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��������	�� 
 

20—22 
����� 2012 ���� � ������������� ������ 	���	����  ! "!#-
$% & �'%$()*+( �(,-.$& /%( 0"(*%#, 1! ,#2(**+( 60-$("%3 ,+ 4(5! 1-!-
6(  %!*.$&*!5! $( *!5! !'-.7!,.*%# , �( 18'$%/( �!9%.  

�'%$()*+( �(,-.$& /%( 0"(*%# — :"! /!91$(/  *.80*+; 9(-!1-%#"%), 
 ! "!#2%) %7 *.80*!) /!*6(-(*<%%, ,+ ".,/% *.80*+; % 80('*!-9("!=%0( /%; 
-.'!" 1-(1!=.,."($() ��� % 1-(7(*".<%% $.'!-."!-%% «�-(= ",. .,"!9."%7.-
<%% % 81-.,$(*%# "(;*!$!5%0( /%9% 1-!<(  .9%» c 1-!,(=(*%(9 9. "(--/$.  . 
«
,"!9."%7.<%# "(;*!$!5%0( /%; 1-!<(  !, ,  !,-(9(**+; 8 $!,%#;». 

	 ;!=( 1$(*.-*!5! 7. (=.*%# /!*6(-(*<%% ,+ "81%$% ����� ����	
�� 

��
�������� — 1(-,+) 7.9( "%"($& 9%*% "-. 1-!9+4$(**! "% % :*(-5("%/% 
�( 18'$%/% �!9%; �	����
 ����
 �
�����
 — 1(-,+) 7.9( "%"($& 9%*% "-. 
:/!*!9%0( /!5! -.7,%"%# �( 18'$%/% �!9%; ������ ����	�� �
	������� — 
1(-,+) 7.9( "%"($& 9%*% "-.  ($& /!5! ;!7#) ",. % 1-!=!,!$& ",%# �( 18'$%-
/% �!9%; ��
������ ����� ���������� — 1(-,+) 7.9( "%"($& 9%*% "-. 1-%-
-!=*+; -( 8- !, % !;-.*+ !/-8>.32()  -(=+ �( 18'$%/% �!9%; ������ 
������ ��
�������� — 7.9( "%"($& 9%*% "-. !'-.7!,.*%# �( 18'$%/% �!-
9%;  ���!���
 ����
 �
	������
 — -8/!,!=%"($& 80('*!5! <(*"-. 
�
� «�!*=% ����». 

�-(7(*".<%# 9!*!5-.6%% �. �. �!$&4./!,. % 	. 	. �%=($(,!) «�(!-("%-
/!-9("!=!$!5%0( /.#  % "(9."%/. :/!*!9%/% $( *+; -( 8- !,», /!"!-.# '+$. 
%7=.*. , 2011 5!=8 , �.*/"-�("(-'8-5 /!9 5! 8=.- ",(**!9 $( !"(;*%0( /!9 
8*%,(- %"("( %9. �. �. �%-!,., ,+7,.$. ! !'+) %*"(-(  % 1!==(->/8 .8=%"!-
-%%.  

� 1$(*.-*+9% =!/$.=.9% ,+ "81%$% ���"�� ��
���� �������� — . -
1%-.*", -8/!,!=%"($& <(*"-. ���-"(;*!$!5%); ����� ��
���� ��
�����-

��� —  ". 1-(1!=.,."($& /.6(=-+ =!-!>*!5!, 1-!9+4$(**!5! % 5-.>=.* /!5! 
 "-!%"($& ",.; ���
���
 #
�

 ����
����
 — /. ". *., =!<(*", 7.,. /.6(=-!) 
"(1$!"(;*%/% % 5%=-.,$%/%; $
"��
 %���
 &�
����
 — /. '. *., =!<(*" /.6(=-
-+ ,! 1-!%7,!= ",. $( *+; -( 8- !,. 

�.1-.,$(**! "& 1-(= ".,$(**+; *.80*+; %  $(=!,.*%) !"$%0.(" # ./"8-
.$&*! "&3, *!,%7*!) % 1-./"%0( /!) 7*.0%9! "&3 /./ =$# %* "%"8"., "./ % =$# 
-( 18'$%/% , <($!9.  

	 -.9/.; /!*6(-(*<%% -.  9!"-(*+  $(=832%( *.1-.,$(*%#: 
– «�������	�	 	 �������	����� ��������»; 

– «�	����	������ ����������	� ����	�������� 	 �	������� �	�� ��-
��� �������	�	 ���	»;  

– «�����������	� ����, ����	� 	 ���	�»; 

– « �������, �����!������ 	 ����������� ����	��������»; 

– «"�
����#	����� ��������		 ��� ���� 	�����#	������ ����	�	 

������� ���������	»; 

– «$��������� 	 ������	�� � ������ �������»; 

– «$����	�� ����������	 	����������� ����»; 
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– «$��	���	�� ������� %���	���� �� ������ ����������� 	�
����-

#	����� ��������	�»;  

– «&���� 	���������	 � �����	������ 	 ��#	������ ���������		»;  

– «'������� 	 ��������	�� ����	�	 ������� 	 ���������!������� 

����������»;  

– «�������� �������	��#		 	 ��������	 ��������	����	�	 ���#��-
���	»; 

– «(���	����	� ��!	�� 	 ����������	� ������� ���������»; 

– «(�������	 ����������������)*	� ���	�������»; 

– «+	�	 	 �	�	����� ��������	»; 

– «,�����	����	� 	 �	�	����	� �������� �������	�	 ���	»; 

– «,�����	
	��#	 	 �����	��#	 ��������� ��������». 

	 (5! *. 16  (/<%#; '+$! 7. $84.*! '!$(( 140 =!/$.=!, 1! -.7$%0*!) "(-
9."%/(. �804%( =!/$.=+ !"9(0(*+ , *!9%*.<%#; «�. *!,%7*8 % ",!-0( ",!», 
«�. $80483 *.80*83 %=(3» %  ,!'!=*!) *!9%*.<%%, /!"!-.# 1!7,!$%$. !1-(-
=($%"& *!9%*.*". , -.9/.;  (/<%!**!5! 7. (=.*%#. 	 (5! 1!'(=%"($#9% /!*-
/8- . *!9%*.<%) 1-%7*.* 21 0($!,(/. 

�-.=%<%!**+9% 80. "*%/.9% �'%$()*+; �(,-.$& /%; 0"(*%)  ".$% *( 
"!$&/! 1-(1!=.,."($% ���, *! % *.80*+(  !"-8=*%/% �!9% �� �-� �
�, 1-(-
1!=.,."($% % . 1%-.*"+ �!9% 5! 8=.- ",(**!) ./.=(9%% 5!  $8>'+ % 81-.,-
$(*%#, �+/"+,/.- /!5! 5! 8=.- ",(**!5! 8*%,(- %"("., . "./>(  1(<%.$% "+-
1-./"%/% 1-(=1-%#"%) % !-5.*%7.<%) $( !1-!9+4$(**!5! /!91$(/ . 5. �+/-
"+,/.-.. 

�!*6(-(*<%# ,+7,.$. 1!$!>%"($&*+) -(7!*.*  8 80. "*%/!, % !-5.*%7.-
"!-!, 9(-!1-%#"%#, "(9  .9+9 1-%7,., / -.7,%"%3 *.80*!-1-./"%0( /!) 9+ -
$%, 0"! *.  !,-(9(**!9 :".1( (( -.7,%"%# ,( &9. ./"8.$&*!. 

	+ ".,/. *.80*+; % 80('*!-9("!=%0( /%; -.'!" 1-(1!=.,."($() %  !-
"-8=*%/!, ���, 1-!4(=4.# ,! ,-(9# -.'!"+ /!*6(-(*<%%, — :"! -(78$&"." 
*.80*!-%  $(=!,."($& /!) % 1(=.5!5%0( /!) =(#"($&*! "% 1-(1!=.,."($(), %; 
1-!6(  %!*.$&*+) ,/$.= , 1!=5!"!,/8 /!*/8-(*"! 1! !'*+;  1(<%.$% "!, =$# 
$( *!) !"-. $% :/!*!9%/%. 	 (5! '+$! 1-(= ".,$(*! !/!$! 350 -.'!" 1-(1!=.-
,."($() , -.7$%0*+; /."(5!-%#; — :"! 9!*!5-.6%%, .,"!-(6(-."+ =%  (-".-
<%), *.80*+( "-8=+, >8-*.$+ %  '!-*%/% /!*6(-(*<%).  

�"=($&*+9 6!-9."!9 '+$% 1-(= ".,$(*+ -.'!"+  "8=(*"!, —  "."&% , 
*.80*+;  '!-*%/.; /!*6(-(*<%). 	+ ".,!0*+) 9."(-%.$ '+$ 1-(= ".,$(* *. 
'89.>*!9 % :$(/"-!**!9 *! %"($#;. 

	 -.9/.; �'%$()*+; �(,-.$& /%; 0"(*%)  ! "!#$. & 1-(7(*".<%# $.'!-
-."!-%% «�-(= ",. .,"!9."%7.<%% % 81-.,$(*%# "(;*!$!5%0( /%9% 1-!<(  .-
9%». 
 1!=5!"!,$(**+)  1(<%.$% ".9% �
� «�!*=% ����» 9. "(--/$.   
«
,"!9."%7.<%# "(;*!$!5%0( /%; 1-!<(  !, ,  !,-(9(**+; 8 $!,%#;» 1!7,!-
$%$ !'?(=%*%"& # ,878 % '%7*( 8 , -(4(*%%  !,9( "*+; 7.=.0 1!=5!"!,/% ,+-
 !/!/,.$%6%<%-!,.**+;  1(<%.$% "!,.  

�!=,!=# %"!5% -.'!"+, 80. "*%/% �'%$()*+; �(,-.$& /%; 0"(*%) !"9(-
"%$%  $(=832((. 

1. �*.0%9! "& *.80*+; %  $(=!,.*%) -. "(", 1-%!'-(".(" ;.-./"(- %**!-
,.<%!**!5! -.7,%"%#. � , :"!9 *.1-.,$(*%% *(!';!=%9!:  
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– ./"%,%7%-!,."& *.80*+( %  $(=!,.*%# 1! 1-%!-%"("*+9 *.1-.,$(*%#9; 
–  !!"*! %"& "(9."%/8 *.80*!5! %  $(=!,.*%#   1!$(7*! "&3 =$# !'-.7!-

,."($&*!5! 1-!<(  .,   1!"-('*! "#9% !'2( ",. — 1-(=1-%#"%#9% % !-5.*%7.-
<%#9% $( !1-!9+4$(**!5! /!91$(/ ..  
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The purpose of the study is to determine the effects of value-added components 
(gross value-added and investments), size and leverage on the long- and short-term 
financial performance of the forest, pulp and paper companies. The empirical testing 
was carried out using accounting data of 37 large-and medium-sized U.S. companies 
spanning from 2005 to 2008. The results of the regression analysis indicate that 
companies which are focused on tangible investments tend to have poor performance 
in the short run, showing problems with liquidity measured by the current ratio. The 
long-term performance presented by turnover growth is found to be affected by the 
size and leverage factors. Thus, small firms outperform large companies in growth 
opportunities and are considered to be more flexible in strategic choices. 
Furthermore, higher leveraged firms are discovered to improve their performance by 
aggressive financing of their business with debt, however, leading to the volatile 
earnings over a longer perspective. Moreover, no evidence on the gross value-added 
impact on the firm’s business success has been obtained. 
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.*.$%7. =$#  !1-#>(**+; -#=!, "(91(-."8-*!5! -(>%9. % -(>%9. 8-!,*() 
1!0,(**!-5-8*"!,+; ,!=. 

 
'����	� -. -. ��	������� ���������	: ��
�� � ��
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�.  9!"-(*+ 1$.*+ % ,!79!>*! "% !',!=*(*%# "!-6#*%/!, =$# <($() 1!-

,+4(*%# 1!>.-*!) '(7!1. *! "% $( *+; "(--%"!-%). 
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����� ��������� 
�.*+ 1-(=$!>(*%# 1! ,/$30(*%3 '.7!,+; 1!$!>(*%) 5%=-!"(;*%0( /%; 

9($%!-.<%) $( *+; 7(9($& , -.'!0%( 1-!5-.99+ =% <%1$%* 80('*!5! 1$.*. 
"-("&(5! 1!/!$(*%# 1! 1!=5!"!,/( './.$.,-!, 1! *.1-.,$(*%3 «�( *!( =($!». 

 
'����	� -. -., 3����>�  . �. �����
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	 -.'!"( -.  9!"-(*+ ,!79!>*! "% % 1!$&7!,.*%# =.**+; =% ".*<%!**!-
5! 7!*=%-!,.*%# �(9$% % 5(!%*6!-9.<%!**+;  % "(9 =$# !<(*/% $( !,!-
= ",(**!) :66(/"%,*! "% 5%=-!$( !9($%!-.<%% , 8 $!,%#;  -(=*() 1!=7!*+ 
".)5% , �( 18'$%/( �!9%. 
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�. ! *!,( 9."(-%.$!, /! 9%0( /!)  ?(9/% % *.'$3=(*%# 7. 1!>.-*!) !'-
 ".*!,/!) *. "(--%"!-%% �( 18'$%/% �!9% -.  9!"-(*+ ,!1-! + % 1!$&7!,.-
*%# ���-"(;*!$!5%) % =.**+; ��� =$# !<(*/% ( "( ",(**!5! ,!7!'*!,$(*%# *. 
5.-#;. 
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« (,(-*+( "(--%"!-%%», !'-.2(*! ,*%9.*%( *. 5(!:/!*!9%0( /!( % 5(!1!$%"%-
0( /!( 7*.0(*%( �(,(-. /./ =$# �!  %%, "./ % =$#  !,-(9(**!5! 9%-.. 
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 ������ 
�"."&# -.  9."-%,.(" ,$%#*%( .5-.-*!) -(6!-9+ *.0.$. 1-!4$!5! ,(/. *. 

-.7,%"%( /!!1(-.<%% *. �,-!1() /!9 �(,(-( �!  %%. 	1(-,+( 1!/.7.*. ,7.%-
9! ,#7& 1-!,!=%9+; 1-(!'-.7!,.*%)   -.7,%"%(9 !'2( ",(**+;,  .9!81-.,-
$#32%; #,  .9!!-5.*%7832%; # /-( "&#* /%; !-5.*%7.<%) — /!!1(-."%,!,   
5! 8=.- ",(**+9 -(6!-9%-!,.*%(9. 

 
�������� ". �. � «��
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�"."&# 1-(= ".,$#("  !'!) -(<(*7%3 *. !=%* %7 *!,+; !'$. "*+;  $!,.-

-(), 1-(= ".,$#32%; -8  /83 =%.$(/"*83 $(/ %/!5-.6%3 �( 18'$%/% �!9%. 
 
$������� &. &. ����������� ���� ��������� �������� 
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	  "."&( =.(" # /!$%0( ",(**+) % /.0( ",(**+) .*.$%7 >%7*(**+; <(**!-

 "() $%0*! "%. 
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	  "."&( -.  9."-%,.3" # 1 %;!$!5%0( /%( . 1(/"+ =! "%>(*%# 8 1(;. % 

! *!,*+( (5!  ! ".,$#32%(, 1-% :"!9 , 6!-9%-!,.*%%  "-."(5%% *. 8 1(;  "8-
=(*0( /%) ,!7-. " #,$#(" # *.%'!$(( '$.5!1-%#"*+9.  
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	  "."&( 5!,!-%" # ! 7*.0(*%% *!,!5! 1-.7=*%/. �!  %% — �*#  (9&%, 

$3',% % ,(-*! "%, 8",(->=(**!5! , 2008 5. % 1-%;!=#2(5! # *. 8 %3$#, /!5=. 
<(-/!,& !"9(0.(" 1.9#"&  ,#"+; '$.5!,(-*+; /*#7() �("-. % �(,-!*%% �8-
-!9 /%;. 	+#,$#(" #, 0"! 9!>*!  =($."&  (5!=*#, 0"!'+ ,*!,& 1!=*#"& , *.-
4(9 !'2( ",(  "."8   (9()*+; <(**! "(). 
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�/�7"6 «'�8�0/$? " '/��'/�("-? ��:-"("6  

0/�&8.8 " �.�8'�8$?30/&&8.8 �8$'0/��8-» 
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�!9%. �-(= ".,$(*.  "-8/"8-. %*,( "%<%) , ! *!,*!) /.1%".$ 1! ,%=.9 :/!-
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 # 1-!'$(9+ , "81$(*%# �!  %% , 	�� *.  !,-(9(**!9 :".1(, !<(*%,.3" #  !-
<%.$&*!-:/!*!9%0( /%( 1! $(= ",%# , "81$(*%# �!  %% , 	��, 6!-98$%-83"-
 # 1-(%982( ",. % 1(- 1(/"%,+ �!  %% !" , "81$(*%# , 	��. 
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*%# , �( 18'$%/( �!9%. �!/.7.*!, 0"! =(-(,#**!( =!9! "-!(*%( 1!7,!$%" -(-
4%"& 1-!'$(98 =! "81*! "% >%$&#. 
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 ���������� ���� 
�-!,(=(*. !<(*/.  ! "!#*%#, 1-!'$(9 % 1(- 1(/"%, -.7,%"%# $( *!5!  (/-

"!-. �( 18'$%/% �!9%, ,+-.'!"/.  "-."(5%0( /%; <($() =$#  8'?(/"!, -.7,%-
"%# 1! 8-!,*#9 %(-.-;%%. �-%,(=(* .*.$%7 -.7,%"%# 9.$!5! '%7*( . , -( 18'-
$%/(. �=($#(" # ,*%9.*%( !<(*/( %*,( "%<%!**!) 1-%,$(/."($&*! "%  (/"!-. 
% ! *!,*+; (5!  8'?(/"!,, 1-(=$.5.(" # -#= "(!-("%/!-9("!=!$!5%0( /%; 1!-
$!>(*%) 1(-(,!=. $( ! +-&(,!) '.7+ *. %**!,.<%!**83 9!=($& -. 4%-(**!5! 
,! 1-!%7,!= ",.. 
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 $(=!,.*%#. 



 23 

 
����	� �. -. �����������
����� �������� ���������-

��� �����
������ � ����������� ��	��������� ���
���-
	��� �
�	���� 

�!/.7.*!, 0"! -.7-.'!"/. /!*<(1"8.$&*+; %  "-."(5%0( /%; *.1-.,$(*%) 
1!,+4(*%# :/!*!9%0( /!) '(7!1. *! "% 9("!=!$!5%0( /%  ,#7.*.   !1-(=($(-
*%(9 /-%"(-%(, :/!*!9%0( /!) '(7!1. *! "% 5! 8=.- ",. /./ (=%*!)  % "(9+ 
:/!*!9%0( /%; !"*!4(*%). �!,-(9(**+( "(*=(*<%% -.7,%"%#  "-."(5%0( /% 
,.>*+; !"-. $() :/!*!9%/% !1-(=($#3" *(!';!=%9! "& 1!% /. *!,+; 9(;.-
*%79!, 5! 8=.- ",(**!5! -(58$%-!,.*%# -(5%!*.$&*+; !"-. $(,+;  % "(9. �=-
*%9 %7 ,!79!>*+; *.1-.,$(*%) %  $(=!,.*%) , =.**!) !'$. "% #,$#(" # !1-(-
=($(*%( %* "%"8<%!*.$&*+; /-%"(-%(, !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *!-
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	  "."&( 1!/.7.*!, 0"! ,!1-! + !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "% 
#,$#3" # ,( &9. 7*.0%9+9% =$# -.7,%"%#  !,-(9(**+; :/!*!9%0( /%; !"*!-
4(*%). 	7.%9!=() ",%( 5! 8=.- ",. % /-81*+; /!-1!-.<%) , 8 $!,%#; %* "%-
"8<%!*.$&*+; 1-(!'-.7!,.*%) #,$#3" # !=*%9 %7 =% /8  %!**+; ,!1-! !, , 
!1-(=($(*%%  6(- 5! 8=.- ",(**!5! -(58$%-!,.*%# :/!*!9%/%. �%-!,+( 6%-
*.* !,+( 1!"-# (*%# !'!7*.0%$% *(!';!=%9! "& -.7-(4(*%# :"!) 1-!'$(9+, , 
"!9 0% $(, , . 1(/"( -.7-.'!"/% *!,+; % .=.1".<%%  82( ",832%; %* "-89(*-
"!, 1!,+4(*%# :/!*!9%0( /!) '(7!1. *! "% 5! 8=.- ",.. �.  9!"-(*%( :"%; 
,!1-! !,   "!0/% 7-(*%# %* "%"8<%!*.$&*!) "(!-%% 1!7,!$#(" !1-(=($%"& :/!-
*!9%0( /83 '(7!1. *! "& /./ ! !'83 /."(5!-%3 9("!=!$!5%% %* "%"8<%!-
*.$&*!5!  %*"(7..  
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 $!>*+; "(;*%0( /%; !'?(/"!,. 	+1!$*(*. !<(*/. ,$%#*%# *.=(>*! "% !"-
=($&*+; :$(9(*"!, *. -.'!"! 1! !'*! "& 9.4%*+ *. 1-%9(-( ;.-,( "(-. 
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"-." 1! ,-(9(*% :/ 1$8.".<%% !1% +,.(" # :/ 1!*(*<%.$&*+9 7./!*!9. �. ! -
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*!,.*%% =%*.9%/% 1!/.7."($()  ! ".,$(*+ 9."(9."%0( /%( 9!=($% =$# !1-(-
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����» 1-%,(=(*+ 9(-!1-%#"%# 1!,+4(*%# :66(/"%,*! "% $( ! (0*+; -.'!" 
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=(-*%7%-!,.**!) 8 ".*!,/( =$# 1!,+4(*%# :66(/"%,*! "% *.5-(,. ,!=+ 1-(=-
$!>(*! -.7=($(*%( *.5-(,.(9!) ,!=+ *. =,. 1.-.$$($&*+; 1!"!/. % % 1!$&7!-
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�-!%7,!= ",! "!1$%,*+; 1($$(" % "!1$%,*+; '-%/("!, #,$#(" # !=*%9 %7 
18"() 1!,+4(*%# :66(/"%,*! "% % 1!$&7!,.*%# =-(,( %*+ % -(4(*%# 1-!'$(-
9+ 8"%$%7.<%% $( ! (0*+; !";!=!,. 
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	  "."&( -.  9."-%,.3" # 1-(%982( ",. 1-./"%0( /%; 7.*#"%) /./ 9("!=. 
=!1!$*(*%# "(!-("%0( /!5! /8- . !'-.7!,.*%#. 

 
 

�/�7"6 «+"$"6 " +"$"2/��"/ (/+&808.""» 
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<%!**+; 9."(-%.$!, *. ! *!,( -. "%"($&*+; '%!1!$%9(-!,: $%5*%*. % <($$3-
$!7+. �.  9!"-(*+ ! *!,*+( *.1-.,$(*%# 1-./"%0( /!5! % 1!$&7!,.*%# -. "%-
"($&*+;  !-'(*"!, , -.7$%0*+; !'$. "#; *.-!=*!5! ;!7#) ",.. 
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�-(= ".,$(*+ 7*.0(*%# -. ",!-%9! "% % ;.-./"(-% "%0( /!) ,#7/! "% 1!-
-!4/!,+; % ,!$!/*% "+; 6!-9 <($$3$!7+ =-(,( *!5! % "-.,#*% "!5! 1-!% -
;!>=(*%# ,  % "(9( ��

/LiCl , 7.,% %9! "% !"  1! !'. 1!$80(*%# -. ",!-
-!,. 

 
 >�	�� $. 5., ����*	���� :. "., '���������� 0. �. 	������ ���-

����� ������
��� �
 ��
��
��� �
������� ����
���� 
������ ��
�� 

�  $(=!,.*! ,$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 *.1-#>(*%) 
/!91./"*!) /! "*!) "/.*%. � ".*!,$(*! 8,($%0(*%( 1-!0*! "*+;  ,!) ", 9.-
"(-%.$.   8,($%0(*%(9  /!-! "% =(6!-9%-!,.*%#. �! "-!(*+ =%.5-.99+ *.-
1-#>(*%) 9!=($&*!5! 9."(-%.$. =$# -.7$%0*+;  /!-! "() *.5-8>(*%# 1-% 1!-
9!2% 9!=($() ,#7/!81-85!)  -(=+. �(78$&"."+ -. 0("!, =%.5-.99+ *.1-#>(-
*%) , 9!=($#; �!)5". % �($&,%*. /.0( ",(**!  !!",(" ",83" :/ 1(-%9(*".$&-
*+9 =.**+9. 
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*+9%  1! !'.9%. �!$80(*+ =%66(-(*<%.$&*+( /-%,+( -. 1-(=($(*%# 0. "%< 
1! -.79(-.9.  
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�"(-%6%/.<%() 20-5%=-!/ %:/=%7!*. (20�) %7'+"/!9 .<%$%-832(5! .5(*-
". '+$%  %*"(7%-!,.*+ 2,3,22-"-%.<(".", 2,3,22,25-"("-..<("." % 2,3,22-
"-%1.$&9%"." 20�. �-% :/,%9!$&*!9  !!"*!4(*%% -(.5(*"!, '+$ 1!$80(* 
2-.<("." 20�. �! -.7-.'!".**!) *.9%  ;(9(  ($(/"%,*!5! /!*?35%-!,.*%#  %*-
"(7%-!,.*+ 22-, 25-9!*!.<("."+ % 22-9!*!1.$&9%"." 20�. �  $(=!,.*%( .*"%-
9%/-!'*!) ./"%,*! "% 20� % (5! .<("."!, 1!7,!$%$! -(/!9(*=!,."& %; 1-%  !-
,9( "*!9 1-% 8" ",%% ,  ! ".,( -.*!7.>%,$#32%; 1-(1.-."!, *.-8>*!5! 
1-%9(*(*%#. �780(*%( ,/$30(*%# 20� % (5! 2,3,22-"-%.<("."., 2,3,22,25-
"("-..<(".". % 2,3,22-"-%1.$&9%".". , $%1! !9+ *. ! *!,( 6! 6%$%1%=. #%0-
*!5! $(<%"%*. % 5%=-!$%7. 2,3,22-"-%1.$&9%". %7  ,!'!=*!5! /!*?35.". % %7 
$%1! !9 1!/.7.$% 1(- 1(/"%,*! "& %; % 1!$&7!,.*%# , /.0( ",( $(/.- ",(**+; 
1-(1.-."!, 1-!$!*5%-!,.**!5! =() ",%# , 6.-9.<(,"%/(, 9(=%<%*( % /! 9("!-
$!5%%. �.9%  %*"(7%-!,.* "-!)*!) 1!$%9(--1!$%9(-*+) /!91$(/  *. ! *!,( 
;%"!7.*., 1!$%:"%$(*5$%/!$# % 20�, 0"! !"/-+,.(" 1(- 1(/"%,+  !7=.*%# :/=%-
 "(-!%= !=(->.2%; $(/.- ",(**+; 1-(1.-."!, -.*!7.>%,$#32(5! =() ",%# 
'(7 1-(=,.-%"($&*!) 9!=%6%/.<%% 20� =$# ,*8"-(**(5! % *.-8>*!5! 1-%9(*(-
*%#. 
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	 -.'!"( 9("!=.9% ��� % ;%9%0( /!5! .*.$%7. %780(*+ 6%7%/!-

;%9%0( /%( 1-!<(  +, 1-!"(/.32%( 1-% 1!$80(*%% :1!/ %1!$%9(-*!) 9."-%-
<+,  !=(->.2() 9%/-!/-% ".$$%0( /83 <($$3$!78 % (( -. ",!-+. �  $(=!,.-
*+ 9(;.*%0( /.# 1-!0*! "& *. %75%' % "(91(-."8-.  "(/$!,.*%# =$# 1!$80.(-
9+; 1!$%9(-*+; 9."-%<. 
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1(-(0*+;  -(7!, $%5*%**+;  /($("!, ,!$!/*% "+; "-.;(%= %  ! 8=!, / %$(9+ 
!=*!$("*%; 7$./!, ->% % #09(*#. �!/.7.*!, 0"! $%5*%*  -(=*(5!  $!# ,"!-%0-
*!) /$("!0*!)  "(*/% / %$(9+ !=*!$("*%; 7$./!, 1-(= ".,$#("  !'!) =! ".-
"!0*! -+;$83  % "(98 5$!'8$#-*+; 0. "%< % %; .5-(5."!, -.7$%0*!) 1$!"*!-
 "% % -.79(-.. 
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�!/.7.*!, 0"! :/!$!5%0( /%) .8=%"  % "(9 81-.,$(*%# !";!=.9% , -.7$%0-
*+;  "-.*.; 9%-. 1!7,!$#(" 8,%=("& =! "!%* ",. % *(=! "."/% !'-.2(*%#   !"-
;!=.9%, ,+'-."& *.%'!$(( -(.$&*83  % "(98  '!-. % "-.* 1!-"%-!,/% !";!=!,, 
1-(=8 9!"-("& %;  !-"%-!,/8 =$# 1!$80(*%# '!$(( 0% "+; ,"!-%0*+; 1-!=8/-
"!,, 9%*%9%7%-!,."& !'?(9+ !'-.7!,.*%# !";!=!,, -.7-.'!"."& %*6!-9.<%!*-
*83  ! ".,$#3283 81-.,$(*%# !";!=.9%. �"! *(!';!=%9! =$#  !7=.*%# -.-
<%!*.$&*!)  % "(9+ 81-.,$(*%# !";!=.9% , �!  %% %$% /./!9-$%'!  8'?(/"( 
�(=(-.<%%. 
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*.$%7 ,%=!, % !'?(9!, !'-.7!,.*%# =-(,( *+; !";!=!,, !'-.7832%; # 

1-% $( !7.5!"!,%"($&*+; -.'!".;,  ,%=("($& ",8(", 0"!  "(1(*& %; % 1!$&7!,.-
*%# *.;!=%" # *. *%7/!9 8-!,*(, *( 9!"-# *. "!, 0"!  82( ",8(" !5-!9*!( /!-
$%0( ",! "(;*!$!5%), 1!7,!$#32%; % 1!$&7!,."& :*(-5%3 =-(,( %*+. �-(=$.-
5.(" # -(/!* "-8/<%# /!"($&*!) , !=*!9 %7 98*%<%1.$&*+; -.)!*!, �( 18'$%-
/% �!9%,  +-&(9 =$# /!"!-!) '8=8" -.7$%0*+( =-(,( *+( !";!=+.  
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,.*%( "-.* 6!-9.<%% $%5*%*!, , 1%2(,.-%"($&*!9 "-./"( 9$(/!1%".32%;. 
�(78$&"."+ .*.$%7. ���-13�  1(/"-!, 1-(1.-."!, =%!/ .*$%5*%*.  (*. % 1-!-
=8/"!, 9(".'!$%79. (/.$.) !,(<  ,%=("($& ",8(" !' %79(*(*%#; , ;%9%0( /!) 
 "-8/"8-( $%5*%*. , 1-!<(  ( 1%2(,.-(*%#. 	+=,%*8". 5%1!"(7. ! 1-%*.=$(>-
*! "% 1-%-!=*+; 1%2(,+; $%5*%*!, /! ,"!-%0*+9 *8"-%(*".9. 
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	  "."&( 1-%,(=(*+ =.**+( !  "-!(*%%,  ! ".,( %  ,!) ",.; =-(,( *!) /!-

-+. �.  9!"-(*+ ,!79!>*! "% 8"%$%7.<%% /!-+ /./   1!$80(*%(9 1-./"%0( /% 
1!$(7*+; %*=%,%=8.$&*+; /!91!*(*"!,, "./ % 1-% % 1!$&7!,.*%% , () '%!9. -
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	 -.'!"( 1-(= ".,$(*.  -.,*%"($&*.# ;.-./"(-% "%/. ;%9%0( /!)  "-8/-
"8-+ $% ",(**+; $%5*%*!, -#'%*+ % 5-(</!5! !-(;., . "./>( !<(*(*! ,$%#*%( 
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 /!5! % 1!$&7!,.*%# 9%/-!/-% ".$$%0( /!) <($$3$!7+ , -.7$%0*+; !'$. "#; 
*.-!=*!5! ;!7#) ",.: 1%2(,!) 1-!9+4$(**! "%, 9(=%<%*(, 6.-9.<(,"%/(, 
/! 9("%0( /!) 1-!9+4$(**! "%, <($$3$!7*!-'89.>*!9 1-!%7,!= ",(, "(/-
 "%$&*!) 1-!9+4$(**! "%, $.'!-."!-*!) 1-./"%/( % =-. 
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 899.-*!) 1! ��� *.5-87/% % 1(-("!/. 9!2*! "% 1! $%*%% :$(/"-!1(-(=.0% 
*. ,(-!#"*! "*+) %*=(/  =%*.9%0( /!) *.=(>*! "% 68*/<%!*%-!,.*%# :*(--
5! % "(9+. �-!,(=(*!  -.,*(*%( "-(;8-!,*(,+; 9!=($() *.5-87/% % 1(-("!/., 
/!"!-!( 1!7,!$%$!  =($."& ,+,!= ! %; ,7.%9!7.9(*#(9! "%   "!0/% 7-(*%# 
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	  "."&( 1-!,(=(* .*.$%7 :*(-5! '(-(5.32%; $.91   !"-.'!"/!)  ;(9 *. 
'(7!1. *!9 1(-(9(**!9 *.1-#>(*%% 24 	.  
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1-(=$!>(*+ -(/!9(*=.<%% 1! 7.2%"( /.-"!6($#.  

 
1��)� -. -. ��
���	�� ������� � �����	
����� �
��-

�� ��� 	������� �
	��
 �
 ���� 
	  "."&( -.  9!"-(*+ "(;*!$!5%% % "(;*%0( /%(  -(= ",. =$# ,*( (*%# 
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 /%; 8=!'-(*%) 7. -.'!083  9(*8. 
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	 9*!5!$("*%; !1+".; %  $(=!,.*! =() ",%( -.7$%0*+; =!7 "!-6!*.,!7-
*!5! /!91! ". % 9%*(-.$&*+; 8=!'-(*%) *. 1$!=!-!=%( =(-*!,!-1!=7!$% "!) 
 -(=*(!/8$&"8-(**!) 1!0,+ % 8-!>.)*! "& /8$&"8- /!-9!,!5!  (,!!'!-!".. 
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*. ,7.%9! ,#7& %*"(5-.$&*!) ,(-!#"*! "% 1!#,$(*%# =(6%<%". 9!2*! "%   
/!91(* .<%!**+9% 7."-.".9% !" *(*.=(>*! "% :$(/"-! *.'>(*%#. �!/.7.*. 
 ! "!#"($&*! "& 1-%9(*(*%# , *. "!#2(( ,-(9# % 1!$&78(9+; -.*(( *!-9.-
"%,*+; "-('!,.*%) / 1!/.7."($#9 '.$.* !,!) *.=(>*! "% ���.  
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НовыеНовые технологиитехнологии стабилизациистабилизации ии
упрочненияупрочнения грунтовыхгрунтовых основанийоснований ии

покрытийпокрытий автомобильныхавтомобильных дорогдорог
РеспубликиРеспублики КомиКоми

Бобров Владимир Владимирович – старший преподаватель
кафедры дорожного, промышленного и

гражданского строительства



1. Потребность общества в развитии транспортных
путей сообщения. 

2. Федеральная целевая программа модернизации и
развития автомобильных дорог Республики Коми и
Российской Федерации в целом.

3. Территориальная разбросанность населенных
пунктов, не имеющих круглогодичного сообщения из-
за недостатка дорог с твердым покрытием,
примыкающих к региональной автодорожной сети.

4. Специфика грунтовых и климатических условий
Республики Коми.

АКТУАЛЬНОСТЬАКТУАЛЬНОСТЬ





ЦельЦель научнонаучно--исследовательскойисследовательской работыработы – исследовать влияние
на свойства дисперсных грунтовых материалов путем их обработки
активированными минеральными вяжущими с целью стабилизации и
упрочнения грунтовых оснований и покрытий автомобильных дорог.

ОбъектОбъект исследованияисследования – дисперсные грунтовые материалы, супеси,  
суглинки и пески средней крупности, относящиеся к видовой разновидности
глинистых грунтов и песков.

ПредметПредмет исследованияисследования – показатели качества грунта обработанного
активированным минеральным вяжущим.   



ЗАДАЧИЗАДАЧИ
 классифицировать наиболее распространенные в регионе грунтовые

материалы, находящиеся в дорожной транспортной полосе;
 исследовать влияние на показатели качества укрепленных

разновидностей глинистого и песчаного грунтов, раздельного и
совместного использования химических добавок; 

 рассмотреть возможность нейтрализации водно-коллоидных
структурных связей в укрепленных грунтовых материалах при
сезонных увлажнениях, используя для оценки показатели их
морозостойкости;          

 определить минимальный расход вяжущего без снижения
нормативных показателей качества, в первую очередь, марки по
морозостойкости, для всех разновидностей укрепленного грунта;                       

 выявить технологические свойства цемента с добавками и без них;                                         
 найти оптимальную влажность и исследовать ее влияние на

достигаемую плотность для всех грунтовых разновидностей.



ЗначимостьЗначимость исследованияисследования
длядля РеспубликиРеспублики КомиКоми

 Адаптация автодорожной инфраструктуры региона к всё
возрастающей грузовой и скоростной интенсивности движения.

 Повышение эксплуатационной надежности и долговечности
автомобильных дорог, особенно в момент сезонного увлажнения в
весенне-осенний период. 

 Разработка новых материалов и технологий, обеспечивающих
повышение надежности и увеличения срока службы дорог и их
конструктивных элементов, а также снижение их стоимости.

 Укрепление дисперсных грунтовых материалов с целью стабилизации
и упрочнения грунтовых оснований и покрытий дорог Республики
Коми.



ИССЛЕДОВАНИЕИССЛЕДОВАНИЕ ПРИМЕНЕНИЯПРИМЕНЕНИЯ ПОЛИМЕРНОЙПОЛИМЕРНОЙ ДОБАВКИДОБАВКИ ИИ
ПЛАСТИФИКАТОРАПЛАСТИФИКАТОРА ПРИПРИ УКРЕПЛЕНИИУКРЕПЛЕНИИ МЕСТНЫХМЕСТНЫХ ГРУНТОВГРУНТОВ

ПОРТЛАНДЦЕМЕНТОМПОРТЛАНДЦЕМЕНТОМ
ОСНОВНЫЕОСНОВНЫЕ НАПРАВЛЕНИЯНАПРАВЛЕНИЯ РАБОТЫРАБОТЫ::

1. Рассмотреть влияние добавок на свойства портландцемента и на прочностные
свойства цементно-песчаного раствора.

2. Получить характеристику применяемого грунта, используемого для укрепления
портландцементом с полимерной добавкой и пластификатором.

3. Поиск оптимальных грунтовых составов для полимерных добавок и
пластификаторов: полимерно-минеральная добавка «Nikoflok» ;  
суперпластификатор С-3.

4. Определение оптимальных составов местного грунта укрепленного
портландцементом с полимерной добавкой и пластификатором.

5. Влияние добавок на физико-механические показатели грунта, укрепленного
портландцементом.

6. Разработка технологического регламента устройства оснований и покрытий
дорожных одежд из дисперсных грунтов, обработанных активированными
минеральными вяжущими, определяющего оптимальные комбинации составов
укрепляемого материала, порядок приготовления, укладки, уплотнения и
контроля показателей качества. 



ВлияниеВлияние добавокдобавок нана свойствасвойства портландцементапортландцемента

Рисунок 1 Рисунок 2

Образцы цементного теста



Маркировочный
номер серии

образцов
грунтового
материала

Название классификационных показателей и их количественные значения Наименование грунта

Гранулометрический состав: размер частиц с d , 
мм ; содержание частиц по массе, %

Число пластичности, Ip

факт Норма факт Норма вид разновиднос
ть

I < 0,10 мм 43,75 % < 0,10 мм < 75 % 1,9 от 1 до 7 
включ.

глинистый Супесь

II < 0,25 мм 61,84 % < 0,25 мм < 50 % 0 0 пески Средней
крупности

III < 0,10 мм 22,40 % < 0,10 мм < 75 % 7,3 св. 7 до 17 
включ.

глинистый Суглинок

ОпределениеОпределение наименованиянаименования видавида ии разновидностиразновидности грунтагрунта припри сравнительнойсравнительной оценкеоценке
количественныхколичественных фактическихфактических ии нормативныхнормативных классификационныхклассификационных показателейпоказателей

образцовобразцов исследуемыхисследуемых природныхприродных дисперсныхдисперсных материаловматериалов

Примечание. Пески подразделяют по гранулометрическому составу, п.2.1;  Глинистые грунты по числу пластичности п.2.3.  



ОбразцыОбразцы длядля определенияопределения показателейпоказателей качествакачества
укреплукреплеенногонного грунтагрунта

Рисунок 3 Рисунок 4



ОпределениеОпределение плотностиплотности образцовобразцов ии пределапредела прочностипрочности
нана изгибизгиб

Рисунок 5

Рисунок 6



Маркировочный
номер

Состав компонентов цементногрунтовой смеси, 
% массы

Плот-
ность
после
формо
вания, 
г\см3

Предел прочности, МПа, после
нормального твердения образцов, 

в возрасте, сут

серии состава Разновидность
укрепленного

грунта

Вяжу-
щее
цем.

ІІ/А-П
42,5Н

ПМК
Nico-
flok

Супер
плас-
тифи-
катор

С-3

Влаж
ность, 
W,%

Rсж Rиз

7 14 28

І
1

Супесь 100 11
10 1 10.8 1.907 2.50 2.51 3.10 1.38

2 - - 10.8 1.916 3.40 3.15 3.80 0.99
3 - 1 10.8 1.931 3.00 3.60 3.35 1.28
4 10 - 10.8 1.907 2.10 3.35 3.10 0.95

ІІ
1 Песчаный

средней
крупности

100 11
10 1 10.0 1.760 1.25 1.70 2.90 1.07

2 - - 10.0 1.716 1.00 0.90 2.20 0.73

3 - 1 10.0 1.741 0.80 1.60 2.30 0.98

4 10 - 10.0 1.739 1.50 1.50 2.25 0.96

ІІІ

1

Суглинок 100 11

10 1 14 1.839 3.25 3.00 5.20 1.56

2 - - 14 1.829 3.56 3.25 5.25 1.61

3 - 1 14 1.859 3.05 3.60 5.40 1.68

4 10 - 14 1.848 3.10 4.15 4.95 1.26

СоставыСоставы песчаногопесчаного ии глинистыхглинистых грунтовгрунтов,, укрепленныеукрепленные активированнымактивированным
портландцементомпортландцементом,, ии ихих основныеосновные физикофизико--механическиемеханические показателипоказатели качествакачества

Примечание. Каждый состав состоит из 24 образцов. ПМК Nicoflok и суперпластификатор С-3 взяты в % от массы
цемента.



Маркировоч-

ный номер Разно-

видно-

сть

укре-

плен-

ного

грунта

Показатели, определяемые при испытании образцов на морозостойкость

Марка

по

морозо

стойко

сти

Плотность при водонасыщении, г/см3

Предел прочности

на сжатие, МПа Коэффициент

морозостой-

кости

серии состава

перед

погру-

жением

после

извле-

чения

после циклов

замораживания-

оттаивания

контр

ольн

ых

основных

15 25 30 15 25 КF 15 К F 25                                                   

І

1

Супесь

2.063 2.128 2.188 2.204 2.200 1.95 1.65 1.85 0.84 0.94 F 25

2 2.079 2.180 2.187 2.194 2.194 2.30 1.85 2.25 0.80 0.97 F25

3 2.080 2.161 2.184 2.183 2.185 2.22 1.75 1.75 0.78 0.78 F25

4 2.066 2.159 2.191 2.192 2.204 2.40 1.90 1.90 0.79 0.79 F25

ІІ

1 Песок

средней

крупнос

ти

1.883 1.944 2.029 2.041 2.054 1.95 1.95 2.05 1.00 1.05 F25

2 1.836 2.020 2.007 2.015 2.011 1.40 1.40 1.20 1.00 0.85 F25

3 1.864 1.928 2.007 2.021 2.029 1.60 1.85 1.65 1.15 1.03 F25

4 1.869 1.922 2.023 2.036 2.026 1.80 1.70 1.60 0.94 0.88 F25

ІІІ

1

Суглинок

2.056 2.196 2.183 2.181 2.181 2.25 1.95 2.05 0.86 0.91 F25

2 2.050 2.180 2.170 2.167 2.164 2.25 2.10 2.00 0.93 0.88 F25

3 2.066 2.185 2.181 2.177 2.178 2.55 2.05 1.85 0.80 0.72 F15

4 2.061 2.191 2.181 2.181 2.175 2.45 2.15 2.35 0.87 0.95 F25

ПоказателиПоказатели,, определяемыеопределяемые припри испытаниииспытании образцовобразцов, , принятыхпринятых составовсоставов
укрепленногоукрепленного грунтагрунта, , длядля установленияустановления ммаркиарки попо морозостойкостиморозостойкости



ВЫВОДЫВЫВОДЫ
1. Для песчаного грунта активация цемента приводит к увеличению прочности на

сжатие почти в полтора раза по сравнению с неактивированным цементом.
2. Для всех грунтов имеется прирост прочности на изгиб: соответственно для супеси

от 1.29 до 1.39 раза; для песка от 1.34 до 1.46 раза; для суглинка в 1.04 раза.
3. Технико-экономическая эффективность проведенных исследований обусловлена

возможностью повышения прочности укрепленного песчаного грунта за счет
введения в песчаный грунт некоторого количества практически бесплатного
супесчаного или суглинистого грунта.

4. Отдельное использование наполнителя и пластификатора для активации цемента
практически обеспечивает одинаковую прочность песчаной цементогрунтовой
смеси, а их совместное использование приводит к некоторому увеличению ее
значения.

5. Выявлена оптимальная композиция, состоящая из грунта, минерального
вяжущего и различных комбинаций суперпластификатора и полимерно-
минеральной добавки, обеспечивающих морозостойкость всех исследуемых
материалов на уровне требований ГОСТ 23558-94.
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РезультатыРезультаты исследованийисследований тепломассообменныхтепломассообменных
процессовпроцессов ии ихих внедрениевнедрение вв учебныйучебный процесспроцесс СЛИСЛИ

Леканова Тамара Леонардовна – зав. кафедрой
теплотехники и гидравлики, к. х. н., доцент



АКТУАЛЬНОСТЬАКТУАЛЬНОСТЬ ИССЛЕДОВАНИЯИССЛЕДОВАНИЯ
• инновационное развитие в сфере энерготехнологий и

ресурсосбережения; 

Доли использования различных источников
энергии в общемировом хозяйстве



• новое перспективное направление энергетики, 
основанное на полезном использовании вихревого
эффекта, для малозатратного получения тепловой
энергии;

• технология уникальна малой энергоемкостью;
• простота применения в учебном процессе.



• внедрение элементов научного исследования в
лабораторные и практические работы; 

• новая тематика дипломных проектов;
• участие студентов в рационализаторской и

изобретательской работе;
• научные доклады и публикации студентов и

преподавателей.



ЦЕЛИЦЕЛИ ИИ ЗАДАЧИЗАДАЧИ РАБОТЫРАБОТЫ

ЦельЦель - повышение эффективности работы теплогенератора, 
работающего на использовании вихревого эффекта.

ЗадачиЗадачи::

1. Изучение научной литературы по теме исследования.
2. Создание установки вихревого теплогенератора и
адаптация его к учебному процессу.
3. Модернизация установки путем использования
конвективного теплового потока (теплоотдачи).
4. Нахождение наилучших вариантов конструкции тепловой
трубы.
5. Определение оптимальных отношений основных
геометрических параметров вихревого теплогенератора для
поддержания эффективности работы.



В 1939 году австрийский изобретатель
Виктор Шаубергер разработал
теплогенератор для отапливания
своего жилища. 

Строение генератора: три основных блока —
корпус с нижним резервуаром, ротор и крышка с
подающим патрубком и электрооборудование. 
Ротор состоит из прочной оси, вокруг которой
спиралью в два оборота обвиты шесть медных
труб специального профиля и переменного
сечения.



1. Вода подается во входной патрубок.
2. Происходит раскручивание ротора, и в

трубках генератора создается разрежение.
3. Вода устремляется по трубкам к форсункам

и выбрасывается через них: происходит
гидроудар.

4. На смену воде в трубки попадает большая
порция воздуха – происходит новая стадия
«вдоха» через резервуар.

5. Цикл повторяется сначала.

Разобранная форсунка

Шаубергер считал, что для получения
полезной работы используется
«падение температуры воздуха
вместо нагревания»



Юрий Семенович Потапов - изобретатель
Республики Молдова, доктор технических
наук, профессор. 

В 1993 г. патентует теплогенератор на
основе вихревой трубы Ранке, в которую
вместо воздуха он направил поток жидкой
воды.



ТЕПЛОГЕНЕРАТОРТЕПЛОГЕНЕРАТОР ПОТАПОВАПОТАПОВА
 Теплогенератор Потапова похож на вихревую трубу Ж. Ранке
(патент 1952281, США).
 У стенок трубы газ сжимается, в результате чего нагревается.
 В осевой зоне трубы газ испытывает разрежение и
охлаждается. 
 Достигается разделения газа на горячий и холодный потоки.
 При пропускании воды в вихревой трубе она делится на два
потока - горячий и теплый. 

Вихревая труба Ж. Ранке



КАККАК РАБОТАЕТРАБОТАЕТ ВИХРЕВАЯВИХРЕВАЯ ТРУБАТРУБА

 При движении вихревого
потока жидкости образуются
воздушные пузырьки, 
которые схлопываются с
выделением большого
количества тепловой
энергии.

 В трубе возникает трение
между разнонаправленными
потоками, что также
приводит к выделению
тепла.

 Механическая энергия
жидкости преобразуется в
тепловую энергию.



ИССЛЕДОВАНИЕИССЛЕДОВАНИЕ КАФЕДРЫКАФЕДРЫ ТТИИГГ
1. 1. БылиБыли произведеныпроизведены расчетырасчеты ии разработанаразработана техническаятехническая документациядокументация



Схема вихревой трубы теплогенератора

• Попадая в улитку поток воды закручивается в вихревом движении.
• Закрученный вихревой поток выбрасывается через отверстие

диафрагмы к выходу горячего потока.
• Перед диафрагмой закреплено тормозное устройство.
• В осевой зоне трубы рождается противоток, который движется к

штуцеру, предназначенному для выпуска "холодного" потока. 

2. 2. ИзготовленаИзготовлена испытательнаяиспытательная установкаустановка



3. Модернизация установки путем использования
конвективного теплового потока (теплоотдачи)

 Использовали для
нагрева воды тепло от
нагревающихся трубы и
насоса.

 Покрыли емкость
изоляционным слоем
для поддержания тепла.

 Увеличили скорость
нагрева воды.

СХЕМА МОДЕРНИЗИРОВАННОЙ
УСТАНОВКИ ВИХРЕВОГО

ТЕПЛОГЕНЕРАТОРА



• В теплогенераторе установлены две
параллельные вихревые трубы.

• Тормозные устройства выполнены в
виде плунжера.

• Увеличена скорость нагрева.
• Нагрев стал более равномерным во

всем интервале температур.

Модернизация вихревой трубы
2011 год

4. Нахождение наилучших вариантов конструкции тепловой
трубы

Время
нагрева, ч

0 1 2 3 4 5 6 7 8

Температу
ра воды, 
оС

24 34 43 51 57 62 67 71 75

Разность
температу
р нагрева
воды, оС

10 9 8 6 5 5 4 4

Данные испытаний теплогенератора
(спрямительное устройство – патрубок и плунжер)



Влияние диаметра диафрагмы вихревой трубы на скорость нагрева воды
при диаметре вихревой трубы 50 мм

Оптимальное отношение:

5. Определение оптимальных отношений основных геометрических параметров
вихревого теплогенератора для поддержания эффективности работы



Зависимость скорости нагрева воды
от соотношения диаметра улитки и вихревой трубы

Оптимальное отношение:



Зависимость скорости нагрева воды
от вида сужающего устройства

Использование сопла в качестве сужающего поток устройства позволяет
повысить скорость нагрева воды в сравнении с диафрагмой.



ЕстьЕсть возможностивозможности модернизациимодернизации
вихревоговихревого теплогенераторатеплогенератора

• Поиск компонента, добавляемого в воду: 
жидкость, растворимый в воде порошок, даже
газ.

• Добавка должна быть дешевой, доступной, 
безвредной, бесследно расходующейся при
схлопывании кавитационных пузырьков.

• Добавка должна быть такой, чтобы при участии
ее в высокоэнергетической реакции в точке
схлопывания действительно выделялось
дополнительное тепло в количестве, 
сопоставимом по величине с тепловым
эквивалентом энергозатрат на привод
кавитатора.



В. А. Костин на VII 
Международной

молодежной научной
конференции

«Севергеоэкотех-2005»

РезультатыРезультаты исследованийисследований тепломассообменныхтепломассообменных
процессовпроцессов ии ихих внедрениевнедрение вв учебныйучебный процесспроцесс

Основными формами научной
работы со студентами являются:

1. Внедрение элементов научных
исследований в лабораторные
работы. 
2. Разработка рационализаторских
предложений и технических
решений.
3. Научные доклады и публикации.



1. ЛабораторнаяЛабораторная работаработа
««ПолучениеПолучение теплатепла нетрадиционнымнетрадиционным методомметодом»»

-вихревые теплогенераторы
работают на воде и
предназначены для
преобразования электрической
энергии в тепловую;

-вихревые теплогенераторы
служат для нагрева воды в системах

автономного водяного отопления
жилых помещений, коттеджей;

-питаются от трехфазной сети;
-полностью автоматизированы;
-нет деталей нагревающихся до

температуры выше 100 0С;
- отсутствует
необходимость водоподготовки.

Вихревой теплогенератор



Александр Лобанов, студент 5 курса специальности
«Механизация сельского хозяйства». 

2. 2. РационализаторскиеРационализаторские предложенияпредложения
ии конструкторскиеконструкторские решениярешения

Рацпредложение – регулятор потока воды.

Описывается устройство, 
позволяющее без остановки
стенда и разборки конструкции
дозировать выход нагретой
воды. 



Решена проблема подъема, 
фиксации и опускания вихревого
теплогенератора для
обслуживания и ремонта
установки. Несложный механизм
представляет канатный сдвоенный
полиспаст – эстетичный, удобный и
надежный в эксплуатации, 
позволяет фиксирование
теплогенератора в поднятом
положении для его обслуживания и
ремонта.

РационализаторскиеРационализаторские предложенияпредложения
ии конструкторскиеконструкторские решениярешения

Андрей Сажин, студент 5 курса спец. «Механизация
сельского хозяйства». 

Рацпредложение – грузоподъемное устройство для
подъема и обслуживания теплогенератора. 



3. 3. НаучныеНаучные докладыдоклады
• VII Международная молодежная научная конференция
«Севергеоэкотех-2005».
Доклад Василия Костина «О преобразовании энергии
вращения жидкости в тепловую энергию» (научный
руководитель – Н. А. Корычев). Изучил работу вихревого
теплогенератора, используя разные тормозные устройства

III Межрегиональная заочная научно-практическая
конференция «Лесной комплекс: состояние и перспективы»
(СЛИ, 2009 г.). 
Доклад Николая Филиппова.

I Всероссийская молодежная научная конференция
«Молодежь и наука на Севере-2008» (Коми НЦ УрО РАН). 

Доклад Алексея Терентьева, спец. МСХ, «Повышение
эффективности работы теплогенератора» (научные
руководители – зав. лабораторией В. Т. Чупров и зав. 
кафедрой Т. Л. Леканова). Предложил схему вихревого
теплогенератора, помещенного в теплоизоляционный
бак. 

Международная молодежная конференция
«Севергеоэкотех-2009» (г. Ухта). 
Доклад Евгения Поздеева «Получение тепла нетрадиционным
методом». 



• Корычев,  Н. А. Исследование работы вихревого теплогенератора по замкнутой схеме
циркуляции [Электронный ресурс] / Н. А. Корычев,  А. И. Марекин, Н. С. Холопов // 
Февральские чтения : сб. матер. науч.-практ. конф. профессорско-преподават. состава
Сыктывкарского лесного института по итогам науч.-исследоват. работы в 2005 году
(Сыктывкар, 27–28 февр. 2006 г.) / Сыкт. лесн. ин-т (фил.) С.-Петерб. гос. лесотехн. акад. 
им. С. М. Кирова. – Сыктывкар : СЛИ, 2006. – 1 электрон. опт. диск (CD-ROM).

• Терентьев, А. А. Повышение эффективности работы теплогенератора [Текст] / А. А.
Терентьев, Е.А. Поздеев // Молодежь и наука на Севере : материалы докладов I 
Всероссийской молодежной научной конференции. – Сыктывкар : КНЦ УрО РАН, 2008. –
Том II. – С. 276–277. 

• Терентьев, А. А. Нетрадиционный метод получения тепла [Текст] / А. А. Терентьев, Е. А. 
Поздеев // СЕВЕРГЕОЭКОТЕХ 2009 : матер. X Юбилейной Междунар. молодежн. конф. 
(Ухта, 18–20 марта 2009 г.). – Ухта: Ухтинский гос. техн. ун-т, 2009. – С. 114–116.

• Чупров, В. Т. Совершенствование нетрадиционной энергетической установки
[Электронный ресурс] / В. Т. Чупров, Э. В. Богданов, Т. Л. Леканова // Научные чтения : сб. 
матер. науч.-практ. конф. профессорско-преподават. состава Сыктывкарского лесного
института по итогам науч.-исследоват. работ в 2010 году (Сыктывкар, 11–18 февр. 2011 г.) / 
Сыкт. лесн. ин-т – фил. ГОУ ВПО "С.-Петерб. гос. лесотехн. акад. им. С. М. Кирова". –
Сыктывкар : СЛИ, 2011. – 1 электрон. опт. диск (CD-ROM).

НАУЧНЫЕНАУЧНЫЕ ПУБЛИКАЦИИПУБЛИКАЦИИ
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Образовательные технологии
в подготовке инженерных кадров

для лесной отрасли

Сыктывкарский лесной институт – филиал ГОУ ВПО «Санкт-Петербургская
государственная лесотехническая академия имени С.М. Кирова»

Паршина Елена Ивановна,
к. б. н., доцент кафедры воспроизводства

лесных ресурсов

Сыктывкар, 2012





ЦЕЛЬ И ЗАДАЧИ ВЫСШЕГО
ПРОФЕССИОНАЛЬНОГО ОБРАЗОВАНИЯ

• подготовка квалифицированного
работника, соответствующего
уровня и профиля, 
конкурентноспособного на рынке
труда, компетентного, 
ответственного, свободно
владеющего своей профессией и
ориентирующего в смежных
областях деятельности, способного
к эффективной работе по
специальности на уровне мировых
стандартов, готового к
постоянному профессиональному
росту, социальной и
профессиональной мобильности



Компетентностный подход - ориентация
профессионального образования на конечный результат

Знания
Умения
Навыки

Способность
применять

знания, 
умения и

личностные
качества для

успешной
деятельности

в
определенной

области

Личностные
качества

Социальная
адаптация

Профессиональный опыт

инициативность
целеустремленность

ответственность
толерантность и т.д. 

умение работать
самостоятельно и в
коллективе

КомпетенцияКомпетенция



Обширные и
фундаментальные

знания

Применять полученные
знания профессиональной

деятельности

Умение работать
коллективно

Быстро осваивать
новые технологии

Стремление к
самообразованию

Осуществлять
творческую и

исследовательскую
деятельность

Адаптироваться в
социальной и будущей

профессиональной
сфере

Быть готовым к
перегрузкам, 

стрессовым ситуациям



Компоненты профессиональной компетентности

Когнитивный

Операциональный

Потребностно-
мотивационный

Ценностно-
смысловой 

владение фундаментальными и прикладными техническими 
знаниями, наличие конструктивно-созидающего восприятия 
пространства и физического мира, системность, нелинейность 
мышления, способность к предвосхищению технических решений и 
их последствий. 

умение вести проектно-конструкторскую, научно-исследовательскую 
и изобретательскую работу, применять инженерные знания на 
практике, наличие навыков и практических способов внедренческо-
производственнойдеятельности, умение находить оригинальные, 
доступные способы решения конструкторско-производственных задач 

предполагает устойчивое стремление к изобретательской  
деятельности, к практическому созидательному труду, желание и 
потребность быть исследователем, автором и новатором в проектно-
производственном процессе, высокую изобретательскую 
направленность личности.

включает личностную ценность инженерного труда и возможности 
самовыражения в нём, наделение его личностным смыслом 
собственного существования; рассмотрение инженерной деятельности 
как основной сферы профессиональной и личностной 
самореализации. 



• Для решения поставленных
задач использовались
следующие методы
исследования: анализ
литературных источников
(изучение передового
педагогического опыта и
педагогической
документации), метод
системного анализа, 
педагогическое
наблюдение.

«Скажи мне, и я забуду. Покажи мне, и
я запомню. Дай мне действовать
самому, и я пойму». 

Конфуций



Образовательные технологии
• «Технология (греч. techne

мастерство + logos учение) -
совокупность знаний о
способах и средствах
проведения
производственных
процессов, а также самые
процессы, при которых
происходит качественное
изменение
обрабатываемого объекта».

• «Педагогическая
технология» - совокупность
средств и методов
воспроизведения
теоретически обоснованных
процессов обучения и
воспитания, позволяющих
успешно реализовать
поставленные
образовательные цели»
(Российская пед.
энциклопедия)



Образовательная технология -
совокупность средств, форм и

методов обучения, 
направленных на

формирование требуемых
знаний, умений, навыков и

представлений по
соответствующей

специальности

современные методы обучения, 
предполагающие усиление акцента на
взаимодействие студентов и их активное
вовлечение в учебный процесс

современные методы обучения, 
предполагающие усиление акцента на
взаимодействие студентов и их активное
вовлечение в учебный процесс

современные технические средства, 
которые включают информационную
и коммуникационную
инфраструктуру, средства
мультимедиа, эффективное
использование дистанционных форм
обучения

современные технические средства, 
которые включают информационную
и коммуникационную
инфраструктуру, средства
мультимедиа, эффективное
использование дистанционных форм
обучения

система диагностики текущего
состояния процесса обучения –
промежуточный и выходной
контроль.

система диагностики текущего
состояния процесса обучения –
промежуточный и выходной
контроль.

конкретное
представление
планируемых
результатов
обучения (модель
современного
выпускника по
профилю)

конкретное
представление
планируемых
результатов
обучения (модель
современного
выпускника по
профилю)

актуальное
содержание
(предполагает не
только предметные
знания, но и
компетенции, 
адекватные
современной
жизненной практике)

актуальное
содержание
(предполагает не
только предметные
знания, но и
компетенции, 
адекватные
современной
жизненной практике)

дидактическая основа, включающая
методики и средства обучения, 
образующая полномасштабную
обучающую среду, содержащую
информационное наполнение и
конкретные инструменты, 
обеспечивающие процесс обучения

дидактическая основа, включающая
методики и средства обучения, 
образующая полномасштабную
обучающую среду, содержащую
информационное наполнение и
конкретные инструменты, 
обеспечивающие процесс обучения



Процесс
обучения
Процесс

обучения



Характерные черты учебного процесса как системы

Цель обучения

Деятельность ППС

Деятельность студента

Результат

целостностьцелостность

системность, 
комплексность
системность, 

комплексность
целенаправленность и

упорядоченность
целенаправленность и

упорядоченность

динамичностьдинамичность



Приоритетные направления
высшей школы

• организация такого процесса
образовательной
деятельности, в котором
каждый студент мог бы стать
субъектом собственного
развития, а одной из
актуальных задач вузовского
образования является
обучение студентов способам
добывания и переработки
информации путем
самостоятельной
исследовательской практики в
рамках компетентностного
подхода



Образовательные технологии, направленные на
формирование профессиональной компетентности инженеров

Образовательные технологии, направленные на
формирование профессиональной компетентности инженеров

•1. Формирование
профессиональной компетентности и
мобильности будущих инженеров, 
развитие их технического мышления

2. Системное проектирование
каждого из компонентов ОТ

принцип синергизма в
организации учебной
деятельности

интегративный подход

личностно-ориентированный, 
дифференцированный подход

принцип развивающего
образования

3. Использование комплекса технических
задач и заданий с различной сложности, 
позволяющих диагностировать уровень
развития технического мышления.

4. Комплексное использование всех видов
учебной деятельности

5. Интеграция образовательной
технологии с другими технологиями
(воспитательными, информационными, 
здоровьесберегающими и др.) 

лекции , лабораторные и практические
занятия, СРС и др.

Учебные и производственные практики

научно-исследовательская работа



Инновационное образование

• принцип адекватного
использования вновь
открываемых
потенциальных
возможностей
известных элементов
системы учебного
процесса

• процесс
совершенствования
педагогических
технологий, 
совокупности
методов, приемов и
средств обучения



Основные направления и объекты инновационных
преобразований

проектирование новых моделей образовательного процессапроектирование новых моделей образовательного процесса

обеспечение успешности обучения и воспитания, мониторинг
образовательного процесса и развития учащихся
обеспечение успешности обучения и воспитания, мониторинг
образовательного процесса и развития учащихся

разработка концепций стратегий развития образования и
образовательных учреждений
разработка концепций стратегий развития образования и
образовательных учреждений

обновление содержания образования, изменение и разработка новых
технологий обучения и воспитания
обновление содержания образования, изменение и разработка новых
технологий обучения и воспитания

улучшение подготовки педагогических кадровулучшение подготовки педагогических кадров

обеспечение психологической, экологической безопасности студентов, 
разработка здоровье-сберегающих технологий обучения
обеспечение психологической, экологической безопасности студентов, 
разработка здоровье-сберегающих технологий обучения

разработка учебников и учебных пособий нового поколения.разработка учебников и учебных пособий нового поколения.



Использование электронных ресурсов

Мультмедийные иллюстрации

«Виртуальные»
лабораторные
работы и
демонстрационные
опыты

Статистические
программы для
обработки
экспериментальной
информации

Игровые формы, викторины

Собственное информационное пространство
(коммуникации). Разработка сайта

Контроль знаний
студентов



Строение плода

Околоплодник (перикарпий) 
- разросшаяся стенка завязи.

мезокарпий (съедобная мясистая
часть)

экзокарпий (кожица)

эндокарпий (косточка, окружающая
семя).

Семя

17



ЭНДОДЕРМА

РИЗОДЕРМА

ЭКЗОДЕРМА

ОСНОВНАЯ
ПАРЕНХИМА
(МЕЗОДЕРМА)

П
Е
Р
В
И
Ч
Н
А
Я

К
О
Р
А



Строение биосферы

Стратосфера 50-55 км



Соединения азота в
атмосфере

АММИАК

NH3

НИТРИТЫ

NО2

НИТРАТЫ

NО-
3

Азотфиксирующие
бактерии

Нитрифицирующие
бактерии

(Nitrosomonas)

Денитрифицирующие
бактерии

25 кг азота
на 1 га

4-10 кг/га

Бобовые –
150-400 
кг/га

Nitrobacter

50-60 кг/га в
год

Удобрения



БУНКЕР

Перегородки

ГАЗ

Пылеосадительные камеры



Фотосинтез

С6Н12О6

Дыхание Транспирация

ПРОДУЦЕНТЫ

Консументы

Консумент 1-го
порядка

Консумент 2-го
порядка

10 %



Масса бурых медведей в
Закавказье достигает 150 кг, 

а на о. Кадьяк (Аляска) — до 800 —
1000 кг. 

Масса бурых медведей в
Закавказье достигает 150 кг, 

а на о. Кадьяк (Аляска) — до 800 —
1000 кг. 

Волк в Кызыл-Кумах имеет массу до 40 кг, 
а полярный волк — до 78 — 80 кг



Заполнить схему

Систематические единицы Пример



Универсальный
цифровой микроскоп АМ451

Изучение биологических объектов

Демонстрация в интерактивном
режиме деталей изучаемого

микропрепарата



Применение телекоммуникационных
ресурсов

электронная почтаэлектронная почта

on-line общениеon-line общениесайты и страницысайты и страницы

интернет-
библиотеки
интернет-
библиотеки

Интернет-ресурсы

ИнформационныеИнформационные КоммуникативныеКоммуникативные

персональный сайт



КР 2КР 2

1. Строение
растительной

клетки

3. 
Вегетативные

органы
растений

2. Растительные
ткани

2. Растительные
ткани

Стебель: функции и
морфология стебля
Стебель: функции и
морфология стебля

Лист : морфология
и анатомия

Побег – основной
орган высших

растений. 

Побег – основной
орган высших

растений. 

Морфология
побега. 

Строение почки

Морфология
побега. 

Строение почки

Анатомическое и
морфологическое

строение листа

ДПР

ДЭДЭ

ДПРДПР

Модуль Темы (лекционные
занятия)

Лаборатор-
ные занятия СРС

Контроль
знаний

Тест
4

Тест
4

Тест
7



Оценка (ФГОС) Итоговая сумма баллов Оценка (ECTS)

5 (отлично) (зачтено) 90 - 100 А (отлично)

4 (хорошо)
(зачтено)

85 – 89 В (очень хорошо)

75 – 84 С (хорошо)

70 - 74

D (удовлетворительно)

3 (удовлетворительно) 
(зачтено)

65 – 69

60 - 64 E (посредственно)

2 (неудовлетворительно), 
(не зачтено) Ниже 60 баллов F (неудовлетворительно)

Организация модульно-рейтингового обучения
по курсу



Элементы учебной деятельности Макс. балл на 1КТ. Всего за сем-р

Посещение лекции, вес. коэф. 0,2 30 100
Выполнение практических работ (вес. коэф. 0,2)

ПР.1. Экосистемы: поток энергии и формирование продуктивности
100

ПР. 4. Количественная и качественная оценка воздействия ПТК на
атмосферный воздух 100 100

Семинар «Глобальные экологические проблемы» 100 100
подготовка доклада (вес. 0,3) . индивидуальное участие (вес. 0,1)

Домашние практические работы, вес. коэф. 0,1
Миграция химических элементов в биосфере. 100
Личностные качества, в т. ч. (отношение к обучению; умение
организовывать свою деятельность , культура уч. деятельности; 
компонент своевременности)

2 5 (мин. – 3 
бал)

Штрафные баллы, в т. ч.:
Пропуск лекций (за каждую). Опоздания (за семестр при опозд. 

более 2 раз). Несвоевременность выполнения заданий (за 1 задание) 2  (3) …

Стимулирующие баллы
Отработка лекции, вес. 0,1. Отработка ПР (за 1 раб.), вес. Коэф. 0,05. 
Участие в НИРС 12,5 (14,5)

Допуск к зачету. Количество баллов за зачет 55 (18)







Традиционные письменные работы
• Основополагающими становятся не

квалификационные требования, а
овладение общекультурными и
профессиональными
компетенциями

• Акцент компетентностного
подхода на деятельностную, 
поведенческую составляющую
подготовки требует широкого
использования интерактивных
образовательных технологий. 

• Это технология организации
самостоятельной работы студентов, 
технология модульного обучения, 
технология балльно-рейтинговой
оценки результатов образования, 
технология портфолио

• Для внедрения компетентностного
подхода необходимо обучение
преподавателей новым формам
работы, разработка и внедрение
механизма мотивации студентов к
самообразованию, обеспечение
прочных межпредметных и
междисциплинарных связей в
рамках учебных программ, 
разработку компетентностно-
ориентированных учебных
программ



Выводы
• Современным студентам

присуща другая система
восприятия, которая
подразумевает освоение
информации в основном
визуальными
рецепторами. Это, 
безусловно, должно быть
учтено в методике
преподавания

• Текущая оценка уровня
сформированности
компетенции должна
включать

• Выбор образовательных
технологий в подготовке
современных выпускников
определяется спецификой
учебной дисциплины, 
уровнем подготовки
студентов, планируемыми
результатами обучения и
квалификацией педагога.
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�� � ����������* �������+( 


	�����. 

 
0. ,. /�������, 

=!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��	
��� 	 0����1�2����3 �
�2��
3  

�����1��4� ���������	
��51 
 
�.0( ",(**! ,+1!$*(**+( :/!*!9%0( /%( -. 0("+ , =%1$!9*!9 1-!(/"( 

=.3" -.7-.'!"0%/8 ! *!,.*%( =$# 1!=",(->=(*%# ,!79!>*! "% ,*(=-(*%# 
1-(=$.5.(9+; %9 "(;*%0( /%; % "(;*!$!5%0( /%; *!,.<%), . "./>(  $8>." %*-
 "-89(*"!9 !<(*/% :66(/"%,*! "% -.7-.'."+,.(9!5! 1-!(/".. 

�0%"+,.#, 0"! 80('*!-9("!=%0( /!( 1! !'%( «�%1$!9*!( 1-!(/"%-!,.*%(. 
�/!*!9%0( /%) -.7=($» =$#  1(<%.$&*! "() .,"!"-.* 1!-"*!) *.1-.,$(**! "% 
!18'$%/!,.*! , 2009 5. %   :"!5! ,-(9(*% ./"%,*! % 1!$&78(" #  "8=(*".9% "(;-
*%0( /%;  1(<%.$&*! "() �+/"+,/.- /!5! $( *!5! %* "%"8"., ,!7*%/.(" *(!'-
;!=%9! "& ./"8.$%7%-!,."& . 1(/"+, 1! /!"!-+9 ,  ,#7%   %79(*(*%(9 *!-9 7.-
/!*!=."($& ",. ,!7*%/$% *!,.<%%. � $% , 1-(=+=82%( 5!=+ %79(*(*%# , ! *!,-
*!9 /. .$% & /!$%0( ",(**+; 1.-.9("-!, ,($%0%*, % 1!$&78(9+; , -. 0(".;, "! 
*. -8'(>( 2011—2012 55. %79(*%$% & 1!=;!=+ / 6!-9%-!,.*%3 1(-(0*# $%<, 
%9(32%; 1-.,! 1-%9(*#"& 1!*%>(**+( ".-%6+  "-.;!,+; ,7*! !,, /-!9( "(;, 
/"! 8>( 1!$&7!,.$% & $&5!"!) , 1-!4$!9 5!=8. �-!%7!4$% %79(*(*%# , *.7,.-
*%% *.$!5!,, /!"!-+( 1!$80%$%  "."8  ,7*! !, % *(/!"!-!( =-85!(  !=(->.*%(. 

 
I. ��������� � 	
��� 
�	���� ��
����� �������. 

�.  9!"-%9 *!,.<%% 1-% -. 0(".;  "-.;!,+; ,7*! !,: !*% /. .3" # /./ 
!'2()  % "(9+ *.$!5!!'$!>(*%#, "./ % 81-!2(**!), 1! /!$&/8 ".-%6+  "-.-
;!,+; ,7*! !, ,.-&%-83" # % ;!=# %7 1-%7*./. :/!*!9%0( /!) =(#"($&*! "%. 
� 0% $#"&  "-.;!,+( ,7*! + 1! !'2%9 ".-%6.9 =!$>*+ , ( 1$."($&2%/%, 
1-!%7,!=#2%( ,+1$."+ % %*+( ,!7*.5-.>=(*%# 6%7%0( /%9 $%<.9, 7. % /$3-
0(*%(9 !5-.*%0(**!5! 0% $.  "-.;!,."($(), =$# /!"!-+; 1-(=8 9!"-(*+ 1!-
*%>(**+( ".-%6+.  

� 1 #*,.-# 2012 5. =() ",83" *!,+( -.79(-+ ".-%6!,  "-.;!,+; ,7*! !, 
[1]. �79(*(*%# 7."-!*8$% /./ !'2%( ".-%6+, "./ % 1!*%>(**+(  "-.;!,+( ".-
-%6+, 8 ".*!,$(**+( =$# !-5.*%7.<%) % %*=%,%=8.$&*+; 1-(=1-%*%9."($(), 

                                           
1 © �-(9((,. �. �., 2012 
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/!"!-+( 1-%9(*#3" ��� % ! *!,*!) ,%= =(#"($&*! "% /!"!-+; — "(;*%0( /!( 
!' $8>%,.*%( % -(9!*" .,"!"-.* 1!-"*+;  -(= ",, "-.* 1!-" %  ,#7&.  

	 2012—2013 55. =$# , (; 1$."($&2%/!,  "-.;!,+; ,7*! !,, 7. % /$30(-
*%(9 1$."($&2%/!,, 1-%9(*#32%; 1!*%>(**+( ".-%6+  "-.;!,+; ,7*! !,, 
=() ",83" ".-%6+  "-.;!,+; ,7*! !,, 1-%,(=(**+( , ".'$. 1. 

 
(���	#� 1. �'2%( ".-%6+  "-.;!,+; ,7*! !, *. 2012—2013 55. 

 
(��	
 ���������� ������, % 

���� �� ���	����	  

��������� ������� 
'���	��-

��� 
��� 

�1 

1��� ��#	���-

���� ��������-

�	 �1 

1���������� 
��� 

������������ ��-
�	#	������ ������-

���	 

	 1-(=($.; 8 ".*!,$(**!) 1-(-
=($&*!) ,($%0%*+ '.7+ =$# *.-
0% $(*%#  "-.;!,+; ,7*! !, 

22,0 2,9 5,1 

�,+4( 8 ".*!,$(**!) 1-(-
=($&*!) ,($%0%*+ '.7+ =$# *.-
0% $(*%#  "-.;!,+; ,7*! !, 

10,0 0,0 0,0 

 
�.0%*.#   2012 5.,  "-.;!,."($%, -.  0%"+,.32%(  "-.;!,+( ,7*! + 1! 

!'2%9 ".-%6.9, =!$>*+ *.0% $#"& %; *. , 3  8998 ,+1$." , 1!$&78 6%7%0(-
 /!5! $%<., / "!) 0. "% '.7+ =$# *.0% $(*%#  "-.;!,+; ,7*! !,, /!"!-.# *( 
1-(,+4.(" 7. 5!= 512 "+ . -8'. *. 7. "-.;!,.**!5!, 1-%9(*#3" # ".-%6+,  !-
,!/81*.# ,($%0%*. /!"!-+;  ! ".,$#(" 30 % (, ". 0. *.  "-.;!,83 0. "& 1(* %% 
20 %, *. 6!*=  !<%.$&*!5!  "-.;!,.*%# 2,9 %, 6(=(-.$&*+) 6!*= !'#7."($&*!-
5! 9(=%<%* /!5!  "-.;!,.*%# 5,1 %). � $% '.7. =$# *.0% $(*%#  "-.;!,+; 
,7*! !, 1-(,+ %$. 512 "+ . -8'., "! , 0. "% 1-(,+4(*%# !*. !'$.5.(" # 1! ".-
-%68 10 %. �.79(- 1-(=($&*!) ,($%0%*+ '.7+ =$# *.0% $(*%#  "-.;!,+; ,7*!-
 !, !/-85$#(" # =! 1!$*+; "+ #0 -8'$(). 

�$# :/!*!9%0( /%; -. 0("!, =%1$!9*!5! 1-!(/"%-!,.*%#  $(=8(" 80( "&, 
0"! 5-.*%0*.# 0. !,.# ".-%6*.#  ".,/. 1(-(;!=. *.0% $(*%#  "-.;!,+; ,7*! !, 
*. 1!*%>(**83 ,($%0%*8:  

 

�.7. *.0% $#(9!) 7.-.'!"*!) 1$."+ > 512000 : 12 : 165 : 1,7 = 152 -8'./0. 
 

	!7*%/ *(/!"!-+) 1(-(;!=*+) 1(-%!= 2011—2027 55., , "(0(*%( /!"!-!5! 
8>( *.9(0(* -#= %79(*(*%). �./, 1!*%>(**+(  "-.;!,+( ".-%6+ , 2012 5. 
,1-.,( 1-%9(*#"&  $(=832%( 1$."($&2%/%  "-.;!,+; ,7*! !, (".'$. 2): 

–  ($& /!;!7#) ",(**+( "!,.-!1-!%7,!=%"($%; 
– !-5.*%7.<%% *.-!=*+; ;8=!>( ",(**+; 1-!9+ $!,; 
–  (9()*+( (-!=!,+() !'2%*+ /!-(**+; 9.$!0% $(**+; *.-!=!, �(,(-., 

7.*%9.32%( # "-.=%<%!**+9% !"-. $#9% ;!7#) ",!,.*%#; 
– !-5.*%7.<%% % %*=%,%=8.$&*+( 1-(=1-%*%9."($%, /!"!-+( 1-%9(*#3" 

����; 
– !-5.*%7.<%%, 1-(=1-%*%9."($% % 5-.>=.*(, /!"!-+( ,+1$.0%,.3" ,!7-

*.5-.>=(*%# %*,.$%=.9 I, II %$% III 5-811+, , !"*!4(*%% "./%; ,+1$."; 
– !'2( ",(**+( !-5.*%7.<%% %*,.$%=!,; 
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– !-5.*%7.<%%, 8 ".,*+) /.1%".$ /!"!-+; 1!$*! "&3  ! "!%" %7 ,/$.=!, 
!'2( ",(**+; !-5.*%7.<%) %*,.$%=!,, ( $%  !'$3=(*+ "-('!,.*%# ! 0% $(*-
*! "% %*,.$%=!, % =!$( %; 7.-.'!"*!) 1$."+ , 6!*=( !1$."+ "-8=.; 

– 80-(>=(*%#, /!"!-+(  !7=.*+ =$# =! "%>(*%#  !<%.$&*! 7*.0%9+; <(-
$(), . "./>( =$# !/.7.*%# 1-.,!,!) % %*!) 1!9!2% %*,.$%=.9, =("#9-
%*,.$%=.9 % %; -!=%"($#9, ( $% (=%* ",(**+9  !' ",(**%/!9 %982( ",. 80-
-(>=(*%# #,$#(" # !'2( ",(**.# !-5.*%7.<%# %*,.$%=!,; 

– -(7%=(*"+ "(;*%/!-,*(=-(*0( /%; % "8-% " /!--(/-(.<%!**+; ! !'+; 
:/!*!9%0( /%; 7!* (���); 

– ;!7#) ",(**+( !'2( ",., /!"!-+(  !7=.*+ 1! $( 13 .,58 ". 2009 5. 
'3=>("*+9% *.80*+9% 80-(>=(*%#9% % ,87.9%; 

– !-5.*%7.<%%, ! 82( ",$#32%( =(#"($&*! "& ,  6(-( %*6!-9.<%!**+; 
"(;*!$!5%) (IT-/!91.*%%); 

– !-5.*%7.<%% % %*=%,%=8.$&*+( 1-(=1-%*%9."($%, /!"!-+( ! 82( ",-
$#3" =(#"($&*! "& , !'$. "%  -(= ", 9.  !,!) %*6!-9.<%%; 

–  "-.;!,."($%, /!"!-+( 1-%9(*#3" ��� % ! *!,*!) ,%= =(#"($&*! "% 
/!"!-+;: "(;*%0( /!( !' $8>%,.*%( % -(9!*" .,"!"-.* 1!-"*+;  -(= ",; 

– "-.* 1!-" %  ,#7&; 1-!%7,!= ",! "-.* 1!-"*+;  -(= ", % !'!-8=!,.*%#;  
– *(/!99(-0( /%( !-5.*%7.<%%, 1-%9(*#32%( ��� % ! 82( ",$#32%( , 

 !!",(" ",%%   80-(=%"($&*+9% =!/89(*".9% =(#"($&*! "& 1!  !<%.$&*!98 !'-
 $8>%,.*%3, /8$&"8-(, 7=-.,!!;-.*(*%3; 

– '$.5!",!-%"($&*+( !-5.*%7.<%%, 1-%9(*#32%( ���; 
– .1"(0*+( !-5.*%7.<%%, 81$.0%,.32%( ��	�, % %*=%,%=8.$&*+( 1-(=-

1-%*%9."($%, %9(32%( $%<(*7%3 *. 6.-9.<(,"%0( /83 =(#"($&*! "& % 81$.-
0%,.32%( ��	�; 

–  "-.;!,."($%, 1-!%7,!=#2%( ,+1$."+ % %*+( ,!7*.5-.>=(*%# 0$(*.9 
:/%1.>()  8=!,, 7.-(5% "-%-!,.**+; , �!  %) /!9 9(>=8*.-!=*!9 -(( "-( 
 8=!,; 

– !-5.*%7.<%%, !/.7+,.32%( %*>%*%-%*5!,+( 8 $85%; 
– !-5.*%7.<%%-80. "*%/% 1-!(/". 1! ! 82( ",$(*%3 %  $(=!,.*%), -.7-

-.'!"!/ % /!99(-<%.$%7.<%% %; -(78$&"."!, , %**!,.<%!**!9 <(*"-( «�/!$-
/!,!». 

 
(���	#� 2. �!*%>(**+( ".-%6+  "-.;!,+; ,7*! !, *. 2012—2013 55., % 

 
&�	�������	� 
���� 2012 �. 2013 �. 

�(* %!**+) 6!*= ��  20,0 20,0 
�!*=  !<%.$&*!5!  "-.;!,.*%# ��  0,0 0,0 
�(=(-.$&*+) 6!*= !'#7."($&*!5! 9(=%<%* /!5!  "-.;!,.*%# 0,0 0,0 
	 (5! 20,0 20,0 

 
	  !!",(" ",%%   �'2(-!  %) /%9 /$.  %6%/."!-!9 ,%=!, :/!*!9%0( /!) 

=(#"($&*! "% (8",. 1! ".*!,$(*%(9 �!  ".*=.-". �!  %% !" 06.11.2001 
B 454- ") ,%= =(#"($&*! "% «"-.* 1!-",  ,#7&» ,/$30.(": 

– =(#"($&*! "&  8;!18"*!5! "-.* 1!-". (/$.   60 -.7=. I ��	��); 
– =(#"($&*! "& ,!=*!5! "-.* 1!-". (/$.   61 -.7=. I ��	��); 
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– =(#"($&*! "& ,!7=84*!5! "-.* 1!-". (/$.   62 -.7=. I ��	��); 
– , 1!9!5."($&*83 % =!1!$*%"($&*83 "-.* 1!-"*83 =(#"($&*! "& (/$.   

63 -.7=. I ��	��); 
–  ,#7& (/$.   64 -.7=. I ��	��); 
�./>( !"9("%9, 0"! *. 2012—2013 55.  !,!/81*+) ".-%6  "-.;!,+; ,7*!-

 !, =$# =.**!) /."(5!-%%  "-.;!,."($() 89(*&4(* *. 6 1-!<(*"*+; 18*/"!, % 
 ! ".,$#(" 20 % (, 2011 5. !*  ! ".,$#$ 26 %).  

	  $80.( 1-%9(*(*%# , 2012 5. 1!*%>(**+; ".-%6!, =() ",83" %*+( 1-.-
,%$.. �"-.;!,+( ,7*! + 7. 2012 5. 1!=$(>." *.0% $(*%3 "!$&/! *. "8 0. "& ,+-
1$." , 1!$&78 6%7%0( /!5! $%<., /!"!-.# *( 1-(,+4.(" 512 000 -8'.  

�-!9(  "-.;!,+; ,7*! !, (  ,!7*.5-.>=(*%) 6%7%0( /%9 $%<.9),  "-.;!-
,."($% !'#7.*+ 1-!%7,!=%"& *.0% $(*%( % 81$."8 ,7*! !, *. !'#7."($&*!(  !-
<%.$&*!(  "-.;!,.*%( !" *( 0. "*+;  $80.(, *. 1-!%7,!= ",( % 1-!6(  %!-
*.$&*+; 7.'!$(,.*%). �"-.;!,+( ".-%6+, =%66(-(*<%-!,.**+( 1! /$.  .9 
1-!6(  %!*.$&*!5! -% /., 8 ".*.,$%,.3" # 6(=(-.$&*+9 7./!*!9 [2]. 

�%>( 1-%,!=%" # -.79(-+  "-.;!,+; ".-%6!, 1! /$.  .9 III—VII: 
III /$.   1-!6(  %!*.$&*!5! -% /. 0,4 % ("(;*%0( /!( !' $8>%,.*%( % -(-

9!*" "-.* 1!-"*+;  -(= ",); 
IV /$.   1-!6(  %!*.$&*!5! -% /. 0,5 %; 
V /$.   1-!6(  %!*.$&*!5! -% /. 0,6 %; 
VI /$.   1-!6(  %!*.$&*!5! -% /. 0,7 % (=(#"($&*! "& .,"!9!'%$&*!5! 

5-87!,!5! "-.* 1!-".); 
VII /$.   1-!6(  %!*.$&*!5! -% /. 0,8 % (=(#"($&*! "& 1.  .>%- /!5! .,-

"!"-.* 1!-".). 
	 2012 5. % , 1$.*!,+) 1(-%!= 2013 % 2014 55.  "-.;!,+( ,7*! + *. !'#7.-

"($&*!(  !<%.$&*!(  "-.;!,.*%( !" *( 0. "*+;  $80.(, *. 1-!%7,!= ",( % 1-!-
6(  %!*.$&*+; 7.'!$(,.*%) 81$.0%,.3" #  "-.;!,."($(9 , 1!-#=/( % 1! ".-%-
6.9, /!"!-+( 8 ".*!,$(*+ �(=(-.$&*+9 7./!*!9 !" 22 =(/.'-# 2005 5. 
B 179-�� «�  "-.;!,+; ".-%6.; *. !'#7."($&*!(  !<%.$&*!(  "-.;!,.*%( !" 
*( 0. "*+;  $80.(, *. 1-!%7,!= ",( % 1-!6(  %!*.$&*+; 7.'!$(,.*%) *. 2006 
5!=».  

�"-.;!,+( ".-%6+ *. !'#7."($&*!(  !<%.$&*!(  "-.;!,.*%( !" *( 0. "*+; 
 $80.(, *. 1-!%7,!= ",( % 1-!6(  %!*.$&*+; 7.'!$(,.*%) !1-(=($#3" # , 
1-!<(*".; /  899.9 ,+1$." % %*+; ,!7*.5-.>=(*%), /!"!-+( *.0% $(*+ , 
1!$&78 7. "-.;!,.**+; , -.9/.; "-8=!,+; !"*!4(*%) % 5-.>=.* /!-1-.,!,+; 
=!5!,!-!, % ,/$30.3" # , '.78 =$# *.0% $(*%#  "-.;!,+; ,7*! !, *. !'#7.-
"($&*!(  !<%.$&*!(  "-.;!,.*%( !" *( 0. "*+;  $80.(, *. 1-!%7,!= ",( % 1-!-
6(  %!*.$&*+; 7.'!$(,.*%) ,  !!",(" ",%%   �(=(-.$&*+9 7./!*!9 !" 24 %3$# 
1998 5. B 125-�� «�' !'#7."($&*!9  !<%.$&*!9  "-.;!,.*%% !" *( 0. "*+; 
 $80.(, *. 1-!%7,!= ",( % 1-!6(  %!*.$&*+; 7.'!$(,.*%)». 

�.79(-+  "-.;!,+; ".-%6!, *. !'#7."($&*!(  !<%.$&*!(  "-.;!,.*%( !" 
*( 0. "*+;  $80.(, *. 1-!%7,!= ",( % 1-!6(  %!*.$&*+; 7.'!$(,.*%) *( %7-
9(*%$% &, *! 1-% -. 0(".; *(!';!=%9! !'! *!,."& !"*( (*%( 1-!(/"%-8(9!5! 
1-!%7,!= ",. / /$.  8 1-!6(  %!*.$&*!5! -% /. 1! ,%=.9 :/!*!9%0( /!) =(#-
"($&*! "% (/!=.9 ��	��), . 7."(9 1-%9(*%"&  !!",(" ",832%)  "-.;!,!) ".-
-%6. 
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II. ��������� � 	
��� 
�	���� �� ������� ����. 

�%>(1-%,(=(**+( *!,.<%%  ,#7.*+   8 ".*!,$(*%(9 �%*:/!*!9-.7,%"%# 
�� /!:66%<%(*".-=(6$#"!-. �1 [3] % 1-%*#"+; -(4(*%(9  !,(". �� �� «�!-
-!= �+/"+,/.-» %79(*(*%#9% (1. 2, 3 =.**!5! -.7=($.) 1!/.7."($(), 80%"+-
,.32%; ! !'(**! "% ,(=(*%# 1-(=1-%*%9."($& /!) =(#"($&*! "% 1-% -. 0("( 
�2 [4]. � $% 1-!(/"%-8(9!( 1-!%7,!= ",! *.;!=%" # , =-85!9 98*%<%1.$&*!9 
!'-.7!,.*%%, "! 1!/.7."($% /!--(/"%-!,/% /!:66%<%(*". �2, 80%"+,.32(5! 
8 $!,%# ,(=(*%# 1-(=1-%*%9."($& /!) =(#"($&*! "%, *(!';!=%9! ,7#"& 1! '.7( 
��� «�!* 8$&".*"�$3  �./!*!=."($& ",!». 

1. � ".*!,%"& *. 2012 5. /!:66%<%(*"-=(6$#"!- �1, *(!';!=%9+) =$# -. -
0(". *.$!5!,!) '.7+ 1! (=%*!98 *.$!58 *. ,9(*(**+) =!;!= ,  !!",(" ",%%   
5$. 26.3 «�% "(9. *.$!5!!'$!>(*%# , ,%=( (=%*!5! *.$!5. *. ,9(*(**+) =!;!= 
=$# !"=($&*+; ,%=!, =(#"($&*! "%» �.$!5!,!5! /!=(/ . �!  %) /!) �(=(-.-
<%%, -.,*+) 1,4942. 

2. �!/.7."($%, 80%"+,.32%( ! !'(**! "% ,(=(*%# 1-(=1-%*%9."($& /!) 
=(#"($&*! "% 1-% !/.7.*%% 8 $85 1! 1-(=! ".,$(*%3 ,! ,-(9(**!( ,$.=(*%( (, 
1!$&7!,.*%() 9( " =$#  "!#*/% .,"!"-.* 1!-"*+;  -(= ",, . "./>( 1! ;-.*(*%3 
.,"!"-.* 1!-"*+;  -(= ", *. 1$."*+;  "!#*/.; (7. % /$30(*%(9 4"-.6*+; .,-
"! "!#*!/): 

– �!/.7."($&, 80%"+,.32%) ;.-./"(- !/.7+,.(9+; 8 $85 (�;!8): 
.) .,"! "!#*/% !"/-+"!5! "%1. — 0,5; 
') .,"! "!#*/% 7./-+"!5! "%1., /-!9( , "-!(**+; , >%$+( % "!-5!,+( 

/!91$(/ +, — 0,6; 
,) .,"! "!#*/%  9(4.**!5! "%1. — 0,55; 
5) .,"! "!#*/%, , "-!(**+( , >%$+( % "!-5!,+( /!91$(/ +, — 0,8. 
3. �!/.7."($&, 80%"+,.32%) ! !'(**! "% ,(=(*%# 1-(=1-%*%9."($& /!) 

=(#"($&*! "% 1-% !/.7.*%% .,"!"-.* 1!-"*+; 8 $85 1! 1(-(,!7/( 1.  .>%-!, % 
5-87!,, ! 82( ",$#(9+; !-5.*%7.<%#9% % %*=%,%=8.$&*+9% 1-(=1-%*%9."(-
$#9%, %9(32%9% *. 1-.,(  !' ",(**! "% %$% %*!9 1-.,( (1!$&7!,.*%#, ,$.=(-
*%# % (%$%) -. 1!-#>(*%#) *( '!$(( 20 "-.* 1!-"*+;  -(= ",, 1-(=*.7*.0(**+; 
=$# !/.7.*%# "./%; 8 $85: 

– �!/.7."($&, 80%"+,.32%) "%1 "-.* 1!-"*!5!  -(= ",. (�"" ): 
.) "-.* 1!-"*!( !' $8>%,.*%( $(5/!,+9% .,"!9!'%$#9% — "./ % — 0,85; 
') "-.* 1!-"*!( !' $8>%,.*%( 9.-4-8"*+9% "./ % % /!99(-0( /%9% .,-

"!'8 .9% — 0,25; 
,) "-.* 1!-"*!( !' $8>%,.*%( 5-87!,+9% .,"!9!'%$#9%: 
1) .,"!9!'%$% 5-87!1!=?(9*! "&3 =! 4,5 " ("%1. �
�, «�.7($&», �
�-53 

% =-.) — 0,85; 
2) .,"!9!'%$% 5-87!1!=?(9*! "&3  ,+4( 4,5 =! 8 " ("%1. ���, «�-.$» 

% =-.) — 0,9; 
3) .,"!9!'%$% 5-87!1!=?(9*! "&3  ,+4( 8 " ("%1. �.9
�, �
� % =-.) — 1,0. 
 

III. ��������� � 	
��� �����
 �����
	
����� ��������� �������� 

�������� ������. 
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	  ,#7%   0. "+9% !4%'/.9% , 1-!(/"*+; -. 0(".; ,.>*! 1!=0(-/*8"&, 
0"! =$# 6!-9%-!,.*%#  1(<%6%/.<%% ,*(=-#(9!5! 1! 1-!(/"8 "(;*!$!5%0( /!-
5! !'!-8=!,.*%# *(!';!=%9! ,/$30."& , %*,( "%<%!**+( 7."-."+  "!%9! "& 
.' !$3"*! , (; 9."(-%.$&*+; % *(9."(-%.$&*+; !'?(/"!,. �=*./! 1-% -. 0("( 
,  ! ".,( "(/82%; 7."-." 1! 1-!(/"8  899+ .9!-"%7.<%%  $(=8(" 80%"+,."&, 
0"! ,  ! ".,( .9!-"%7%-8(9+; !'?(/"!, 80%"+,.3" # "!$&/! "( !'?(/"+ ! *!,-
*+;  -(= ",, 1(-,!*.0.$&*.#  "!%9! "& /!"!-+; 1-(,+4.(" $%9%", 8 ".*.,$%-
,.(9+) �%*6%*!9 �!  %%. 

�'2(-!  %) /%) /$.  %6%/."!- ! *!,*+; 6!*=!,  !=(->%" "-./"!,/8, 
0"! ,  !!",(" ",%%   "-('!,.*%#9% '8;5.$"(- /!5! 80(". % !"0("*! "% , �! -
 %) /!) �(=(-.<%% / ! *!,*+9 6!*=.9 *( !"*! #" #: 

.) 1-(=9("+,  $8>.2%( 9(*(( !=*!5! 5!=., *(7.,% %9! !" %;  "!%9! "%; 
') 1-(=9("+  "!%9! "&3 *%>( $%9%"., 8 ".*.,$%,.(9!5! �%*6%*!9 �! -

 %%, *(7.,% %9! !"  -!/. %;  $8>'+, 7. % /$30(*%(9  ($& /!;!7#) ",(**+; 
9.4%* % !-8=%),  "-!%"($&*!5! 9(;.*%7%-!,.**!5! %* "-89(*"., !-8>%#, . 
"./>( -.'!0(5! % 1-!=8/"%,*!5!  /!"., /!"!-+( !"*! #" # / ! *!,*+9 6!*=.9, 
*(7.,% %9! !" %;  "!%9! "% [5]. 

�%9%"  "!%9! "% !'?(/"!, ! *!,*+; 6!*=!,, ,,!=%9+; , *. "!#2(( ,-(-
9#,  ! ".,$#(" *( 9(*(( 40 "+ . -8'. [6]. 

 
IV. "������	 ������	 �����	 �	�����	�����	 �� ������� ���-

��������� ����������	 	�����	#	������ �������. 
�".,/. =% /!*"%-!,.*%# — :"! !=%* %7  $!>*+; %* "-89(*"!, !<(*/% 

!/81.(9! "% %*,( "%<%!**!5! 1-!(/"., 80%"+,.32%) 1-(= "!#2%( %79(*(*%# 
9./-!:/!*!9%0( /!)  -(=+, 1-(= "!#2%; -% /!, % 1!7,!$#32%) 1-!%7,( "% 
.=(/,."*+( -. 0("+ 1!  -!/.9 /!99(-0( /!) !/81.(9! "% -.7-.'."+,.(9!5! 
1-!(/".. 

�.79(-  ".,/% =% /!*"%-!,.*%# =$# -.7$%0*+; 1-!(/"!, =!$>(* -.  0%-
"+,."& # 1! -(.$&*+9 =.**+9. �1-! "%, *(/!"!-+( =!182(*%# (<(*8 /.1%".-
$., *!-98 1-%'+$%, -% /%), , -. 0(".;, ,+1!$*#(9+; , 2012 5. =$# =%1$!9*!5! 
1-!(/"%-!,.*%#, 9!>*! 1-%*#"&  ".,/8 =% /!*"%-!,.*%# r = 0,16 (16 %). 

 
:���)���	�. �!;-.*%, ,  !!",(" ",%%   ,+4(*.7,.**+9 80('*!-

9("!=%0( /%9 1! !'%(9, .$5!-%"9 -. 0(". :/!*!9%0( /!5! -.7=($. 1! =%1$!9-
*!98 1-!(/"%-!,.*%3 .,"!"-.* 1!-"*!) ("(;*%0( /!)) *.1-.,$(**! "%, *(!'-
;!=%9! 80( "& *!,.<%%, /!"!-+( !;,."+,.3" %79(*(*%( 1!-#=/. -. 0("!, % 
-.79(-!,  "-.;!,+; ,7*! !,, /!--(/"%-832%; /!:66%<%(*"!, 1! ��	�, $%-
9%". 1(-,!*.0.$&*!)  "!%9! "% !'?(/"!, ! *!,*+;  -(= ",, . "./>(  ".,/% 
=% /!*"%-!,.*%#. 

 
�	��	����
	����	� ��	��� 

1.  �  "-.;!,+; ,7*! .; , �(* %!**+) 6!*= �!  %) /!) �(=(-.<%%, �!*=  !<%.$&*!-
5!  "-.;!,.*%# �!  %) /!) �(=(-.<%%, �(=(-.$&*+) 6!*= !'#7."($&*!5! 9(=%<%* /!5! 
 "-.;!,.*%# [�$(/"-!**+) -( 8- ] : 6(=(-.$&*+) 7./!* : [!" 24.07.2009 B 212-�� : -(=. !" 
03.12.2011] //��� �!* 8$&".*"�$3 : �./!*!=."($& ",!. 
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2. �' 8",(->=(*%% �$.  %6%/.<%% ,%=!, :/!*!9%0( /!) =(#"($&*! "% 1! /$.  .9 
1-!6(  %!*.$&*!5! -% /. [�$(/"-!**+) -( 8- ] : 1-%/.7 �%*7=-., !<-.7,%"%# �� : 
[!" 18.12.2006 B 857] //��� �!* 8$&".*"�$3 : �./!*!=."($& ",!. 

3. �' 8 ".*!,$(*%% /!:66%<%(*".-=(6$#"!-. �1 *. 2012 5!= [�$(/"-!**+) -( 8- ] : 
1-%/.7 �%*:/!*!9-.7,%"%# �� : [!" 01.11.2011 B 612] //��� «�!* 8$&".*"�$3 : �./!*!=.-
"($& ",!». 

4. � ,,(=(*%% , =() ",%(  % "(9+ *.$!5!!'$!>(*%# , ,%=( (=%*!5! *.$!5. *. ,9(*(*-
*+) =!;!= =$# !"=($&*+; ,%=!, =(#"($&*! "% *. "(--%"!-%% 98*%<%1.$&*!5! !'-.7!,.*%# 
5!-!= /!5! !/-85. «�+/"+,/.-» [�$(/"-!**+) -( 8- ] : -(4(*%( �!,(". �� �� «�+/"+,-
/.-» : [!" 23.11.2006 B 31/11-516 : -(=. !" 08.07.2011] // ��� «�!* 8$&".*"�$3 : �./!*!=.-
"($& ",!». 

5. �'2(-!  %) /%) /$.  %6%/."!- ! *!,*+; 6!*=!, �� 013-94 [�$(/"-!**+) -(-
 8- ] : 8",. 1! ".*!,$(*%(9 �!  ".*=.-". �� !" 26 =(/.'-# 1994 5. B 359 // ��� �!* 8$&-
".*"�$3 : �./!*!=."($& ",!. 

6. �' 8",(->=(*%% �!$!>(*%# 1! '8;5.$"(- /!98 80("8 «�0(" ! *!,*+;  -(= ",» 
��� 6/01 [�$(/"-!**+) -( 8- ] : 1-%/.7 �%*6%*. �� : [!" 30.03.2001 B 26* (-(=. !" 
24.12.2010)] //��� �!* 8$&".*"�$3 : �./!*!=."($& ",!. 
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= � 656.078  
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��	� 	��	���� 
�
��'���
��, �+������ �����
������� 
'-

����� ���'���	�����+( ��,�		�� � �
 �	���� )��( ��������,�� ���
����� ���'������ 

����(����+� ���������� ���
����+( ���������� 	 ,���* ������'
,�� ��,�		
 � ��-

�+"���� ���������	��	����	��. 

 
0. ,. /�������, 

=!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��	��6����	�	
��� ���4���	�� �����
�����	  

	 ���
��� 
	��1�������4� ��
������
2 
 

�'-.7!,.*%( %5-.(" ,.>*83 -!$& , >%7*% 0($!,(0( /!5! !'2( ",., 1!-
 /!$&/8 -.7,%"%( 5! 8=.- ",. *(-.7-+,*!  ,#7.*!   8-!,*(9 % /.0( ",!9 1-(-
=! ".,$#(9+; !'-.7!,."($&*+; 8 $85. �",(->=(*%(, 0"! «/.=-+ -(4.3" , (», 
/./ '+ .-;.%0*! !*! *( 7,80.$!, ! ".(" # ./"8.$&*+9. �'-.7!,.*%( , �!  %)-
 /!) �(=(-.<%% 1-(= ".,$#("  !'!)  % "(98, /!"!-.# *( 9!>("  82( ",!,."& 
'(7 ,7.%9!=() ",%#   =-85%9%  6(-.9% =(#"($&*! "% % 5! 8=.- ",!9, , $%<( 
5! 8=.- ",(**+; %* "%"8"!,. 	  !,-(9(**+; 8 $!,%#; (=%* ",(**! ,!79!>-
*+9 18"(9 =! "%>(*%# 8 "!)0%,! ,+ !/%; "(91!, :/!*!9%0( /!5! -! ". #,$#-
(" # -.7,%"%( , �!  %% ,+ !/!"(;*!$!5%0*+; !"-. $(). 
 =$# :"!5! *(!';!=%-
9. 1!=5!"!,/.  !!",(" ",832%; ,+ !/!/,.$%6%<%-!,.**+; /.=-!,  1(<%.$%-
 "!, % 80(*+;. � ;!=# %7 :"!5! !'-.7!,."($&*+(  "-8/"8-+, ! 82( ",$#32%( 
1!=5!"!,/8 "./%; /.=-!,, =!$>*+ 1!$80."& !" 5! 8=.- ",.  !!",(" ",83283 
1!==(->/8. 

�$(=8("  !5$. %"& #   -. 1-! "-.*(**+9 9*(*%(9, 0"! , �!  %% *. ($(*%( 
%9((" =! "."!0*! ,+ !/%) 8-!,(*& !'-.7!,.*%#. �!$(( 23 % 7.*#"!5! *. ($(-
*%# %9((" ,+ 4((, (2( 39 % —  -(=*(( 1-!6(  %!*.$&*!( !'-.7!,.*%( (, "!9 
0% $( 3 % — *(1!$*!( ,+ 4(( !'-.7!,.*%(), ". (. '!$(( 60 % -.'!".32%; #,-
$#3" # 1! !'-.7!,.*%3  1(<%.$% ".9%. �($&7# !"-%<."& ",!-0( /%) 1!"(*<%.$ 
% "(;, /"! !/!*0%$ 1-!6(  %!*.$&*!( 80%$%2(, ". (. %9((" *.0.$&*!( 1-!6( -
 %!*.$&*!( !'-.7!,.*%( % #,$#(" # /,.$%6%<%-!,.**+9 -.'!0%9 — %; '!$(( 
15 %. 	 "! >( ,-(9# '!$(( 4 9$*  1(<%.$% "!, -.'!".3" , /.0( ",( 1-! "+; -.-
'!0%;, *( 1!  1(<%.$&*! "%. 	  ,#7%   :"%9 9*!5%( 80(*+( % 1-./"%/% =($.3" 
,+,!= ! -. "!0%"($&*+; 7."-.".; 5! 8=.- ",. *. ,+ 4(( !'-.7!,.*%(. �"% 
!<(*/% 8'(=%"($&*+, % *.=!  82( ",(**! 1(-( 9!"-("&  "-8/"8-8 1-!6(  %!-
*.$&*!5! !'-.7!,.*%#, !1"%9%7%-!,."&  !!"*!4(*%( 0% $(**! "% !'80.32%;-
 # ,  % "(9( «,87 — "(;*%/89 — ���» [1]. 

	.>*+9 7,(*!9 %**!,.<%!**!5! 1!"(*<%.$. 1-(=1-%#"%) 9!58"  "."& 
9%$$%!*+  1(<%.$% "!,, #,$#32%( # -.'!0%9%. �; 9!>*! <($(*.1-.,$(**! 
1-%,$(/."& / ,+1!$*(*%3 ",!-0( /%; 7.=.*%), 1$.*%-!,."& %;  $8>('*83 

                                           
2 © �-(9((,. �. �., 2012 
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/.-&(-8, 8,$(0& ,!79!>*! "#9%  $8>('*!5! 1-!=,%>(*%# % %79(*(*%# 1-!6( -
 %!*.$&*!5!  "."8 .. � "!98 >( *. 1-(=1-%#"%#;, -.7,%,.32%; # 1! %**!,.<%-
!**!98 18"%, =!$#  1(<%.$% "!, *(%7'(>*! ,!7-. ".(", . =!$# -.'!0%;  !/-.-
2.(" #. �0(,%=*!, ,  "-."(5%% %**!,.<%!**!5! -.7,%"%# 1-(=1-%#"%# =!$>(* 
'+"& ! !'+) -.7=($,  !=(->.2%) 9(-+ 1! 1-!6(  %!*.$&*!-
/,.$%6%/.<%!**!98 1-!=,%>(*%3 -.'!0%;   ,+ 4%9 !'-.7!,.*%(9. 	  ,#7%   
:"%9 *(!';!=%9! 1!=0(-/*8"& %=(3 ! 7*.0%"($&*!9 1!,+4(*%% -!$% ,87!, , 
1(-(1!=5!"!,/(  1(<%.$% "!,. 

�. ! *!,( '!$&4!5! !1+". -.'!"+ , .,"!"-.* 1!-"*!) !"-. $% *. 8-!,*( 
,+ 4(5! 9(*(=>9(*". :/!*!9%0( /!5! *.1-.,$(*%#, . "./>( 1(=.5!5%0( /!5! 
 ".>., 1!7,!$3  =($."& *(/!"!-+( :/ 1(-"*+( !<(*/% !  ,#7% :66(/"%,*! "% 
.,"!9!'%$&*+; 1(-(,!7!/ % /.0( ",. 1!=5!"!,/%  1(<%.$% "!, =$# !"-. $%. 
�!$.5.3, 0"! ,87!, /!( !'80(*%(  1(<%.$% "!, =$# .,"!"-.* 1!-"*!) !"-. $% 
 $(=8(" -.  9."-%,."& *( "!$&/! /./ %*>(*(-*83, "(;*%0( /83 1!=5!"!,/8, *! 
%   80("!9 9(*(=>(- /!) 1!7%<%%, /!5=.  1(<%.$% "  1! !'(* .*.$%7%-!,."&, 
,+#,$#"& *(>($."($&*!( -.7,%"%( 1-!%7,!= ",(**+; 1-!<(  !, % *. ! *!,( 
:"%; /!91("(*<%) !1(-."%,*! 1-!%7,!=%"& *(!';!=%9+( /!--(/"%-!,/% *(5.-
"%,*+; !"/$!*(*%)   <($&3 !1"%9%7.<%% 1-!<(  . % 1!,+4(*%# /!*/8-(*"!-
 1! !'*! "% 1-(=1-%#"%#. 

�!=5!"!,/. /.=-!, =$# 1! "%*=8 "-%.$&*!5! !'2( ",.  ".*!,%" # , ( '!-
$(( ./"8.$&*+9 ,!1-! !9 ,  !,-(9(**!9 !'2( ",(, /!"!-!( , 1! $(=*%( =( #-
"%$("%# 1-("(-1($!  82( ",(**+( %79(*(*%#. �! "!#**! 1!,+4.(" # "(;*!$!-
5%0( /.#  $!>*! "& !'!-8=!,.*%# 1-!9+4$(**! "%,  !,(-4(* ",83" # "(;*!-
$!5%% ,! , (; !"-. $#; 1-!%7,!= ",., ,*(=-#3" # %**!,.<%!**+( 1-!(/"+, 
81-.,$#"& /!"!-+9% 9!58" "!$&/! ,+ !/!/,.$%6%<%-!,.**+(  1(<%.$% "+. 
�-!9( "!5!, , ( -.'!0%( "(;*!$!5%0( /%( 1-!<(  + /!91&3"(-%7%-83" # % 
%9(3" %*6!-9.<%!**83 1!==(->/8 =! "."!0*! ,+ !/!5! 8-!,*#. 

	 ;!=( 5$!'.$%7.<%% 1-!% ;!=%" 9(>=8*.-!=*.# %*"(5-.<%# :/!*!9%/ 
-.7$%0*+;  "-.*: /!91$(/"832%( 1-!%7,!=#" # , !=*!)  "-.*(-80. "*%<( 1-!-
%7,!= ",(**!5! 1-!<(  .,  '!-/. — , =-85!), 1!"-('$(*%( (% 1!$&7!,.*%() — , 
"-("&(). �-!9( "!5!, -.7,%,.(" # 9.$+) '%7*( , /!"!-+) "-('8(" -.'!0%(  1(-
<%.$&*! "%   =! "."!0*! ,+ !/%9 8-!,*(9 7*.*%),  1(<%.$%7.<%%, ". (. 1-!-
6(  %!*.$!,, *! *(   ,+ 4%9 !'-.7!,.*%(9. 	  6(-(  (-,% . 1!,+4.(" #  1-!  
/.=-!,   1-!6(  %!*.$&*!) 1-%5!=*! "&3. 

�=*./! %9(32%) # , �!  %% =! "."!0*! ,+ !/%) !'-.7!,."($&*+) <(*7 
*( 5.-.*"%-8(" 8 1(; =$# '%7*( .. �!,-(9(**+) :".1 :/!*!9%0( /!5! -.7,%"%# 
=$# .,"!"-.* 1!-"*+; 1-(=1-%#"%) (
��) *( ! ".,$#(" =-85%; 4.* !,, 0"!'+ 
, 8 $!,%#; %*6$#<%!**!5! 1-!<(  . '+"& /!*/8-(*"! 1! !'*+9 % 8 1(4*! 
-.7,%,."& #, /-!9( /./ 89(*%# -(.$%7!,+,."&  "-."(5%3 1-% $3'+; -( 8- .;. 
�$# :"!5! "-('83" # *( 1-! "! "(;*%0( /% 5-.9!"*+(  1(<%.$% "+, . ",!-0(-
 /%( $%0*! "%, !'$.=.32%( :/!*!9%0( /%9 7*.*%#9%, /-(."%,*! "&3. �9(**! 
"./%;  1(<%.$% "!, 1+".(" # «,+-. "%"&» *.4 %* "%"8", ,/$30.# , 1!=5!"!,/8 
9("!=+ % %* "-89(*".-%) =$# ,+#,$(*%# *(5."%,*+; !"/$!*(*%) 1-!%7,!= "-
,(**!) =(#"($&*! "% .,"!"-.* 1!-"*+; 1-(=1-%#"%) % 1-./"%0( /%( 1!=;!=+ 
/!--(/"%-!,/% *(>($."($&*+; !"/$!*(*%) , 81-.,$(*%% 1-!%7,!= ",!9.  
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�=*%9 %7 1-%9(-!, #,$#(" # ,!79!>*! "& % 1!$&7!,.*%# , 1-!<(  ( !'8-
0(*%# /()  — "(;*!$!5%%: .*.$%7  %"8.<%% 9("!=!9 %*<%=(*"!, *. ! *!,( $!-
5%0( /!) '$!/- ;(9+, 1!7,!$#32() ! ,!%"& =! "%>(*%( :66(/"%,*!5! 1-!<( -
 . =(#"($&*! "% .,"!"-.* 1!-"*!5! 1-(=1-%#"%# ( 9. -% 8*!/). � *!,*!( *.-
7*.0(*%( =.**!5! 9("!=. — :"! -.7,%"%( %$%  !,(-4(* ",!,.*%( 89(*%) !'8-
0.32%; #,   !=*!)  "!-!*+, 1-%*%9."& -(4(*%# , 8 $!,%#; *(=! "."!0*! "% 
%*6!-9.<%%,   =-85!) -.<%!*.$&*!  !'%-."& % % 1!$&7!,."& %*6!-9.<%3, *(-
!';!=%983 =$# 1-%*#"%# -(4(*%#. 

 

 

*.$%7  %"8.<%% 9("!=!9 %*<%=(*"!, *. ! *!,( $!5%0( /!) '$!/- ;(9+  

=$# 1!,+4(*%# :66(/"%,*! "% 
�� 
 

	.>*!, 0"! 1-% !'80(*%%   1-%9(*(*%(9 1-(=$.5.(9!) '$!/- ;(9+ ,+#,-
$#3" # -(7(-,+ 1!,+4(*%# :66(/"%,*! "% .,"!"-.* 1!-"*!5! 1-(=1-%#"%#, . 
7*.0%", *.9(0.3" # 18"% !1"%9%7.<%% 1-!<(  !,.  

� !'(**! "&3 1-%9(*(*%# 1-%,!=%9!5! .*.$%7. #,$#(" # (5! =,!) ",(*-
*+) ;.-./"(- , 1-!<(  ( 81-.,$(*%# !-5.*%7.<%(). � !=*!)  "!-!*+,  ".=%% 
.*.$%7. 0(-(=83" #   ! ".$&*+9% , 1-!<(  ( 81-.,$(*%#, 1!:"!98 :$(9(*"+ 
.*.$%7. 9!>*! ,/$30%"& , /.>=83 %7 !1% .**+;  ".=%). � =-85!)  "!-!*+, 
!'( 1(0%,.(" # !1"%9.$&*+) ;!= 1-!<(  . 81-.,$(*%# *. /.>=!)  ".=%% % 1!-
:"!98  ".=%3 .*.$%7. 1! !"*!4(*%3 / ! ".$&*+9 9!>*! -.  9."-%,."& /./ 
81!-#=!0%,.32(( 7,(*!. 
*.$%7 !'( 1(0%,.(" %*6!-9.<%!**83 1-!7-.0*! "& 
!'?(/". 81-.,$(*%# =$# ,!79!>*! "% 1-%*#"%# :66(/"%,*+; -(4(*%). �./%9 
!'-.7!9, .*.$%7 /./ ! !'.# 81-.,$(*0( /.# 68*/<%#,   !=*!)  "!-!*+, !'( 1(-
0%,.(" ,!79!>*! "& 1-%*#"%# :66(/"%,*+; 81-.,$(*0( /%; -(4(*%), .   =-8-
5!)  "!-!*+, ,! ,7.%9!=() ",%%   1-!<(  .9% !-5.*%7.<%% % -(58$%-!,.*%# 
!'( 1(0%,.(" % 1!$*(*%( 1-%*#"+; -(4(*%). �$(=8(" !"9("%"&, 0"! :"%  "!-!-
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*+ .*.$%7. *.;!=#" # , *(-.7-+,*!9 (=%* ",( % =%*.9%0( /!9 ,7.%9!=() ",%% 
, <%/$.; 81-.,$(*0( /%; 1-!<(  !, .,"!"-.* 1!-"*!5! 1-(=1-%#"%#.  

�-%9(*(*%( 9(*(=>(- /!5! 1!=;!=. =$# 1-%*#"%# :66(/"%,*+; -(4(*%) 
, =(#"($&*! "% .,"!"-.* 1!-"*+; 1-(=1-%#"%)  "%98$%-8(" !'-.7!,."($&*+) 
1-!<(  : ,!-1(-,+;, , ,%=( 1!,+4(*%# ,*%9.*%#  "8=(*"!, / 1-./"%0( /%9 7.-
*#"%#9, ,!-,"!-+;, 1-%,!=%" -.'!".32%;  1(<%.$% "!, *. /8- + =!1!$*%-
"($&*!5! 1-!6(  %!*.$&*!5! !'-.7!,.*%#, ,-"-("&%;, 6!-9%-8("  1-!  *. 1(-
-(1!=5!"!,/8 1! !"-. $#9,  !7=.,.# .$&#*  ,87.   1-(=1-%#"%#9% , 6!-9( *.-
80*!-1-!%7,!= ",(**+; !'?(=%*(*%).  

�0(*& ,.>*+9 9!9(*"!9 #,$#(" # %79(*(*%(  "%$# 1!=.0% 9."(-%.$. , 
80('*+; /*%5.;: 0(9 $!5%0*(( % $./!*%0*(( %7$!>(* 9."(-%.$, "(9 $804( % 
1-!=8/"%,*(( !* 9!>(" '+"& 8 ,!(* !'80.32%9 #. �!:"!98, *.0%*.# !" ! -
*!,*+; 6!*=!, (! *!,*!5! /.1%".$.), !'!-!"*+; 6!*=!, (!'!-!"*!5! /.1%".-
$.), "-8=!,+; -( 8- !, ("-8=!,!5! /.1%".$.), 9+ 80%9 '8=82%;  1(<%.$% "!, 
:66(/"%,*! 81-.,$#"& , (9% -( 8- .9%, *.;!=#2%9% # , -. 1!-#>(*%% .,"!-
"-.* 1!-"*!5! 1-(=1-%#"%#. 

�(  (/-(", 0"! , ,87.; , "(0(*%( 9*!5%; =( #"%$("%) ! ".3" # «8 ".-(,-
4%(» =% <%1$%*+, /!"!-+( ,/$30.3" # , ,%=( «=% <%1$%* 1! ,+'!-8  "8=(*-
"!,». 	 "! >( ,-(9# =.$(/! *( , ( !'-.7!,."($&*+(  ".*=.-"+ ,87!,, . % ;!=# 
%7 :"!5! % -.'!0%( 1-!5-.99+ "(;*%0( /!) *.1-.,$(**! "% ,/$30.3" =% <%1-
$%*8 «�!5% "%/.», ;!"# (( %780(*%( ,!!-8>.(" '8=82%;  1(<%.$% "!, %* "-8-
9(*".-%(9 :66(/"%,*!5! 81-.,$(*%# 9."(-%.$&*+9% % 6%*.* !,+9% 1!"!/.-
9%, 1!7,!$#(" !1"%9%7%-!,."& %; =,%>(*%( *( "!$&/! 1! -.  "!#*%3, *! % 1! 
,-(9(*%, 89(*&4."& $!5% "%0( /%( %7=(->/% *. , (9 18"% =,%>(*%# 9."(-%-
.$&*!5! 1!"!/., . 7*.0%",  *%>."&  ('( "!%9! "& "-.* 1!-"*!) 8 $85% % ,$%#"& 
*. <(*8 $3'!) 1-!=8/<%%, "./ /./ "-.* 1!-"*+( -. ;!=+ =! "%5.3" 20—30 % 
, ((  ('( "!%9! "% [2].  

	 7./$30(*%( ;!"($! & 1-%,$(0& ,*%9.*%( /  %*(-5("%0( /!98 :66(/"8, 
"./ /./ ,  6(-8 1!*#"%#  %*(-5%79. ,;!=#" -.7$%0*+(  %"8.<%% % !' "!#"($&-
 ",., , 0. "*! "% *(9."(-%.$&*+( -( 8- +, "./%(, /./ /!91("(*<%%, 7*.*%#, *.-
,+/% [3]. �!:"!98 *(!';!=%9! %780%"& /898$#"%,*+) 1!$!>%"($&*+) :66(/" 
 %*(-5%79. , 1!=5!"!,/(  1(<%.$% "!, , (; 8-!,*(). 

�./%9 !'-.7!9, 9!>*! /!* "."%-!,."&, 0"! %**!,.<%!**!( -.7,%"%( 
"-.* 1!-"*!5! /!91$(/ . *(,!79!>*! '(7 ,+ !/!/,.$%6%<%-!,.**+;  1(<%.-
$% "!,. 	  ,#7%   :"%9  !,-(9(**.#, /.0( ",(**.# 1!=5!"!,/. '8=82%;  1(<%.-
$% "!, %9((" '!$&4!( 7*.0(*%( *( "!$&/! =$# /!*/8-(*"! 1! !'*! "% .,"!-
"-.* 1!-"*!5! 1-(=1-%#"%#, *! % !'2( ",. , <($!9. 
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	1!$*( !0(,%=*!, 0"! *!,+) � ".,, /./ % $3'!) =-85!) =!/89(*",  ".$ 

 $(= ",%(9 /!91-!9%  .. �5! 1!#,$(*%(  ".$! 1(-,+9 4.5!9 /  !7=.*%3 1-.-
,!,!) '.7+ .,"!9!'%$&*!5! % 5!-!= /!5! *.7(9*!5! :$(/"-!"-.* 1!-"., ,.>*!) 
! !'(**! "& =!/89(*".  ".$! "!, 0"! (5! =() ",%( !;,."+,.(" *( "!$&/! .,"!-
9!'%$&*+), *! % 5!-!= /!) *.7(9*+) :$(/"-!"-.* 1!-". �-!9( "!5!,  82( "-
,8(" ,.>*+) 9!9(*": 1-(=9("!9 =.**!5! =!/89(*".  ".$% 5-.>=.* /!-
1-.,!,+( !"*!4(*%#  ,#7.**+( % /$30%"($&*!   !/.7.*%(9 "-.* 1!-"*+; 8 -
$85, ". (. !"*!4(*%# ,+"(/.32%( %7 =!5!,!-!, 7./$30.(9+; 9(>=8 1!"-('%"(-
$#9% "-.* 1!-"*+; 8 $85 % ;!7#) ",832%9%  8'?(/".9%, /!"!-+( :"% 8 $85% 
!/.7+,.3". �" 3=. ,  !!",(" ",%%   /!*<(1<%() "-.* 1!-"*!5! 7./!*!=."($&-
 ",. 1-%*#"!5! �-.,%"($& ",!9 ��, -(58$%-!,.*%( !"*!4(*%) 9(>8 !-5.*.9% 
,$. "% % ;!7#) ",832%9%  8'?(/".9%, ,+1!$*#32%9% 1(-(,!7/% 5-87!,, 1. -
 .>%-!, % '.5.>.  ".$ 1-(=9("!9 *!,+; 1-%*#"+; 7./!*!,. 

�(!';!=%9! !"9("%"&, 0"! *!,+) � "., 1! !'?(98   1-(=+=82%9  !,("-
 /%; ,-(9(* 89(*&4%$ # 1!0"% ,=,!(. �-!9( "!5!, !* $%4%$ # , (; *!-9, /!-
"!-+( , 8 $!,%#; -+*!0*!) :/!*!9%/% 9!5$% '+ % =!$>*+ '+$% -(58$%-!,."&-
 #  !5$.4(*%(9 =!5!,.-%,.32%; #  "!-!* '(7 ,9(4."($& ",. 5! 8=.- ",.. � 
*(  $80.)*! *(/!"!-+( *!-9+ , "81.3" ,  %$8 "!$&/! , "!9  $80.(, ( $% %*!( 
*( 1-(=8 9!"-(*!  !5$.4(*%(9  "!-!*. �"% %79(*(*%# , ! *!,*!9 /! *8$% & 
5-87!,!5! -.7=($., . -.7=($, -(5$.9(*"%-832%) 1.  .>%- /%( 1(-(,!7/%, 7.-
"-!*8" ,  %$&*()4() 9(-(, 1! /!$&/8 !=*!) %7  "!-!* =!5!,!-. 1(-(,!7/% 1. -
 .>%-. #,$#(" # 5-.>=.*%* — 1!"-('%"($&, 7.2%". 1-., % %*"(-( !, /!"!-!5! 
, -+*!0*!) :/!*!9%/% #,$#(" # 68*/<%() 5! 8=.- ",.. 	  82( ",832(9 � ".-
,( !" 8" ",83" "./%( -.7=($+, /./ «
-(*=. "-.* 1!-"*+;  -(= ",» % «�9(-
4.**+( 1(-(,!7/%». 	+7,.*! :"! "(9, 0"! 1!$!>(*%(9 -.7=($. «
-(*=. "-.* -
1!-"*+;  -(= ",»  ".-!5! � ".,. 1!,"!-#$% 1!$!>(*%# 5$.,+ 34 «�-.>=.* /!-
5! /!=(/ . ��», .  !=(->.*%( -.7=($. «�9(4.**+( 1(-(,!7/%» /!1%-!,.$!  !-
!",(" ",832%( 1!$!>(*%# =-85%; "-.* 1!-"*+; 8 ".,!, % /!=(/ !,. 

	9( "(   "(9 %*!)  ".$. % 6!-9. � ".,.. �*. 1-%,(=(*. ,  !!",(" ",%%   
 !,-(9(**+9% "-('!,.*%#9%. 	 (  "."&% *!,!5! =!/89(*". 1!$80%$%  ,!( *.-
7,.*%(. 	 0. "*! "%, , *(9 1!#,%$. &  "."&#, , /!"!-!) !1-(=($#3" # ! *!,*+( 

                                           
3 © �.-"+*!, �. �., 2012 
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"(-9%*+. �! :"!5! ,! 9*!5%; =!/89(*".; % 1!$&7!,.$% & -.7$%0*+( !1-(=($(-
*%# !=*%; % "(; >( 1!*#"%), 0"!  !7=.,.$. !1-(=($(**83 18".*%<8 , "(-9%*!-
$!5%%. �!,.# -(=./<%# � ".,. 1!7,!$%$. 1!$*! "&3 -(4%"& =.**83 1-!'$(98 
,! ,7.%9!!"*!4(*%#;. �($&7# *( !"9("%"&, 0"! � "., (*!,+)) -(58$%-8(" 1!-#-
=!/ 1-%9(*(*%# 18"(,+; $% "!,,  !5$. *! /!"!-!98 *. �(=(-.$&*!9 �-!,*( 
8 ".*.,$%,.3" # *( 6!-9+ 18"(,+; $% "!,, . $%4& 1(-(0(*& !'#7."($&*+; -(-
/,%7%"!, , :"%; =!/89(*".;. �!:"!98 ;!7#) ",832%(  8'?(/"+ ,  ,!() "-.* -
1!-"*!) =(#"($&*! "% 9!58" % 1!$&7!,."& "( 6!-9+ 18"(,+; $% "!,, /!"!-+( 
%9 *.%'!$(( 8=!'*+ , 1!, (=*(,*!) -.'!"(. �$(=8(" !"9("%"&, 0"! 1(-(0(*& 
-(/,%7%"!, 18"(,+; $% "!, 8 ".*.,$%,.(" # 1-%/.7!9 "-.* 1!-"*!5! ,(=!9 ",. 
*. -(5%!*.$&*!9 8-!,*( 80("!9 ! !'(**! "% :/!*!9%0( /!5! -.7,%"%# -(5%!*.. 
�"!" >( =!/89(*" !1-(=($#(" 1!-#=!/ 7.1!$*(*%# 18"(,+; $% "!,, , "!9 0% $( 
% , "(;  $80.#;, /!5=. 1! "!#**.#  "!#*/. "-.* 1!-"*+;  -(= ", % 18*/" 1-!-
,(=(*%# (>(=*(,*+; 1-% -() !,+; % 1! $( -() !,+; 9(=%<%* /%; ! 9!"-!, 
*.;!=#" # , -.7*+; 9( ".;, 18"(,+( $% "/% !6!-9$#3" # %*=%,%=8.$&*+9% 
1-(=1-%*%9."($#9% %$% "-.* 1!-"*!(  -(= ",! =$%"($&*!( ,-(9# ! 82( ",$#-
(" 1(-(,!7/% '(7 $% ". 1! "!#**!) 1-(9%%. 

�!,4( ",!9 , � ".,(  ".$! !1% .*%( !"*!4(*%) 1-% 1(-(,!7/( 5-87!,   
 !1-!,!>=(*%(9 1-(= ".,%"($# 5-87!,$.=($&<., . "./ >( 5-87!, , !"*!4(*%% 
/!"!-+; *( ,(=(" # 80(" =,%>(*%# "!,.-*!-9."(-%.$&*+; <(**! "() 1-%9(*(* 
=!5!,!- 6-.;"!,.*%#. �* ,!7*%/ 1!"!98, 0"! !"*!4(*%#  ,#7.**+(   ! 82( ",-
$(*%(9 :"%; 1(-(,!7!/ *( !",(0.3" "-('!,.*%(9  ".*=.-"*!5! =!5!,!-. 1(-(-
,!7/% 5-87., ". (. 1-% ! 82( ",$(*%% "./!5! -!=. 1(-(,!7!/ ,$.=($(< "-.* -
1!-"*!5!  -(= ",. *( 1-%*%9.(" *.  ('# !",(" ",(**! "& 7.  !;-.**! "& 5-87.. 
	 ( (5! !'#7."($& ",. !5-.*%0%,.3" # ,+1!$*(*%(9 !1-(=($(**!5! /!$%0( ",. 
-() !, 1! !1-(=($(**!98 9.-4-8"8, 0"! /./ -.7 % !"-.>.("  82( ",!,.*%( 8 -
$!,%# =!5!,!-. 6-.;"!,.*%#. 	9( "(   "(9 1-% 1(-(,!7/( 5-87!, *("!,.-*!5! 
;.-./"(-., / 1-%9(-8  *(5. %$% 98 !-. !" 8" ",83" 5-87!!"1-.,%"($& % 5-87!-
1!$80."($&, 0"! "./ >( *(  !!",(" ",8(" "./!,!98 =!5!,!-8 1(-(,!7/% 5-87!,. 

�./$30(*%( =!5!,!-. 6-.;"!,.*%# =!$>*! 1!=",(->=."& # !6!-9$(*%(9 
7./.7.-*.-#=. *. 1-(=! ".,$(*%( "-.* 1!-"*!5!  -(= ",. =$# 1(-(,!7/% 5-87.. 
�"! 81-!2(**.# 6!-9. "-.* 1!-"*!) *./$.=*!) , /!"!-!) !" 8" ",8(" 5-87!-
,!) -.7=($, 5=(, /./ %7,( "*!, 1-! ".,$#3" # !"9("/% ! 1(-(=.0( 5-87.. �" 3=. 
1!=!'%( 1(-(,!7/% , *. "!#2(( ,-(9# =!$>*+ !6!-9$#"& # *( !'+0*!) "!,.--
*!-"-.* 1!-"*!) *./$.=*!), . ".$!*!9 !"1-.,%"($#,  !,9(2(**+9   18"(,+9 
$% "!9, "./ /./ 80(" (2( *% /"! *( !"9(*#$. 

�!$!>%"($&*!)  "!-!*!) � ".,. #,$#(" # 1!-#=!/ 7./$30(*%# =!5!,!-. 
1(-(,!7/% 5-87.. 	(=& ,  !!",(" ",%%   �-.>=.* /%9 /!=(/ !9 �� 7./$30(*%( 
=.**!5! =!/89(*". =!$>*! 1!=",(->=."& # !6!-9$(*%(9 "!,.-*!-
"-.* 1!-"*!) *./$.=*!). �7 *(5! *(-(=/! =($.(" # ,+,!=, 0"! =!5!,!- 1(-(-
,!7/% 5-87. 7./$30.(" #   9!9(*". !6!-9$(*%# ���. �=*./! 1! $(=*## 9!>(" 
 0%"."& # !6!-9$(**!) "!$&/! 1! $( "!5!, /./ *. *() 1!#,#" # 1!=1% % $%< 
81!$*!9!0(**+; 5-87!!"1-.,%"($(9 % 1(-(,!70%/!9, *! :"% 1!=1% % 9!58" 
1!#,%"& # "!$&/! 1-% 8 $!,%%, ( $% 5-87 8>( *.;!=%"& # , "-.* 1!-"*!9  -(=-
 ",(. 	!" 7=( & 7.0. "83 % ,!7*%/.3" /.78 *.#  %"8.<%#: ( $% 1(-(,!70%/ *( 
1-(=! ".,$#$ 9.4%*8 1!= 1!5-87/8, "! 5-87!!"1-.,%"($& *(  9!>(" 1-(=?#,%"& 
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(98 1-("(*7%3, 1! /!$&/8 =!5!,!- 1(-(,!7/% 5-87. *( 7./$30(*.�./%( >( ,!-
1-! + ,!7*%/.3" % 8 1(-(,!70%/. ,  $80.( /!5=. 5-87!!"1-.,%"($& !"/.7+,.("-
 # 1-(=! ".,$#"& 5-87, =$# -(4(*%# :"!) 1-!'$(9+ , � "., ,/$30(*. *!-9., 
 !5$. *! /!"!-!) =!5!,!- 1(-(,!7/% 5-87. 9!>(" 7./$30."& # 1! -(= ",!9 
1-%*#"%# 1(-(,!70%/!9 / % 1!$*(*%3 7./.7., . 1-% *.$%0%% =!5!,!-. !' !-5.-
*%7.<%% 1(-(,!7!/ 5-87!, — 7.#,/% 5-87!!"1-.,%"($#. 

 �!-#=!/ 1!=",(->=(*%# 1-%*#"%# / % 1!$*(*%3 7./.7., 7.#,/% !1-(=($(* 
�-.,%$.9% 1(-(,!7/% 5-87!,. �-!9( "!5! , *!,!) -(=./<%% � ".,. 1!#,%$. & 
*!-9.,  !5$. *! /!"!-!) (( $% %*!( *( !5!,!-(*! =!5!,!-!9 1(-(,!7/% 5-87.) 
!'#7."($&*! "& 1!  ! ".,$(*%3 "!,.-*!-"-.* 1!-"*!) *./$.=*!) ,!7$.5.(" # 
*. 5-87!!"1-.,%"($# 1! 9*!5!0% $(**+9 1-(=$!>(*%#9 1(-(,!70%/!,.  

	 � ".,( %*.#, 0(9 1-(>=(, /$.  %6%/.<%# 1.  .>%- /%; 1(-(,!7!/ , 7.-
,% %9! "% !" ,%=. % 6!-9+ 7./$30.(9+; =!5!,!-!,. �! :"%9 ,.>*()4%9 1-%-
7*./.9 ,+=($(*+ "-% ,%=. "-.* 1!-"*!) =(#"($&*! "%: 

� -(58$#-*+( 1(-(,!7/% 1.  .>%-!, % '.5.>.; 
� 1(-(,!7/% 1.  .>%-!, % '.5.>. 1! 7./.7.9; 
� 1(-(,!7/% 1.  .>%-!, % '.5.>. $(5/!,+9% "./ %. 
�1-(=($(*!, 0"! -(58$#-*+( 1(-(,!7/% 1.  .>%-!, % '.5.>. ! 82( ",$#-

3" # *. ! *!,.*%% 18'$%0*!5! =!5!,!-. 1(-(,!7/% 1.  .>%-!,. �./%9 !'-.7!9 
-(.$%7!,.*! 1!$!>(*%(  ". 789 �-.>=.* /!5! /!=(/ . ��,  !5$. *! /!"!-!) 
1(-(,!7/. ,+1!$*#(" # /!99(-0( /!) !-5.*%7.<%(), 1-%7*.(" # 1(-(,!7/!) 
"-.* 1!-"!9 !'2(5! 1!$&7!,.*%#, ( $% %7 7./!*. % %*+; 1-.,!,+; ./"!, ,+"(-
/.(", 0"! :". !-5.*%7.<%# !'#7.*. ! 82( ",$#"& 1(-(,!7/8 5-87!,, 1.  .>%-!, % 
'.5.>. 1! !'-.2(*%3 $3'!5! 5-.>=.*%*. %$% 3-%=%0( /!5! $%<.. �! /!$&/8 
!'#7.**! "& !/.7.*%# 8 $85 1! !'-.2(*%3 $3'!5! $%<. #,$#(" #  82( ",(*-
*+9 8 $!,%(9 18'$%0*!5! =!5!,!-., "! ,,(=(*%( , � ".,  !!",(" ",832%) 
*!-9.9 *.7*.0.(" !"0% $(*%# -(58$#-*+; 1(-(,!7!/ 1.  .>%-!, % '.5.>. / 1(-
-(,!7/.9 "-.* 1!-"!9 !'2(5! 1!$&7!,.*%#.  

� "., 8 ".*.,$%,.(", 0"! , ( -(58$#-*+( 1(-(,!7/% 1.  .>%-!, % '.5.>. 
=!$>*+ ! 82( ",$#"& # 1! -. 1% .*%3. �"! /. .(" # % 1(-(,!7!/ ! 82( ",-
$#(9+;   ! ".*!,/!) "-.* 1!-"*+;  -(= ", , $3'!9 -.7-(4(**!9 =$# :"%; <(-
$() 18*/"( 9.-4-8"., ". (. "(; /!"!-+( ,+1!$*#3" # 9.-4-8"*+9% .,"!'8 .-
9%. �-.,=. , :"!9  $80.( -. 1% .*%( 8 ".*.,$%,.(" # "!$&/! =$#  $(=!,.*%# %7 
*.0.$&*!5! % /!*(0*!5! ! ".*!,!0*!5! 18*/".  !!",(" ",832(5! 9.-4-8".. 

�$# !1% .*%# !"*!4(*%)  ,#7.**+;   1(-(,!7/!) 1.  .>%-!, % '.5.>. 1! 
7./.7.9, . "./ >( $(5/!,+9% "./ % % 1!$&783" # =!5!,!- 6-.;"!,.*%#, . *( =!-
5!,!- 1(-(,!7/% 1.  .>%-., /./ 9!>*! '+$! 1-(=1!$!>%"&, ,+7,.*! :"! "(9 
0"!  !5$. *!  ". 786 �-.>=.* /!5! /!=(/ . �� =!5!,!- 1(-(,!7/% 1.  .>%-. 
*! %" %*=%,%=8.$&*+) ;.-./"(-, ". (. 7./$30.(" #   /.>=+9, /"! ,! 1!$&7!,.$-
 #  !!",(" ",832%9 ��. 	  !!",(" ",%%   :"%9 /.>=+) 1.  .>%- !1$.0%,.(" 
"!$&/!  ,!) 1-!(7=. �!:"!98 !'2.#  "!%9! "& 1!$&7!,.*%# �� 7.,% %" !" /!-
$%0( ",. 1.  .>%-!,. �-% :"!9 /.>=!98 1.  .>%-8 ,+=.(" # '%$(", 1!=",(--
>=.32%) 7./$30(*%#   *%9 =!5!,!-. 1(-(,!7/% 1.  .>%-., . =$# 1(-(,!7/% '.-
5.>. 1.  .>%-. !6!-9$#(" # '.5.>*.# /,%".*<%#. 

	9( "(   "(9 =!5!,!-, 7./$30.(9+) 1-% 1(-(,!7/.; 1.  .>%-!, % '.5.>. 
1! 7./.7.9, . "./>( $(5/!,+9% "./ !9!"!-.9%, — :"! =!/89(*", 7./$30.(9+) , 
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%*"(-( .; "-("&%; $%< — 1.  .>%-!,. �"!%9! "& 1!$&7!,.*%# 7./.7*+9 .,"!-
'8 !9 %$% $(5/!,+9 "./ !9!"!-!9 *( 7.,% %" !" /!$%0( ",. 1.  .>%-!,, ( $% 
"!$&/! /.>=+) %7 *%; *( #,$#(" # !=*!,-(9(**! % 7./.70%/!9. �-% :"!9   1. -
 .>%-!9 *( 7./$30.(" # =!5!,!- 1(-(,!7/%, . 7*.0%", % *( ,+=.3" # '%$("+. 
�./!5! -!=. !"*!4(*%# ;.-./"(-%783" # %9(**! =$# =!5!,!-. 6-.;"!,.*%#. 
�.7$%0%# 9(>=8 =!5!,!-.9% 6-.;"!,.*%#, 7./$30.(9+( 1-% 1(-(,!7/.; 1.  .-
>%-!, % '.5.>. 1! 7./.7.9 % $(5/!,+9% "./ !9!"!-.9%, /./ !1-(=($(*! � ".-
,!9,  ! "!#" "!$&/! , %; 6!-9(. 	 1(-,!9  $80.( :"!" =!5!,!- 7./$30.(" # , 
1% &9(**!) 6!-9(, ,! ,"!-!9 — , 8 "*!). 

� (2( !=*! !"$%0%( *!,!5! � ".,. — -(5$.9(*".<%# 8 $!,%) ! 82( ",$(-
*%( 1(-(,!7!/ 1.  .>%-!, % '.5.>. 1! 7./.7.9. �"!  =($.*!, 0"!'+ 7."-8=*%"& 
,!79!>*! "& ,+1!$*(*%# -(58$#-*+; 1(-(,!7!/ 1.  .>%-!, % '.5.>. 1!= ,%-
=!9 7./.7*+;. �"! #,$(*%( 1!$80%$! =! "."!0*! 4%-!/!( 1-%9(*(*%(, ! !'(*-
*! 1-% ! 82( ",$(*%% 9(>5!-!= /%; 1(-(,!7!/. �-% :"!9 7. 7./.70%/., ". (. 
6-.;"!,."($# 1+".3" # ,+=."& /.>=!5! /"! ,! 1!$&7!,.$ #  !!",(" ",832%9 
��   <($&3 %7,$(0(*%# =!1!$*%"($&*!) *( 7./!**!) 1-%'+$%. �$# "!5! 0"!'+ 
:"!5! *( 1-!%7!4$!, , � ".,( !1-(=($(*+  82( ",(**+( 8 $!,%# =!5!,!-!, 
6-.;"!,.*%#, , 0% $! /!"!-+; ,!4$% %  ,(=(*%# ! 7./.70%/(. �1-(=($(*!, 0"! 
=!5!,!- 6-.;"!,.*%# =!$>(* 7./$30."& #   /.>=+9 7./.70%/!9 , 1% &9(**!) 
6!-9( (, "!9 0% $( , 8 ".*!,$(**+;  $80.#; , 6!-9( 7./.7.-*.-#=. *. 1-(=! -
".,$(*%( �� =$# 1(-(,!7/% 1.  .>%-!,) %  !=(->."& , (  82( ",(**+( 8 $!-
,%#. � $% 7./.70%/!9 #,$#(" # 6%7%0( /!( $%<!, :"%  ,(=(*%# =!$>*+ ,/$3-
0."& ��� % 1. 1!-"*+( =.**+( 7./.70%/.. � /./ 1!/.7.$. 1-./"%/., *(!';!=%-
9! "& 1-(=! ".,$(*%# 81!9#*8"+;  ,(=(*%)  !/-.2.(" !1-!  *. "./%(,   1!-
7,!$(*%#  /.7."&, 7./.7*+( 1(-(,!7/%. 

�-!9( "!5!, � "., ,+=($#(" =,( -.7*!,%=*! "% 7./.7*+; 1(-(,!7!/, . 
%9(**! 1(-(,!7/%, ! 82( ",$#(9+( , %*"(-( .; !1-(=($(**!5! % *(!1-(=($(*-
*!5! /-85. $%<. � 1(-,+9 !"*! #" # 1(-(,!7/% !-5.*%7!,.**+; 5-811 $3=() 
(=("() *. $("*%) !"=+;,  !"-8=*%/!, / 9( "8 -.'!"+ %$% ,.;"+ % !'-."*!, "8-
-% "!, *. :/ /8- %3). � ".,  !=(->%"   +$/8 *. "!, 0"! =!18 / "./%; $%< =$# 
1! .=/% , "-.* 1!-"*!9  -(= ",( =!$>(* ! 82( ",$#"& # , !1-(=($(**!9 1!-
-#=/(, 8 ".*!,$(**!9 1-.,%$.9% 1(-(,!7/% 1.  .>%-!, % '.5.>.. �! :"!98 , 
�� , :"!9  $80.( '8=8" =!18 /."& # $%<., 1-(=?#,%,4%( =!/89(*"+, 8=! "!,(-
-#32%( 1-.,! 1!$&7!,.*%# 1-(=! ".,$(**+9 �� (8=! "!,(-(*%( $%0*! "%, 
:/ /8- %!**.# 18"(,/.,  *%9!/ % ". =.). 

� 1(-(,!7/.9 2-5! "%1. !"*! #" # 9(-!1-%#"%#, !-5.*%78(9+( /-81*+9% 
"!-5!,+9% <(*"-.9% % "-.* 1!-"*+9% 87$.9% =$# 1!=,!7. 1!"(*<%.$&*+; 1!-
/81."($(). �!=!'*+( 1(-(,!7/% !'+0*! ! 82( ",$#3" # 1! -. 1% .*%3 % 1! 
!'-.2(*%3 $3'!5! $%<.. 	 :"!9 1$.*( !*% 9.$! 0(9 !"$%0.3" # !" -(58$#--
*+; 1(-(,!7!/, 0"!  !7=.(" '$.5!1-%#"*+( 8 $!,%# =$# 7$!81!"-('$(*%). �$# 
"!5! 0"!'+ 1-(=!",-."%"& "./%( *.-84(*%#, , � "., ,/$30(*. *!-9., 7./-(1-
$#32.# 1-% ! 82( ",$(*%% =.**+; 1(-(,!7!/ ,7%9.*%( 1$."+   1.  .>%-!,. 	 
%"!5( !1$.".  "!%9! "% 1!$&7!,.*%# �� =!$>*. , :"!9  $80.( ! 82( ",#" # 
% /$30%"($&*! 7./.70%/!9. 

	 � ".,( !5!,!-/% 1!-#=!/ 1(-(,!7/% '.5.>. % -80*!) /$.=%. 	 =() "-
,832%; 1-.,%$.; 1(-(,!7/% 1.  .>%-!, % '.5.>. 
�  $!,. «'.5.>» % «-80*.# 
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/$.=&» % 1!$&783" # /./  %*!*%9+. 	 "./!( ,-(9# '.5.> ( !5$. *! �-.>=.*-
 /!98 /!=(/ 8 ��) , !"$%0%( !" -80*!) /$.=% — :"! ,(2% 1.  .>%-., /!"!-+( 
!*  =.(" 1(-(,!70%/8 % 7.  !;-.**! "&, /!"!-+; 1(-(,!70%/ *( (" 9."(-%.$&-
*83 !",(" ",(**! "&. �!:"!98 , 8 ".,( 1!#,%$! & !1-(=($(*%( =.**+; "(-9%-
*!,, 1!=0(-/%,.32%( %9(32%( # 3-%=%0( /!( -.7$%0%(. � ".,!9 8 ".*.,$%-
,.3" # 9%*%9.$&*+( 1! /!$%0( ",8 % 5.'.-%".9 *!-9+ 1(-(,!7/% '.5.>. % 
-80*!) /$.=%. 	9( "(   "(9 � "., *.=($#(" 1(-(,!70%/!, 1-.,!9 8 ".*.,$%,."& 
*!-9+ 1(-(,!7/% '.5.>., 1-!,!7. -80*!) /$.=% '!$&4!5! -.79(-. %$% , '!$&-
4(9 /!$%0( ",(, 1-% 8 $!,%% 0"! '.5.> '8=(" 1(-(,!7%" # "!$&/! , '.5.>*!9 
!"=($(*%% �� %$% , !"=($&*!9 '.5.>*!9 .,"!9!'%$( %$% 1-%<(1(, . -.79(2(-
*%( -80*!) /$.=% *( '8=(" 1-(1#" ",!,."& ,;!=8 % ,+;!=8 1.  .>%-.. 

� "., !1-(=($#(" *!,+) 1!-#=!/ 1(-(,!7/% =("(),  $(=832%;  !,9( "*!   
1.  .>%-!9. �!5$. *!   1-(=+=82() -(=./<%() � ".,., 1.  .>%-8 -.7-(4.-
$! & 1-!,!7%"& ,9( "(    !'!) '( 1$."*! , .,"!'8 .; 5!-!= /%; % 1-%5!-!=*+; 
9.-4-8"!, % , 9.-4-8"*+; "./ !9!"!-!, !=*!5! -('(*/. , ,!7-. "( *(  ".-4( 
7 $(", . *. 9(>=85!-!=*!9 9.-4-8"( — !=*!5! -('(*/. *(  ".-4( 5 $(", ( $% 
!* *( 7.*%9.(" !"=($&*!5! 9( ".. �.**+( *!-9+ !1-(=($#$% & % ;!=# %7 6%-
7%!$!5%0( /%; ,!79!>*! "() 0($!,(/. 1! 1(-(,!7/(, -('(*/. *. /!$(*#; %$% *. 
-8/.; , "(0(*%( , (5! ,-(9(*% 1!(7=/%. �(9 *( 9(*((, , 7./!*!1-!(/" � ".,. 
,!4$% *( /!$&/! 1!1-.,!/. �=*. %7 *%;  ,#7.**.   1!#,$(*%(9 , 1-.,%$.; =!-
-!>*!5! =,%>(*%# 1. 22.9,  !5$. *! /!"!-!98 1(-(,!7/. =("() =! =,(*.=<."%-
$("*(5! ,!7-. ". , "-.* 1!-"*+;  -(= ",.; !'!-8=!,.**+; -(9*#9% '(7!1. -
*! "% =!$>*. ! 82( ",$#"& #   % 1!$&7!,.*%(9  1(<%.$&*+; =(" /%; 8=(->%-
,.32%; 8 "-!) ",,  !!",(" ",832%; ,( 8 % -! "8 -('(*/. %$% %*+;  -(= ",, 
1!7,!$#32%; 1-% "(5*8"& -('(*/.   1!9!2&3 -(9*() '(7!1. *! "%, % 1-(=8-
 9."-%,.32%; /!* "-8/<%) ��. �! 1! /!$&/8 , =.**!9 18*/"( *( /!*/-("%7%-
-8(" # "%1 ��, "! 6!-9.$&*! 1!= :"8 *!-98 1!1.=.3" , ( ��. 

�. ! *!,.*%% 0(5! ,  ". 21 � ".,. 1!#,%$. & 0. "& 2,  !5$. *! /!"!-!) , 
 $80.#;, ( $% , 8 ".*!,$(**!9 1!-#=/( 7.1-(2(*. 1(-(,!7/. =("() '(7 1-(=! -
".,$(*%# %9 !"=($&*+; 9( " =$#  %=(*%#, 1.  .>%- %9((" 1-.,! 1(-(,( "%   
 !'!) =,8; =("() , ,!7-. "( *(  ".-4( 12 $("   1-(=! ".,$(*%(9 %9 !"=($&*+; 
9( " =$#  %=(*%# 7. 1$."8, -.79(- /!"!-!) *( 9!>("  ! ".,$#"& '!$(( 0(9 50 % 
1-!,!7*!) 1$."+. �-%*#". "./ >( 1!1-.,/. !  *#"%% !5-.*%0(*%# 1! /!$%0( "-
,8 =("(), /!"!-+; 9!>*! 1(-(,!7%"& '( 1$."*!  !,9( "*!   1.  .>%-!9 , 5!-
-!= /!9 % 1-%5!-!=*!9  !!'2(*%% '(7 1-(=! ".,$(*%# !"=($&*+; 9( " =$#  %-
=(*%#. 	 -(78$&"."( 1!$80%$! &, 0"! "( =("%, /!"!-+( *( 1!9(2.3" # *. -8/.; 
% /!$(*#; 8 1.  .>%-., '( 1$."*! 9!58" (;."& "!$&/!  "!#. 

 	9( "(   "(9 !"=($&*+( ,!1-! +,  ,#7.**+(   1(-(,!7/!) 5-87!,, 1.  .-
>%-!, % '.5.>., -(58$%-83" # 1-.,%$.9% 1(-(,!7/% 5-87!,, 1.  .>%-!, % '.-
5.>.. 	 <($!9 '!$(( :66(/"%,*!5! 81-.,$(*%# .,"!9!'%$&*+9% 1(-(,!7/.9% 
 "."8  :"%; 1-.,%$ ,1(-,+( 7. % "!-%3 .,"!9!'%$%7.<%% , �!  %% 1!,+4(* =! 
8-!,*# 1! ".*!,$(*%(9 �-.,%"($& ",. ��, "!5=. /./ *. =-85%; ,%=.; "-.* -
1!-". .*.$!5%0*+( 1-.,%$. 8",(->=.3" # �-.,%"($& ",!9 "-.* 1!-". ��. 
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= � 65.012.2 

 

� �
���� 
���� 
		�
���
��	� �	� ���������� 	�	�
�
 
����������, �	����-

'���+( � ��,�		� ��'�����������	�� �*���. 
 

". '. �����)�, 
=!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

�
�
2� �� ��
��������1� �����8�	
��9 �
������5 
� ��������8����9 
	��1�������3 �
����	  

�
 ����
3 4�������3 ��������4 
 
	 1! $(=*%( 5!=+ , ( 0.2( *. -.7$%0*+; 8-!,*#; ,$. "*+;  "-8/"8- % , 

1!, (=*(,*!9 !'%;!=(  $+4%" # ,+-.>(*%( «.,"!9!'%$%7.<%#». �"!  $!,! !7-
*.0.(" -! " /!$%0( ",. 1!=,%>*!5!  ! ".,. .,"!9!'%$() *. !1-(=($(**+; "(--
-%"!-%#; % % 1!$&78(9+; , 1-!<(  ( >%7*(=(#"($&*! "% $3=(). 

�! =.**+9  "."% "%/%, "(91+ .,"!9!'%$%7.<%% �( 18'$%/% �!9% 7. 1!-
 $(=*%( 50 $("  ! ".,$#$% 1-%9(-*! 20—30 % 1-%-! ". 1.-/. .,"!9!'%$() 7. 
/.>=83 1#"%$("/8. � !'! %*"(* %,*+) -! " '+$ , 1(-%!=(   1975 1! 1985 55. 
�. :"% 10 $(" 0% $(**! "& 1.-/. 8,($%0%$. & , 2,3 -.7., , "!9 0% $( 8,($%0(*%( 
5-87!,+; .,"!9!'%$()  ! ".,%$! 1,21 -.7., .,"!'8 !, — , 1,33 -.7., $(5/!,+; 
— , 3,9 -.7. (".'$. 1). 

 
(���	#� 1. �(91+ 1-%-! ". .,"!1.-/. , �( 18'$%/( �!9%, "+ . (=. 

 
���	������ '� '�	����  '��	��,  

������ — 

�������	� 
�� ������ ���	��� �� �������	� ���	���  % 
	�. ��. 

1960 1965 11,8 18,3 55 6,5 
1965 1970 18,3 23,3 29 5,0 
1970 1975 23,3 38,0 63 14,7 
1975 1980 38,0 61,4 61 23,4 
1980 1985 61,4 86,9 41 25,5 
1985 1990 86,9 95,8 10 8,9 
1990 1995 95,8 125,2 30 29,4 
1995 2000 125,2 172,8 38 47,6 
2000 2005 172,8 211,6 22 38,8 
2005 2010 211,6 260,0 22 48,4 

 
�. 1! $(=*%( 20 $(" !'2.# 0% $(**! "& .,"!9!'%$() , �( 18'$%/( �!9% 

8,($%0%$. & , 2,7 -.7.. 
�. :"% 5!=+ /!$%0( ",! 1.-/. 5-87!,+; .,"!9!'%$() 8,($%0%$! & , 

2,1 -.7., . !'?(9 1(-(,!7/% 5-87!,  *%7%$ # , 3,4 -.7. (".'$. 2). �-!,(*& =(5-.-
=.<%% 5-87!,+; 1(-(,!7!/  ! ".,$#(" � = 2,1 C 3,4 = 7,13 -.7.. �"! /!$%0( ",(*-

                                           
4 © �(9(*3/ �. �., 2012 
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*+) 1!/.7."($&, . /.0( ",(**+), 80%"+,.# $%/,%=.<%3 1-!%7,!= ",(**+; 
9!2*! "() 1! �� % -(9!*"8 1!=,%>*!5!  ! ".,., 9!>*! "!$&/! 1-(=1!$.5."&. 

 

(���	#� 2. �(91+ 1-%-! ". 5-87!,+; .,"!9!'%$(), "+ . (=. 
 

���	������ '� '�	���� '��	��,  

������ — ������-

�	� 
�� ������  

���	��� 

�� �������	�  
���	��� 

 % 
	�. ��. 

'���������  

������, ��� � 

1960 1965 8,3 11,6 39 3,3 31,8 
1965 1970 11,6 13,2 14 1,6 �("  ,(=. 
1970 1975 13,2 16,5 25 3,3 65,9 
1975 1980 16,5 19,4 17 2,9 �("  ,(=. 
1980 1985 19,4 20,0 3 0,6 134,0 
1985 1990 20,0 20,3 2 0,3 �("  ,(=. 
1990 1995 20,3 20,5 1 0,2 151,8 
1995 2000 20,5 37,5 86 17,0 �("  ,(=. 
2000 2005 37,5 41,8 11 4,3 51,8 
2005 2010 41,8 42,8 4 1,0 44,7 

 
�. 20 $(" /!$%0( ",! 1.-/. .,"!'8 !, 8,($%0%$! & , 1,53 -.7., . !'?(9 1(-

-(,!7/% 1.  .>%-!,  *%7%$ # , 3,33 -.7. (".'$. 3). �-!,(*& =(5-.=.<%% .,"!-
'8 *+; 1(-(,!7!/  ! ".,$#(" � = 1,53 C 3,33 = 5,1 -.7.. �"! /!$%0( ",(**+) 1!-
/.7."($&, . /.0( ",(**+), 80%"+,.# $%/,%=.<%3 1-!%7,!= ",(**+; 9!2*! "() 
1! �� % -(9!*"8 1!=,%>*!5!  ! ".,.,  "-(9$(*%( ,$.=($&<(, / 1!$80(*%3 
9./ %9.$&*+; 1-%'+$(), 9!>*! "!$&/! 1-(=1!$.5."&. 

 
(���	#� 3. �(91+ 1-%-! ". .,"!'8 !,, "+ . (=. 

 
���	������ '� '�	���� '��	��,  

������ — ������-

�	� 
�� ������  

���	��� 

�� �������	� 
���	��� 

 % 
	�. ��. 

'��������� 

������	���, 

��� ���. 

1960 1965 0,7 1,2 71 0,5 35,9 
1965 1970 1,2 1,9 58 0,7 �("  ,(=. 
1970 1975 1,9 3,0 57 1,1 128,9 
1975 1980 3,0 4,0 33 1,0 �("  ,(=. 
1980 1985 4,0 4,7 18 0,7 253,8 
1985 1990 4,7 5,1 8 0,4 �("  ,(=. 
1990 1995 5,1 5,0 98 01 349,3 
1995 2000 5,0 6,7 34 1,7 �("  ,(=. 
2000 2005 6,7 7,0 4 0,3 227,9 
2005 2010 7,0 7,2 3 0,2 104,9 

 
	 "(0(*%( 1! $(=*%; 20 $(" "(91+ .,"!9!'%$%7.<%% 1-(1!=*! #" # !6%-

<%.$&*!) 1-!1.5.*=!) /./ 1!/.7."($& -! ". 8-!,*# '$.5! ! "!#*%# *. ($(*%#, 
"./ /./ 8,($%0(*%( 1.-/. 1-!% ;!=%" , ! *!,*!9 7.  0(" 1-%!'-("(*%# $(5/!-
,+; .,"!9!'%$() =$# $%0*!5! 1!$&7!,.*%# (".'$. 4). 

� ! *!,*+9 6./"!-.9,  1! !' ",832%9 '8-*!98 -! "8 8-!,*# .,"!9!'%-
$%7.<%%,  $(=8(" !"*( "%: 
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• ( "( ",(**!(  "-(9$(*%( 0($!,(/. / /!96!-"8, % 1!,+4(*%#  /!-! "% 
1(-(9(2(*%# *. "(--%"!-%% !'%".*%# % 7. (( 1-(=($.9%; 

• :/ 1.* %,*83 1!$%"%/8 1-!%7,!=%"($() .,"!9!'%$() % 5!-30(-
 9.7!0*+; 9."(-%.$!,,  "-(9#2%; # / *(8/$!**!98 -! "8 1-%'+$(), 7.  0(" 
 '+". 1-!%7,!=%9!) 1-!=8/<%%.  

 
(���	#� 4. �(91+ 1-%-! ". $(5/!,+; .,"!9!'%$(), "+ . (=. 

 
���	������ '� '�	���� '��	��,  

������ — ������-

�	� 
�� ������ ���	��� �� �������	� ���	���  % � 
	�. ��. 

1960 1965 1,3 3,1 38 1,8 
1965 1970 3,1 4,9 58 1,8 
1970 1975 4,9 12,8 61 7,9 
1975 1980 12,8 28,9 57 16,1 
1980 1985 28,9 50,3 74 21,4 
1985 1990 50,3 58,9 17 8,6 
1990 1995 58,9 91,6 55 32,7 
1995 2000 91,6 123,5 35 31,9 
2000 2005 123,5 158,8 28 35,3 
2005 2010 158,8 204,0 28 45,2 

 
�(  (/-(", 0"! 1(-,+9% 1-%7*./.9% !0(-(=*!5! :/!*!9%0( /!5! /-%7% . 

 0%".(" #  *%>(*%( 8-!,*# 1-!=.> 
���������� ��� ��	���� �������
���, 
1!:"!98 *. 5! 8=.- ",(**!9 8-!,*(: 

o  1-%*%9.3" # 1-!5-.99+  "%98$%-832%( -(.$%7.<%3 $(5/!,+; .,"!-
9!'%$() *. ($(*%3; 

o 1-!,!=%" # -(/$.9*+) 1-(  %*5 ! 1-( "%>*! "% % 9.  ( 8=!,!$& ",%# 
!" !'$.=.*%# .,"!9!'%$(9 1!  -.,*(*%3 � ������	������� ��������� ����-

�� ���������� ��*��� ���������	.  
	 ( :"% 6./"!-+ 1!*8>=.3" !'+,."($# 1-%!'-("."& .,"!9!'%$&, "!1$%,!, 

1!9(2(*%( =$# ;-.*(*%#, 1$."%"& 7. 8 $85% -(9!*"., 7.1. *+( 0. "%, 4%*+ 
% ". =. "!$&/! %7-7. "!5! 0"!'+ *!-9.$&*! % ,!,-(9# 1-%(;."& *. -.'!"8 % ,(--
*8"& # =!9!) 1! $( -.'!"+.  


 , -(78$&"."(: 
•  7.5-!9!>=(*%( =,!-!,+; "(--%"!-%) % 1-!(7>() 0. "% 8$%< 5!-!=!, 

5%5.*" /%9%  /!1$(*%#9% .,"!"-.* 1!-".; 
• /.". "-!6%0( /!( /!$%0( ",! ��� (!/!$! 200 "+ ./5!=)   0($!,(0( /%9% 

>(-",.9%, (>(5!=*.# 0% $(**! "& 1!5%'4%; , -(78$&"."( :/ 1$8.".<%% .,"!-
"-.* 1!-".  ! ".,$#(" '!$(( 26 "+ . 0($. 7. 5!=, . 0% $! "-.,9%-!,.**+; -.7-
*!)  "(1(*% "#>( "%  ! ".,$#(" 250—300 "+ . 0($. 1! �!  %) /!) �(=(-.<%%, 
, "!9 0% $( 120—160 0($!,(/ 1!5%'.(" *. =!-!5.; �( 18'$%/% �!9% % !/!$! 
2000 0($!,(/ 1!$80.3" "-.,9+ -.7$%0*!) "#>( "%, % :"! *. "(--%"!-%%, 5=( 
1$!"*! "& *. ($(*%#  ! ".,$#(" 9(*(( 2 0($.//92; 

• ,9( "! 8 /!-(*%# 1(-(9(2(*%# $3=() % 1-!=,%>(*%# 5-87!, *.'$3=.-
3" # 9*!5!0. !,+( 1-! "!% , .,"!9!'%$&*+; 7."!-.;. �!$%0( ",! .,"!9!'%-
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$() -. "(" % , *(=.$(/!9 '8=82(9 1-!5*!7%-8(" # "-.* 1!-"*+) /!$$.1  =.>( 
, "./%; *('!$&4%; 5!-!= /%; 1! ($(*%#;, /./ �+/"+,/.-; 

• ,  "-8/"8-( .,"!9!'%$&*!5! 1.-/. -( 18'$%/% $(5/!,+( .,"!9!'%$%  !-
 ".,$#3" 76,2 %, 5-87!,+( — 16,5 %, .,"!'8 + — 2,8 %; 

• ( $%  *%>(*%( !'?(9!, 1(-(,!7/% 5-87!, !'8 $!,$(*!  1.=!9 !'2( "-
,(**!5! 1-!%7,!= ",., "!  *%>(*%( /!$%0( ",. 1.  .>%-!, !'2( ",(**!5! 
"-.* 1!-". 1-!% ;!=%" 7.  0(" 8,($%0(*%# /!$%0( ",. $(5/!,+; .,"!9!'%$();  

• !=%* 1.  .>%- .,"!'8 . *.  "!#*/( 7.*%9.(" 0,56 92, . 1-% =,%>(*%% .,-
"!'8 . — 1,3 92 1$!2.=% =!-!>*!5! 1!$!"*., 1.  .>%- $(5/!,!5! .,"!9!'%$# 
 !!",(" ",(**! 31 % 125 92. 

� $% 1(-(,!7/. 1.  .>%-. $(5/!,+9 .,"!9!'%$(9 "-('8(" 8,($%0(*%# =!-
-!>*+; 1$!2.=() , 50—100 -.7 1!  -.,*(*%3   .,"!'8 *+9% 1(-(,!7/.9%, "! 
=$#  *%>(*%# %*"(* %,*! "% =,%>(*%# $(5/!,+; .,"!9!'%$()  $(=8(" ��
��-

���
�� 
���� ������������� �
�����
 �
��� ��
���, 	���� ������-

���
��� ������������� �
�����
 � �������� �������� ���� �����	��-

������� � ����� ��� ���������
��� ��	���� ��� ��� ������ 
���������. 

	 /!*(0*!9  0("(  "%;%)*.# .,"!9!'%$%7.<%# ,9( "! 8$804(*%# /.0( ",. 
>%7*%: 

• -(7/! 8;8=4.("  -(=8 !'%".*%# 5!-!= /!5! *. ($(*%#; 
•  ,!=%" / *8$3 8 %$%# :/ "-(**+;  $8>' ( /!-!) 1!9!2%, 1!>.-*!), 

1!$%<%% % ". =.);  
• "-('8(" 5%5.*" /%; 1$!2.=() =$# 1.-/!,/% (3—4 9( ". *. !=%* .,"!9!-

'%$&); 
•  -+,.(" -.'!"8 !'2( ",(**!5! "-.* 1!-".; 
• $%4.(" >%7*% =( #"/% "+ #0 *% , 0(9 *(1!,%**+; $3=() %  !"*% "+ #0 

/.$(0%" (>(5!=*!; 
• 1(-(9.$+,.(" 5%5.*" /%(  -(= ",. *. 1-!%7,!= ",! 1!=,%>*!5!  ! ".,., 

7.1. *+( 0. "%, -(9!*", "(;*%0( /!( !' $8>%,.*%(,  "-!%"($& ",! , ( *!,+; 
=!-!5 % 5.-.>(); 

•  7.1!$*%$. .,"!9!'%$#9% =,!-!,+( "(--%"!-%%, =(" /%( 1$!2.=/%, 
 /,(-+ % 5.7!*+, 1-!(7>%( 0. "% 8$%<, =,!-!,+( 68"'!$&*+( % ;!//()*+( 
1$!2.=/%. 

�%-!,+9 !1+"!9 =!/.7.*!, 0"! 7.1-(".9%, -. 4%-(*%(9 8$%<, =!-!5, 8,(-
$%0(*%# 1$!2.=() 1.-/!,!/ 1-!'$(98 *( -(4%"&. �(4(*%(  !=(->%" # , .$&-
"(-*."%,*+; 1-(=$!>(*%#;  -(= ", =$# 1(-(=,%>(*%# $3=() , 5!-!= /%; 8 -
$!,%#;. �=%* ",(**!) .$&"(-*."%,!) $(5/!,!98 .,"!9!'%$3 9!>(" '+"& '!$(( 
/.0( ",(**!( -.7,%"%( "-.* 1!-". !'2(5! 1!$&7!,.*%#, "!$&/! "-.* 1!-". *( 
=$# '(=*+; % 8'!5%;, . "./!5!, 0"!'+ (5! 8 $85.9% 1!$&7!,.$% &   8=!,!$& "-
,%(9 =>(*"$&9(*+ ,! 6-./.; % =.9+ , ,(0(-*%; 1$."&#;.  


 =$# :"!5! *(!';!=%9!: 
1. �'8 "-!%"& "-.  + =$# "-.* 1!-". !'2(5! 1!$&7!,.*%# (.,"!'8 !,,  /!-

-!) 1!9!2% % 1!>.-*+; 9.4%*) 7.  0(" ,+=($(*%# !'! !'$(**+; 1!$!  =,%-
>(*%# 7.2%2(**+; %*>(*(-*+9%  !!-8>(*%#9%. 

2. �'8 "-!%"& 9( ". !>%=.*%# !'2( ",(**!5! "-.* 1!-". 1.,%$&!*.9%   
*.,( .9% *.= 9( ".9% 1! .=/% 1.  .>%-!,, ! ,(2(*%(9, !"!1$(*%(9,  .*87$.-
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9%, ,!=! *.'>(*%(9 % /.*.$%7.<%(), VIP-7.$.9%, 9( ".9% =$# !"=+;. '!$&*+;, 
1!>%$+; $3=() % %*,.$%=!,. �$!2.=/% 1! .=/% % ,+ .=/% 1.  .>%-!, ,+-
1!$*%"& , ,%=( 1(--!*!, *. 8-!,*( 1!$. "-.* 1!-"*!5!  -(= ",. =$# '( 1-(-
1#" ",(**!5! 1-!;!=. %$% 1-!(7=. $3=()   !5-.*%0(**+9% ,!79!>*! "#9%, 
%*,.$%=!, /!$# !0*%/!, % =("() , /!$# /.;. 

3. �!=,%>*!)  ! "., 5!-!= /!5! !'2( ",(**!5! "-.* 1!-". =!$>(* '+"& 
!=*!"%1*+), ! *.2(* 8 "-!) ",.9% !5-.*%0(*%# /!$%0( ",. 0($!,(/, !5-.*%-
0(*%#  /!-! "%, /$%9."-/!*"-!$#, %*6!-9.<%!**+9%  % "(9.9%. 

4. �0%"+,.#  !<%.$&*+( -.7$%0%# !'2( ",.,  $(=8(" ,! 1!$&7!,."& # !1+-
"!9 =-85%; ,%=!, "-.* 1!-"., ". (. -.7=($%"& 1!=,%>*!)  ! "., ��� *. "-%  .-
$!*.: 1(-,+) — 1!,+4(**!) /!96!-"*! "% =$# VIP-1.  .>%-!,   !1$."!) 1! 
 "!%9! "% 1-(=! ".,$(**!5! /!96!-"., ,"!-!) — :/!*!9/$.  ., 1!  "!%9! "% 
1-!(7=. , .,"!'8 (, "-("%) — =$# $&5!"*!5! 1-!(7=., '( 1$."*+) =$# , (; 
$&5!"*%/!, % =-85%; ,%=!, 1-!$(".-%."..  

5. �'( 1(0%"& '( 1(-('!)*83 -.'!"8 !'2( ",(**!5! "-.* 1!-".   %*"(--
,.$!9 =,%>(*%# !" 2 =! 7 9%* (!" «8=!'*+)» =! «1-%(9$(9+)») , !'!7*.0(*-
*!9 1(-%!=( -.'!"+ ���. 

�-(=$.5.(9.# 1(-( "-!)/. -.'!"+ ��� 1!"-('8(" '!$&4%; 7."-." *. %7-
9(*(*%( /!* "-8/<%% 1!=,%>*!5!  ! ".,., *. 1(-(1$.*%-!,/8 5!-!= /%; 8$%<, 
*. !-5.*%7.<%3 =,%>(*%# % !' $8>%,.*%( 1.  .>%-!,. �! , 1(-,83 !0(-(=& 
*(!';!=%9! 1(-(!-%(*"%-!,."& !'2( ",(**!( 9*(*%( , "!9, 0"! 5$.,*+9% 7.-
=.0.9% 5! 8=.- ",. #,$#3" # *( *.-.2%,.*%( 0% $. 9%$$%.-=(-!, % '!9>(), . 
1! $(=!,."($&*!( 8$804(*%(  -(=+ !'%".*%# % /.0( ",. >%7*% , (5! *. ($(-
*%#. � *.0%*."& :"8 -.'!"8  $(=8(" !" !'8 "-!) ",. 1(4(;!=*+; "-!"8.-!,, 
!-5.*%7.<%% -.'!"+ =,!-*%/!,,  "-!%"($& ",. !'! !'$(**+; "-.   =,%>(*%# 
!'2( ",(**!5! "-.* 1!-"., ! ".*!,!0*+; 18*/"!,,  !7=.*%# *!,!5! "%1. 1!=-
,%>*!5!  ! ".,.. 	 /!*(0*!9  0("( /.0( ",(**!) -.'!"!) !'2( ",(**!5! 
"-.* 1!-"., 7.1-(2(*%(9 ;-.*(*%# 1!=,%>*!5!  ! ".,. , !'2( ",(**+; 9( ".; 
% *. 1-!(7>() 0. "% 8$%< 9!>*! ,+"( *%"& $%0*+) .,"!9!'%$& 7. 1-(=($+ 5!-
-!= /%; 1! ($(*%) %  !7=."& '$.5!1-%#"*83  -(=8 !'%".*%# , 5!-!= /%; 1! (-
$(*%#; % 9(5.1!$% .;. 
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= � 629.08 

 

� 	�
��� 
		�����
 	�����
 	�
�,�� ��(����	���� ��	�����
���. $��
'
�+ 

�	����+� ������+ 
'����� 
���	���	
. ���	���
�
 ����(�����	�� �	�	������� �,���� 

��������� 
���	���	
, ��� ���+"���� ����� ��	�����
��� �������� � ��������� ��-

�+�� �����������. 

 

-. ". 2����,  
/.*=%=." "(;*%0( /%; *.8/, 1-!6(  !- 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
�. -. ���	���,  

/.*=%=." "(;*%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
� ������� 
	�����	��?5 

 

,"! (-,%  /./  6(-. 8 $85  .9+9 *(1! -(= ",(**+9 !'-.7!9 !-%(*"%-!,.* 

*. 8=!,$(",!-(*%(  1-! . 6%7%0( /%; % 3-%=%0( /%; $%<, 1!=",(->=.# %7,( "-
*+) "(7%  ! "!9, 0"!  1-!  -!>=.(" 1-(=$!>(*%(. 	$.=($(< "-.* 1!-"*!5!  -(=-
 ",. 7.%*"(-( !,.* , '+ "-!9 % /.0( ",(**!9 "(;*%0( /!9 !' $8>%,.*%% %$% 
-(9!*"(. �./>( *(9.$!,.>*83 -!$& %5-.(" %  "!%9! "& !' $8>%,.*%# % -(9!*".. 
	 (  !,-(9(**+( .,"!9!'%$%  ".$% *. "!$&/!  $!>*+9%, 0"! %; !' $8>%,.*%( 
'(7 % 1!$&7!,.*%#  !,-(9(**!5! !'!-8=!,.*%# % /,.$%6%<%-!,.**+; /.=-!,  ".-
*!,%" # *( ,!79!>*+9. �.**83 ,!79!>*! "& 1-(=! ".,$#(" .,"! (-,% . 

�' $8>%,.*%( .,"!9!'%$() 1-!,!=#" =,89#  1! !'.9%: 
1) *.  ".*<%#; "(;*%0( /!5! !' $8>%,.*%# (���) !'2(5! 1!$&7!,.*%#; 
2) *.  1(<%.$%7%-!,.**+; (=%$(- /%;)  ".*<%#; "(;*%0( /!5! !' $8>%-

,.*%#. 
�.  ".*<%#; "(;*%0( /!5! !' $8>%,.*%# !'2(5! 1!$&7!,.*%# 9!>(" 1-!-

,!=%"& # ,( & /!91$(/  -.'!" 1! ��, "(/82(98 % /.1%".$&*!98 -(9!*"8, =%.5-
*! "%-!,.*%3 , (; 1-!=.,.(9+; 9.-!/ , �!  %%. �.  1(<%.$%7%-!,.**+; (=%-
$(- /%;)  ".*<%#; "(;*%0( /!5! !' $8>%,.*%# 9!>(" 1-!,!=%"& # ,( & /!9-
1$(/  5.-.*"%)*+; % 1! $( 5.-.*"%)*+; -.'!" 1! ��, =%.5*! "%-!,.*%3, "(-
/82(98 % /.1%".$&*!98 -(9!*"8 "!$&/! /!*/-("*!) 9.-/% .,"!9!'%$#, 0"! 
*.%'!$(( 1-(=1!0"%"($&*!. 

�!  %) /%) 1!"-('%"($&  ".$ 8=($#"& '!$&4( ,*%9.*%# /.0( ",8 8 $85, 
1-(=! ".,$#(9+; ��� .,"!9!'%$(). 	 "! >( ,-(9# 9*!5%( !"(0( ",(**+( 
1-(=1-%#"%# "(;*%0( /!5!  (-,% . *( %9(3" 1!$*!5! 1-(= ".,$(*%# ! "!9, 0"! 
"./!(  !,-(9(**+) .,"! (-,% *+) '%7*( . �.  (5!=*#4*%) =(*& -!  %) /%) 
-+*!/ "(;*%0( /!5!  (-,% . #,$#(" # =(6%<%"*+9: 1-(=$!>(*%( !" ".(" !" 
 1-! .. �./  $(= ",%(, 8  ".*<%) "(;!' $8>%,.*%# 89(*&4.3" # "(91+ -.7,%-
"%#. �1-(=($#32%9 =$# -.7,%"%# .,"! (-,% . #,$#(" # 1.-/ .,"!9!'%$(), . 
"./>( "(*=(*<%% (5! 1-%-! ".. 

� *!,*+9% 1-!'$(9.9% -.7,%"%# .,"! (-,% . #,$#3" #: 
1) *(=! "."!/ ,+ !/!/,.$%6%<%-!,.**+; /.=-!,; 

                                           
5 © �8=!, 	. �., 
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2) *(=! "."!/ 1-!%7,!= ",(**+; 1$!2.=(); 
3) ,+ !/.#  "!%9! "& !'!-8=!,.*%#. 
�!='!- 1-!6(  %!*.$&*+; /.=-!, — !=*. %7 5$.,*+; 1-!'$(9 *. -+*/( 

.,"! (-,% .. �+*!/ 1! "(1(**! 1-%,!=%" .,"! (-,% + / *!,+9  ".*=.-".9. 
�-!% ;!=%" 8,($%0(*%( /!$%0( ",. 1! "81.32%; *. .,"! (-,%  .,"!9!'%$(). 
�.'!". 1(- !*.$. *.1!9%*.(" /!*,()(-: 1!=?(;.$. 9.4%*. — 1!0%*%$, "8" >( 
7.5!*#3" ,"!-83. �( , ( ,+=(->%,.3" "./!) "(91 -.'!"+. �(5!=*#4*%)  !<%-
.$&*+)  ! "., $3=(), 1-%;!=#2%; *. -.'!"8 , .,"! (-,% (, 1-(= ".,$#(" =,( 
/-.)*! "%: !=*. 5-811. — 1!>%$+( $3=%, 1-%4(=4%(   7./-+"+; .,"!"-.* -
1!-"*+; 1-(=1-%#"%), =-85.# — 7($(*.# 9!$!=(>&. �./>( *( , ( 9(;.*%/% 9!-
58" -.7!'-."& # , 8 "-!) ",(  !,-(9(**!5! .,"!9!'%$#. �(5!=*# 1-./"%0( /% 
*(,!79!>*! *.)"% 8*%,(- .$&*+;  1(<%.$% "!,,  1! !'*+; 0%"."& "(;*%0(-
 /83 $%"(-."8-8 % !'-.2."& #    !,-(9(**+9 !'!-8=!,.*%(9. � "!98 >( ".-
/83 $%"(-."8-8 1! ".,$#3" "!$&/! !6%<%.$&*+9 =%$(-.9. 	!" % 1-%;!=%"& # 
*. ��� !'2(5! 1!$&7!,.*%# -.7'%-."& # , 8 "-!) ",(  .9! "!#"($&*!, 0"! 7.-
*%9.(" !0(*& 9*!5! ,-(9(*%. 

	! 9*!5%; -(5%!*.;  "-.*+ *(=! "."!0*!  "-!#" # 1$!2.=% «  *8$#» =$# 
.,"! (-,% ., % , ! *!,*!9 .,"! (-,%  -.79(2.(" # , 1!9(2(*%#;, 5=( -.*&4( 
-. 1!$.5.$% & /./%(-"! 1-!%7,!= ",(**+( 1!9(2(*%#,  "!#*/%,  /$.=+. 
 , ( 
%9(32%( # 7=.*%# *.;!=#" # , 1$!;!9  ! "!#*%% %$% .,.-%)*!9   '!$&4%9 
%7*! !9 /!998*%/.<%). �(-(!'!-8=!,.*%( :"%; 7=.*%) "-('83" '!$&4%; ,$!-
>(*%). �8" 1!#,$#3" # =-85%( 1-!'$(9+: 1!$80(*%( -.7-(4(*%# 9( "*+; !--
5.*!,  .9!81-.,$(*%# % /!*"-!$%-832%; !-5.*!,. 

�"/-+"%( .,"! (-,% . "-('8(" !0(*&  (-&(7*+; 6%*.* !,+; ,$!>(*%). 
�"!'+ !"/-+"& .,"! (-,%   -(=*(5! /$.  . *(!';!=%9! ,$!>%"& , *(5! /./ 9%-
*%989 400—450 "+ . -8'. *. 100 92. � $% ,+ ;!"%"(, 0"!'+ .,"! (-,%  ;!"& 
08"&-08"& 1-%'$%7%$ # / (,-!1() /!98 8-!,*3, 1-%=(" # 1-!=!$>%"& ,$!>(-
*%#. �"!%9! "&  1(<%.$%7%-!,.**!5! 80. "/. (/87!,*!5!, !/-. !0*!5!, 85$8'-
$(**!5! =%.5*! "%-!,.*%#, 8'!-!0*!-9!(0*+; -.'!" % ". =.), 8/!91$(/"!,.**!-
5! 1! 1!$*!) 1-!5-.99( —   % 1!$&7!,.*%(9 ! *. "/% ,(=82%; !"(0( ",(**+; 
% 7.-8'(>*+; 1-!%7,!=%"($() — 9!>(" =! "%5."& 1 500 000 -8'. 

�"/-+"%( =%$(- /%; ��� , 5!-!=.; -.)!**!5! 7*.0(*%# (/-!9( �! /!,-
 /!) !'$. "%) *( #,$#(" # <($( !!'-.7*+9. �.$(*&/%) 1.-/ %*! "-.**+; .,-
"!9!'%$() *( '8=("  !7=.,."& "!5!  1-! . *. 8 $85%, 0"!'+ 9!>*! '+$! !/8-
1%"& 7."-."+ *. !"/-+"%( =%$(- /%; ���. �./>( *!,+( .,"!9!'%$% %*! "-.*-
*!5! 1-!%7,!= ",. !' $8>%,.3" # 8 =%$(-!, "!$&/! 1(-,+( 3—5 $(". �."(9 
'!$&4%* ",! .,"!9!'%$() 1(-(,!=%" # *. 8*%,(- .$&*!( "(;!' $8>%,.*%( %7-
7. ,+ !/!)  "!%9! "% 8 $85. 

	 5!-!=.; �!  %%, 1! *(/!"!-+9 !<(*/.9  1(<%.$% "!,,  82( ",8(" !/!$! 
30 000 -.7$%0*+; .,"! (-,% !,. 	!7*%/.(" ,!1-!  — /./ !<(*%"& %; /.0( ",! 
-.'!"+? 

	 !'2() 6!-9( 9!=($& 1-!5*!7%-!,.*%#  1-! . *. 8 $85% .,"! (-,% .,  ! 
 "!-!*+ 1-(=1-%#"%#, 9!>(" '+"& 1-(= ".,$(*.  $(=832%9 !'-.7!9 [1]: 
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( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )[ ]
( ) ( ) ( )[ ]
( ) ( ) ( )[ ]
( ) ( ) ( ) ( ) ( ) ( )[ ]

( ) ( ) ( ) ( ) ( ) ( )[ ]tKtdtCtStNftD
tStStNtMtKftK

tKtSftS

tKtSftS
tStdtptKtttMtNftN

uba

bauu

ub

ub

uaa

,,,,
,,,,1

D,1
D,1

1,,,D,�,�,,1

5

Eac4

3E

E2

E1

=
−=

−−=
−−=

−−−=

 

 

5=( Na(t) — 0% $(**! "& 1.-/. .,"!9!'%$() , 5!=8 t; M(t) —  899.-*.# 9!2-
*! "& !"(0( ",(**+; .,"!9!'%$( "-!%"($&*+; 7.,!=!,; Mac(t) —  899.-*.# 
9!2*! "& .,"! (-,% .; �(t) — :/ 1!-" .,"!9!'%$(); �(t) — %91!-" .,"!9!'%-
$(); K�(t) —  -(=*%) 8-!,(*& /.0( ",. !' $8>%,.*%#; τ — $.5 %*(-<%% 1! 1-%-
*#"%3 -(4(*%) *. -+*/( 1-!=.> .,"!9!'%$(); (t) — <(*+ *. .,"!9!'%$%; 
d(t) — =!;!=+ 1! 5-811.9 *. ($(*%#; Sθ(t) — ,!7-. "*.#  "-8/"8-. 1.-/. .,"!-
9!'%$(); Sb(t) — ,%=!,.#  "-8/"8-. 1.-/. .,"!9!'%$(); D(t) —  1-!  *. .,"!-
 (-,% *+( 8 $85%; �(t) — <(*+ *. .,"! (-,% *+( 8 $85%. 

�.  9!"-(**.# -.*((  ;(9.  ,%=("($& ",8(" ! -!$% /."(5!-%% /.0( ",. !'-
 $8>%,.*%# , 6!-9%-!,.*%%  1-! . 1!"-('%"($(). �=*%9 %7 ! *!,*+; 1!/.7.-
"($() /.0( ",. -.'!"+ 1-(=1-%#"%# #,$#(" # 8-!,(*& 8=!,$(",!-(*%# 1!"-('%-
"($& /!5!  1-! . *. -.  9."-%,.(9+( 8 $85% qi(t). 

 

)()()()()()( tGtPtCthtttq iiiiii ⋅⋅⋅⋅= ,     (1) 
 

�!/.7."($& qi(t)  /$.=+,.(" # %7  $(=832%; ;.-./"(-% "%/. 
1) �"*! %"($&*!( ,-(9# 8=!,$(",!-(*%# 7.#,!/ ti(t): 

 

,
)(

)(
)(

*

6

tt

tt
tt

i

i

i =        (2) 

 

5=( ti6(t), ti*(t) — 6./"%0( /!( % *!-9."%,*!( ,-(9# ,+1!$*(*%# 7.#,/%  !!",("-
 ",(**! *. i-) ,%= 8 $85.  

2) �"*! %"($&*.# 0. "!". 7.#,!/ hi(t): 
 

,
)(

)(
)(

*

6

th

th
th

i

i

i =       (3) 

 

5=( hi6(t) % hi*(t) — 6./"%0( /!( 0% $! 1! "81%,4%; *. i-) ,%= 8 $85 7.#,!/ % 1! 
*!-9."%,8 , "(0(*%( !=*!5! 8 $!,*!5! 1(-%!=. ,-(9(*%.  

3) �"*! %"($&*.#  "!%9! "& 6./"%0( /% ,+1!$*(**+; -.'!" 1! i-98 ,%=8 
8 $85 /  "!%9! "% , (; 7.#,!/ 7. 1(-%!= Ci(t): 

 

,
)(

)(
)(

7

6

tC

tC
tC

i

i

i =       (4) 

 

5=( Ci6(t) % Ci7(t) —  "!%9! "& 6./"%0( /% ,+1!$*(**+; -.'!" % , (; 7.#,!/ 1! 
i-98 ,%=8 8 $85 7. 1(-%!= t.  

4) �"*! %"($&*.# '(7!"/.7*! "& ,+1!$*(*%# 7.#,!/ Pi(t): 
 

,
)(

)(
)(

6 th

tp
tP

i

i
i =       (5) 
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5=( pi(t) — 0% $! ,+1!$*(**+; 7.#,!/ %7 0% $. 1! "81%,4%; 7.#,!/ hi�(t) 7. 
1(-%!= t. 

5) �"*! %"($&*!(  !!",(" ",%( 1-%*#"+9  ".*=.-".9 !/.7.*%# 8 $85 
Gi(t): 

,
)(

)(
)(

6 th

tg
tG

i

i
i =       (6) 

 

5=( gi(t) — 0% $! 7.#,!/, ,+1!$*(**+;   1!$*+9  !'$3=(*%(9 "-('!,.*%) 1! 
, (9 /!$%0( ",(**+9 % /.0( ",(**+9 1.-.9("-.9 7. -.  9."-%,.(9+) 1(-%!= 
,-(9(*% , !'2(9 0% $( 7.#,!/ 7. "!" >( 1(-%!= hi6(t). 

�-% =! "%>(*%% 1!/.7."($() (2)—(6) (=%*%0*!5! 7*.0(*%# 1-(=1-%#"%( 
1-(= ".,$#("  !'!) %=(.$&*! 68*/<%!*%-83283  % "(98 «1-(=1-%#"%(-
1!"-('%"($&» (1! /-%"(-%3 /.0( ",. ,+1!$*(*%# i-) 8 $85%).  

	  ,#7%   8/.7.**!) ! !'(**! "&3 9!>*! ,,( "% /!91$(/ *+( 1!/.7."($% 
/.0( ",. ,+1!$*(*%# i-) 8 $85% qi(t) % /.0( ",. ,+1!$*(*%# , (; 8 $85 q2(t) 
 $(=832%9 !'-.7!9: 

.)()(
1

∏
=

� =
n

i
i tqtq       (7) 

 

�(9 '$%>( 7*.0(*%# 1!/.7."($() (1) % (7) / (=%*%<(, "(9 $804( -.'!".(" 
1-(=1-%#"%(   /$%(*"!9, "(9 '!$(( 1!$*! 8=!,$(",!-#3" # (5! 1!"-('*! "%, 
0"! % !'8 $.,$%,.(" -! " /$%(*" /!) '.7+ % 1!,+4(*%(  1-! . *. (5! 8 $85%. 

�-85%9% 6./"!-.9%, !<(*%,.32%9% /.0( ",. -.'!"+ 1-(=1-%#"%#, #,$#(" #: 
1)  !!"*!4(*%( «<(*. — /.0( ",!»; 
2) /!91$(/"*! "& !/.7.*%# 8 $85 (,!79!>*! "& 1!$80(*%# <($!5! 1./(". 

8 $85); 
3) 8=!' ",!  .9!5! 1-!<(  . 1!$80(*%# 8 $85% (/!96!-", 9%*%9.$&*!( 

,-(9# !>%=.*%# % ". =.).  
�1% .*%( %; ,$%#*%# *. 1!/.7."($& /.0( ",. 1! i-98 ,%=8 8 $85 9!>(" 

'+"& ! 82( ",$(*  $(=832%9 !'-.7!9: 
 

,
)(

)(
)()()( ��

�

�
��
�

�
⋅⋅=

tc

tc
tktqtQ

i

i
iii      (8) 

 

5=( )(tci  —  -(=*## -+*!0*.# <(*. *. i-3 8 $858 , 1(-%!= t; ci(t) — <(*. 1-(=-

1-%#"%# *. i-3 8 $858 , "!" >( 1(-%!=; ki (t) — /!:66%<%(*" 1!$*!"+ !/.7.*%# 
8 $85 , 1(-%!= t. 

�=( & /!:66%<%(*" /!91$(/"*! "% !1-(=($#(" #  $(=832%9 !'-.7!9:  
 

,
)(

)(
)(

,

6

tk

tk
tk

i

i

i =       (9) 

 

5=( ki6(t) — 0% $! /!91$(/"!, 8 $85, 1-% ,+1!$*(*%% !1(-.<%) 1! �� % -(9!*-
"8, %9(32%; # , -. 1!-#>(*%% 1-(=1-%#"%#; ki,(t) — !'2(( 0% $! ,!79!>*+; 
/!91$(/"!,, *. /!"!-+( 9!>(" ,!7*%/*8"&  1-!  1!/81."($#. 
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�.0( ",! 1-(=! ".,$(*%# /!91$(/ . 8 $85, 1-(=! ".,$#(9+; 1-(=1-%#"%-
(9, -.  0%"+,.(" #: 

.)()(
1

∏
=

� =
n

i
i tQtQ       (10) 

 

�!= % "(9. /.0( ",(**+; 1!/.7."($() 9!>(" '+"& 1-(= ".,$(*.  ;(9!) 
( 9. -% 8*!/). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

�*=%/."!-+ /.0( ",. =$# !<(*/% 8 $85 .,"! (-,% .  
 

�	��	����
	����	� ��	��� 

1. %����
,  . %. 
,"! (-,% . �!=($% % 9("!=+ 1-!5*!7%-!,.*%# =(#"($&*! "% [�(/ "] / 
�. �. �5!-!,., 
. �. �8=8*!,. — �. : �/7.9(*, 2002. — �. 135—136. 

 
 
 
 
 
 
 
 
 
 
 
 

�. "!".  
1! "81$(*%# 
7.#,!/ hi(t) 

�"!%9! "&  
,+1!$*(*%#  
7.#,/% Ci(t) 

�(7!"/.7*! "& 
,+1!$*(*%# 
7.#,!/ Pi(t) 

	-(9#  
,+1!$*(*%#  
7.#,/% ti(t) 

�".*=.-"+  
!/.7.*%#  
8 $85 gi(t) 

�(;*%/!-:/!*!9%0( /%) 1!/.7."($& /.0( ",. i-) 8 $85% qi(t) 

�(;*%/!-:/!*!9%0( /%) 1!/.7."($& /.0( ",. ,+1!$*(*%#  
, (; 8 $85 *. 1-(=1-%#"%% qF (t) 

�<(*/. /$%(*"!, 1! /.0( ",8 -.'!"+ .,"! (-,% . QF(t) 

�<(*/. /$%(*". /.0( ",. i-) 8 $85% Qi(t) 

�!!"*!4(*%( <(* 
)(tci
, ci (t) 

�!:66%<%(*" 1!$*!"+  
!/.7.*%# 8 $85 ki(t)  
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= � 947:630 (470.13/312) 

 

� 
���� 
		�
���
*�	� ����	+ �	�����	���� 
'����� ��	��� ���+"�����-

	�� .��� �
� XIX �. $��
'
�+ 	�	������ ��	�� � '
������� ��	�
'
�����, ��������� 

��	�+( 
����(, �
� 
�
��' 
'����� ��	�'
������������� ���+"�����	��, ��������� 

���+( ��	����+"����+( ����
��� � 
�,����	��( ��1�	��. 

 
-. ". 2�����, 

=!/"!- % "!-%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
�	���� ����� ���1�6�������� ��1� ��
5 	 XIX 	���6 

 
�( *.# 1-!9+4$(**! "& �!9% /-.# *.0.$. -.7,%,."& # '!$(( =%*.9%0*! 

1! $( 1820 5., /!5=. 1-.,! *. ,+-.'!"/8  "-!(,!5! $( . 1!$80%$% 0. "*+( 
1-(=1-%*%9."($%. � :"!5! ,-(9(*% -8'/. % 1-!=.>. $( . 7. 5-.*%<8 0(-(7 
--
;.*5($& / 1!$80%$% '!$(( -(58$#-*+) ;.-./"(-. 	 1830—1831 55. 1-!%7!4$% 
=!,!$&*! /-81*+( ,+-8'/% $( ., , ! *!,*!9 $% ",(**%<+, =$# 
=9%-.$"() ",. 
% 
-;.*5($& /!5! 1!-".. 

	! ,"!-!) 0(",(-"% XIX ,. $( !7.5!"!,/% 1! "(1(**!  ".*!,%$% & !=*%9 %7 
,.>*()4%; :$(9(*"!, :/!*!9%/% /-.#. � *!,*+9 -.)!*!9 7.5!"!,/%  "-!(,!5! 
$( . '+$ �-(* /%) 8(7=. �=( & , 1808 5. -8'%$% $(  =$# 
=9%-.$"() ",. 
60 /-( "&#* �! $.* /!5!  ($(*%#, , 1815 5. — 47 0($!,(/ %7 �8-&%* /!5!  ($(-
*%#. 	 40-; 5!=.; XIX ,. *. $( !7.5!"!,/.; -.'!".$% >%"($% �(>!5., 
-.'.0., 
�(4.-". % �.$(,%<. 	 � "&-�+ !$& /!9 8(7=( /-81*+( $( !7.5!"!,/% *.0.$% & 
$%4&   50-; 5!=!, XIX ,. �=*./! $( !1!-8'!0*+) 1-!9+ ($ , *('!$&4%; -.79(-
-.; '+$ % -.*&4(. 	! , #/!9  $80.(, , 1830 5. =$#  !$&,+0(5!= /%; /81<!, =-(-
,( %*8 7.5!"!,$#$% /-( "&#*( �!(9 /!5! % �1. 1!-8' /!5!  ($(*%). 	 40—50-; 
5!=.; >%"($% �'?#0(, /!) ,!$! "% 7.*%9.$% & 7.5!"!,/!) «1! 1!=-#=.9 -.7*+9 
/81<.9 =$# 7.9!- /!5! !"18 /. $( 8, 1%$/!) % ,!7/!)» [1,  . 331]. 

�!$(( 7.9("*!( ,$%#*%( *. :/!*!9%0( /83 >%7*& �!9% /-.# ,! ,"!-!) 1!-
$!,%*( XIX ,(/. !/.7+,.$! -.7,%"%( $( *!) 1-!9+4$(**! "%. �.7,(-*8,4%( # 
, /-.( $( !7.5!"!,/% ,!,$(/.$% ,  6(-8  ,!(5! =() ",%# "+ #0% /-( "&#* /%; 
;!7#) ",. �!9% /-.) ,"#5%,.$ # ,  6(-8 =() ",%# $( !1-!9+4$(**!5! /.1%".-
$.. �$.,*!( 9( "! , $( !7.5!"!,/.; 7.*%9.$.  ! *., *. =!$3 /!"!-!) 1-%;!=%-
$! & 90 % !'2() 7.5!"!,/%. �( !7.5!"!,/% #,$#$% & ! *!,*+9 % "!0*%/!9 
$( *!5! =!;!=. /.7*+. � *!,*.# 9.  . 7.5!"!,$(**!5! $( .  1$.,$#$. & 1! -(-
/.9 	+0(5=(, �+ !$(, �(7(*%, 	+9%, �87( % %; 1-%"!/.9 % =! ".,$#$. & *. $(-
 !1%$&*+( 7.,!=+ 
-;.*5($& /!) 58'(-*%%. �,!%; $( !1%$&*+; 7.,!=!, , �!-
9% /-.( , XIX ,. *( '+$!. 

	 1862 5. 0(-(7 
-;.*5($& /83 $( *83 7. ".,8 %7 �-(* /!5! % � "&-
�+ !$& /!5! 8(7=!, '+$! 1-%1$.,$(*!  ! *!,+; '-(,(*: �($!9!- /!) /!91.-
*%% — 33 530, �()(-8 — 11 000, /81<8 �!$&<8 — 17 648, /81<8 �-.,.*!,8 — 
1 466 [2]. �.0.,4%( # 7.5!"!,/% $( . 8,($%0%,.$% & %7 5!=. , 5!=. 	 1863 5. 1! 
!"0(".9 $( *+; , /-.( '+$! 7.5!"!,$(*! 189 935 '-(,(* [3]. � *!,*.# 9.  . 7.-

                                           
6 © �81-!, 	. �., 2012 
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5!"!,$(**!5! $( . !"1-.,$#$. & 7. 5-.*%<8. �-!%7,!=%$% & 1!-8'/% $( . % =$# 
,*8"-(**(5! 1!"-('$(*%#. �=*./! ,  %$8  $!>%,4%; # % "!-%0( /%; % :/!*!-
9%0( /%; 8 $!,%)  (,(-*+( -.)!*+, , "!9 0% $( % �!9% /-.),  *.'>.$% $( !9 
1-(>=( , (5! ,*(4*%) -+*!/. 

	 1862 5. !'-.7<+ 1(0!- /!5! $( . ($% ",(**%<.) :/ 1!*%-!,.$% & *. ,"!-
-!) , (9%-*!) ,+ ".,/( , �!*=!*(. �(  1!$80%$ ,+ !/83 !<(*/8 7. 9($/!-
 $!)*! "& % ",(-=! "& % '+$ % 1!$&7!,.* $!*=!* /%9 .=9%-.$"() ",!9 *. 1.-
$8'+ /.*!*(- /%; $!=!/ % '!$&4%; /!-.'$(). �!$&/! , 1865—66 55. , 
*5$%3 
% �!$$.*=%3   �(0!-+ !"1-.,%$% 16 /!-.'$()   $( !9 [4,  . 36]. �-(=1-%*%9.-
$% & 1!1+"/% !"1-.,%"& 1(0!- /%) $(  / -8  /%9 1!-".9 *. �(-*!( 9!-(. �! 
8 1(4*!) !/.7.$. & $%4& =! ".,/. $( . , �-!*4".=". 

�.0.,4.# # 7*.0%"($&*.# ,+-8'/. $( !, , �(0!- /!9 8(7=( % *(,!79!>-
*! "&  1$.,$#"& $(  1! -. �(0!-( % 9!-(9 =! 
-;.*5($& /. 1! ".,%$. 1(-(= 
1-!9+4$(**%/.9% 7.=.08  "-!%"($& ",. $( !1%$&*+; 7.,!=!, *. 9( "(. �./ 
8>( !"9(0.$! &, $( !1%$&*+; 7.,!=!, /./ *. �(0!-(, "./ % , �!9% /-.( 1!-
 "-!(*! *( '+$!. �!$&/! , *.0.$( �� ,(/. , 8 "&( -. �(0!-+ *.0.$ =() ",!,."& 
$( !1%$&*+) 7.,!= «�"($$. �!$.-(» («�!$#-*.# 7,(7=.»). 

	 70-( 5!=+ XIX ,. /!$%0( ",! 7.5!"!,$#(9+; 9."(-%.$!, 7*.0%"($&*! 
8,($%0%,.(" #. 	 1874 5. , $( *%0( ",.; � "&-�+ !$& /!5! % �-(* /!5! 8(7=!, 
'+$! 7.5!"!,$(*!: =$# 7.5-.*%0*!5! !"18 /. — 129 127 '-(,(*, =$#  8=! "-!(-
*%# — 55 883 '-(,*. % 2 000 >(-=(), =$#  1$.,. , *%7!,&( 	!$5%, �(-9 /83 
58'(-*%3 % =$# �-!*4".=" /!5! 1!-". — 2 7425 '-(,(* [5,  . 20]. � /!*<8 XIX 
— *.0.$8 �� ,. $( *.# 1-!9+4$(**! "& =! "%5$. =!,!$&*! ,+ !/!5! 8-!,*#. 
	 1901 5. , �(0!- /!9 8(7=( '+$! 7.5!"!,$(*! 55 371, , � "&-�+ !$& /!9 — 
321 331, , �-(* /!9 8(7=( — 185 349 '-(,(*. 	 (5! , :"!9 5!=8 '+$! 7.5!"!,-
$(*! 562 051 '-(,(* [6].  

�"./, ,! ,"!-!) 1!$!,%*( XIX ,. *.0.$. & ./"%,*.# :/ 1$8.".<%# $( !, 
�!9% /-.#, /!"!-.# ,!7-! $. , *.0.$( �� ,. �! 8=.- ",!  "-(9%$! & 8,($%0%"& 
=!;!= !" :/ 1$8.".<%% $( *+; '!5." ",, =(".$&*! -(5$.9(*"%-!,., 8 $!,%# 7.-
5!"!,/% $( .. � *!,*.# 9.  . $( *+; '!5." ", /-.# % 1!$&7!,.$. & /./  +-&( % 
,+,!7%$. & %7 �!9% /-.#. �82( ",(**83 -!$& , -.7,%"%% $( !7.5!"!,%"($&*!) 
1-!9+4$(**! "% �!9% /-.# ,! ,"!-!) 1!$!,%*( XIX ,. %5-.$% .-;.*5($& /%( 
$( !7.,!=0%/%, %*! "-.**+( 1-(=1-%*%9."($%, /!9%, ,#" /%(, 0(-=+* /%( 
/81<+ % 7.>%"!0*+( /-( "&#*(. �*%, /./ 1-.,%$!, 80%"+,.# "-8=*! "% 7.5!"!,-
/% $( .,  "-(9%$% & /  !7=.*%3 -.7$%0*!5! -!=. !'?(=%*(*%). 	(=82%9% 6!--
9.9% /.1%".$% "%0( /%; !'?(=%*(*%) , $( *!) 1-!9+4$(**! "% '+$% "!-5!-
,+( =!9., ./<%!*(-*+( !'2( ",. % 1.(,+( "!,.-%2( ",.. 

	 �!9% /-.( "!-5!,+( =!9. *.0.$% =() ",!,."& , 70—80-( 5!=+ XIX ,. � 
/!*<8 XIX ,. *. "(--%"!-%% �!9% /-.# 7.5!"!,$#$% $(  =( #"& "!-5!,+; =!9!,, 
/!"!-+( 1! ;.-./"(-8  ,!(98 '+$% "!-5!,!-1-!9+4$(**+9%. 	!7-! 4%) !'?-
(9 $( !7.5!"!,!/ % /!*<(*"-.<%# 1-!%7,!= ",. % /.1%".$. ,+7,.$% !'-.7!,.-
*%( ./<%!*(-*+; /!91.*%), '!$(( -.7,%"!) 6!-9+ !-5.*%7.<%% /.1%".$% "%-
0( /%; !'?(=%*(*%). 	!7*%/.$% :"% /!91.*%% *. ! *!,( 1-(!'-.7!,.*%# -.*(( 
 82( ",832%; "!-5!,+; =!9!,. �./ !'-.7!,.$% & "!,.-%2( ",! �($!9!- /%; 
$( !1%$&*+; 7.,!=!, 1!= 6%-9!) «�. �8 .*!,  +*», �(7(* /!( $( !1-!9+4-
$(**!( !'2( ",! «
. �8>*%/!,»,  (,(-*!( $( !1-!9+4$(**!( "!,.-%2( ",! 
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«�8-/!, % �(-5!$&=», «
9! !,, �(-*(" % �!». �( /!$&/! ./<%!*(-*+; !'-
2( ",, ! 82( ",$#32%; $( !7.5!"!,/% , �!9% /-.(, ,!7*%/$% 7. 5-.*%<(). 	 
/!*<( XIX ,. , �,(<%% !'-.7!,.$% & ./<%!*(-*!( $( !1-!9+4$(**!( !'2( "-
,! «�(0!-.» % «
/<%!*(-*.# /!91.*%# =$# :/ 1$8.".<%% $( !, *. �(,(-( �! -
 %%», . , �!$$.*=%% !'2( ",! «
$&<%8  % �! 1-((9*%/%» [7,  . 24—26]. 

�.5!"!,/!) $( . , �!9% /-.(, /-!9( /-81*+; /!91.*%), 7.*%9.$% & % 9($-
/%( $( !1-!9+4$(**%/%,  -(=% /!"!-+; '+$% % 9( "*+( /81<+: �.'!(,, �1-
$( *%*, �87&'!>(,, �.;!,, �!-!$(, % =-85%(. �*.0.$. !*% '+$% 1!=-#=0%/.9% 
8 /-81*+; $( !1-!9+4$(**%/!,, . 7."(9, *.>%, !1-(=($(**+) /.1%".$ *. 
1!=-#=.;  ".$%  .9! "!#"($&*+9% 1-!9+4$(**%/.9%. 	 1891 5. �.'!(, 7.5!"!-
,%$ =$#  1$.,. / 
-;.*5($& /8 5 394 '-(,*. [8]. �=*./! 1!  -.,*(*%3   "!,.-
-%2( ",.9% % %*! "-.*<.9%, :"! /!$%0( ",! 7.5!"!,$(**+; '-(,(* '+$! *(-
7*.0%"($&*+9. �./, "!$&/! �. �"3.-", .*5$%) /%) 1!==.**+), , :"!9 >( 5!=8 
7.5!"!,%$ , � "&-�+ !$& /!9 8(7=( 108 "+ . '-(,(* [9]. �.5$#=*83 /.-"%*8 7.-
5!"!,/% $( . "!$&/! 1! !=*!98 $( *%0( ",8 (. %; , �!9% /-.( '+$! ,! (9&) =.-
(" ".'$%<. [10]. 

 
�,(=(*%# ! $( !1-!9+4$(**%/.;, ,+-8'%,4%; $(  , /.7(**+; =.0.;   /!99(-0( /!) <($&3  

 !  1$.,!9 / 
-;.*5($& /8 1! 	+0(5!= /!98 $( *%0( ",8 1898—1899 55. 
 

&�	�������	� 
	�� 

	 ��������� ����-

�����!����	��� 

 ��������� $�����	�������� 
���	������ 

������ 


9! !,, �(-*(" % �! �(< 5. � "&-�+ !$& / �! *!,+;  16 000 
�$!,+;  7 180 

�=(  �!*"()*(  	. �. �%/%"%*  . � "&-�8$!9 �! *!,+;  9 340 
�$!,+;  3 640 

�8-/!, % �(-5!$&= 	. �. �%*%*  . � "&-�8$!9 �! *!,+;  13 322 
�$& (*, �".91( % �! 	. �. �!1"#/!, 5. � "&-�+ !$& / �! *!,+;  13 764 

�$!,+;  1 505 
�!$&< �. �. �!-#(,  . �!-=%*! �! *!,+;  6 606 
�8 .*!,,  +* �. �. �8/%* 5. � "&-�+ !$& / �! *!,+; 6.8"*+;* 1 799 
�. �"3.-" 
. �. �.4%;%*  . �!-=%*! �! *!,+;  2 080 

�! *!,+; 6.8"*+; 4 735 
�-."&# 	.$&*(,+ 
. 
. �-!/!1&(,  . �(-0!9&# �! *!,+;  11 118 

�$!,+;  2 231 
�81(< 
. �. �.'!(, �$&#*!, /%) 5. � "&-�+ !$& / �! *!,+;  1 318 

	���� �! *!,+;  73 448 
�$!,+;  14 556 
�! *!,+; 6.8"*+; 6 534 

 
* �.8"*+( — '-(,*.   !1-(=($(**+9% 1!-!/.9%. 
 
�.'$%<. 1!/.7+,.(", 0"! ! *!,*+9% -.7-.'!"0%/.9% $( *+; '!5." ", �!-

9% /-.# , XIX ,. #,$#$% & "!-5!,+( =!9. % ./<%!*(-*+( /!91.*%%, /!"!-+( 
 "-(9%$% & ,+,(7"% $(  /-85$#/!9 /  ,!%9 $( !1%$&*+9 7.,!=.9 % 1!$80%"& 
'!$&4%( 1-%'+$%. � -.7,%"%% %*6-. "-8/"8-+ *(1! -(= ",(**! , �!9% /-.( 
/.1%".$% "+, . "(9 '!$(( %*! "-.**+( $( !1-!9+4$(**%/%, *( =89.$%, 8 9(-
 "*+; >( /81<!,-$( !1-!9+4$(**%/!,  ,!%; /.1%".$!, =$#  "-!%"($& ",. $(-
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 !1%$&*+; 7.,!=!, , /-.( *( ;,.".$!. 	  ,#7%   :"%9 �!9% /-.) =! 1917 5. ! ".-
,.$ # -.)!*!9, 1! ".,$#32%9  +-&( =$# 1-!9+4$(**+; !'?(/"!, �,-!1()-
 /!5! �(,(-. % 7. 5-.*%<8. 

� *!,*!) /!*"%*5(*" $( *+; -.'!0%;  ! ".,$#$% /-( "&#*(. �.'!".$% !*% 
1! *.)98, *. $( !-.7-.'!"/.; 5! 1!= ",!,.$. 1!=-#=*!-=!5!,!-*.#  % "(9. !--
5.*%7.<%% 7.5!"!,!/ % !1$."+ "-8=., /!"!-.# 5.-.*"%-!,.$. ,+ !/%( 1-%'+$% 
$( !1-!9+4$(**%/.9 % *%7/%( 7.-.'!"/% -.'!0%9. � /!*<8 XIX ,. , $( !7.5!-
"!,/.; (>(5!=*! 1-%*%9.$! 80. "%( !/!$! 6 000 0($!,(/ [11]. 	 ( -.'!"+ , $(-
 8 % *.  1$.,( ,+1!$*#$% & ,-80*83. �$.,*!) 1!=9!5!) /-( "&#*%*8 '+$. (5! 
$!4.=&. �-8= /-( "&#*%*. , $( 8 '+$  "-.4*! "#>($. �8'/. $( . 1-!%7,!=%-
$. &, /./ 1-.,%$!, 7%9!), ,=.$(/( !" =!9. ,  "8>8, 9!-!7. �, *( 9!"-# *. *(-
'!$&4!) 7.-.'!"!/, /-( "&#*( 4$% , $( , 1!"!98 0"! -.'!". =.,.$. -(.$&*+( 
=(*&5%. �(>=8 $( !1-!9+4$(**%/!9 % (5! =!,(-(**+9% % /-( "&#*%*!9  8-
2( ",!,.$. 1!=-#=*!-=!5!,!-*.#  % "(9. *.)9.. �.-.'!"*.# 1$."., /./ 1-.,%-
$!, 8 ".*.,$%,.$. & $( !1-!9+4$(**%/!9 % '+$. *('!$&4!). �./, , 	+9 /!9 
$( *%0( ",( / /!*<8 XIX ,.  -(=*%) 7.-.'!"!/ -.'!0%;  ! ".,%$ 1-% -8'/( $( . 
50 /!1.,  1$.,( — 80 /!1. �!$!>(*%( /-( "&#* 8 858'$#$! & "(9, 0"! *!,+( 
1-!%7,!= ",(**+( !"*!4(*%# '+$% !18".*+ *."8-.$&*!) !1$."!) "-8=., /.-
'.$&*+9% 8 $!,%#9% /!*"-./"!,. �%7*& % "-8= -.'!0%; , $( 8 , $(= ",%( .*-
"% .*%".-*+; 8 $!,%)  !1-!,!>=.$% & "-.,9.9% % '!$(7*#9%. � /./!)-$%'! 
9(=%<%* /!) 1!9!2% 5!,!-%"& *( 1-%;!=%$! &. � "( ",(**!, "#>($+( 8 $!,%# 
"-8=. % '+"., *%7/.# !1$.". "-8=., !" 8" ",%( $&5!" =$# 1!$80(*%# $( *+; 9.-
"(-%.$!, %7 /.7(**!-/-( "&#* /%; =.0 ,+7+,.$% *(=!,!$& ",! $( *+; -.'!0%;. 

�./%9 !'-.7!9, ! *!,*83 -.'!083  %$8 *. $( !-.7-.'!"/.;  ! ".,$#$% 
/-( "&#*(, % /!$%0( ",! %; 1! "!#**! -! $!. �.7,%"%( $( *!) 1-!9+4$(**! "% 
, �!9% /-.( ,*! %$! 7.9("*!( ,$%#*%( *.  !<%.$&*!-:/!*!9%0( /83 >%7*& 
:"!5! -(5%!*. % *.0%*.$! 7.*%9."& ,(=82%( 1!7%<%%. 

 
�	��	����
	����	� ��	��� 

1. � "!-%# �!9%   =-(,*()4%; ,-(9(* =! /!*<. �� ,(/. [�(/ "]. — �+/"+,/.-, 2004. 
— �. 1. — 559  . 

2. �! 8=.- ",(**+) .-;%, 
-;.*5($& /!) !'$. "%, 6. 200, !1. 4, =. 21, $. 76—99. 
3. �! 8=.- ",(**+) .-;%, 	!$!5!= /!) 58'(-*%%, 6. 276, !1. 1, =. 2126, $. 51; �.<%!-

*.$&*+) .-;%, �( 18'$%/% �!9% (=.$(( �
��), 6. 115, !1. 6, =. 190, $. 133. 
4. 3����, �. &. � "&-�%$&9. — /-.) �(0!- /%) [�(/ "] / 	. �. �81-!,, 
. �. �9(".-

*%*, 
. 
. �!1!,. — �+/"+,/.-, 1991. — 175  .  
5. 4
��,��
, �. $. �( *!) /!91$(/  �( 18'$%/% �!9%: % "!-%# %  !,-(9(**! "& 

[�(/ "] / �. �. �.'!-<(,., 	. �. �81-!,. — �+/"+,/.-, 2005. — 127  . 
6. �.80*+) .-;%, �!9% *.80*!5! <(*"-. �-� �
� (=.$(( �
 ��� �-� �
�), 6. 1, 

!1. 12, =. 58, $. 183. 
7. 4
��,��
, �. $. �( *!) /!91$(/  �( 18'$%/% �!9%: % "!-%# %  !,-(9(**! "& 

[�(/ "] / �. �. �.'!-<(,., 	. �. �81-!,. — �+/"+,/.-, 2005. — 127  . 
8. �
��, 6. 155, !1. 1, =. 121, $$. 19—26. 
9. �.9 >(, $$. 29—112. 
10. �.9 >(, 6. 155, !1. 1, =. 100, $. 81—82. 
11. �
 ��� �-� �
�, 6. 1, !1. 12, =. 55, $. 338. 
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= � 630*36 

  
� 	�
��� ���	
�+ �	����+� 	������+� 	(��+ ����
�� �
��+( � 	�������+( ��	�-

'
�����������+( �
"��
(. 
  

 �. &. 5!���,  
/.*=%=." "(;*%0( /%; *.8/ 

 (�+/"+,/.- /%) $( *!) %* "%"8"); 
 �. .. ����	���	���,  

 1(<%.$% " 
 (��� ��� «�( 1-!9 (-,% », 5. �+/"+,/.-) 

 
��	�� ��3����4�� ��1��
 �
���1�  

	 ���
	����� �����3 1
6��7 
 
�-%9(*#(9.# *. 7.-8'(>*+; $( !7.5!"!,%"($&*+; 9.4%*.;  % "(9. 1(-(-

=.0% =.**+; 1!7,!$#(" !'?(=%*%"& , $!/.$&*83  ("& :$(/"-!**+( 9!=8$%, 
'$!/% 81-.,$(*%# %$%  $!>*+( =."0%/% [1]. 

�-%9(*(*%(  % "(9+ 1(-(=.0% =.**+; =.("  $(=832%( 1-(%982( ",.. 
• �'9(* =.**+9% 9(>=8 '$!/.9% 81-.,$(*%# 1-!%7,!=%" # *. 8*%6%<%-

-!,.**!) '.7(. 
• �%*.  $8>%" 9.5% "-.$&3 =$# 1(-(=.0% =.**+;. 
• �1-!2.(" # 1!=/$30(*%( =!1!$*%"($&*!5! !'!-8=!,.*%#. 
• �%*. =.**+; #,$#(" # !"/-+"!)  % "(9!), / /!"!-!) 9!58" '+"& 1!=-

/$30(*+ /./ 9(=*+( 1-!,!=., "./ %  "(/$!,!$!/!**+( 1-!,!=*%/%. 
• �!>*! 1-!,!=%"& !=*!,-(9(**83 =%.5*! "%/8 *( /!$&/%; 9!=8$() % 

'$!/!, 81-.,$(*%#, ,;!=#2%; ,  % "(98.  
�.  9!"-%9  % "(9+ 1(-(=.0% =.**+;  % "(9+ 81-.,$(*%# *. 1-%9(-( $(-

 !7.5!"!,%"($&*+; 9.4%* Ponsse [2]. 	  "-8/"8-*83  ;(98 :$(/"-!**!)  % "(-
9+ OptiControl 81-.,$(*%# 9.4%*!) Ponsse ,;!=#" 4%*. ARCNET, % 1!$&78(-
9.# =$# !'9(*. =.**+9% 9(>=8 9!=8$#9% :$(/"-!**!5! 81-.,$(*%# 5%=-!1-%-
,!=!9 9.4%*+ % 1.-.$$($&*!  % "(9. CAN, =$# 81-.,$(*%# =%7($&*+9 =,%5.-
"($(9 (-% . 1).  

�-.,*%"($&*+( 1.-.9("-+ -.'!"+ ArcNet: 9./ %9.$&*.# =$%*. (L), /!$%0(-
 ",! 87$!, (nodes) ,  ("% (n), *.1-#>(*%( , $%*%#; (U). 

DC ArcNet (EIA-485): L = 274 9 (900 feet), n = 17 87$!,, U = 13÷15 V (±7 V). 
C 2004 5. 
C ArcNet (EIA-485): L = 213 9 (700 feet), n = 13 87$!,, U = 1÷5 V 

(±2,5 V). �/!-! "& 2,5 �'%"/c. 
�;(9.  !(=%*(*%# 87$!, 1! -(= ",!9 ArcNet 1!/.7.*. *. -% . 2. 
�'2.#  ;(9. :$(/"-!**!)  % "(9+ OptiControl 81-.,$(*%# 9.4%*!) 

Ponsse 1-(= ".,$(*. *. -% . 3. 
 

                                           
7 © �4/!, 
. �., �-. %$&*%/!, 
. �., 2012 
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�	�. 1. �"-8/"8-*.#  ;(9. :$(/"-!**!)  % "(9+ OptiControl 81-.,$(*%# 9.4%*!) Ponsse 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

�	�. 2. �;(9.  !(=%*(*%# 87$!, 1! -(= ",!9 ArcNet 
 

 

L 

ArcNet 

9!=8$% 
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�	�. 3. �'2.#  ;(9. :$(/"-!**!)  % "(9+ OptiControl 81-.,$(*%# 9.4%*!) Ponsse 
 
�$# 81-.,$(*%#  %$!,+9 .5-(5."!9 $( !7.5!"!,%"($&*!) 9.4%*+ % ,7.%-

9! ,#7% 9(>=8 9!=8$#9% "./>( % 1!$&783" # 4%*+ 1(-(=.0% =.**+; CAN 
(-% . 4). �%5*.$+ 1(-(=.3" # 4%*!) CAN , <%6-!,!9 ,%=(. 	,%=8 -.7$%0*+; 
"-('!,.*%) / "./"!,!) 0. "!"( % / !'?(98 1(-(=.,.(9!) %*6!-9.<%%  % "(98 
CAN =($#" *. =,( !"=($&*+(  % "(9+: 

•   4%*!) CAN  %$!,!5! .5-(5.". (High-Speed), 1(-(=.0. =.**+; 0(-(7 
/!"!-83 1-!%7,!=%" #  !  /!-! "&3 500 /'%"/ , 1-./"%0( /% !'( 1(0%,.32() 
-.'!"8  % "(9+ , -(.$&*!9 ,-(9(*%; 

•   4%*!) CAN %*6!-9.<%!**!-/!9.*=*!)  % "(9+ (Low-Speed), 1(-(-
=.0. =.**+; 0(-(7 /!"!-83 1-!%7,!=%" #  !  /!-! "&3 100 /'%"/ ,  !!",(" "-
,832() !"*! %"($&*! *(,+ !/%9 "-('!,.*%#9. 

 

 
 
 

�!=8$& ./"%,*!) 1!=,( /% 
(Active damping 250) 

�!=8$& 9.*%18$#"!-. 
(Crane 251) 

 

�!=8$& "-.* 9%  %% 
(Transmission 252) 

 

�!=8$&  %=(*&# 
(Seat 253) 

 

3	�� �������	 ������ ARCNET 

(ARCNET network, harvesters) 

 

Harvester 254 

�%*. ARCNET % 1!$&78(" #  
=$# !'9(*. =.**+9% 9(>=8 9!=8$#9% 

:$(/"-!**!5! 81-.,$(*%#  
5%=-!1-%,!=!9 9.4%*+ 

 
�%*. =.**+; ARCNET  

% 1!$&78(" # ,  % "(9( OptiControl  
  2004 5. 
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�	�. 4. �;(9.  % "(9+ 81-.,$(*%# =,%5."($# , 9.4%*( Ponsse: 
1 — -.7,("$%"($&*!- !5$. 832(( 8 "-!) ",! (Starpoint); 2 — 9!=8$& "-.* 9%  %%; 

3 — /.'%**+) 9!=8$&  % "(9+ 81-.,$(*%# =,%5."($(9; 4 — 9!=8$&  % "(9+ 
81-.,$(*%# =,%5."($(9 PLD; 5 — 4%*. High-Speed CAN  %$!,!5! .5-(5.".; 

6 — 4%*. Low-Speed CAN  %$!,!5! .5-(5.". 

 

	  "."&( -.  9!"-(*.  ;(9. 1! "-!(*%#  % "(9+ 1(-(=.0% =.**+; *. $( !-
7.5!"!,%"($&*!) "(;*%/( Ponsse. �!/.7.*+ ,.>*()4%(  ,!) ",.  % "(9+: 

• !'( 1(0(*%( 9./ %9.$&*!) *.=(>*! "%: ,*8"-(**%( % *.-8>*+( 1!9(;% 
=!$>*+ '+"& !'#7."($&*! -. 1!7*.*+; 

• ,+ !/.# >%,80( "&: 1-% ,+;!=( %7  "-!# !=*!5! %7 '$!/!, 81-.,$(*%#, 
 % "(9. =!$>*. 1-!=!$>."& 68*/<%!*%-!,."&, !'( 1(0%,.# !'9(* =.**+9% 
9(>=8 (( -.'!"! 1! !'*+9% /!91!*(*".9%; 

• ,+ !/.# 1$!"*! "& 1!"!/. =.**+;: , ( '$!/% 81-.,$(*%# =!$>*+ , /.>-
=+) 9!9(*" ,-(9(*% -. 1!$.5."& !=%*./!,!) %*6!-9.<%() % 1!$80."& !=%*.-
/!,+( =.**+(; 1-% 1!,-(>=(*%%  % "(9+ , ( '$!/% 81-.,$(*%# =!$>*+ 1!$8-
0."& %*6!-9.<%3 ! (( *(% 1-.,*! "%; 

• ,+ !/.#  /!-! "& 1(-(=.0% =.**+;: !'9(* =.**+9% 9(>=8 1!=/$30(*-
*+9% /  ("% /!91!*(*".9% =!$>(* 1-!%7,!=%"& # ,!79!>*! '+ "-(), 0"!'+ 
!'( 1(0%"& "-('!,.*%# 1(-(=.0% , -(.$&*!9 ,-(9(*%. 

 
�	��	����
	����	� ��	��� 

1. �
��� �. �. �$(/"-!**+(  % "(9+ 81-.,$(*%# %*! "-.**+; .,"!9!'%$() [�(/ "] / 
�. 
. �.*!,. — �. : �!-#0.# $%*%# — �($(/!9, 2004. — 224  . 

2. �8/!,!= ",! 1! :/ 1$8.".<%% %  (-,% *!98 !' $8>%,.*%3 9.4%* �!*  ( [�(/ "]. 
— Ponsse plc, 2009. — 244  . 
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���#	 «�	����	������ ����������	� ����	�������� 	 �	������� �	��  

����� �������	�	 ���	» 

 
= � 628.316 (470.13) 

 
$��	�
����+ �'����
�+  &5 '
 2011 �. �� �����
� ���	��� 	����+( ��� 
)�-

���
 �. �+��+��

 (5�	������
 .���) �� ��!���������� � ��������� �( ���,���
,�� 

�� 0,2 ��/��
3
. 

 
.. .. �������, 

/.*=%=."  ($& /!;!7#) ",(**+; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�2����
 ���2��3 	��  


0������
 «�����	�
�» �� ��7����������	  
�� 0����4�2���� ����1��1�4� ���	�5 8 

 
�7,( "*!, .:-!1!-" 5!-!=. �+/"+,/.-. , *. "!#2(( ,-(9# *.;!=%" # , 

0(-"( 5!-!=. % *( %9(("  .*%".-*!-7.2%"*!) 7!*+. �" 3=. 7./!*!9(-*+ 8>(-
 "!0(*%( "-('!,.*%) 1-%-!=!!;-.**+; !-5.*!, / /.0( ",8  '-. +,.(9+; 
 "!0*+; ,!= .:-!1!-"., , 0. "*! "%, / /!*<(*"-.<%% , *%; *(6"(1-!=8/"!,. �. 
 (5!=*#4*%) =(*&  !=(->.*%( *(6"(1-!=8/"!, ,  '-. +,.(9+; ,!=.; *( =!$>-
*! 1-(,+4."& 0,2 95/=93. �.**+) 1!/.7."($& /.0( ",. ,!=+ *.  ".-+; !0% "-
*+;  !!-8>(*%#; '(7 *.80*!5!  !1-!,!>=(*%# =! "%0& *(,!79!>*!. �"%9 !1-
-(=($#(" # ./"8.$&*! "& % 1-./"%0( /.# 7*.0%9! "& "(9+ %  $(=!,.*%), 7./.-
7.**!) ��� �� «�!9%.,%."-.* » �+/"+,/.- /!98 $( *!98 %* "%"8"8 *. 1(-
-%!= %3$& — .,58 " 2012 5.  

�($& -.'!"+ — -.7-.'!"/. 1-./"%0( /%; -(/!9(*=.<%) 1! =! "%>(*%3  !-
=(->.*%# *(6"(1-!=8/"!,  "!0*+; ,!=.; .:-!1!-". «�+/"+,/.-» =! 0,2 95/93. 

 
+�������	��	�� ��@�����, ��@��� 	 ������ ������ 

�0% "*!(  !!-8>(*%( .:-!1!-". �+/"+,/.- -. 1!$!>(*! , 9. �.,1!* % 
1-(= ".,$#("  !'!) =,. ".*/. -.79(-!9 5 × 8 9, 5$8'%*!) !/!$! 4 9,  !(=%*(*-
*+; =-85   =-85!9 1(-(18 /*!) "-8'!). �.>=+) ".*/ '("!**+9% 1(-(5!-!=/.-
9% -.7=($(* *. !" (/%, -. 1!$!>(**+( 1(-1(*=%/8$#-*! "!/8 ,!=+. �.5-#7*(*-
*.# ,!=.  .9!"(/!9 1! "81.(" , 1(-,+) ".*/, *./.1$%,.(" # , 1(-,!9 (5! !" (-
/( % 7."(9 0(-(7  % "(98 1(-(5!-!=!/ % 1(-(18 /*83 "-8'8 1! "81.(" ,! ,"!-
-!) ".*/. �0% "/. ,!=+ !" "#>($+; 6-./<%) *(6"(1-!=8/"!, 1-!% ;!=%" 7. 
 0(" 1(-($%,!, ,!=+ 0(-(7 1(-(5!-!=/%, . $(5/%( 6-./<%%  !-'%-83" # *. ,+-
;!=( %7 ,"!-!5! ".*/. , =,8; 1! $(=!,."($&*! -. 1!$!>(**+; 1(-(5!-!=/.; %7 
9;., "!$2%*!) !/!$! 0,6 9. �-!)=# 0(-(7 9!; !0%2(**.# ,!=.  '-. +,.(" # 
0(-(7 ,+,!=*83 "-8'8 , 1-!"(/.32%) -#=!9   "(--%"!-%() !0% "*+;  !!-8-
>(*%) -80(). 

�. 1(-%!= -.'!" *. !'?(/".;, 8/.7.**+; , =!5!,!-(, -.'!"+ '+$% 1-!,(=(-
*+ , =,. :".1. — 1!=5!"!,%"($&*+) % ! *!,*!).  

                                           
8© �!9.*!, �. �., 2012 
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�!=5!"!,%"($&*+) :".1 ,/$30.$ ,  ('# 7./81/8 *(!';!=%9+; =$# 1-!,(-
=(*%# -.'!" 9."(-%.$!, ('./"(-%.$&*+) 1-(1.-.", 9%*(-.$&*+( 8=!'-(*%#, 
 !-'(*"+ % =-.) %  "%98$#<%3 ( "( ",(**!) 85$(,!=!-!=!/% $#32() 9%/-!-
6$!-+, !'%".32() , ,!=( !0% "*!5!  !!-8>(*%#.  

�! /!$&/8 ./"%,*! "& './"(-%.$&*!5! 1-(1.-.". , 7*.0%"($&*!) 9(-( 7.-
,% %" !" "(91(-."8-*+; 8 $!,%), , 1-!<(  ( -.'!"+ !" $(>%,.$. & "(91(-."8-
-. ,!7=8;. , =*(,*+( % *!0*+( 0. +. 

	 ! *!,*!) :".1 -.'!" ,!=*.# 1!,(-;*! "& !0% "*+;  !!-8>(*%) 1(-%!-
=%0( /% !'-.'."+,.$. & *(6"(!/% $#32%9 './"(-%.$&*+9 1-(1.-."!9 «�*%-
,(- .$» 7.,!= /!5! %75!"!,$(*%#. 	  !!",(" ",%%   -(/!9(*=.<%#9% 1! 1-%9(-
*(*%3 './"(-%.$&*!5! 1-(1.-."., !=*!,-(9(**!   *%9 ,*! %$% & 9%*(-.$&*+( 
8=!'-(*%#, , ! *!,*!9 , ,%=( .99%.0*!)  ($%"-+ , =!7( 6 /5. �!7. ,*! %9+; 
8=!'-(*%) !'! *!,.*. , !18'$%/!,.**!) -.*(( *.4() -.'!"( [1]. 	 (5! '+$! 
1-!,(=(*! 4( "& !'-.'!"!/ ,!=*!) 1!,(-;*! "% !'?(/"..  

�!=(->.*%( *(6"(1-!=8/"!, , !'-.7<.; ,!=+ !1-(=($#$! & ,  (-"%6%<%-
-!,.**!) $.'!-."!-%% «�/!.*.$%"» �* "%"8". '%!$!5%% �!9% �� �-� �
� 
1!  !!",(" ",832() 9("!=%/(. 	 (5! '+$! 1-!.*.$%7%-!,.* 21 !'-.7(< ,!=+. 

 
���������� 	���������	 

	 *.0.$( -.'!" *. ;%9%0( /%) .*.$%7 '+$% !"!'-.*+ "./ *.7+,.(9+( % -
;!=*+( !'-.7<+ 7.5-#7*(**!) ,!=+. �*% !"'%-.$% & /./ ,*8"-% ".*/!,, "./ % , 
9( "(  '-! . %7 !0% "*!5!  !!-8>(*%#. �"! '+$! *(!';!=%9! /./ =$# !1-(=(-
$(*%# % ;!=*!) /!*<(*"-.<%% *(6"(1-!=8/"!, , ,!=( ".*/!,, "./ % =$# 1-(=,.-
-%"($&*!) !<(*/% :66(/"%,*! "% !0% "*!5!  !!-8>(*%#. �(78$&"."+ .*.$%7!, 
1-%,(=(*+ , ".'$%<(. 

 
�.  !,.# /!*<(*"-.<%# *(6"(1-!=8/"!,  

, % ;!=*+; !'-.7<.; ,!=+ %7 !0% "*!5!  !!-8>(*%# , 9. �.,1!* (29.07.2011 5.) 
 

A �/� 8�	����� ��������	� ���#�����#	 ��
�����������, ��/��3
 

1 ��� (,*8"-% ".*/. B 1) 7 050 ± 1 800 
2 ��� (,  '-. +,.(9!) ,!=() 9,8 ± 2,4 

 
'�	�����	�. �.7-(4(**.# /!*<(*"-.<%# *(6"(1-!=8/"!, — 0,2 95/=93. 

 
�.=! !"9("%"&, 0"! 1-% !"'!-( % ;!=*!) 1-!'+ ,!=+ %7 ".*/. B 1 *. "(--

-%"!-%% ��� ,%78.$&*+) ! 9!"- 1!,(-;*! "% ,!=+ 1!/.7.$, 0"! !*. 1!$*!-
 "&3 7./-+".  $!(9  ,("$+; *(6"(1-!=8/"!, "!$2%*!) , *( /!$&/!  9 % % -
18 /.$. ;.-./"(-*+) -(7/%) 7.1.;, !282.(9+) (2( 1-% 1!=;!=( / ".*/8. �%-
9%0( /%) .*.$%7 1!=",(-=%$ ,( &9. ,+ !/83 /!*<(*"-.<%3 *(6"(1-!=8/"!, , 
.*.$%7%-8(9!) ,!=( ( 9. ".'$%<8). �(9 *( 9(*((, *. ,+;!=( %7 !0% "*+;  !-
!-8>(*%) *(6"(1-!=8/"!, '+$! 7*.0%"($&*! 9(*&4( — 9,8 95/=93, ". (.  *%>(-
*%(  ! ".,%$! '!$(( 0(9 700-/-."*83 ,($%0%*8. �( 9!"-# ,+ !/83 :66(/"%,-
*! "& !0% "*!5!  !!-8>(*%#, 0"!'+ =! "%0& -.7-(4(**+; /  '-! 8 0,2 95/=93, 

 !=(->.*%( *(6"(1-!=8/"!, ,  '-. +,.(9!) ,!=( =!$>*! '+$! '+"& =!1!$*%-
"($&*!  *%>(*! (2( , 50 -.7. 
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�7,( "*!, 0"! !=*%9 %7 !5-.*%0%,.32%; 6./"!-!, ./"%,*! "% './"(-%-
.$&*!5! 1-(1.-.". #,$#3" # *%7/%( (*%>( +10 °�) 1!$!>%"($&*+( "(91(-."8-+ 
,!7=8;.. 
*.$%7 "(91(-."8-+ ,!7=8;. , 1(-%!= 1-!,(=(*%# -.'!" 1!/.7.$, 0"! , 
=*(,*+( 0. + 7. 1(-%!= *.'$3=(*%) !*. *( !18 /.$. & *%>( +10 °� % *( $%9%-
"%-!,.$. ./"%,*! "& './"(-%). 	 *!0*+( 0. +, './"(-%%, 1!-,%=%9!98, 7*.0%-
"($&*!  *%>.$%  ,!3 ./"%,*! "&, % *( -(.$%7!,.$% , 1!$*!) 9(-(  ,!) 1!"(*-
<%.$ %7-7. 1-(!'$.=.*%# , :"! ,-(9#  8"!/ "(91(-."8-+ *%>( +10 °�. �./, , .,-
58 "( *!0()   "(91(-."8-!) ,+4( +10 °� '+$! ,! (9&, , 1(-,!) =(/.=(  (*"#'-
-# "!$&/! =,( *!0%, , ! ".$&*!( ,-(9# , *!0*+( 0. + "(91(-."8-. !18 /.$. & 
*%>( 10 °�. �$# 1!,+4(*%# :66(/"%,*! "% -.7$!>(*%# *(6"(1-!=8/"!, *.9% 
1-%9(*#$% & , =,. -.7. '!$(( ,+ !/%( =!7+ './"(-%.$&*!5! 1-(1.-."., ,*! %-
9!5! *. 1!,(-;*! "& 7.5-#7*(**!) ,!=+ , ".*/.;. 

�! "!#**! ! 82( ",$#(9+( ,%78.$&*+( *.'$3=(*%# 7. 1!,(-;*! "&3 ,!-
=+ , ".*/.; 1!/.7.$%, "!   *.0.$!9 -(58$#-*!5! ,*( (*%# './"(-%.$&*!5! 1-(-
1.-."., *(  9!"-# *. 1-(!'$.=.*%( *%7/!) 1!$!>%"($&*!) "(91(-."8-+ , *!0-
*+( 0. +,  ".$% 1!#,$#"& # % ,%=%9+( %79(*(*%# *. 1!,(-;*! "% 7(-/.$. ,!=+ 
,*8"-% !0% "*+;  !!-8>(*%). �. 9( "( 9. $#*+; 1#"(* % -.=8>*!) 1$(*/% 
 ".$% 1! "(1(**! -.7-. "."& # '8-+( % ->.,!5! <,(". /!-!0/%, 187+-(,%=*+( 
!'-.7!,.*%# % ;$!1&# — 1-!=8/"+ 1(-(-.'!"/% *(6"(1-!=8/"!, % !"9(-4() 
'%!9.  + *(6"(!/% $#32%; 9%/-!!-5.*%79!,. �-./"%0( /% 1(-( ".$ !28-
2."& # 7.1.; *(6"(1-!=8/"!, (7. % /$30(*%(9 1(-,!5! ".*/.).  

�=*./!, *( 9!"-# *. !1% .**+( ,+4( 1!$!>%"($&*+( 1-%7*./% -.7$!>(-
*%# *(6"(1-!=8/"!,, /!*(0*.# /!*<(*"-.<%# %; ,  '-! .; , ( (2( 1-(,+4.$. 
=!18 "%9+) 8-!,(*&. �! =.**+9 ;%9%0( /!5! .*.$%7. !" 18 .,58 "., *. ,+;!=( 
%7 !0% "*+;  !!-8>(*%) /!*<(*"-.<%# *(6"(1-!=8/"!,, 1!  -.,*(*%3   % -
;!=*!),  *%7%$. & *(7*.0%"($&*! —   9,8 =! 7,0 95/=93.  

�$#  *%>(*%# /!*<(*"-.<%% *(6"(1-!=8/"!, 9+ 1!=5!"!,%$% 9."(-%.$+ 
(=-!'$(**+) =-(,( *+) 85!$&, 85!$&*+)  !-'(*". 9.-/% 
�-3), %75!"!,%$%  !-
,9( "*! �./.70%/!9 /.-/. + % (9/! "% =$# *(6"($!,84(/, 1-!,($% !1+"+ 1! 
:66(/"%,*! "% 1-%9(*#(9+;  !-'(*"!, *.  !=(->.*%( *(6"(1-!=8/"!, , ,!=(. 
�./, , $.'!-."!-*+; !1+".; 1-!18 /.*%( 7.5-#7*(**!) *(6"(1-!=8/".9% ,!=+ 
0(-(7 =-(,( *+) 85!$& % 85!$&*+)  !-'(*" 9.-/% 
�-3 1!/.7.$, 0"! 1(-,+) %7 
*%;  *%>.(" /!*<(*"-.<%3 7.5-#7*(*%# , 3,2 -.7., . ,"!-!) — , 3,8 -.7.  

� ;!=# %7 -(78$&"."!, !1+"!,, *.9% '+$ ! 82( ",$(* -#= "(;*%0( /%; -(-
4(*%). �%$.9% �./.70%/. '+$. %75!"!,$(*. *(6"($!,84/. , ,%=( /!-7%*+, =$# 
=.$&*()4(5! *.1!$*(*%# ((  !-'(*".9% % -.79(2(*%# 1!= "-8'!), %7 /!"!-!) 
,+"(/.3"  "!/% %7 1(-,!5! ".*/.. �! -. 0(".9, ! *!,.**+9 *. 1-!,(=(**!9 $.-
'!-."!-*!9 !1+"(, 1! "!#**!( *.;!>=(*%( /!-7%*+ 1!= "-8'!)   1(-%!=%0( /% 
 9(*#(9+9  !-'(*"!9 =!$>*! '+$!  1! !' ",!,."&  !-'<%% 7.9("*!) 0. "% 
*(6"(1-!=8/"!,,  *%>.# %; /!*<(*"-.<%3 *. ,+;!=( %7 /!-7%*+ 1-%9(-*! , 0(-
"+-( -.7.. �.-#=8   /!-7%*!), *.9% '+$ %75!"!,$(* (2( % =(-(,#**+) /!-!' '(7 
=*.,  1! !'*+) ,9( "%"& !/!$! 1,2 93 85!$&*!5!  !-'(*".. �!-!' 1-(=*.7*.0.$ # 
=$# 8 ".*!,/% % /-(1$(*%# (5! *. ,+18 /*!) "-8'( %7 !0% "*!5!  !!-8>(*%#   
1! $(=832%9 7.1!$*(*%(9 (5!  !-'(*"!9 9.-/% 
�-3. �8"& %=(% 7./$30.$. & , 
"!9, 0"!'+ % 1!$&7!,."& =.**+) /!-!', 7.1!$*(**+)  !-'(*"!9, /./  ,!(!'-.7-
*+) «-( 1%-."!-» =$# 1-!;!=#2() 0(-(7 *(5! ,!=+. 	 # ,!=., ,+"(/.32.# , ,+-
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18 /*83 "-8'8, =!$>*. 1-(=,.-%"($&*! 6%$&"-!,."& # 0(-(7 85!$& , /!-!'(, ! -
".,$## *. (5! 1!,(-;*! "% -. ",!-(**+( *(6"(1-!=8/"+.  

�1% .**+( ,+4( /!* "-8/"%,*+( 9(-+ '+$% -(.$%7!,.*+ , 7./$30%"($&-
*+) :".1 -.'!"+. �! $(=832%) !"'!- 1-!' ,!=+ % ;%9%0( /%) .*.$%7 1!/.7.$, 
0"!  !=(->.*%( *(6"(1-!=8/"!, ,  "!0*!) ,!=(  *%7%$! &  *.0.$. =! 3,8, . 7.-
"(9 =! 0,16 95/=93. 

�./%9 !'-.7!9, 1! $(=!,."($&*!( ,+1!$*(*%( /!91$(/ . 9(-!1-%#"%) 1! 
% 1!$&7!,.*%3 '%!1-(1.-.". %  !-'(*"!, 1!7,!$%$! =! "%0& 1! ".,$(**!) 1(-
-(= *.9% <($% —  *%>(*%(  !=(->.*%# -. ",!-(**+; ,  "!0*+; ,!=.; *(6"(-
1-!=8/"!, =! -.7-(4(**!5! 8-!,*#. 

 
�	��	����
	����	� ��	��� 

1. ������
, &. �. �%!$!5%0( /.# !0% "/. 4$.9!*./!1%"($# (*. 1-%9(-( .:-!1!-". 
«�+/"+,/.-») [�(/ "] / �. �. 
-0(5!,., �. �. �.'%'8$$%*., 
. 
. �8'./!,, �. �. �!9.*!, 
[% =-.]. — �+/"+,/.-, 2002. — 16  . — (�.80*+( -(/!9(*=.<%% *.-!=*!98 ;!7#) ",8 / �!9% 
*.80*+) <(*"- ; ,+1. 120). 
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= � 633.367.2 (470.13) 

 

$������
 �,���
 )��������	��� )!!�������	�� ��'���+�
��� �*���
 �'����	����� 

� ���'��� 	����� �
��� 5�	������� .���.  

 
". �. (	����, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. 5. 0������,  
 "8=(*" ���, 5 /8-  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

0���4���2���
5 077����	����� 	������	
��5  
�9���
 ����������4� 	 ������� ������ �
4� 

���������� ��1� 9 
 

�! "!#**+) -! " <(* *. :*(-5!*! %"($% 1-%,!=%" / "!98, 0"!  "!%9! "& 
!-5.*%0( /%; % 9%*(-.$&*+; (! !'(**! .7!"*+;) 8=!'-(*%)   /.>=+9 5!=!9 
,!7-. ".(", . %; 1-%9(*(*%( ,  ($& /!;!7#) ",(**!9 1-!%7,!= ",( 7*.0%"($&*! 
 !/-.2.(" # [1]. �"!98  1! !' ",8(" % !'! "-(*%( :/!$!5%0( /!) !' ".*!,/%, 
,+7,.**!( 7.5-#7*(*%(9  -(= ",.9% ;%9%7.<%% !/-8>.32()  -(=+. 

�*%7%"& 1!"-('*! "& , =!-!5! "!#2%; .7!"*+; 8=!'-(*%#;, *(  *%>.# 1-% 
:"!9 !'2() 1-!=8/"%,*! "%  (,!!'!-!". % 1$!=!-!=%# 1!0,+, 9!>*! "!$&/! 7. 
 0(" '%!$!5%0( /!5! .7!". '!'!,+; /8$&"8-. �(-*!'!'!,+9 /8$&"8-.9 !",!=%"-
 # ! *!,*.# -!$& , -(4(*%% 1-!'$(9+ =(6%<%". /!-9!,!5! '($/.. �($/!,.# 
1-!=8/"%,*! "&, 1!$*!<(**! "& % 1(-(,.-%9! "& '($/. '!'!,+; /8$&"8- ,+4(, 
0(9 7$./!,+;, . :*(-5!7."-."+ *. 1-!%7,!= ",! %  ('( "!%9! "& 1 " 1(-(,.-%-
9!5! '($/. '!'!,+; , 2—3 -.7. *%>(, 0(9 '($/. , 7(-*( ;$('*+; 7$./!,, % ,! 
9*!5! -.7 *%>(, 0(9 '($/. , /!-9!,+; =-!>>.; %  %*"("%0( /!5! '($/. [2]. 

�./%9 !'-.7!9, 9./ %9.$&*! % 1!$&78#  %9'%!"%0( /83 .7!"6%/ .<%3, 
9!>*! =!'%"& #  !;-.*(*%# % =.>( 1!,+4(*%# 1!0,(**!5! 1$!=!-!=%#, % -
/$30%"& 7.5-#7*(*%( !/-8>.32()  -(=+, 1!$80."& 0% "+( 1-!=8/"+ 1%".*%# % 
7*.0%"($&*!  *%7%"&  ('( "!%9! "& 1-!%7,!=%9!) 1-!=8/<%% % 7.,% %9! "& !" 
*(,!7!'*!,$#(9+; % "!0*%/!, :*(-5%%.  

� <($&3 1!$80(*%# !'!5.2(**!) 1-!"(%*!9 7($(*!) 9.  + , �( 18'$%/( 
�!9% !=*!$("*%( 7$./!,+( "-.,+ ,+ (,.3" ,  9( %   "./%9% 7(-*!'!'!,+9% 
/8$&"8-.9%, /./ 5!-!;, ,%/., 1($34/.. �. "%1%0*+; 1!=7!$% "+; 1!0,.; 1-% 
 !'$3=(*%%  !!",(" ",832%; .5-!"(;*%0( /%; 9(-!1-%#"%) ;!7#) ",. -( -
18'$%/% 1!$80.3" 8-!>.% 7($(*!) 9.  + 5!-!;!-!, #*!)  9( % 25,0—30,0 "/5. 
   !=(->.*%(9  +-!5! 1-!"(%*. 12,5 % , 
�	 [3].  

�-% ,!7=($+,.*%% 5!-!;!-!, #*+; % ,%/!-!, #*+; 9(4.*!/ 8,($%0(*%( 
=!$% '!'!,!5! /!91!*(*". 1-%,!=%" / "!98, 0"! 1!'(5% !, . /./ -. "(*%#-
!1!-+ *( ,+=(->%,.3" *.5-87/%, %  9( & 1!$(5.(". �! $( 0(5! 1-%-! " '%!-
9.  + 1-%! ".*.,$%,.(" #, . $% "&# , *%>*() 0. "%  "('$# *.0%*.3" 1!=5*%-

                                           
9© �%"!,. �. �., �!'.*!, 
. �., 2012 
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,."&. �!$(5.*%(, /./ !"-%<."($&*+) 6./"!- *.0%*.(" 1-!#,$#"& # 1-% 8-!>.#;, 
*( 1-(,+4.32%; 20,0—25,0 "/5. [4]. 	 !"$%0%( !" 5!-!;. % ,%/%, $31%* 87/!-
$% "*+) *(  /$!*(* / 1!$(5.*%3 % 9!>("  $8>%"& % "!0*%/!9 <(**!) 7($(*!) 
1!=/!-9/% ,1$!"& =! *. "81$(*%# 7.9!-!7/!,. 

�! 1-!=8/"%,*! "% 7($(*!) 9.  + %  !=(->.*%3 , *() '($/. $31%* 87/!-
$% "*+) 7*.0%"($&*! 1-(,! ;!=%" 7$./!,!-'!'!,+( "-.,! 9( %. �-!>.)*! "& 
7($(*!) 9.  + $31%*. 87/!$% "*!5!  ! ".,$#(" 40—60 "/5., , ! !'! '$.5!1-%-
#"*+; 8 $!,%#; — =! 80 "/5. [5]. �31%* 87/!$% "*+) !'( 1(0%,.("  '!- '($/. 
  5(/".-. 1,5—2,0 "/5., "!5=. /./ 7$./!,!-'!'!,+( "-.,! 9( % *( '!$(( 1,0 "/5. 
[6]. 

�-!%7,!= ",(**+( 1! (,+ $31%*. 87/!$% "*!5! , �( 18'$%/( �!9% !"-
 8" ",83", :"! *!,.# =$# -(5%!*. /8$&"8-. % 1-!'$(9+ (( %*"-!=8/<%% , *.-
4%; 8 $!,%#; *(!';!=%9! %780."&. 

�($& %  $(=!,.*%) — !<(*%"& :*(-5("%0( /83 :66(/"%,*! "& ,!7=($+,.-
*%# 7($(*!) 9.  + $31%*. 87/!$% "*!5! *. /!-9!,+( <($% , 1!=7!*(  -(=*() 
".)5% �( 18'$%/% �!9%.  

$����	�� 	���������	�. �!$(,+( :/ 1(-%9(*"+ 7./$.=+,.$% *. 1!$#; 
��� «�(,(-*!(» ��� ����� 
�� ��. �!0,+ !'$.=.$% '$.5!1-%#"*+9% =$# 
-.7,%"%# '!'!,!--%7!'%.$&*!5!  %9'%!7. ;.-./"(-% "%/.9%:  $.'!/% $!) 
pH !$;  !=(->.*%( 5898 . — 2,5…3,0 %; $(5/!5%=-!$%78(9!5! .7!". — 
5,5…8,1, 1!=,%>*!5! P2O5 — 22,0…27,0; !'9(**!5! K2O — 18,0…20,0 95/100 5 
1!0,+; B — 1,5, Mo — 0,6 95//5 1!0,+. 

�."(-%.$!9 =$# %  $(=!,.*%)  $8>%$%  !-". $31%*. 87/!$% "*!5! -.7-
$%0*!5! ;!7#) ",(**!5! % 1!$&7!,.*%#  ($(/<%% 	��� $31%*. (5. �-#* /) % 
����� ���� (5. �! /,.), 1-%*.=$(>.2%( / "-(9 9!-6!"%1.9. 

�7  !-"!, 7($(*!8/! *!5! ( %$! *!5!) % 1!$&7!,.*%# !<(*%,.$ #  !-" 
�-#* /%) � 3 !'+0*!5! ,(",% "!5! 9!-6!"%1. ('(7 !5-.*%0(*%) ,(",$(*%#). 

�7 8*%,(- .$&*+;  !-"!, %  $(=!,.$ #  !-" �-% ".$$ /,.7%=%/!5! 9!-6!-
"%1.. 	(",$(*%( 8 -. "(*%) =.**!5! "%1. 5(*("%0( /% '$!/%-!,.*! /% "#9% 
<,("/!, ('!'!,) *. 8-!,*( 1!'(5!, ,"!-!5! % "-("&(5! 1!-#=/.. 

�7  !-"!, 7(-*!,!5! *.1-.,$(*%# ,+-.2%,.$ #  !-" �.=*+) :1%5!*.$&*!-
5! (/!$! !,%=*!5!) 9!-6!"%1.. �!/!,!( ,(",$(*%( 8 =.**!5! "%1. 7.'$!/%-!,.-
*! 1!$*! "&3 % , 1.78;.; $% "&(, ,9( "! '!/!,+; 1!'(5!, !'-.783" # <,("+. 
�!-".   "./!) .-;%"(/"!*%/!) (=("(-9%*.*"*+() '!$((  /!-! 1($+(, "./ /./ 
-! " '!/!,+; 1!'(5!, !5-.*%0(*. 

�(9(*. 1(-(= 1! (,!9 !'-.'."+,.$% -%7!"!6%*!9 (4".99 367-.), 1!$8-
0(**+9 %7 	����� 9%/-!'%!$!5%%. 	 /.0( ",( /!*"-!$# % 1!$&7!,.$% *(-
%*!/8$%-!,.**+( 1! (,+. �$!2.=& =($#*/% — 10 92, 1!,"!-*! "& !1+". — 0(-
"+-(;/-."*.#.  

�%!9("-%0( /%) .*.$%7 1-!,!=%$% 1! 9("!=%/( �. �. �! +1.*!,. [7].  
�%!;%9%0( /%) .*.$%7 7($(*!) 9.  + *.  !=(->.*%( .7!"., 5%5-!,$.5%, 

 +-!5! 1-!"(%*.,  +-!5! >%-.,  +-!) /$("0."/%,  +-!) 7!$+, '(7.7!"% "+; 
:/ "-./"%,*+; ,(2( ", ! 82( ",$(* , $.'!-."!-%% ��� «�".*<%# .5-!;%9%-
0( /!)  $8>'+ «�+/"+,/.- /.#» 1! !'2(1-%*#"+9 9("!=%/.9. 
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�. 0(" :*(-5("%0( /!) :66(/"%,*! "% ,!7=($+,.*%# /8$&"8-+ ,+1!$*(* 
1! 9("!=%/( �� �!*.$&*+) ����� �(,(-!-	! "!/. %9. �. 	. �8=*%</!5! �! -
 ($&;!7./.=(9%% [8]. 

�."(9."%0( /.# !'-.'!"/. =.**+; 1-!,(=(*.   % 1!$&7!,.*%(9 :$(/"-!*-
*+; ".'$%< Microsoft Office Excel, ,  !!",(" ",%%   9("!=.9% ,.-%.<%!**!) 
 "."% "%/% [9]. 

8�������	� �����������. �'! *!,."& <($( !!'-.7*! "& ,!7=($+,.*%# 
*!,!) %*"-!=8<%-8(9!) /8$&"8-+ 9!>*! 18"(9 !'?(/"%,*!) !<(*/% , (; (( 
1-(%982( ", % *(=! "."/!,. �./!) !'?(/"%,*!) !<(*/!) #,$#(" # !1-(=($(*%( 
:*(-5("%0( /!) :66(/"%,*! "% "(;*!$!5%% ,!7=($+,.*%# /8$&"8-+. �$# :"!5! 
*(!';!=%9! 80( "& :*(-5!7."-."+ *. ,!7=($+,.*%( /8$&"8-+ % :*(-5! !=(->.-
*%( 8-!>.#, ,+#,%"&  "(1(*& !/81.(9! "% :*(-5!7."-." :*(-5! !=(->.*%(9 
8-!>.#.  

�*(-5! !=(->.*%( 8-!>.# 7.,% %" !" (5! ,($%0%*+ % ;%9%0( /!5!  ! ".,. 
1-!=8/<%%, ". (. !"  899.-*!) :*(-5!(9/! "% 1%"."($&*+; ,(2( ", ('($/!,, 
>%-!,, /$("0."/% % ��	).  

�! =.**+9 ;%9%0( /!5! .*.$%7. !"=($&*+; !-5.*!, $31%*. 87/!$% "*!5! 
( 9. *. -% 8*/(),  .9+) ,+ !/%) 1-!<(*"  +-!5! 1-!"(%*.  !=(->%" # , $% "&-
#; (26,4 %),  ",!-/.; (20,3 %) %  (9(*.; (29,3 %), . *.%9(*&4(( /!$%0( ",! — 
 "('$#; (12,9 %). �.1-!"%,,  !=(->.*%(  +-!) /$("0."/%, !'$.=.32() 1!*%-
>.32%9 =() ",%(9 *. :*(-5("%0( /83 <(**! "& /!-9., ,  "('$#; '+$! *.%-
'!$&4%9 — 38,5 %, . *.%9(*&4%9 , =-85%; !-5.*.; — $% "&#; (16,5 %),  ",!--
/.; (23,5 %) %  (9(*.; (31,1 %).  

 

 
 

�!=(->.*%( 1%"."($&*+; ,(2( ", , !"=($&*+; !-5.*.; $31%*. 87/!$% "*!5!  
, 6.78 '$( "#2(5! '!'., % 
�	 

 
�! /!$&/8 , 8-!>.( -.7*+;  !-"!, $31%*. 87/!$% "*!5!  !!"*!4(*%( 

'($/!,, >%-!,, /$("0."/% % ��	 '+$! -.7$%0*!, "! % :*(-5! !=(->.*%( %;  8-
2( ",(**! !"$%0.$! &. �(9 '!$&4( '+$% !'$% ",(**! "&  !-". % /!$%0( ",! 
!'-.78(9+; %9 1$!=!,, "(9 '!$((  !0*!) % '!5."!) '($/!9 !/.7.$. & (5! 8/! -
*.# 9.  . %,  !!",(" ",(**!, :*(-5! !=(->.*%( 8-!>.# '+$! ,+4(.  
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	 -(78$&"."( 1-!,(=(**+; %  $(=!,.*%) =!/.7.*!, 0"! =!$#  "('$() , 8-!>.( 
*.=7(9*!) 9.  + :1%5!*.$&*!5! 9!-6!"%1. ( !-" �.=*+)) 9%*%9.$&*., /,.7=%-
/%) 9!-6!"%1 ( !-" �-% ".$$) 7.*%9.(" 1-!9(>8"!0*!( 1!$!>(*%( 1! =.**!98 
1-%7*./8, . ,  "-8/"8-( 8-!>.# !'+0*!5! ,(",% "!5! 9!-6!"%1. ( !-" �-#* /%) 
� 3) 1-(!'$.=.3"  "('$%, 0"! !"-%<."($&*! !"-.>.(" # *. /.0( ",( /!-9. [10].  

�$.5!=.-# «,+5!=*!98»  !!"*!4(*%3 !"=($&*+; !-5.*!, , *.=7(9*!) 
9.  (,  !=(->.*%(  +-!5! 1-!"(%*. %  +-!5! >%-. 8  !-". �.=*+) !/.7.$! & 
*( /!$&/! ,+4(, 0(9 8 =-85%;  !-"!,, .  !=(->.*%( /$("0."/% *%>( (".'$. 1). 
�.**+)  !-" ,+=($%$ # "./>( 1! *.%'!$&4(98 ,+;!=8 ,.$!,!) % !'9(**!) 
:*(-5%%,  !=(->.*%3 /!-9!,+; (=%*%< % 1(-(,.-%9!5! 1-!"(%*. , 1 /5 �	 7(-
$(*!) 9.  +. �=*./! 1-!=8/"%,*! "& 7($(*!) 9.  +  !-".   !5-.*%0(**+9 
,(",$(*%(9 �.=*+) (4,8 "/5.) '+$. 7*.0%"($&*! *%>(, 0(9 8 ,(",% "+;  !-"!, 
�-% ".$$ % �-#* /%) �3 (7,9—8,7 "/5.). 	 $(= ",%( *%7/!) 1-!=8/"%,*! "%, 
 !-" �.=*+) 7*.0%"($&*! !" ".,.$ 1! ,+;!=8 /!-9!,+; (=%*%< (3,6 "/5.) % !'-
9(**!) :*(-5%% (46,4 ��>/5.). 	  -(=*(9 7. , ( 5!=+ %  $(=!,.*%) 9./ %9.$&-
*!5! ,+;!=. /. (=. 5,9—6,0 "/5. % !'9(**!) :*(-5%% 76,1—80,0 ��>/5. =! "%5$% 
,(",% "+(  !-". �-% ".$$ % �-#* /%) � 3  !!",(" ",(**!. 

 
(���	#� 1. �*(-5("%0( /.# % 1%"."($&*.# <(**! "& 

*.=7(9*!) 9.  + $31%*. 87/!$% "*!5! 
 

��������	�, % ��- ��������	�, 1 �� ��- 

���� 
�' �< ��� ��,- 

-,, 

$ � 

8,, 

$ � 

����. 

��. 

�����. 

����., �� 
�.=*+) 20,86 1,32 28,22 43,81 18,84 9,68 0,76 0,16 
�-% ".$$ 20,09 1,19 28,50 44,12 18,72 9,58 0,74 0,15 
�-#* /%) 18,11 1,06 30,77 43,70 18,59 9,24 0,69 0,13 

 
�'( 1(0(**! "& 1(-(,.-%9+9 1-!"(%*!9 1 /. (. '+$. 7*.0%"($&*! ,+4( 

7!!"(;*%0( /!) *!-9+ 8 , (;  !-"!, (192,6—204,5 5). �'!- 1(-(,.-%9!5! 1-!-
"(%*. /!$('.$ # !" 0,74 =! 1,18 "/5. % '+$  .9+9 ,+ !/%9 8  !-". �-% ".$$. 
�.**+)  !-", /./ !'-.7832%) 7*.0%"($&*+( 8-!>.% 7($(*!) 9.  + ,+ !/!5! 
/.0( ",., -(/!9(*=8(9 =$# ,!7=($+,.*%# , 8 $!,%#; 1-!%7,!= ",..  

�-% !<(*/( :*(-5("%0( /!) :66(/"%,*! "% ,!7=($+,.*%# *.%'!$(( 1(--
 1(/"%,*!5!  !-". �-% ".$$, -(78$&"."+ /!"!-!) 1-%,(=(*+ , ".'$. 2. ,+#,$(-
*!, 0"! ,+;!= ,.$!,!) :*(-5%% , !=*!,%=!,+; 1! (,.; $31%*. 87/!$% "*!5! 
=! "%5 7*.0%"($&*!) ,($%0%*+ — 148,5 ��>/5..  

 
(���	#� 2. �*(-5("%0( /.# :66(/"%,*! "& ,+-.2%,.*%# $31%*. 87/!$% "*!5! 

 

A  '��������� 0)�	� �����	����� 

1. �-!>.)*! "&, " 
�	/5. 7,9 
2. 	.$!,!) :*(-5%% , 1 /5  8;!) 9.  + /!-9., ��> 18,7 
3. �*(-5! !=(->.*%( 8-!>.#, ��>/5. 148,5 
4. �*(-5!7."-."+, ��>/5. 42,3 
5. �% "+) :*(-5("%0( /%) =!;!=, ��>/5. 114,8 
6. �!:66%<%(*" :*(-5("%0( /!) :66(/"%,*! "% 2,7 
7. �%!:*(-5("%0( /%) /!:66%<%(*" 3,5 
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(���	#�. 3. �(;*!$!5%0( /.# /.-". ,!7=($+,.*%# $31%*. 87/!$% "*!5! 
 *. 7($(*83 9.  8 , 1!=7!*(  -(=*() ".)5% �( 18'$%/% �!9% 

 

8�@���  

����� 
������ �������� 

���	������  

������� �� 

��������	 

����� 

������ 
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&�	�������	� ����� 
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�·
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�
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�
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��

 

1. �82(*%(  "(-*% 8—10  9 20  14,6 ���-1221 ��-10 1 37,0 0,54 1  9,1 4,1 151,7  1 
2. 	 1.4/. *. 5$8'%*8 23—25  9 20  14,6 ���-1221 ���-5-35 1 8,8 2,27 1  15,8 18,4 368  3 
3. �8$&"%,.<%#. 20  14,6 ���-1221 ���-4 2 46,5 0,43 1  3 2,8 56  1 
4. �'-.'!"/.  (9#* -%7!"!-6%*!9 4   ,-80*83   3 1,3  1 9,1    2 
5. �!5-87/.  (9#* 4   ,-80*83   3 1,3  2 4,55    1 
6. �-.* 1!-"%-!,/.  (9#* 4   ���-80 2���-4,5  1   1   0,3 1,2 4 1 
7. �!5-87/. 8=!'-(*%) 5,6   ,-80*83   3 1,3  2 4,55    1 
8. �-.* 1!-"%-!,/. 8=!'-(*%) 5,6  ���-80 2���-4,5 1   1   0,3 1,68 5,6 1 
9. �! .=/.   ,*( (*%(9 8=!'-(-
*%) 

4 ", 
20 5. 

14,6 ���-1221 ��-3,6 1 27,5 0,72 1 2 15,12 2,4 48  1 

10. �-%/."+,.*%( 20  14,6 ���-1221 ��	�-1,4 4 77 0,25 1  1,75 2,3 46  1 
11. �!-!*!,.*%( =! , ;!=!,. 20  14,6 ���-1221 ����-1,0 18 98 0,2 1  1,4 1,7 34  1 
12. �'!-/.  45—50 

</5., 
20 5. 21,2 �-281  3,0  6,6 

 
1  46,2 24,5 490  7 

13. �-.* 1!-"%-!,/. 7($(*!) 
9.  + 900 "  ���-80 2���-4,5 4 36 6,25 1  43,75 0,3 270 200 7 
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� ;!=*+9 =!/89(*"!9 =$# !<(*/% :*(-5!7."-." *. ,!7=($+,.*%( 7($(*!) 
9.  + $31%*. 87/!$% "*!5! 1! $8>%$. "(;*!$!5%0( /.# /.-". (".'$. 3),  !-
 ".,$(**.# *. ! *!,( "%1!,!) (7!*.$&*!)) "(;*!$!5%0( /!) /.-"+ [11]. 

�( 9!"-# *. "!, 0"! 7."-."+  !,!/81*!) :*(-5%% *. ,!7=($+,.*%( !=*!-
$("*() /8$&"8-+ $31%*. 87/!$% "*!5! '+$% 7*.0%"($&*+( — 42,3 ��>/5., 0% -
"+) :*(-5("%0( /%) =!;!= ! ".$ # *. ,+ !/!9 8-!,*( %  ! ".,%$ 114,8 ��>/5.. 
�%!:*(-5("%0( /%) /!:66%<%(*" *( 1-(,+ %$ 3,5, 0"! 7*.0%"($&*! *%>( 8-!,-
*# (4,4—5,5), =! "%5*8"!5! , !1+".; ����� 
�� �� =$# 9*!5!$("*%; 7$./!-
,!-'!'!,+; "-.,! 9( () [6]. �%!:*(-5("%0( /%) /!:66%<%(*" 1-% ,+-.2%,.-
*%% 9*!5!$("*%; "-., ,+4(, 0(9 1-% ,!7=($+,.*%% !=*!$("*%; /8$&"8-, "./ 
/./ % /$30(*. *(!';!=%9! "& :*(-5!7."-." *. (>(5!=*83 !'-.'!"/8 1!0,+, *. 
 (9(*. % 1! (,. 	 "! >( ,-(9# !=*!,%=!,+( 1! (,+ $31%*. 87/!$% "*!5! 1! 
:*(-5("%0( /!) <(**! "% *( 8 "81.3", . 1!  !=(->.*%3  +-!5! 1-!"(%*. 1!0-
"% ,=,!( 1-(,! ;!=#" 7$./!,!-'!'!,+( "-.,! 9( % [12]. 

�./%9 !'-.7!9,  82( ",8(" *(!';!=%9! "& ,!7=($+,."& $31%* 87/!$% "-
*+) , �( 18'$%/( �!9% =$# 1!$80(*%# ,+ !/!/.0( ",(**!) '%!9.  +, /!"!-
-83 9!>*! % 1!$&7!,."& /./ <(**83 '($/!,83 =!'.,/8 =$# 1!$80(*%# 1!$*!-
<(**!5!,  '.$.* %-!,.**!5! 1!  ! ".,8 /!-9. (7($(*!5! /!-9.,  %$! .,  (*.>.).  

 
�	��	����
	����	� ��	��� 

1. 6�������, �. �. 	$%#*%( $31%*. *.  ,!) ",. 1!0,+ 1-% (5! 7.1.4/( *.  %=(-.<%3 

[�(/ "] / �. �. �5!,(*/!, �. �. �./8*!,, �. �. �5!,(*/! // 
5-!;%9%#. — 2003. — B 6. — 
�. 71—80. 

2. $�	+�
���, �. �. �%!$!5%0( /%) .7!". �-!'$(9+ :/!$!5%% % -. "%"($&*!5! '($/. 
[�(/ "] / �. �. �! +1.*!,. — �. : ���
, 1993. — 268  . 

3. 4
����
, &. �. �!0,+ % 7(9($&*+( -( 8- + �!9% 
��� [�(/ "] / �. 	. �.'!(,.. — 
�+/"+,/.- : �!9% /*. %7-,!, 1975. — 344  . 

4. .�*"��, &. �. �!-9!1-!%7,!= ",! , �!9% 
��� [�(/ "] / �. 
. �!34(,, �. �. �.,-
-%*<(,.. — �+/"+,/.- : �!9% /*. %7=-,!, 1980. — 216  . 

5. #
�����, &. $. �31%* , 7(9$(=($%% �!  %% [�(/ "] / �. �. �./8*!,. — �-#* / : �-%-
=( (*&(, 1996. — 372  . 

6. .

�����
, %. �. �!7=.*%( :66(/"%,*+; .5-!6%"!<(*!7!, , 1!$(,!9 /!-9!1-!%7-
,!= ",( *. �(,(-( [�(/ "] / �. �. �.-./0%(,., �. 
. �($#(,. // �! "!#*%( % 1(- 1(/"%,+ -.7-
,%"%# *.80*!5! !'( 1(0(*%#  ($& /!;!7#) ",(**!5! 1-!%7,!= ",. *. �(,(-(. — �+/"+,/.-, 
2007. — �. 50—53. 

7. $�	+�
���, �. �. �("!=+ %780(*%# '%!$!5%0( /!) 6%/ .<%% .7!". ,!7=8;. [�(/ "] : 
 1-.,. 1! !'%( / �. �. �! +1.*!,. — �. : 
5-!1-!9%7=.", 1991. — 300  . 

8. �("!=%0( /!( 1! !'%( 1! !1-(=($(*%3 :*(-5!7."-." 1-% 1-!%7,!= ",( 1-!=!,!$&-
 ",(**+; -( 8- !, % /!-9!, =$# 8 $!,%) �(,(-!-	! "!/. (,-!1() /!) 0. "% �!  %) /!) 
�(=(-.<%% [�(/ "] / �. �. �8;.9.=&#-!,, 	. 
. �%58-%*, 	. �. 
4%;9%* [% =-.]. — �%-!,, 
1997. — 61  . 

9. ��	��(��, �. A. � *!,+ 9("!=%/% 1!$(,!5! !1+". [�(/ "] / �. 
. �! 1(;!,. — 
5-!-
1-!9%7=.", 1985. — 352  . 

10. #����
, &. �. � 1(- 1(/"%,.; %*"-!=8/<%% $31%*. 87/!$% "*!5! , 8 $!,%#; 1!=-
7!*+  -(=*() ".)5% �( 18'$%/% �!9% [�$(/"-!**+) -( 8- ] / �. �. �%"!,. // �'!-*%/ 9."(-
-%.$!, *.80.-1-./". /!*6. 1-!6.-1-(1!=.  ! ".,. �+/"+,/.- /!5! $( *!5! %* "%"8". 1! %"!-
5.9 *.80*!-%  $(=!,."($& /!) -.'!"+ , 2008 5!=8. — �+/"+,/.- : ���, 2009. — 1 :$. !1". 
=% / (DVD-ROM). 

11. �%1!,+( *!-9."%,*+( "(;*!$!5%0( /%( /.-"+ 1! 1-!%7,!= ",8 ! *!,*+; ,%=!, 
-. "(*%(,!=0( /!) 1-!=8/<%% [�(/ "] / �%*-,!  ($& /!5! ;!7#) ",. �!  %) /!) �(=(-.<%%; 
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�(1.-".9(*" :/!*!9%/% % 6%*.* !,; ��� �(*"-.$&*.# *!-9."%,*!-%  $(=!,."($& /.# 
 ".*<%# ������
�������. — �. : �/!*!9%/. % 1-.,!, 2004. — 392  . 

12. #����
, &. �. �*(-5! !=(->.*%( 8-!>.# 7($(*!) 9.  + $31%*. 87/!$% "*!5! , 
1!=7!*(  -(=*() ".)5% �( 18'$%/% �!9% [�$(/"-!**+) -( 8- ] / �. �. �%"!,. // �'!-*%/ 9.-
"(-%.$!, *.80.-1-./". /!*6. 1-!6.-1-(1!=.  ! ".,. �+/"+,/.- /!5! $( *!5! %* "%"8". 1! 
%"!5.9 *.80*!-%  $(=!,."($& /!) -.'!"+ , 2010 5!=8. — �+/"+,/.- : ���, 2011. — 1 :$. 
!1". =% / (DVD-ROM). 
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���#	 «�����������	� ����, ����	� 	 ���	�» 

 
= � 657.3:330.14 

 
� 	�
��� 
		�����+ 
������ �,���� 	��	�������� �
���
�
 ��
��'
,��, ���
-

'
���� ���
������	�� 	��	�������� �
���
�
 (ROE) � ���
������	�� 	��	�������� �
-

���
�
 �� ��������� ������ �� ���
,������ ���������	�� (CROE). $�������
 !��
 

��� ��
����� ��!��
,��, ����(������ ��� �,���� 	��	�������� �
���
�
 � �
��	��� 

���	����� � ��(�
���	���� �
�
�	�.  

 
<. �. ���>����, 

1-(1!=.,."($&  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 

�4����1 ������ �
���
�
 ��4
���
�� 10 

 
�.1%".$ ;!7#) ",832(5!  8'?(/"., (5! "-.* 6!-9.<%# , 1-!<(  ( 6%*.*-

 !,!-;!7#) ",(**!) =(#"($&*! "% 1-(=1-%#"%#, #,$#3" # 1-(=9("!9 1!,+4(*-
*!5! %*"(-( . =$# , (; 1-(=1-%#"%) *(7.,% %9! !" <($()  !7=.*%#, ,%=. =(#-
"($&*! "%, !-5.*%7.<%!**!-1-.,!,!) 6!-9+ % ". 1. �<(*/. 1-(= ".,$#("  !'!) 
 1! !', 1!7,!$#32%) %79(-%"& /.1%".$, !'!'2%"& %*6!-9.<%3 ! *(9 =$# /!*-
"-!$# 7.  !;-.*(*%(9 /.1%".$.. �(4(*%( "(!-("%0( /%; 1-!'$(9 !<(*/% /.1%-
".$. !-5.*%7.<%% #,$#(" # ./"8.$&*+9   "!0/% 7-(*%# *( "!$&/! *.8/%, *! % 
1-./"%/%, 1! /!$&/8 !"  "(1(*% !'! *!,.**! "%  8>=(*%) 1! :"%9 ,!1-! .9 ,! 
9*!5!9 7.,% #" 1!$*!". % !'?(/"%,*! "& -(.$%7.<%% %*"(-( !, !"=($&*+; 
1!$&7!,."($() "./!) %*6!-9.<%%. 

�-!<(   !<(*/%, /./ 1-.,%$!, !-%(*"%-!,.* *. =! "%>(*%( %*"(-( !, !"-
=($&*+; 5-811 1!$&7!,."($(), 0"! 8/.7+,.(" *. 8 $!,*! "& !'?(/"%,*!5! 1-!-
,(=(*%# !<(*/% !'?(/"!, '8;5.$"(- /!5! 80(". , <($!9, 1-%0(9 "-('!,.*%# 
1!$&7!,."($() "( *!  ,#7.*+   :/!*!9%0( /!)  %"8.<%() ,  "-.*( [2, c. 14]. 
�./, , 1(-%!= :/!*!9%0( /!5! -! "., =$# ! *!,*+; 1!$&7!,."($() !"0("*! "%, 
/!"!-+9% #,$#3" # %*,( "!-+, *.%'!$(( ,! "-('!,.*. %*6!-9.<%# ! -(.$&*!) 
 "!%9! "% %982( ",. !-5.*%7.<%%, (( !'#7."($& ",.; *. "(/8283 % '8=8283 
=."8, ,!79!>*! "% 1!$80(*%# =!;!=!, , '8=82(9 *. '.7( "(/82%; ./"%,!, !--
5.*%7.<%%. �-% :"!9 =! "!,(-*! "& 6%*.* !,+; -(78$&"."!, !"!=,%5.(" # *. 
,"!-!) 1$.*, . %*6!-9.<%#, !"-.>.32.#  "!%9! "&  !,(-4(*%#  =($!/   ./"%-
,.9% % 1.  %,.9% , 1-!4$!9, "(-#("  ,!3 ./"8.$&*! "&. 

�'-."*.#  %"8.<%#  /$.=+,.(" # , 1(-%!= :/!*!9%0( /!5!  1.=.. �!$&7!,.-
"($#9 *(!';!=%9. =! "!,(-*.# %*6!-9.<%# ! -.79(-.; =!;!=!, !-5.*%7.<%%, 
! !'!( ,*%9.*%( 8=($#(" # /.0( ",8 1-%'+$%, . "./>(  1! !'*! "% !-5.*%7.<%% 
1!==(->%,."& -(*".'($&*! "& *. =! "."!0*!9 8-!,*(. 
$5!-%"9 1-!,(=(*%# 
!<(*/%  "!%9! "% /.1%".$. =!$>(* 80%"+,."&, 0"! 9!=($& !<(*/% =!$>*.  !!"-
,(" ",!,."& =,89 ! *!,*+9 /-%"(-%#9: =! "!,(-*! "& % 1-%9(*%9! "& [1, c. 81].  

.����� ��	������	�� 1-(=1!$.5.(", 0"! 9!=($& =!$>*. =! "!,(-*! 
!"-.>."& 1-!<(  +  !7=.*%#  "!%9! "% /./ , =!$5! -!0*!9, "./ % , /-."/!-
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 -!0*!9 1(-%!=(. .����� ��������	�� ,+-.>.(" # 0(-(7  !!",(" ",%( 9!-
=($% 1#"% "-('!,.*%#9: *(1-!"%,!-(0%,! "%, 80("*!) ,!79!>*! "%, 1-!5*!7%-
-8(9! "%, 1!*#"*! "% % ,(-%6%<%-8(9! "%. #����
��� �������������	�� 
1-(=1!$.5.(" !" 8" ",%( $!5%0( /%; 1-!"%,!-(0%) 1-% -. 0("(  "!%9! "%  !'-
 ",(**!5! /.1%".$. , <($!9, "./ % !"=($&*+; (5! :$(9(*"!,. #����
��� ����-

��� ��'�����	�� !7*.0.(", 0"! 9!=($&  "-!%" # *. 6%*.* !,+; 1!/.7."($#; 
!6%<%.$&*!) !"0("*! "% !-5.*%7.<%%. #����
��� �����'�����	�� 1-(=8-
 9."-%,.(", 0"!  82( ",8(" ,!79!>*! "& !'! *!,.**!5! 1-!5*!7%-!,.*%# 1.-
-.9("-!, 9!=($%. #����
��� �������	�� 1-(=1!$.5.(", 0"! ! *!,*+( 1!/.7.-
"($% -(78$&"."!, =(#"($&*! "%, ! *!,.**+( *. !<(*/(  "!%9! "%, =!$>*+ '+"& 
1!*#"*+ , !-5.*%7.<%% 9(*(=>(-.9 *%74(5! % ,+ 4(5! 7,(*.. #����
��� ��-
�!�,�����	�% !7*.0.(", 0"! -(78$&"."+ -. 0("!, 9!58" '+"& 1-!,(-(*+ *(-
7.,% %9+9 1!$&7!,."($(9 %*6!-9.<%%   1!$80(*%(9 "!5! >( -(78$&".". '(7 
1-%*#"%# /./%; $%'!  82( ",(**+; =!182(*%).  

	 ! *!,8 .$5!-%"9. !<(*/% /.1%".$. $!>." # %*"(-( + 1!$&7!,."($(), /!-
"!-+9 1-(=*.7*.0(*+ -(78$&"."+ :"!) !<(*/%. � *!,*!) 5-811!) 1!$&7!,."(-
$() %*6!-9.<%() !  "!%9! "% /.1%".$. !-5.*%7.<%% #,$#3" # ./<%!*(-+ ( 8-
2( ",832%( % 1!"(*<%.$&*+(), 9(*(=>(-+ ,+ 4(5! 7,(*., /-(=%"!-+. 	 
".'$. 1 1-(= ".,$(*+ 1!/.7."($% 6%*.* !,!-;!7#) ",(**!) =(#"($&*! "%, !"-
-.>.32%( %*"(-( + "-(; ,+4(1(-(0% $(**+; 5-811. 

 
(���	#� 1. �. 1-(=($(*%( ! *!,*+; 6%*.* !,+; 1!/.7."($()  

1! 5-811.9 1!$&7!,."($() 6%*.* !,!) !"0("*! "% 
 

$�������� ��#	����� (���������	�	) ����	���� 
1 2 3 


*.$%7 1-!%7,!= ",(**!) 
=(#"($&*! "%: 
1. �!:66%<%(*" 1-%'+$&*! "% 
(1! '.$.* !,!) 1-%'+$%) 
2. �-!,(*& -(*".'($&*! "% (1! 
0% "!) 1-%'+$%) 
3. 
*.$%7 "(/82%; (!1(-.<%-
!**+;) 7."-." 
4. 
*.$%7 /!*"-%'8<%) 
5. �1(-.<%!**+) -+0.5 
6. �-.,*%"($&*+) .*.$%7 

�-%'+$&*! "&: 
1. �".,/. =!;!=*! "%  !' ",(*-
*!5! /.1%".$. 
2. �".,/. =!;!=*! "% ./<%!-
*(-*!5! /.1".$. 
3. �-%'+$& *. ./<%3 
4. �(*(>*+) 1!"!/ *. ./<%3 
5. �!,+4(*%( <(*+ ./<%% 
6. �'2.# 1-%'+$& ./<%!*(-. 
7. 
*.$%7 %*,( "%<%!**!)  "!%-
9! "% '%7*( . =$# ./<%!*(-. 

�%/,%=*! "&: 
1. �!:66%<%(*" "(/8-
2() $%/,%=*! "% 
2. �!:66%<%(*" '+ "-
-!) $%/,%=*! "% 
3. �%/,%=.<%!**.# 
 "!%9! "& 6%-9+ 
4. �.-./"(-% "%/. =(-
*(>*+; 1!"!/!, 

�1-.,$(*%( -( 8- .9%: 
1. �'!-.0%,.(9! "& ./"%,!, 
2. �1-.,$(*%( !'!-!"*+9 /.-
1%".$!9 
3. �'!-.0%,.(9! "& "!,.-*!-
9."(-%.$&*+; 7.1. !, 
4. �.-./"(-% "%/. =('%"!--
 /!) 7.=!$>(**! "% 
5. �.-./"(-% "%/. /-(=%"!--
 /!) 7.=!$>(**! "% 
6. �66(/"%,*! "& % 1!$&7!,.-
*%# "-8=!,+; -( 8- !, 

�. 1-(=($(*%( 1-%'+$%: 
1. �%,%=(*=+ *. ./<%3 
2. �(/82.# =!;!=*! "& 
3. �!:66%<%(*" ,+1$."+ =%,%-
=(*=!, 
4. �!:66%<%(*" 1!/-+"%# 
=%,%=(*=!, 
�!!"*!4(*%( =%,%=(*=!, % ./-
"%,!, 
 

�%*.* !,+) $(,(-%=>: 
1. �!$# =!$5. , ./"%,.; 
2. �!$# =!$5. , /.1%".-
$%7.<%% 
3. �!!"*!4(*%(  !' "-
,(**!5! % 7.(9*!5! /.-
1%".$. 
4. �!91-!9%   9(>=8 
-% /!9 % ,!7*.5-.>=(-
*%(9 
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�/!*0.*%( ".'$%<+ 1 
 

1 2 3 

�!;!=*! "&: 
1. �".,/. =!;!=*! "% ./"%,!, 
2. �".,/. =!;!=*! "% 1! '.-
$.* !,!) 1-%'+$&*! "% 
3. �".,/. =!;!=*! "% *. '.7( 
"(/82()  "!%9! "% 
4. �'! *!,.*%( %*,( "%<%!*-
*+; 1-!(/"!, 
5. �(*(>*+) 1!"!/ *. %*,(-
 "%<%% 

�+*!0*+( 1!/.7."($%: 
1. �!:66%<%(*" <(*./1-%'+$& 
*. ./<%3 
2. �8$&"%1$%/."!- =(*(>*+; 
1!"!/!, 
3. �!!"*!4(*%( -+*!0*!) % 
'.$.* !,!)  "!%9! "% 
4. �"*! %"($&*+( %79(*(*%# 
<(* 
 

�' $8>%,.*%( =!$5.: 
1. �!:66%<%(*" 1!/-+-
"%# 
1-!<(*"*+; ,+1$." 
2. �!:66%<%(*" 1!/-+-
"%# 
=!$5!,+; !'#7."($& ", 
3. 
*.$%7 =(*(>*+; 
1!"!/!, 
 

 
�./%9 !'-.7!9, ./<%!*(-!, ( !' ",(**%/%) 1-(=1-%#"%# %*"(-( 83" 1!/.-

7."($%,  ,#7.**+(   1-%'+$&*! "&3 ,$!>(**!5! /.1%".$., *.1-.,$(*%# -. 1-(-
=($(*%# 1-%'+$%, -+*!0*+( 1!/.7."($% ./<%). �(*(=>(-+ %780.3" 1!/.7."(-
$%,  ,#7.**+(   1-!%7,!= ",(**!) =(#"($&*! "&3, 81-.,$(*%(9 -( 8- .9%, =!-
;!=*! "&3 1-(=1-%#"%#. �-(=%"!-!, %*"(-( 83" 1!/.7."($%, !"-.>.32%( $%/-
,%=*! "&, =!$3 7.(9*!5! /.1%".$. % ,!79!>*! "& 1-(=1-%#"%# !' $8>%,."& 
 ,!) =!$5. 

	+=($%9 0("+-( ! *!,*+; :".1. -. 0(".  "!%9! "% /.1%".$. !-5.*%7.<%%, 
/!"!-+(  ! ".,$#3"  "-8/"8-8 .$5!-%"9. (-% . 1). 

 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

�	�. 1. �".1+ 1-!,(=(*%# !<(*/% /.1%".$. !-5.*%7.<%% 

 

I %���. 8��������	� #��	 �#���	 ���	���� �����	��#		. 

�. 1(-,!9 :".1( 1-!% ;!=%" 1! ".*!,/. <($%. �($& !<(*/% /.1%".$. !-5.-
*%7.<%% 7.,% %" *( "!$&/! 5-811+ 1!$&7!,."($(), %9(32%; -.7*+( :/!*!9%0(-
 /%( %*"(-( +, *! % !" %*=%,%=8.$&*+; <($() 1!$&7!,."($() ,*8"-% 5-811+, 

1. �1-(=($(*%( <($% !<(*/% /.1%".$. !-5.*%7.<%%  

1.1 �!$&7!,."($% 
-(78$&"."!, 

!<(*/% 

1.2 �($&  
1-!,(=(*%#  

!<(*/% 

1.3 �("!=  
1-!,(=(*%#  

!<(*/% 

1.4 �'?(/"  
!<(*/%  

1. �!='!- % !'-.'!"/. %*6!-9.<%%  

2.1 �!='!- 6%*.*-
 !,+; 1!/.7."($() 
% %; % "!0*%/!, 

2.2 �. 0("  
1!/.7."($()  
% %; .*.$%7 

2.3 �! "-!(*%( 
1-!5*!7.  
!<(*/% 

3. 	*( (*%( /!--(/"%-!,!/  

3.1 	+#,$(*%( !'?(/"%,*+;  
6./"!-!,, ,$%#32%; *.  

=(#"($&*! "& !-5.*%7.<%% 

3.2 �1-(=($(*%(  "(1(*%  
%; ,$%#*%# *. %  $(=8(9+)  

!'?(/" 

4. �'!'2(*%( 1!$80(**+; -(78$&"."!,   80("!9 1-!,(=(*%# /!--(/"%-!,!/  
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/!"!-+( 9!58" =! "."!0*!  %$&*! !"$%0."& #. 	  !!",(" ",%%   1! ".,$(**!) 
<($&3 !1-(=($#3" #  $(=832%( 1.-.9("-+: 9("!= 1-!,(=(*%# !<(*/%, !'?(/" 
!<(*/% % (5!  ! ".,*+( 0. "%.  

 

II %���. '����� 	 ��������� 	�
����#		.  

1. �!='!- 6%*.* !,+; 1!/.7."($() *. ! *!,( =.**+; 6%*.* !,!) !"0("-
*! "% 1-(=1-%#"%# =$# 1-!,(=(*%# !<(*/%. 

�-% -. 0("( 6%*.* !,+; /!:66%<%(*"!, 0. "! % 1!$&783" # 1!/.7."($% 
1-%'+$% !-5.*%7.<%% (".'$%<. 1). 	($%0%*. 1-%'+$% !-5.*%7.<%%, /!"!-.# !"-
-.>.(" # , '8;5.$"(- /!) !"0("*! "%, 7.0. "83 *(  !!",(" ",8(" -(.$&*!98 
1!$!>(*%3 =($ 8 !-5.*%7.<%%. �=%* %7 1.-.=!/ !,, /!"!-+) '+$  6!-98$%-!-
,.* �. 	. �!/!$!,+9, 7,80%" "./: «�-%'+$& ( "& — =(*(5 *("». �"! ,+-.>(*%( 
1!$*! "&3 !"-.>.("  %"8.<%3, /!5=. *. '89.5( 1-%'+$& ( "&, . =(*(5 8 1-(=-
1-%#"%# *(".  

�. 1-! "-.*(**+9 1!/.7."($(9 !<(*/% /.1%".$. ,+ "81.(" -(*".'($&-
*! "&  !' ",(**!5! /.1%".$. (ROE-Return on Equity). �(*".'($&*! "&  !' ",(*-
*!5! /.1%".$. ;.-./"(-%78(" 1-%'+$&*! "& 6%*.* !,!-;!7#) ",(**!) =(#"($&-
*! "% !-5.*%7.<%%, . "./>( !<(*%,.(" =!;!=*! "& %*,( "%<%)  !' ",(**%/..  

�!-98$. -. 0(". -(*".'($&*! "%  !' ",(**!5! /.1%".$. [3, c. 507]: 
 

. 
 

�!/.7."($& -(*".'($&*! "%  !' ",(**!5! /.1%".$. % 0% $#(" # 1! =.**+9 
6%*.* !,!) !"0("*! "%. �(*(=>(-+ %9(3" ,!79!>*! "& 8,($%0%,."& %$% 
89(*&4."& 7*.0(*%( ROE, 1-% « !/-.2(*%% 7."-."» 1-!%7,!= ",(**!5! 1-!<( -
 ., =!;!=*! "& %*,( "%<%)  !' ",(**%/. 8,($%0%,.(" #, ". (. 7*.0(*%( ROE ,!7-
-. ".(". �$# 1!$80(*%# =!1!$*%"($&*!5! =!;!=. 1-% -(.$%7.<%% !-5.*%7.<%% 
 !' ",(**%/ 0(-(7 1(-(!<(*/8 ./"%,!, (*.1-%9(-, ! *!,*+; 6!*=!,, *(9."(-%-
.$&*+; ./"%,!, — '-(*=. /!91.*%%, "!-5!,!) 9.-/% % ". =.) 9!>(" 8,($%0%"& 
 !' ",(**+) /.1%".$, . *.  8998 .9!-"%7.<%!**+; !"0% $(*%) 89(*&4%"& 1-%-
'+$& /!91.*%%, , %"!5(, 7*.0(*%( ROE  *%7%" #. �./%9 !'-.7!9, 1!/.7."($& 
ROE *( #,$#(" #  !,(-4(**+9 1!/.7."($(9 !<(*/% %*,( "%<%)  !' ",(**%/.. 

	. 	. �!,.$(,+9 !"9(0(*!, 0"! 1-% .*.$%7( -(*".'($&*! "%  !' ",(**!5! 
/.1%".$. !-5.*%7.<%% , 1-! "-.* ",(**!-,-(9(**!9 . 1(/"( *(!';!=%9! 80%-
"+,."& "-% /$30(,+; ! !'(**! "% =.**!5! 1!/.7."($#, /!"!-+( #,$#3" #  8-
2( ",(**+9% 1-% 6!-98$%-!,.*%% !'! *!,.**+; ,+,!=!, [3,  . 506]: 

1. �!:66%<%(*" -(*".'($&*! "% 1-!=.> (1!/.7."($& !/.7+,.(" ,$%#*%( *. 
1!/.7."($& -(*".'($&*! "%  !' ",(**!5! /.1%".$.) !"-.>.(" -(78$&"."%,*! "& 
-.'!"+ !-5.*%7.<%% 7. !"0("*+) 1(-%!=, 1$.*%-8(9+) :66(/" =!$5! -!0*+; 
%*,( "%<%) !* *( !"-.>.(". 

2. �-!'$(9. -% /., 0(9 ,+4( 7*.0(*%( /!:66%<%(*". 6%*.* !,!) 7.,% %-
9! "%, "(9 '!$(( -% /!,!),   1!7%<%% ./<%!*(-!,, %*,( "!-!, % /-(=%"!-!,, 
#,$#(" # !-5.*%7.<%#. 

3. �-!'$(9. !<(*/%, 0% $%"($& % 7*.9(*."($& 1!/.7."($# -(*".'($&*! "% 
 !' ",(**!5! /.1%".$. ,+-.>(*+ , =(*(>*+; (=%*%<.; -.7*!) 1!/81."($&*!) 
 1! !'*! "%. �% $%"($& 1!/.7."($#, ". (. 1-%'+$&, =%*.9%0(* % !"-.>.(" -(-
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78$&"."+ =(#"($&*! "% %  $!>%,4%) # 8-!,(*& <(* *. "!,.-+ % 8 $85% 7. % -
"(/4%) 1(-%!= ,+-.>(*. �*.9(*."($& 1!/.7."($#, ". (.  !' ",(**+) /.1%".$, 
 /$.=+,.$ # , "(0(*%( -#=. $(" % ,+-.>.(" # , 80("*!) !<(*/(.  

 
$&"(-*."%,*+) ,.-%.*"!9 !<(*/% :66(/"%,*! "% %*,( "%-!,.*%#  !'-
 ",(**!5! /.1%".$. 9!>(" 1! $8>%"& 1!/.7."($& -(*".'($&*! "%  !' ",(**!5! 
/.1%".$. 1! =(*(>*!98 1!"!/8 !" !1(-.<%!**!) =(#"($&*! "% (CROE): 

 

. 
 

	  !!",(" ",%%   6!-98$!) -. 0(". CROE 0(9 '!$&4( ! "."!/ =(*(>*+; 
 -(= ",, "(9 ,+4( CROE. �-5.*%7.<%# =!$>*. 1!==(->%,."& ! "."!/ =(*(>*+; 
 -(= ", *. !1"%9.$&*!9 8-!,*(, "./ /./ *.$%0*+( =(*(>*+(  -(= ",. *( !'( 1(-
0%,.3" !-5.*%7.<%% "!) -(*".'($&*! "%, /!"!-83 !*. 9!5$. '+ %9("& !" -.79(-
2(*%# %; , /./!9-$%'! 1-%'+$&*!9 !'?(/"(, 1-% ;-.*(*%% =(*(>*+(  -(= ",. 
"(-#3"  ,!3 -(.$&*83  "!%9! "& %7-7. %*6$#<%%. �1"%9.$&*.# ,($%0%*. ! "."-
/. =(*(>*+;  -(= ", =$# /.>=!) !-5.*%7.<%% %*=%,%=8.$&*.,  $(=!,."($&*!, 
:"!" 1!/.7."($& *! %"  8'?(/"%,*+) ;.-./"(- % 7.,% %" !" 9*(*%# 9(*(=>(-..  

�. �. �#"!, 8",(->=.(", 0"! 9("!=!$!5%# -. 0(". 1!/.7."($# -(*".'($&*!-
 "%  !' ",(**!5! /.1%".$. 1! =(*(>*!98 1!"!/8  1!-*.: «"./ /./ "=(*(>*+) 
1-%"!/" 1-(=$.5.(" #  !1! ".,$#"&   1!/.7."($#9% !"0("*! "%, !<(*%,.(9+9% 
/./ -.7 *. ! *!,( 1-%*<%1. *.0% $(*%#, 0"! =($.(" 0% $%"($% % 7*.9(*."($% 
1-(=$.5.(9+; 1!/.7."($()  !1! ".,%9+9% $%4& ,( &9. 8 $!,*!» [5, 6]. 
�. �. �#"!, *( !"-%<.(", 0"! 1!/.7."($& -(*".'($&*! "%  !' ",(**!5! /.1%".$. 
1! =(*(>*!98 1!"!/8 '8=("  1! !' ",!,."& 1!,+4(*%3 !'?(/"%,*! "% % 9*!-
5!. 1(/"*! "% %*6!-9.<%%. 

�./%9 !'-.7!9, 1!/.7."($%, !"-.>.32%( -(78$&"."+ =(#"($&*! "% =!$>*+ 
-.  9."-%,."& # ,  !,!/81*! "%. �(*".'($&*! "&  !' ",(**!5! /.1%".$., % -
0% $(**.# *. ! *!,( =.**+; !"0(". ! =,%>(*%% =(*(>*+;  -(= ", #,$#(" # 1!-
$(7*+9 =!1!$*(*%(9, "./ /./ 1!/.7."($% !"0(". !"-.>.3" 1! "81$(*%( *.  0(-
". !-5.*%7.<%% !1-(=($(**+; !'?(9!, =(*(>*+;  -(= ",. 

	 /.0( ",( /!*(0*+; -(78$&"."!, !<(*/% /.1%".$. !-5.*%7.<%% 9!>*! % -
1!$&7!,."& /!:66%<%(*"+ [7, c. 16]. �$# -. 0(". =.**+; /!:66%<%(*"!, "-('8-
(" # %*6!-9.<%#, /!"!-.# , ! *!,*!9 1-(= ".,$(*. , 6!-9.; '8;5.$"(- /!) 
!"0("*! "%. 	 ".'$. 2 1-(= ".,$(*+ 1!/.7."($% 6%*.* !,!) =(#"($&*! "% 1-(=-
1-%#"%#, *(!';!=%9+( =$# -. 0(". /!:66%<%(*"!,, . "./>( %; % "!0*%/%. �. 
! *!,.*%% =.**+; ".'$. 2 9!>*!  =($."& ,+,!=, 0"! =$# 8"!0*(*%# !"=($&*+; 
1!/.7."($() "-('8(" # 1!% / =!1!$*%"($&*+; % "!0*%/!, %*6!-9.<%%, 0"! 
9!>(" ,+7,."& 7."-8=*(*%# 8 1!$&7!,."($# -(78$&".".9% !<(*/%, *(/!"!-+( 
1!/.7."($% 1-(= ".,$(*+ , =.**+; '8;5.$"(- /!5! 80("., =! "81. / /!"!-+9 8 
,*(4*(5! 1!$&7!,."($# *(". 

2. �. 0(" 6%*.* !,+; 1!/.7."($(), %; .*.$%7.  
3. �-!5*!7%-!,.*%(.  
�<(*/. 1-!,!=%" # *. !1-(=($(**83 =."8, !=*./!, *( 9!"-# *.  "."%0-

*! "&, !<(*/. =!$>*. 1!/.7."&  "!%9! "& /.1%".$. *( "!$&/! *. "(/82%) 9!-
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9(*" ,-(9(*%, *! % !'! *!,."& '8=8283  "!%9! "& !'?(/".. �!:"!98 .*.$%7 
1!$80(**+; -(78$&"."!, *(!';!=%9! %780."& , =%*.9%/(. 

 

(���	#� 2. �!/.7."($% =$# -. 0(". /!:66%<%(*"!, % %; % "!0*%/% 
 
A �/� 1	�������� ���������� "�����	� 	�
����#		 

1 �('%"!- /.# 7.=!$>(**! "& 
2 �-(=%"!- /.# 7.=!$>(**! "& 
3 �'!-!"*+(  -(= ",. 
4 �.1. + 
5 
/<%!*(-*+) /.1%".$ 
6 �(7(-,+ 
7 �-(=%"+ % 7.)9+ 
8 �-."/! -!0*+( !'#7."($& ",. 

�!-9. B 1. �8;5.$"(- /%) '.-
$.*  

9 �-!=.>% 
10 �"!%9! "& 1-!=.> 
11 	.$!,.# 1-%'+$& 
12 �% ".# 1-%'+$& 

�!-9. B 2. �"0(" ! 1-%'+$#; 
% 8'+"/.; 

13 �%,%=(*=+ 
14 �% "+( ./"%,+ 

�!-9. B 3. �"0(" ! =,%>(*%% 
/.1%".$. 

15 �%,%=(*= *. ./<%3, -8'. 
16 �(/82.# <(*. ./<%%, -8'. 
17 �!$%0( ",! ./<%) *. /!*(< !"0("*!5! 1(-%!=. 
18 �-(=*(,7,(4(**!( 0% $! ./<%) 

�!1!$*%"($&*.# %*6!-9.<%# 
.*.$%"%0( /%; !"0("!, -.'!"+ 
7. 5!= 
  

19 �./81/% �.**+( .*.$%"%0( /!5! 80(". 

 
III %���. -�����	� �������	�����.  
�. "-("&(9 :".1( !1-(=($#3" # ,*(4*%( 6./"!-+, !/.7+,.32%( ,$%#*%( 

*. !<(*/8. 
� !'(**! "&3 -.'!"+ $3'!) !-5.*%7.<%% #,$#(" # 1! "!#**!( %79(*(*%( 

8 $!,%), , /!"!-+; () 1-%;!=%" # ! 82( ",$#"&  ,!3 =(#"($&*! "&, 1-%0(9 
/./ 1!$%"%0( /%;, "./ % :/!*!9%0( /%;, /./ ,*(4*%;, "./ % ,*8"-(**%;. �78-
0(*%( :"%; 8 $!,%), .*.$%7 /!*?3*/"8-+ -+*/. #,$#(" # !'#7."($&*+9 8 $!-
,%(9  ".'%$&*!5! % :66(/"%,*!5! 68*/<%!*%-!,.*%# !-5.*%7.<%%. �!*?3*/-
"8-. 1-(= ".,$#("  !'!)  !,!/81*! "& 6./"!-!, % 8 $!,%), -.  9."-%,.(9+; 
,! ,7.%9! ,#7%, % ;.-./"(-%78("  ! "!#*%( -+*/. , !1-(=($(**+) 9!9(*" ,-(-
9(*% [8, c. 115].  

�.1%".$ !-5.*%7.<%% -. <(*%,.(" # /./ %*"(5-.$&*+) 1!/.7."($&, !"-.-
>.32%) :/!*!9%0( /!(  ! "!#*%( !-5.*%7.<%% [4,  . 51]. �. ,($%0%*8 /.1%".-
$. ,$%#(" 9*!>( ",! ,*(4*%; 6./"!-!,, /!"!-+( 9!>*! -.7=($%"& *. 4( "& 
! *!,*+; 5-811: 5! 8=.- ",(**!-1!$%"%0( /%(; 9./-!:/!*!9%0( /%(; "(;*!$!-
5%0( /%(; =(9!5-.6%0( /%(; 1-%-!=*!-5(!5-.6%0( /%(;  !<%.$&*!-
:/!*!9%0( /%(.  

�!-9%-!,.*%( 1!/.7."($() *(!';!=%9! 1-!%7,!=%"&   80("!9 !"-. $(,+; 
! !'(**! "() =(#"($&*! "% !-5.*%7.<%%. 

 



 160 

IV %���. 8���*��	� ���������� ����������� � ������ ��������	 

�������	�����. 

�$# !'!'2(*%# 1!$80(**+; -(78$&"."!, *(!';!=%9! %780%"& =%*.9%/8 
%79(*(*%# /!91$(/ . -.  0%".**+; /!:66%<%(*"!,, !<(*%"&  "(1(*& ,$%#*%# 
,*(4*%; 6./"!-!, *. =(#"($&*! "& 1-(=1-%#"%#. �.  0%".**+( /!:66%<%(*"+ 
9!58" 1!=,(-5."& # % /.>(*%3 %$% *.9(-(**!98 1-%8/-.4%,.*%3, =$# 8 "-.-
*(*%# % /.>(*%# -.7-.'!".*! 1-%$!>(*%( / '8;5.$"(- /!98 '.$.* ., /!"!-!( 
 !=(->%" ! *!,*+( 1!/.7."($% =(#"($&*! "% 1-(=1-%#"%#, *(!';!=%9+( =$# 
-. 0("..  

�./%9 !'-.7!9, 1-% !<(*/( /.1%".$. !-5.*%7.<%% *(!';!=%9! 80%"+,."&: 
– 9!=($& !<(*/%  !' ",(**!5! /.1%".$. =!$>*.  !!",(" ",!,."& =,89 ! -

*!,*+9 /-%"(-%#9: =! "!,(-*! "& % 1-%9(*%9! "&. �-%"(-%) 1-%9(*%9! "% 
,+-.>.(" # 0(-(7  !!",(" ",%( 9!=($% 1#"% "-('!,.*%#9: *(1-!"%,!-(0%,! "%, 
80("*!) ,!79!>*! "%, 1-!5*!7%-8(9! "%, 1!*#"*! "% % ,(-%6%<%-8(9! "%. 
	+'!- 9!=($% !<(*/% 7.,% %" !" %*"(-( !, 1!$&7!,."($(); 

– .$5!-%"9 1-!,(=(*%# !<(*/% ,/$30.(" ,  ('# !1-(=($(*%( <($% !<(*/% 
/.1%".$.; 1!='!- % !'-.'!"/. %*6!-9.<%%; ,*( (*%( /!--(/"%-!,!/; !'!'2(-
*%( 1!$80(**+; -(78$&"."!,; 

– !"*! %"($&*! "& 1!/.7."($(), % 1!$&78(9+; 1-% % 0% $(*%#;.  
 

�	��	����
	����	� ��	��� 

1. ������, �. �. �1-.,$(*%(  "!%9! "& /!91.*%%: 1-!'$(9. ,+'!-. .=(/,."*!) 9!=($% 
!<(*/% [�(/ "] / �. �. 	!$/!, // 	( "*%/ �.*/"-�("(-'8-5 /!5! 8*%,(- %"("., 2004. — 
B 4 (32). — �. 79—98. 

2. %�����,���, �. �. �/!*!9%0( /.#  82*! "& % 1-.,!,!( -(58$%-!,.*%( /.1%".$. !--
5.*%7.<%% [�(/ "] / �. 
. �*=!,%</%), �. 
. �3;%*. // �!<%.$&*!-:/!*!9%0( /%( #,$(*%# % 
1-!<(  +. — 2010. — B 5 (021). — �. 12—16. 

3. .��
���, �. �. �%*.* !,+) 9(*(=>9(*": "(!-%# % 1-./"%/. [�(/ "] / 	. 	. �!,.$(,. 
— �. : 	($'% : �-! 1(/", 2007. — 1024  .  

4. .���,+�
,  .  . �("!=+ !1"%9%7.<%%  "-8/"8-+ /.1%".$. !-5.*%7.<%%   80("!9 
6./"!-!, ,*(4*()  -(=+ [�(/ "] / �. �. �8*%<+*., �. �. �$(4/!,. // �%*.* !,+( %  $(=!-
,.*%#. — 2008. — B 1 — �. 51—58. 

5. $����, -. �. �"*! %"($&*! "& !<(*/% 1!/.7."($() '8;5.$"(- /!) !"0("*! "% [�$(/-
"-!**+) -( 8- ] / �. �. �#"!, // �8;5.$"(- /%) 80(". — 2000. — B 6 // ��� «�!* 8$&".*"-
�$3 ». 

6. $����, -. �. �-%'+$& ( "& — =(*(5 *(": /./ !1-(=($%"& -(*".'($&*! "& [�$(/"-!*-
*+) -( 8- ] / �. �. �#"!,. — �(>%9 =! "81.: http://www.buh.ru/document-1668. — �.5$.   :/-
-.*.. 

7. #��(��
, �. �. �("!=!$!5%# % 1!$&7!,.*%# /!:66%<%(*"!, =$# !<(*/% 6%*.* !,!) 
!"0("*! "% /!91.*%) (!1+" 7.-8'(>*!) 1-./"%/%) [�(/ "] / 	. 
. �(-(;!,. // �(>=8*.-!=-
*+) '8;5.$"(- /%) 80(". — 2001. — B 8 (32). — �. 14—17. 

8. 3������, �. �. �-!'$(9+ !<(*/% -(*".'($&*! "% % 18"% %; -.7-(4(*%# [�(/ "] / 

. �. �(-*(*/! // �7,( "%# �($#'%* /!5! *.80*!5! <(*"-. �-� �
�. — 2003. — B 1. — 
�. 115—119. 
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� ��� 	�
����'
,�� )��������	��� 	���
-

,�� � �+(��
 �' ������� !��
�	����� ��'�	
. 

 
(. �. .�������	�, 

 "8=(*" ��%�,  1(<. ��
%
 
(�+/"+,/.- /%) $( *!) %* "%"8")  

�.80*+) -8/!,!=%"($& — .. '. /�#,  
=!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

������1� �
��4�	�4� ��
����	
��5  
	 ��	��1���� 1�8���
����� ��
����� 11 

 
�!$5!( ,-(9# !=*%9 %7 ! *!,*+; 6./"!-!,, !1-(=($#32%; -.7,%"%( :/!-

*!9%0( /!), . , $(= ",%( % 1!$%"%0( /!)  %"8.<%% , 9%-(, ! ".,.$ # 6%*.* !-
,!-:/!*!9%0( /%) /-%7% . 	 2010 5. :1%<(*"- /-%7% . 1(-(9( "%$ # %7 ��
 , 
�,-!18. 	!7*%/$. -(.$&*.# 85-!7. =(6!$". �-(<%%, ., , $(= 7. *() % -#=. =-8-
5%;  "-.* 3>*!) (�!-"85.$%#, � 1.*%#, �".$%#), ,! "!0*!) (	(*5-%#, �89+-
*%#, �!$5.-%#, �/-.%*., �.",%# % �%",.) % =.>(  (,(-*!) (� $.*=%#, �-$.*-
=%#) �,-!1+, *./!1%,4%; , ;!=( /-%7% . /!$!  .$&*+( 5! 8=.- ",(**+( =!$5% 
% =(6%<%"+ '3=>("!,. �9(**! 1!:"!98 =!$5!,!) /-%7%  (,-!7!*+ #,$#(" # *. 
 (5!=*# ./"8.$&*!) "(9!), !' 8>=.(9!) 1!$%"%/.9%, :/!*!9% ".9%, '%7*( 9(-
*.9%, !'2( ",!9. 	  ,!3 !0(-(=& 1!$%"%/% 1+".3" # 1-!,( "%  "-.*8 0(-(7 
:/!*!9%0( /%( 1!"-# (*%#, -. 1-(=($## *./!1$(**+( 5! 8=.- ",!9 -( 8- +; 
:/!*!9% "+ %28" *!,+( .*"%/-%7% *+( -(<(1"+; '%7*(   "-(9%" #  !;-.*%"& 
./"%,+ % 9%*%9%7%-!,."& 1!"(-%, . 5-.>=.*( % 1+"+,.3" !'! *!,.**83 "-(-
,!58 7.  ,!(  !<%.$&*!( 1!$!>(*%( % '$.5! ! "!#*%(. 

�. -.**()  ".=%% /-%7% . 9!>*! *.'$3=."&  *%>(*%(  1-! . *. "!,.-+ 
=$%"($&*!5! 1!$&7!,.*%#, , $(= 7. :"%9 1-!% ;!=%"  !/-.2(*%( !'?(9. ,+18 -
/. 1-!=8/<%%, 0"! ,  ,!3 !0(-(=& ,+7+,.(" !',.$ <(* *.  +-&(,+( "!,.-+. �.-
/83 /.-"%*8 9!>*! *.'$3=."& 1-% $3'!9 <%/$%0( /!9 /-%7% (. �(!'+0*+9% 
>( , =.**!9 /-%7% ( #,$#3" #  ".-"!,.# 5$8'%*. !'-84(*%#  1-! . *. >%$&(, 
.,"!9!'%$% % ,+ !/.#  /!-! "&  !/-.2(*%# 1-!%7,!= ",..  

 �2( !=*. ,.>*.# ! !'(**! "& :/!*!9%0( /!5! /-%7% .  ,#7.*.   "-8=!-
,+9% %  !<%.$&*+9% !"*!4(*%#9%. �. ($(*%( -.7,%"+;  "-.* =$%"($&*!( 
,-(9# *( % 1+"+,.$! "./%; 1!"-# (*%) /./ '(7-.'!"%<. %  *%>(*%( =!;!=!,, 
1!:"!98 :/!*!9%0( /%( "-8=*! "% 0-(,."+ -! "!9  !<%.$&*!) *(8 "!)0%,!-
 "%. �>( *. 1-!"#>(*%% 9*!5%; 9( #<(, , �-(<%%, �%",( �.",%% % =-85%; 
 "-.*.; 9!>*! *.'$3=."& >( "/%(  "!$/*!,(*%# 9!$!=(>%   1!$%<%(), 1-!-
"( "+ >(-", 1!$%"%/% «1!="#5%,.*%# 1!# !,» %  (-&(7*+( !',%*(*%# 1-.,#2%; 
:$(9(*"!, :$%" , /!--81<%% [1]. 

                                           
11© �(-.)9!,%0 �. �., 2012 



 162 

�0%"+,.# ! !'(**! "% :/!*!9%0( /!5! /-%7% ., 9!>*! ,+=($%"&  $(-
=832%( 1-%0%*+ (5! ,!7*%/*!,(*%#. 

1. 	+ !/%( "(91+ :/!*!9%0( /!5! -! ". , 9%-(   *.0.$. 2000-; 55. *. 
6!*( 5$8'!/%; =% '.$.* !, ,  6(-(  '(-(>(*%) % *./!1$(*%#. 

2. �"-%<."($&*+( -(.$&*+( 1-!<(*"*+(  ".,/% ,  "-.*.;, ,!7*%/*!,(*%( 
"./ *.7+,.(9+; «187+-()». 

3. � $.'$(*%( 5! 8=.- ",(**!5! -(58$%-!,.*%# 6%*.* !,!5!  (/"!-., , 
"!9 0% $( % , !'$. "% *.$!5!!'$!>(*%#; -. 1-! "-.*(*%( 1-!%7,!=*+; 6%*.*-
 !,+; %* "-89(*"!,.  

�$# "!5! 0"!'+ 1-%,( "% :/!*!9%/8 �,-! !37. ,  '.$.* %-!,.**+) ,%=, 
*(!';!=%9! -(4%"& ,!1-!  ! "!9, /./%( -+*!0*+( 9(;.*%79+ % 1!$&7!,."& 
=$# 1-%,$(0(*%# =!1!$*%"($&*+;  -(= ", , '3=>("+  "-.* �,-! !37.. �=*%9 
%7 "./%; 9(;.*%79!, #,$#(" # ,,(=(*%( *.$!5. *. 6%*.* !,+( !1(-.<%% %$% 
«*.$!5. �!'%*.». �0%"+,.# '!$&4!) !'?(9 1-!%7,!=%9+; 6%*.* !,+; !1(-.-
<%),  1(<%.$% "+ 1-!5*!7%-83", 0"! ,,(=(*%( =.**!5! *.$!5. '8=(" (>(5!=*! 
1-%*! %"& , !'2((,-!1() /%) /!* !$%=%-!,.**+) '3=>(" =! 57 9$-= (,-!. 

�>()9  �!'%*, .9(-%/.* /%) :/!*!9% ", $.8-(." �!'($(, /!) 1-(9%% , 
!'$. "% :/!*!9%/%, (2( , 1972 5. 1! 0%".$, 0"! ( $% !'$!>%"& , ( 6%*.* !,+( 
!1(-.<%% *.$!5!9 , -.79(-( 0,1 %, "! :"! 9!5$! '+  ".'%$%7%-!,."& /!$('.*%# 
,.$3"*+; /8- !,, ,!7*%/.32%; %7-7. /-."/! -!0*+;  1(/8$#<%)   % 1!$&7!-
,.*%(9 1-!%7,!=*+; 6%*.* !,+; %* "-89(*"!,. �* "./ >( 1-(=1!$.5.$, 0"! 
*.$!5!,+( 1! "81$(*%# 9!58"  "."& *!,+9 % "!0*%/!9 =!;!=. =$# 6%*.* %-!-
,.*%# :/!*!9%0( /!5! -.7,%"%#, ! !'(**! =$# ,*(=-(*%# *!,+; "(;*!$!5%). 

� !'(**! "& *.$!5. �!'%*.  ! "!%" , "!9, 0"! !* 1-(= ".,$#("  !'!) /! -
,(**+) *.$!5 *. ,.$!,+) !'!-!". �-(=1!$.5.(" #, 0"! :"!" *.$!5 *(!';!=%9! 
81$.0%,."& =,.>=+: /!5=. %*,( "!- 1-%!'-(".(" %*! "-.**83 ,.$3"8 % /!5=. 
(( 1-!=.(". � $% 1-(=1!$!>%"&, 0"! *.$!5 '8=(" -.,(* 0,1 %, . 1-!<(*"*.# 
 ".,/. -(6%*.* %-!,.*%# 1! ,/$.=.9 , ,.$3"( *. ,*8"-(**(9 -+*/( =! "%5.(" 
5 %, "! =$# ,+-.,*%,.*%# 8 $!,%) *. 6%*.* !,+; -+*/.; =!;!=*! "& ,$!>(-
*%) , %*! "-.**+( ./"%,+ =!$>*.  ! ".,$#"& *( 9(*(( 5,2 %. � $% >( %*,( "!- 
(>(9( #0*! 1!,"!-#"  ,!% ,$!>(*%#, "! :/,%,.$(*"*.# =!;!=*! "& 1! %*!-
 "-.**+9 ./"%,.9 =!$>*. '+"& *( 9(*(( 7,4 %.  

�! 1$.*!,+9 -. 0(".9 �,-!/!9%  %% *!,+9 *.$!5!9 9!58" !'$.5."& # 
85 % 6%*.* !,+;  =($!/, 7./$30.(9+; 6%*.* !,+9% !-5.*%7.<%#9% [2]. �* 
9!>(" *( -. 1-! "-.*#"& # *.  =($/% 6%7%0( /%; $%< % /!91.*%). �!  ,!() 
 8"% *.$!5 !5-.*%0%,.(" ,!79!>*! "% 9(>=8*.-!=*+; 6%*.* !,+; %* "%"8-
"!,, <(*"-.$&*+; '.*/!,. �9(**! 1!:"!98 '!$&4%* ",! 6%*.* % "!, % 1!$%-
"%/!, ,+ "81.3" 1-!"%, *.$!5. �!'%*., 8",(->=.#, 0"! !* *.-84.(" 1-%*<%1+ 
 ,!'!=*!) /!*/8-(*<%% % 8 ".*.,$%,.(" =!1!$*%"($&*+( '.-&(-+ , 9(>=8*.-
-!=*!) "!-5!,$(. �$!>*! 1-(= ".,%"&, 0"! ,  !,-(9(**!9 9%-(, 5=( (>(=*(,*! 
*. 5$!'.$&*!9 ,.$3"*!9 -+*/( 7./$30.3" #  =($/% *. !'283  8998  ,+4( $3 
"-$*, 9!58" '+"& ,,(=(*+ 8*%6%<%-!,.**+( 9(>=8*.-!=*+( *.$!5%. �(9 *( 
9(*((, %=(# *.;!=%" 1!==(->/8 �,-!/!9%  %()  -(=% -#=. -8/!,!=%"($() 6%-
*.* !,+; ,(=!9 ",. 	 *. "!#2(( ,-(9# 1!=5!"!,$(* 7./!*!1-!(/",  !5$. *! 
/!"!-!98 *.$!5 *. 6%*.* !,+( !1(-.<%% =!$>(* , "81%"& ,  %$8 8>( , 2014 5. 
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	 /.0( ",( 1-%9(-. ;!"($! & '+ 1-%,( "% �!  %) /%) 6!*= 1!9!2% =("#9 
  !*/!$!5%0( /%9% 7.'!$(,.*%#9% «���
�� �����». 	 2006 5. �'(-'.*/ 
�!  %% ,+18 "%$ 1(-,83 ,  ,!(9 -!=( 1$."(>*83 '.*/!, /83 /.-"8   '$.5!-
",!-%"($&*!) 1-!5-.99!). �!5$. *! 8 $!,%#9 1-!5-.99+, '.*/ 1(-(0% $#(" , 
6!*= 1!>(-",!,.*%(  !  0(". =(->."($# 1$. "%/!,!) /.-"+ , -.79(-( 0,3 % !" 
 899  !,(-4(**+; 1!/81!/ [3]. �-%9(- 8 $!,*+), =.**+)  '!- *( #,$#(" # 
*.$!5!9, *! =() ",8(" !* 1! .*.$!5%%   ,+4(%7$!>(**!) 9("!=%/!). �! ( "& 
 899.  '!-. 1-%,#7.*. / /!$%0( ",8 6%*.* !,+; !1(-.<%) , '.*/(.  

�./%9 !'-.7!9, 9.$(*&/%) 1!  ,!()  8"% *.$!5 1!7,!$%" !'( 1(0%"& 1-%-
"!/ =(*(>*+;  -(= ",, /!"!-+( 9!58" '+"& *.1-.,$(*+ *.  ".'%$%7.<%3 :/!-
*!9%0( /!)  %"8.<%% , (,-!7!*(. �.  !,-(9(**!9 :".1( -.7,%"%# *.'$3=.(" # 
"( *.# ,7.%9!7.,% %9! "& 5! 8=.- ", , :/!*!9%0( /!)  6(-(, 1!:"!98 "-8=*! 
1-(=85.=."&, /./ !"-.7%" # ,,(=(*%( =.**!5! *.$!5. *. 9%-!,!) :/!*!9%/( % , 
0. "*! "% *. :/!*!9%/( *.4()  "-.*+.  

 
�	��	����
	����	� ��	��� 

1. .
'�
����
,  . �. � !'(**! "% :/!*!9%0( /!5! /-%7% .: !"/8=., /8=. % /./ [�(/ "] / 
�. �. �.7*.0((,. // 	( "*%/ �!9 /!5! 5! 8=.- ",(**!5! 8*%,(- %"(".. — 2009. — B 3 (7). — 
�. 23—35. 

2. �,-!/!9%  %# -. /-+$. =(".$% 7./!*!1-!(/". ! *.$!5( *. 6%*.* !,+(  =($/% 
[�(/ "] // �! �%7*( �!* .$"%*5. — 2011. — 28  (*". 

3. �'(-'.*/ �!  %%  [�$(/"-!**+) -( 8- ]. — �(>%9 =! "81.:  
http://www.sbrf.ru/moscow/ru [!6%<%.$&*+)  .)"]. — �.5$.   :/-.*.. 
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�$!>*! "%   !<(*/!) ,!79!>*! "() 1!,+4(*%# :66(/"%,*! "% /!91.*%) 
7.0. "83  ,#7.*+   *(=! "."/!9 ,*8"-(**() %*6!-9.<%%, 7.  0(" /!"!-!) 
9!>*! '+$! '+ 1-!5*!7%-!,."& 1! $(= ",%# ,+'!-.. �".*!,%" # ,1!$*( !0(-
,%=*+9, 0"! ,  !,-(9(**+; 8 $!,%#; "-('83" # %79(*(*%# 1!=;!=!, / ,*8"-
-(**(98 81-.,$(*%3, , "!9 0% $( , !'$. "% "(/82(5! %  "-."(5%0( /!5! 1$.*%-
-!,.*%# *.$!5!, /!91.*%%, /!"!-!(  $.'! -.7-.'!".*! /./ , !"(0( ",(**!), "./ 
% 7.-8'(>*!) "(!-%% % 1-./"%/(. 	 :"%; 8 $!,%#; *.%'!$(( 1(- 1(/"%,*!) 
1-(= ".,$#(" # -.7-.'!"/.  % "(9+ 81-.,$(*%# :66(/"%,*! "&3 /!91.*%% *. 
'.7( /!*<(1<%% *.$!5!,!5! 1$.*%-!,.*%#, /!"!-.# /!!-=%*%-!,.$. '+ =(#-
"($&*! "& , () !-5.*%7.<%%, "(9  .9+9, !'( 1(0%,.# -.'!"8 /.>=!5! 1!=-.7=(-
$(*%# , -.9/.; (=%*!)  "-."(5%% % *.1-.,$## %; *. =! "%>(*%( !'2%; <($().  

�($% 7./$30.3" #, 1-(>=( , (5!, ,  !7=.*%% 8 $!,%) =$# 1-%"!/. %*,(-
 "%<%) % ./"%,%7.<%% %*,( "%<%!**!), 1-(=1-%*%9."($& /!) % %**!,.<%!*-
*!) =(#"($&*! "% /!91.*%%, , "!9 0% $( 7.  0(" !1"%9.$&*!5! *.$!5!,!5! 1$.-
*%-!,.*%#. �! "%>(*%( 8/.7.**!) <($% 1!=-.789(,.(" -(4(*%( -#=. 7.=.0, /!-
"!-+( /. .3" # -.  9!"-(*%# 68*/<%) % 7.=.0 /./ 5! 8=.- ",(**!5! 8-!,*#, 
"./ % ,*8-%;!7#) ",(**!) 1!$%"%/% /!91.*%%.  

�(-,!(  ,#7.*!   -. 4%-(*%(9 1-%9(*(*%# 9(;.*%79!, 5! 8=.- ",(**!-
0. "*!5! 1.-"*(- ",. 1-% -(.$%7.<%% %*,( "%<%!**+; 1-!(/"!, 9!=(-*%7.<%% 
1-!%7,!= ",. % ,*(=-(*%# %**!,.<%). �-%0(9 1-% ! 82( ",$(*%% 5! 8=.- "-
,(**+; %*,( "%<%) <($( !!'-.7*! , '!$&4%* ",(  $80.(, !6!-9$(*%( 80. "%# 
5! 8=.- ",. , /.1%".$( /!91.*%% , 6!-9( 1-%,%$(5%-!,.**+; ./<%), 1-!=!$-
>%"& 1!==(->/8 (, "!9 0% $( '(7,!79(7=*83) %**!,.<%!**!5! 1-(=1-%*%9.-
"($& ",., ! !'(**! , 0. "%, /. .32() #  !=() ",%# 1."(*"!,.*%3,  ".*=.-"%-
7.<%% % /!99(-<%.$%7.<%% -.7-.'!"!/. �!$>*! '+"& 7.,(-4(*!  !7=.*%(  1(-
<%.$%7%-!,.**!5! .5(*" ",. 1!  "-.;!,.*%3 :/ 1!-"*+; /-(=%"!, % %*,( "%-
<%). �$(=8(" !'( 1(0%"& 1-./"%0( /!( *.0.$! -.'!"+ -!  %) /!5! 6!*=. 1-#-
9+; %*,( "%<%),  !7=.,.(9!5! , <($#;  *%>(*%# -% /!, =!$5! -!0*+;  "-."(-
5%0( /%; %*,( "%<%) , ,+ !/!"(;*!$!5%0*+( !"-. $% -!  %) /!) :/!*!9%/%, , 
"!9 0% $( , %**!,.<%!**+( 1-!(/"+ , :*(-5("%/(, "($(/!998*%/.<%!**!9  (/-
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"!-(, 6.-9.<(,"%/( % =-85%; 1-%!-%"("*+; !"-. $#; [1]. �.9!  !'!) :"% 9(-+ 
 ,#7.*+   *(!';!=%9! "&3 7.,(-4(*%# -.7-.'!"/% 1!1-.,!/ % %79(*(*%) , 
�3=>("*!9 % �.$!5!,!9 /!=(/ .; �!  %) /!) �(=(-.<%% 1! ,!1-! .9 *.$!5!-
!'$!>(*%# % 5! 8=.- ",(**!5! % 98*%<%1.$&*!5! 6%*.* !,!5! /!*"-!$#, . 
"./>( 1-%9(*(*%# 9(- !",(" ",(**! "% 7. *.-84(*%# '3=>("*!5! % *.$!5!,!-
5! 7./!*!=."($& ",. �!  %) /!) �(=(-.<%% [2, 3].  

	"!-!(  ,#7.*!   -! "!9 !'?(9. 1-!%7,!= ",. % 1-!=.>,  *%>(*%(9 %7-
=(->(/, ,*(=-(*%(9 %**!,.<%) — , ( :"!, ,$%## *. ,($%0%*8 1!"(*<%.$&*!) 
1-%'+$%, ,+ "81.(" , /.0( ",( !-%(*"%-!, 1-% ,+'!-( ;!7#) ",832%9  8'?-
(/"!9  "-."(5%% 81-.,$(*%# 1-(=1-%#"%(9. � "./>(  ,#7.*!   ! !'(**! "#9% 
1-.,!,!5! -(58$%-!,.*%# -+*/. 1-(=1-%*%9."($& /!) =(#"($&*! "%, *!-9.-
"%,*+9% !5-.*%0(*%#9% 1-% 1$.*%-!,.*%% =(#"($&*! "% ! 82( ",$#(9!) 1-% 
% 1!$&7!,.*%% 5! '3=>("*+;  -(= ",, .*.$%7!9  82( ",832%; 9!=($() ;!-
7#) ",(**!5! % *.$!5!,!5! 81-.,$(*%#, . "./>( ,!79!>*! "() % -(/!9(*=.<%) 
1! (5! 1-%9(*(*%3.  

�=*./! *.$!5!,+( *!,!,,(=(*%# 1! $(=*%; $(" —  *%>(*%(  ".-
,!/, !"9(*.  "%98$%-832%; $&5!" *(  !7=.$%  % "(9+ 9!"%,.<%% ;!7#) "-
,832%9  8'?(/".9 =$# 1(-(;!=. *. %**!,.<%!**83 9!=($& -.7,%"%#.�$.*!,.# 
9!=(-*%7.<%# 9(;.*%79. *.$!5!!'$!>(*%# 1-%'+$% !-5.*%7.<%), !",(0.32.# 
/-%"(-%#9  % "(9*! "%, <($! "*! "%, *(1-!"%,!-(0%,! "%, 5%'/! "% % :66(/-
"%,*! "% =!$>*. ,+1!$*#"& 5$.,*83 68*/<%3 —  9#50."& !"*!4(*%# 1-#9!5! 
!"08>=(*%# % /! ,(**!5! 1-% ,!(*%# 9(>=8  8'?(/".9% *.$!5!,+; !"*!4(*%) 
0(-(7 5.-9!*%7.<%3 6% /.$&*!) % -(58$%-832() *.$!5!,+; 68*/<%). 

 �% "(9*.# 1$.*!,.# 9!=(-*%7.<%# 9(;.*%79. *.$!5!!'$!>(*%# 1-%'+$% 
% =-85%; :$(9(*"!, *.$!5!!'$.5.(9!) '.7+ /!91.*%%  ,#7.*.   ,!79!>*! "&3 
,+'!-. =%66(-(*<%-!,.**+;  ".,!/ 1! *.$!5.9,   ,,(=(*%(9 % !1#"& >( ,!7-
9!>*! "&3 ,+'!-. %*,( "%<%!**!-%**!,.<%!**+; *.$!5!,+; $&5!",   ,+-.-
'!"/!)  !' ",(**!) *.$!5!,!) 1!$%"%/% /!91.*%%. 

 
�	��	����
	����	� ��	��� 

1. � �3=>("*!) 1!$%"%/( , 2012—2014 5!=.; [�$(/"-!**+) -( 8- ] : '3=>("*!( 1!-
 $.*%( �-(7%=(*". �� �(=(-.$&*!98  !'-.*%3 �� !" 29.06. 2011 // ��� «�!* 8$&".*" 
�$3 »: 	(- %#�-!6. 

2. �.$!5!,+) /!=(/  �!  %) /!) �(=(-.<%% (0. "& 1(-,.#) [�$(/"-!**+) -( 8- ] : !" 
31.07.1998 B 146-�� (1-%*#" �� �� �� 16.07.1998) (-(=. !" 23.12.2003). — ��� «�!* 8$&-
".*"�$3 »: 	(- %#�-!6 (=.". !'-.2(*%#: 20.01.2012). 

3. �.$!5!,+) /!=(/  �!  %) /!) �(=(-.<%% (0. "& ,"!-.#) [�$(/"-!**+) -( 8- ] : !" 
05.08.2000 B 117-�� (1-%*#" �� �� �� 19.07.2000) (-(=. !" 8.12.2003,   %79. !" 23.12.2003). 
— ��� «�!* 8$&".*"�$3 »: 	(- %#�-!6 (=.". !'-.2(*%#: 21.01.2012). 
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	  !,-(9(**+; :/!*!9%0( /%; 8 $!,%#;  82( ",(**+9 /!*/8-(*"*+9 

1-(%982( ",!9 #,$#(" # ! !7*.*%( 1-(=1-%*%9."($(9 *.1-.,$(*%# (<($%) 
'%7*( ., *! =$# (5! 8 1(4*!5! -.7,%"%# *(!';!=%9! 1(-(,( "% :"! 1!*%9.*%( 
1! $!5%/(  % "(9*!5! 1!=;!=. , 1$! /! "& /!*/-("*+; 1$.*!, — 1-!%7,!= ",., 
1-!=.> "!,.-!,, !/.7.*%( 8 $85, 1$.*%-!,.*%( !1-(=($(**+; ,7.%9!!"*!4(-
*%) , !'$. "% 6%*.* !,, , "!9 0% $( 1-%'+$%, *.$!5!,. 	  -(=( !"(0( ",(**+; 
80(*+; %  1(<%.$% "!, , *. "!#2(( ,-(9#  6!-9%-!,.$! & 9*(*%( ! "!9, 0"! 
«1$.* % -+*!/ *( 1-!"%,! "!#" =-85 =-858, . !'-.783" <($! "*83  % "(98 
81-.,$(*%#» [1]. �!-9."+ % -(5$.9(*"+ #,$#3" # *(9.$!,.>*!) 0. "&3  % -
"(9+ 1$.*%-!,.*%# *. 1-(=1-%#"%%. 	!1-!  ! "!9, 0"!  0%"."& !"1-.,*!) "!0-
/!) =$# 1$.*%-!,.*%# — !'?(9  '+". %$% !'?(9 1-!%7,!= ",., . 9!>(" '+"&, % 
!'?(9 7./81!/ -( 8- !,, /.>=+) 1-(=1-%*%9."($& -(4.(" =$#  ('#  .9! "!#-
"($&*!, % ;!=# %7 -+*!0*!5! !/-8>(*%#. �0(*& ,.>*! =$# 1-(=1-%*%9."($#, 
1$.*%-832(5! %**!,.<%!**83 -(!-5.*%7.<%3 %  "-8/"8-%7.<%3, %9("& 0("-
/83 /.-"%*8 ,7.%9!!"*!4(*%)   5! 8=.- ",!9 1! *.$!5.9, %9("& ,!79!>*! "& 
1$.*%-!,."& %; ,($%0%*8 %  -!/% 81$."+, !1"%9%7%-!,."&  "-8/"8-8 *.$!5!, % 
 8998, 1!=$(>.283 ,*( (*%3 , '3=>(", -.  0%"+,."& *. !1-(=($(**+( 1-(-
6(-(*<%% ,  ,#7%   ,*(=-(*%(9 %**!,.<%). 

�(-(4(**+; ,!1-! !, , -!  %) /!) *.$!5!,!)  % "(9( (2( 9*!5!, *(-
 9!"-# *. "!, 0"!  6!-9%-!,.*. =! "."!0*! $%'(-.$&*.# % /!*/8-(*"*.# *.$!-
5!,.#  % "(9.. � <($&3 -(58$%-!,.*%# *.$!5!,!) *.5-87/% ,,(=(*!  "%98$%-!-
,.*%( 1-%9(*(*%# *.$!5!,!5! 1$.*%-!,.*%#, /!"!-!( 7.$!>(*! *. 1-./"%/(   
2007 5. , -(.$%7.<%%  82( ",(**+; %79(*(*%), 1-(=8 9!"-(**+; �(=(-.$&*+9 
7./!*!9 !" 27 %3$# 2006 5. B 137-�� «� ,*( (*%% %79(*(*%) , 0. "& ,"!-83 
�.$!5!,!5! /!=(/ . �!  %) /!) �(=(-.<%% % , !"=($&*+( 7./!*!=."($&*+( ./-
"+ �!  %) /!) �(=(-.<%% ,  ,#7%   ! 82( ",$(*%(9 9(- 1!  !,(-4(* ",!,.-
*%3 *.$!5!,!5! .=9%*% "-%-!,.*%#». 	*( (**+( 1!1-.,/% '+$% *.1-.,$(*+ 
*. 1-(!=!$(*%( /!*6$%/"!, 9(>=8 *.$!5!,+9% !-5.*.9% % *.$!5!1$."($&2%-
/.9%, ,!79!>*+; % -(.$&*!  82( ",832%; 1-% ! 82( ",$(*%% 1-., % -(.$%7.-
<%% !'#7.**! "() /./ *.$!5!1$."($&2%/., "./ % *.$!5!,+; !-5.*!, 1-% 1-%9(-
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*(*%% ! *!,*+;  1! !'!, 89(*&4(*%# *.$!5!,   <($&3 !1"%9%7.<%% *.$!5!-
!'$!>(*%# 1-% 1-!;!>=(*%% ! *!,*+; :".1!, *.$!5!,!5! 1$.*%-!,.*%#, , 
1-!<(  ( *.$!5!,!5! /!*"-!$#, ,7+ /.*%# *(=!%9/%, *( (*%% !",(" ",(**! "% 
7.  !,(-4(*%( *.$!5!,+; 1-.,!*.-84(*%). 

�'*!,$(**.#  % "(9. 5! 8=.- ",(**+; 6%*.* !,, , ". 0. ((  "-8/"8-*+( 
1!=-.7=($(*%# — *.$!5!,+(  $8>'+,   2007 5.  ".$% *( "% '!$(( ,+-.>(**+) 
;.-./"(- 5! 8=.- ",(**!) 1!$%"%/% 0(-(7 -(58$%-!,.*%( 6%*.* !,+; !"*!4(-
*%) ,  !<%.$&*!-:/!*!9%0( /!9 -.7,%"%%  "-.*+, , -(58$%-!,.*%% 6%*.* !-
,+; ,7.%9! ,#7() ,  % "(9( 6(=(-."%,*+; 1!"!/!,. �-%0(9 (>(5!=*! , �! $.-
*%#; �-(7%=(*". �� :"!98 *.1-.,$(*%3 8=($#(" # , ( '!$&4(( ,*%9.*%(. 
�3=>("*!-*.$!5!,.#  % "(9. % '3=>("*.# 1!$%"%/. 5! 8=.- ",. ,*( $% , "(!-
-("%0( /%(, 9("!=%0( /%( % 9("!=!$!5%0( /%( ! *!,+ 1! "-!(*%#  ,!=*!5! 
6%*.* !,!5! '.$.* . *.<%!*.$&*!5! ;!7#) ",. , 1-!<(  ( 1$.*%-!,.*%# % =!$-
5! -!0*!5! 1-!5*!7%-!,.*%# :$(9(*"+ !1"%9%7.<%% '3=>("*!5! 1-!<(  . , 
-+*!0*!) :/!*!9%/(   <($&3  !,(-4(* ",!,.*%#  % "(9+ 81-.,$(*%# =!;!=.-
9% % -. ;!=.9% '3=>("*!)  % "(9+ % ,*('3=>("*+; 6!*=!,. 	+4(*.7,.**+( 
/!*<(1"8.$&*+( ! *!,+ — 1-%!-%"("+ *.$!5!,!) 1!$%"%/% % ! *!,*+( *.-
1-.,$(*%# -(6!-9%-!,.*%#  !,-(9(**!) -!  %) /!) *.$!5!,!)  % "(9+ *.<(-
$(*+ *. -(4(*%( =,8; ! *!,*+; 7.=.0 — 9!=(-*%7.<%3 -!  %) /!) :/!*!9%/% 
% !'( 1(0(*%( *(!';!=%9!5! 8-!,*# =!;!=!, '3=>("*!)  % "(9+. 

�.$!5!,.#  % "(9. % *.$!5!,.# 1!$%"%/. 5! 8=.- ",. , =.**!) /!*<(1"8-
.$&*!) 6!-9( 7."-.5%,.3" :/!*!9%0( /%( %*"(-( + , (; '(7 % /$30(*%#  8'?-
(/"!, -+*/.. �=*./! 1-%*#".# /!*<(1<%# *.$!5!,!) 1!$%"%/% /./ 9(;.*%79. 
 !5$. !,.*%# :/!*!9%0( /%; %*"(-( !, 5! 8=.- ",. % ;!7#) ",832%;  8'?(/-
"!, !=*!,-(9(**! -!>=.(" *!,+( 1-!'$(9+ -.7,%"%# % #,$#(" #  "%98$!9 / 
 !,(-4(* ",!,.*%3 *.$!5!!'$!>(*%#. �,$## & !=*%9 %7 ,.>*()4%; %* "-8-
9(*"!, 5! 8=.- ",(**!5! ,!7=() ",%# *.  ".*!,$(*%( -+*!0*+;  "-8/"8-, *.-
$!5!,.# !1"%9%7.<%# (*.$!5!,!( 1$.*%-!,.*%() 1-%7*.(" # !=*%9% %7 *.%'!$(( 
./"8.$&*+; , -!  %) /!) 6%*.* !,!) *.8/( % 1-./"%/( *.1-.,$(*%) -.7,%"%# 
 !,-(9(**!5! *.$!5!,!5! 7./!*!=."($& ",., 1-(=8 9."-%,.# -.7$%0*+( *.$!5!-
,+( -(>%9+, 9("!=+ % 0% $(*%# *.$!5!,!) '.7+, =!18 /.(" % 1!$&7!,.*%( *.-
$!5!,+; $&5!" % .=9%*% "-."%,*!-$%'(-.$&*+; 9(-. 

�!7%<%# 1-.,%"($& ",. !"-.>.(" # , *.$!5!,!) 1!$%"%/( % /!*/-("*! , 
"!9, 0"! 1! $(=!,."($&*! =!$>*+ 8,($%0%,."& # =!;!=+ /.7*+, *! *( "!$&/! 7. 
 0(" -! ". !'2(5! *.$!5!,!5! '-(9(*% *. 5-.>=.* % 80. "*%/!, :/!*!9%0( /!) 
=(#"($&*! "%, *! % 7.  0(" 1!,+4(*%# /.0( ",. *.$!5!,!5! .=9%*% "-%-!,.*%#, 
1!!2-(*%# :/!*!9%0( /!5! -.7,%"%#, !'( 1(0(*%# "(91!, :/!*!9%0( /!5! -! -
"., . 7*.0%" -. 4%-(*%#  .9!) *.$!5!!'$.5.(9!) '.7+. �=( & 1-%9(-!9 9!>(" 
#,$#"& # "./.# 9(-. /./ ,+=($(*%( %7 6(=(-.$&*!5! '3=>(".  $(=832(5! 
(2012) 5!=. 10 9$-= -8'. *. 1!!2-(*%( -(5%!*!,, /!"!-+( 1!==(->%,.3" 1-(=-
1-%*%9."($& ",! % ./"%,*! 1-%,$(/.3" %*,( "%<%%. 

	.>*()4%9 -(78$&"."!9  % "(9*!) -.'!"+ , *.$!5!,!)  6(-(  ".$ -! "  !-
'%-.(9! "% *.$!5!, — , "(/82(9 5!=8 , /!* !$%=%-!,.**+) '3=>(" �!  %%  !'-
-.*! 7,7 "-$* -8'., =! /!*<. 5!=. !>%=.(" # 1! "81$(*%# 9 "-$* 800 9$-= -8'., , 
 -.,*(*%%   2000-9 5!=!9 8,($%0(*%(  ! ".,$#("  (9& -.7 [2]. 
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�=*./! -(58$%-!,.*%( *.$!5!,!) *.5-87/% *. 9./-!8-!,*(   !=*!,-(9(**! 
1-%9(*#(9+9%  ;(9.9% *.$!5!,!5! 1$.*%-!,.*%# -!>=.3" % 9*!>( ",! 1-!'$(9 
"(!-("%0( /!5!, 9("!=%0( /!5! % 9("!=!$!5%0( /!5!  ,!) ",., /!"!-+( *(!';!-
=%9! -(4."& 1! 9(-( %; 1-!% ;!>=(*%#. �./, , -.9/.; *.$!5!,!) 1!$%"%/% "-.-
=%<%!**! 6!-9%-8(" #  % "(9. *.$!5!,+; $&5!" % =-85%; :/!*!9%0( /%; 
 -(= ",,  "%98$%-832%; %*,( "%<%% , 1-!%7,!= ",! % *.80*!-"(;*%0( /%( % -
 $(=!,.*%#. 	  ,("( *.$!5!,!) -(6!-9+ 1! $(=*%; $(" , �!  %% *.9("%$ # 1(-(-
;!= !" 1-! "!) 1!==(->/% *.80*+; !-5.*%7.<%) *.$!5!,+9% $&5!".9% /  "%98-
$%-!,.*%3 %*,( "%<%) , %  $(=!,.*%# % -.7-.'!"/%. 	 0. "*! "%, '+$% !"9(*(*+ 
1-#9+( $&5!"+, ! ,!'!>=.32%( 5! 8=.- ",(**+( *.80*+( !-5.*%7.<%% !" 81$.-
"+ 7(9($&*!5! *.$!5., *.$!5. *. %982( ",!. 	 "! >(  .9!( ,-(9# 7. 1! $(=*%( 
1#"& $(" '+$% ,*( (*+ =! "."!0*!  82( ",(**+( %79(*(*%# ,! ,"!-83 0. "& �.-
$!5!,!5! /!=(/ . �!  %) /!) �(=(-.<%% *.1-.,$(**+( *.  "%98$%-!,.*%( -. -
;!=!, *. %  $(=!,.*%# % -.7-.'!"/%, 1-(=! ".,$#32%( !1-(=($(**+( *.$!5!,+( 
1-(6(-(*<%% %**!,.<%!**! !-%(*"%-!,.**+9 /!91.*%#9.  

�!5$. *! �!*<(1<%% =!$5! -!0*!5!  !<%.$&*!-:/!*!9%0( /!5! -.7,%"%# 
�!  %) /!) �(=(-.<%%, 8",(->=(**!) �-.,%"($& ",!9 �� 1 !/"#'-# 2008 5., 
*.$!5!,+( $&5!"+ !"=($&*! ,+=($(*+ /./ 1(- 1(/"%,*+) %* "-89(*" =$#  "%-
98$%-!,.*%# -.7,%"%# %**!,.<%!**!) ./"%,*! "% ;!7#) ",832%;  8'?(/"!,. 

�!-1-(>*(98 ! ".(" # ! *!,*+9 1-(1#" ",%(9 =$# ,*(=-(*%# $&5!" , %**!-
,.<%!**!9  (/"!-( 1!"(*<%.$&*.# ,!79!>*! "& % 1!$&7!,.*%# $&5!" , <($#; 1!-
$80(*%# *(!'! *!,.**!) *.$!5!,!) ,+5!=+ /!91.*%#9%, *( %9(32%9% !"*!4(-
*%# / %**!,.<%!**+9 1-!<(  .9, ". (. ,!79!>*! "& % 1!$&7!,.*%# 1-(6(-(*<%) 
;!7#) ",832%9%  8'?(/".9%, *. /!"!-+; =.**+( 1-(6(-(*<%% *( -.  0%".*+. 
�"! #,$(*%( 9!>(" 7*.0%"($&*!  *%7%"& -(78$&"."%,*! "& 1-%9(*(*%# *.$!5!-
,+; $&5!", "./ /./ 1! $(=*%( 9!58" '+"& % 1!$&7!,.*+ =$# <($() 8;!=. !" *.$!-
5!,. �-!9( "!5!, =.$(/! *( , (5=. !0(,%=*!, 0"! /!*/-("*+( *.$!5!,+( $&5!"+ 
'8=8" %9(**! =!1!$*%"($&*!  "%98$%-!,."& %**!,.<%!**83 ./"%,*! "&, . *( 
1-! "! :/!*!9%"& *.$!5!,+( 1$."(>% %**!,.<%!**+9 /!91.*%#9 (=.>( =!18 -
/.#, 0"! , ( !*% 7./!**! 1!$&783" # $&5!"!)) [2]. �./>( *(!';!=%9! !"9("%"&, 
0"! =! "."!0*! '!$&4!) !'?(9 %79(*(*%), ,*! %9+; , *.$!5!,!( 7./!*!=."($&-
 ",! , 1! $(=*(( ,-(9# (, *.$!5!,!( 7./!*!=."($& ",! �� ,*! %$% & %79(*(*%# 
120-3 6(=(-.$&*+9% 7./!*.9%) % *.1-.,$(**+; *. 1-(=! ".,$(*%( =!1!$*%-
"($&*+; 1-(6(-(*<%) /!91.*%#9,  ,#7.**+9   ,+ !/!"(;*!$!5%0*+9  (/"!-!9, 
 !1-#>(*   -.7$%0*+9% 1-!'($.9% 7./!*!=."($&*!5! -(58$%-!,.*%#, 0"! "./>( 
9!>("  *%>."& -(78$&"."%,*! "& $&5!"+ /./ %* "-89(*". :/!*!9%0( /!) 1!$%-
"%/% 5! 8=.- ",., ". (. , -(78$&"."( $&5!"., /!"!-.# , <($!9 =!/.7.$.  ,!3 <($(-
 !!'-.7*! "& , !=*%;  "-.*.;, , =-85%;, *.1-%9(- , �!  %) /!) �(=(-.<%%, 9!-
>(" '+"& *(<($( !!'-.7*!) [3]. �./%9 !'-.7!9, ,!7*%/4.# 1-!'$(9. % 1!$&7!-
,.*%# $&5!"+ /./ %* "-89(*". *.$!5!,!5! 1$.*%-!,.*%# %7 *(!';!=%9! "% :6-
6(/"%,*!  "%98$%-!,."& %**!,.<%!**+)  (/"!- :/!*!9%/% 9!>(" '+"& 1-./"%-
0( /% ,! "-('!,.**!) / %780(*%3; 9!>(" %  $(=8(" %7 !6%<%.$&*! 1-!,!75$.-
4(**!) 1!$%"%/% �!  %) /!) �(=(-.<%% 0(-(7 *.$!5!,+( $&5!"+ *. 1!==(->/8 
%**!,.<%!**!5!  (/"!-., %7 *(!';!=%9! "% :66(/"%,*! -. ;!=!,."&  -(= ",. 
5! 8=.- ",(**!5! '3=>(". , 8 $!,%#; *( ".'%$&*!) :/!*!9%0( /!)  %"8.<%% 
'+"& %* "-89(*"!9 -(58$%-!,.*%# % 1!$&7!,.*%# '3=>("*+;  -(= ",.  
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 �-% =.**+; 8 $!,%#; <($& %  $(=!,.*%) =!$>*.,  ,!=%" # / .*.$%78  % -
"(9+  "%98$%-!,.*%# %**!,.<%!**!) =(#"($&*! "% 0(-(7 *.$!5!,+( $&5!"+ , 
�!  %) /!) �(=(-.<%%, . "./>( , -.7-.'!"/( 9("!=%/% !<(*/% -(78$&"."%,*! "% 
*.$!5!,!) $&5!"+   "!0/% 7-(*%# 5! 8=.- ",.. 	  !!",(" ",%%   =.**!) <($&3, 
*( 9!"-# *. "!, 0"! 8>( %9(3" 9( "! *.80*+( -.7-.'!"/% (, !'$. "% % 1!$&7!-
,.*%# $&5!" ,  % "(9( *.$!5!!'$!>(*%#, !<(*/% -(78$&"."%,*! "% *.$!5!,+; 
$&5!" — , -.'!".; �. �(-5(-., �. �:* 6%$=., �. �()(--�-.9(-.,�. �.=%-%, 
�. �,(* !*.; ,!79!>*! "% % <($( !!'-.7*! "% % 1!$&7!,.*%# ,($%0%*+ -. ;!-
=!, *. ����� , :/!*!9%/( , <($!9 /./ %*=%/."!-. %**!,.<%!**! "%   "!0/% 
7-(*%# -(78$&"."%,*! "% *.$!5!,+; $&5!" — , -.'!".; �. �:* 6%$=., �. �.)". 
% �. �!$$.; 1-!'$(9 <($( !!'-.7*! "% % 1!$&7!,.*%# *.$!5!,+; $&5!" /./ %* "-
-89(*".  "%98$%-!,.*%# %**!,.<%!**!) ./"%,*! "% — , -.'!".; �. 	. 	.$=.)-
<(,., 
. �. �-.*'(-5., 	. �. �8-((,., �. �. �.-.,.(,!); 1-!'$(9 *.$!5!,+;  % -
"(9, %; ! !'(**! "() % !<(*/( *.1-.,$(**! "% *.  "%98$%-!,.*%( %**!,.<%!*-
*!) ./"%,*! "% — , -.'!".; 
. �. �.-8, 	. �. �!>%*!,., �. �. �!/8-%*., 
�. �. �($&*%/., �. 	. �!"!,%$!,., 	. �. �.* /!,., �. 	. �.,,%*!), �. �. �"/%-
*!) % =-.), ! *!,*+9% 7.=.0.9% *(!';!=%9+; %  $(=!,.*%) '8=8":  

– .*.$%7 *.$!5!,+; 9(;.*%79!,  "%98$%-!,.*%# %**!,.<%!**!) =(#"($&-
*! "% 7. -8'(>!9;  

– .*.$%7 1-%9(*#(9+; , *. "!#2(( ,-(9# *.$!5!,+; $&5!" , �� (,/$30.# 
 8'?(/"+ �(=(-.<%%), *.1-.,$(**+; *.  "%98$%-!,.*%( %**!,.<%!**!5!  (/"!-.:  

– -.7-.'!"/. 9("!=%0( /%; -(/!9(*=.<%) 1!  !,(-4(* ",!,.*%3 *.$!5!-
,+; $&5!" =$#  "%98$%-!,.*%# %**!,.<%!**!) =(#"($&*! "% , ��;  

– -.  9!"-(*%( ! *!,*+; "(!-("%0( /%; 1!=;!=!, / !<(*/( '3=>("*!) 
-(78$&"."%,*! "% *.$!5!,+; $&5!" , 7.-8'(>*+; %  $(=!,.*%#;, !<(*/. %; 
1-(%982( ", % *(=! "."/!,;  

– -.7-.'!"/. 9("!=%/% !<(*/% '3=>("*!) -(78$&"."%,*! "% *.$!5!,+; 
$&5!" , ��   % 1!$&7!,.*%(9 9("!=!, /!--($#<%!**!--(5-(  %!**!5! .*.$%7.. 

	! "-('!,.**! "& -(4(*%) ,+4(!'!7*.0(**+; 7.=.0 1!=0(-/*8". ,! 
II -.7=($( «� *!,*+; *.1-.,$(*%) *.$!5!,!) 1!$%"%/% % 6!-9%-!,.*%( =!;!-
=!, '3=>("*!)  % "(9+» �3=>("*!5! 1! $.*%# 1-(7%=(*". �� !" 25 9.# 
2009 5. — , 2009—2011 5!=.; =!$>*. '+"& 1-!=!$>(*. -.'!". 1! !1"%9%7.<%% 
*.$!5!,!)  % "(9+. �./>( *. /!*6(-(*<%% «�.$!5!!'$!>(*%( —  !,-(9(**+) 
,75$#=» , *!#'-( :"!5! 5!=. '+$. 1!=0(-/*8". 5$.,!) 1-.,%"($& ",. �!  %% *(-
!';!=%9! "& 81-!2(*%# 1-!<(=8-+ 1!=5!"!,/% % 1!=.0% !"0("*+; *.$!5!,+; 
=!/89(*"!,, 0"! !0(*& ,.>*!, "./ /./ 89(*&4.(" # 7."-."*.#  ! ".,$#32.#, 
/!"!-.# $!>%" # "./>( *. 1-(=1-%*%9."($().  

 
�	��	����
	����	� ��	��� 

1. �������, �. �% "(9. 81-.,$(*%# :/!*!9%/!): 1$.* % -+*!/ [�(/ "] / 
. �-8>%*%*, 
�. �.< // �-!'$(9+ "(!-%% % 1-./"%/% 81-.,$(*%#. — 2008. — B 2. — �. 57—61. 

2. �**!,.<%!**+) �("(-'8-5: 6./"+ % <%6-+ [�(/ "] :  ".".  '. — ��'. : �����%�, 
2009. — �. 454.  

3. -��������, �. �. �<(*/. '3=>("*!) :66(/"%,*! "% %**!,.<%!**!-*.1-.,$(**+; 
*.$!5!,+; $&5!" [�(/ "] / �. 	. �!"!,%$!,, 	. 	. �.-/!, // 	( "*%/ ��'��. �(-. 5. �/!*!-
9%/., ,+1. 2. — 2009. — �. 85. 
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= � 336.14 (470.13) 
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, ��
�+ ����-
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���+( ��
'��
��� ���' !��
�	��+� ��(
��'�+ �	�1�	����*� �+�������� ��'�����-

�+( �
 ��( ��1�	���� ��������	��(, )��������	��( � 	�,�
���+( !���,��. 

 
.. '. /�#, 

 =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8");  

$. $. (����#��,  
 "8=(*"/. ��%�,  1(<. �%�� 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

0����1�2����� �
�	���� 1������
����3 ���
��	
��: 
�
 ����	� ��3������� 1������
����3 ���
��	
�� 14 

 

�.7,%"%( $3'!) "(--%"!-%% !1-(=($#(" # !'?(9!9 -( 8- !,, , "!9 0% $( 
6%*.* !,+;, /!"!-+9 !*. !'$.=.(". �%*.* !,+( -( 8- + "(--%"!-%% *.;!=#" 
 ,!( !"-.>(*%( , !'?(9( *.$!5!,+; % *(*.$!5!,+; =!;!=!,, 1! "81.32%; , 
'3=>(". � *!,*+9 *.7*.0(*%(9 9( "*+; '3=>("!, #,$#(" #  !7=.*%( 8 "!)-
0%,!) 6%*.* !,!) '.7+ =$# ,+1!$*(*%# !-5.*.9% 9( "*!5!  .9!81-.,$(*%# 
 ,!%; 7.=.0. �=*. %7 7.=.0,   /!"!-!)  (5!=*#  ".$/%,.3" # 98*%<%1.$&*+( 
!'-.7!,.*%#,  ! "!%" , !'( 1(0(*%%  -(= ",.9%. �-(= ",. '3=>("!, 98*%<%-
1.$&*+; !'-.7!,.*%)  $8>." =$# ,+1!$*(*%# !'#7."($& ",, ,!7$!>(**+; *. 
!-5.*+ 9( "*!5!  .9!81-.,$(*%# — , 1(-,83 !0(-(=& :"!, 1-(>=( , (5!, -. -
1-(=($(*%( 5! 8=.- ",(**+;  -(= ", *.  !=(->.*%( % -.7,%"%(  !<%.$&*!) 
%*6-. "-8/"8-+. 

�-%*#"+) �(=(-.$&*+) 7./!* !" 06.10.2003 B 131-�� «�' !'2%; 1-%*-
<%1.; !-5.*%7.<%% 9( "*!5!  .9!81-.,$(*%# , �!  %) /!) �(=(-.<%%» (=.$(( 
— �./!* B 131-��) 8 ".*.,$%,.(" !'2%( 1-.,!,+(, "(--%"!-%.$&*+(, !-5.*%-
7.<%!**+( % :/!*!9%0( /%( 1-%*<%1+ !-5.*%7.<%% 9( "*!5!  .9!81-.,$(*%# 
, �!  %) /!) �(=(-.<%%. �!5$. *! 1. 3  ". 17, 1!$*!9!0%# !-5.*!, 9( "*!5! 
 .9!81-.,$(*%# 1! ($(*%), 5!-!= /%; !/-85!, % 98*%<%1.$&*+; -.)!*!, ! 8-
2( ",$#3" #  .9! "!#"($&*! [1]. 

	  !!",(" ",%%   �./!*!9 B 11-�� «� "(--%"!-%.$&*!) !-5.*%7.<%% 9( "*!-
5!  .9!81-.,$(*%# , �( 18'$%/( �!9%», 1-%*#"+9 �!  !,("!9 �( 18'$%/% �!9%, 
*. "(--%"!-%% -( 18'$%/% !'-.7!,.*! 210 98*%<%1.$&*+; !'-.7!,.*%), , "!9 
0% $( 5 5!-!= /%; !/-85!, (�� ��), 15 98*%<%1.$&*+; -.)!*!, (�� ��), 16 5!-
-!= /%; % 174  ($& /%; 1! ($(*%#, /!"!-+( %9(3"  ,!% '3=>("+ (".'$. 1) [2]. 

	.>*+9 8 $!,%(9  .9! "!#"($&*! "% 98*%<%1.$&*!5! !'-.7!,.*%# #,$#-
(" # (5! 6%*.* !,.# *(7.,% %9! "&. �./ !"9(0.(" # , �,-!1() /!) ;.-"%% 9(-
 "*!5!  .9!81-.,$(*%#, -."%6%<%-!,.**!) �!  %) /!) �(=(-.<%(), !-5.*+ 
9( "*!5!  .9!81-.,$(*%# %9(3" 1-.,! , -.9/.; *.<%!*.$&*!) :/!*!9%0( /!) 
1!$%"%/% *. !'$.=.*%( =! "."!0*+9%  !' ",(**+9%  -(= ",.9%, /!"!-+9% 
!*% 9!58"  ,!'!=*! -. 1!-#>."& # 1-% ! 82( ",$(*%%  ,!%; 68*/<%). 
//8-

                                           
14© �*< �. �., �(-$(</.# �. �., 2012 
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98$%-8#   1!9!2&3 '3=>(". =(*(>*+(  -(= ",., !-5.*+ 98*%<%1.$&*+; !'-
-.7!,.*%) 0(-(7 6%*.* !,+( 9(;.*%79+ ! 82( ",$#3" ,+1!$*(*%( ,!7$!>(*-
*+; *. *%; !'2( ",!9 1!$%"%0( /%;, :/!*!9%0( /%; %  !<%.$&*+; 68*/<%). 
�=*./! *. 1-./"%/( 1-%*<%1 =! "."!0*! "%  !' ",(**+; 6%*.* !,+; -( 8- !, 
 !'$3=.(" # =.$(/! *( , (5=..  

 
(���	#� 1. �8*%<%1.$&*!( 8 "-!) ",! �( 18'$%/% �!9% *. 1 #*,.-# 2011 5. 

 
$��	#	������� ���������	 

2
 ���	�	�����	���-

����	���	������  
���������	 

1
 

����� 
�������	� 
������ 

���	#	������� 
������ 

�������	� 
�������	 

������	� 
�������	 

!��������
 "��� 210 5 15 16 174 

����
 �	������
�	���� '�
����� 	 ����������� �� ��������: 

�+/"+,/.- 1 1 — — — 
	!-/8". 1 1 — — — 
	8/"+$ 6 — 1 1 4 
�*".  1 1 — — — 
�(0!-. 15 — 1 4 10 
�! *!5!- / 11 — 1 3 7 
� %* / 1 1 — — — 
�;". 1 1 — — — 
5
���+: 
�>(9 /%) 11 — 1 — 10 
�*#>1!5! " /%) 13 — 1 2 10 
�!)5!-!= /%) 11 — 1 — 10 
�!-"/(-!  /%) 19 — 1 — 18 
�-%$87 /%) 17 — 1 — 16 
�+/"+,=%* /%) 14 — 1 — 13 
�+ !$& /%) 12 — 1 — 11 
�-!%</!-�(0!- /%) 12 — 1 1 10 
�=!- /%) 16 — 1 3 12 
� "&-	+9 /%) 13 — 1 2 10 
� "&-�8$!9 /%) 23 — 1 — 22 
� "&-�%$(9 /%) 12 — 1 — 11 

 

1) 
=9%*% "-."%,*!-"(--%"!-%.$&*!( !'-.7!,.*%( — .=9%*% "-."%,*!-"(--%"!-%.$&*.# 
(=%*%<., /!"!-.# !'?(=%*#(" ,  ,!%; 5-.*%<.; .=9%*% "-."%,*+( "(--%"!-%%, %9(32%( (=%-
*+) .=9%*% "-."%,*+) <(*"-. 
=9%*% "-."%,*!-"(--%"!-%.$&*+9% !'-.7!,.*%#9% #,$#3" # 
-.)!*+ % 5!-!=. -( 18'$%/.* /!5! 7*.0(*%#   1!=0%*(**+9% %9 "(--%"!-%#9%. 

2) �8*%<%1.$&*!( !'-.7!,.*%( — 0. "& "(--%"!-%% -( 18'$%/% , 8 ".*!,$(**+; 7./!*!9 
�( 18'$%/% �!9% 5-.*%<.;   !=*%9 %$% *( /!$&/%9% *. ($(**+9% 18*/".9% $%'! 1! ($(*%#-
9%, *.;!=#2.# # , 3-% =%/<%% !-5.*!, 9( "*!5!  .9!81-.,$(*%#, %9(32.# 8 ".*!,$(**+( 7.-
/!*!9 �( 18'$%/% �!9%  "."8  % .=9%*% "-."%,*+) <(*"-, . "./>( 8 ".*!,$(**!( 8 ".,!9 98-
*%<%1.$&*!5!!'-.7!,.*%# *.%9(*!,.*%(. �8*%<%1.$&*+9% !'-.7!,.*%#9% , �( 18'$%/( �!9% 
#,$#3" # 5!-!= /%( %$%  ($& /%( 1! ($(*%#, 98*%<%1.$&*+( -.)!*+, 5!-!= /%( !/-85.. 

 
 	 2010 5. , '3=>(".; 98*%<%1.$&*+; !'-.7!,.*%) -( 18'$%/% '+$! .//8-

98$%-!,.*! 20,0 9$-= -8'., 0"! *. 44 % '!$&4(, 0(9 , 2005 5., % *. 3 % '!$&4(, 
0(9 , 2009 5. 	 "!>( ,-(9#  -(= ",. 9( "*+; '3=>("!, ,  ! ".,( /!* !$%=%-!-
,.**!5! '3=>(". -( 18'$%/%  *%7%$% &   57 % , 2005 5. =! 41 % , 2010 5. [3]. 
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�! =.**+9 �%*6%*. �� , 2010 5., ,1(-,+( 7. 1! $(=*%(  (9& $(", '3=>(-
"+ 98*%<%1.$&*+; !'-.7!,.*%) % 1!$*(*+   =(6%<%"!9 ,  899( 387 9$* -8'. 
[4] (".'$. 2). 

 

(���	#� 2. �!;!=+ % -. ;!=+ '3=>("!, 98*%<%1.$&*+; !'-.7!,.*%)  
�( 18'$%/% �!9% 1 #*,.-# 2011 5. (, =() ",832%; <(*.;, "+ . -8'.) 

 

  ����� �������  �
	#	� �)����� 

�8*%<%1.$&*+( -.)!*+ 8 241 435 8 331 620 90 185 
�!-!= /%( !/-85. 11 851 337 12 147 913 296 576 
�!-!= /%( 1! ($(*%# 762 352 742 387 19 965 
�($& /%( 1! ($(*%# 1 436 145 1 443 787 7 642 
$��	#	������� ���������	 20 092 772 20 479 533 386 761 

 
�(-(0(*& ,%=!, =!;!=!,, 6!-9%-832%; 9( "*+( '3=>("+, 7./-(1$(* 1!-

$!>(*%#9%  ". 55 �./!*. B 131-��. �!5$. *! 8/.7.**!)  "."&(, 1!= =!;!=.9% 
9( "*!5! '3=>(". 1!*%9.3" # *.$!5!,+( % *(*.$!5!,+(  !' ",(**+( =!;!=+ 
9( "*+; '3=>("!,, 7./-(1$(**+( 7./!*!=."($& ",!9 �!  %) /!) �(=(-.<%% 7. 
9( "*+9% '3=>(".9% 1!$*! "&3 %$% 0. "%0*! *. 1! "!#**!) ! *!,( % 1! "8-
1.32%( ,  !!",(" ",%%   7./!*!=."($& ",!9 , -. 1!-#>(*%( !-5.*!, 9( "*!5! 
 .9!81-.,$(*%#. �3=>(" 98*%<%1.$&*!5! -.)!*. (-.)!**+) '3=>(") %  ,!= 
'3=>("!, 5!-!= /%; %  ($& /%; 1! ($(*%), ,;!=#2%; ,  ! "., 98*%<%1.$&*!5! 
-.)!*. ('(7 80(". 9(>'3=>("*+; "-.* 6(-"!, 9(>=8 :"%9% '3=>(".9%), !'-.-
783" /!* !$%=%-!,.**+) '3=>(" 98*%<%1.$&*!5! -.)!*.. 

�82( ",8(" -#= 1-%0%*, 1! /!"!-+9 9( "*+( *.$!5% *( ,+1!$*#3" 6% -
/.$&*!) 68*/<%% =$# 98*%<%1.$&*+; '3=>("!,: 

–  .9! "!#"($&*! "& 98*%<%1.$&*+; !'-.7!,.*%) 1-% 8 ".*!,$(*%% =.*-
*+; *.$!5!, !5-.*%0(*. 6(=(-.$&*+9 7./!*!=."($& ",!9; 

–  82( ",8(" 7*.0%"($&*+) 1(-(0(*& *.$!5!,+; $&5!" *. 6(=(-.$&*!9 
8-!,*(; 

– %9(3" # 1-!'$(9+ , !1-(=($(*%% *.$!5!,!) '.7+ %  !'%-.(9! "% 9( "-
*+; *.$!5!,. 

� *!,*+9% '3=>("*!-!'-.7832%9% =!;!=*+9% % "!0*%/.9% , '!$&4%*-
 ",( 9( "*+; '3=>("!, �( 18'$%/% �!9% #,$#3" # "-.* 6(-"+ %7 -( 18'$%-
/.* /!5! '3=>(".. �! 8=.- ",(**.# 1!==(->/. 98*%<%1.$&*+; !'-.7!,.*%) 
! 82( ",$#(" # 0(-(7 6!*=+, ,;!=#2%( ,  ! "., -( 18'$%/.* /!5! '3=>(".: 
-( 18'$%/.* /%) 6!*= /!91(* .<%), -( 18'$%/.* /%) 6!*=  !6%*.* %-!,.-
*%#  !<%.$&*+; -. ;!=!,, 6!*= 98*%<%1.$&*!5! -.7,%"%# �( 18'$%/% �!9%, 
6!*= 6%*.* !,!) 1!==(->/% 98*%<%1.$&*+; -.)!*!, % �!*= 6%*.* !,!) 
1!==(->/% 1! ($(*%# , �( 18'$%/( �!9%. 

	 2005—2010 55. *.'$3=.(" # -! " 8=($&*!5! ,( . *.$!5!,+; % *(*.$!5!-
,+; =!;!=!,. 	  ,#7%   :"%9 ! !'83 ./"8.$&*! "& 1-%!'-(".(" -.  9!"-(*%( 
 "-8/"8-+ *.$!5!,+; =!;!=!, 98*%<%1.$&*+; !'-.7!,.*%) [5] (".'$. 3). 

�-(!'$.=.32%9 % "!0*%/!9 =!;!=!, 98*%<%1.$&*+; !'-.7!,.*%) #,$#-
$% & '(7,!79(7=*+( 1! "81$(*%#, *( 9!"-# *. "!, 0"! %; =!$#  !/-."%$. &   
70 % , 2005 5. =! 55 % , 2010 5.  
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(���	#� 3. �"-8/"8-. =!;!=!, % -. ;!=!, '3=>("!, 98*%<%1.$&*+; !'-.7!,.*%) �( 18'$%/% �!9% , 2005—2010 55. 
 
$�� ���. - % � 	���� 

'��������� 
2005 2006 2007 2008 2009 2010 2005 2006 2007 2008 2009 2010 

������, ����� 13944 14353 15899 19922 19460 20093 100 100 100 100 100 100 

�7 *%;:  - *.$!5 *. =!;!=+ 6%7%0( /%; $%<  2204 3676 4173 5118 5292 5748 16 26 26 26 27 29 
- *.$!5% *.  !,!/81*+) =!;!= 393 487 512 916 881 1030 3 3 3 5 5 5 

- *.$!5% *. %982( ",! 333 330 353 151 242 241 2 2 2 1 1 1 
- 5! 8=.- ",(**.# 1!4$%*. 64 73 79 87 94 224 0,5 0,5 0,5 0,4 0,5 1 

- 7.=!$>(**! "& % 1(-( 0("+ 1! !"9(*(**+9 *.$!-
5.9,  '!-.9 % %*+9 !'#7."($&*+9 1$."(>.9 6 5 1 5 0 0 0 0 0 0 0 0 

- =!;!=+ !" % 1!$&7!,.*%# %982( ",., *.;!=#2(-
5! # , 5! 8=.- ",(**!) % 98*%<%1.$&*!)  !' "-

,(**! "% 759 772 836 1181 1142 1104 5 5 5 6 6 5 
- 1$."(>% 1-% 1!$&7!,.*%% 1-%-!=*+9% -( 8- .9% 60 75 99 89 80 85 0 1 1 0,4 0,4 0,4 

- =!;!=+ !" 1-!=.>% 9."(-%.$&*+; % *(9."(-%-
.$&*+; ./"%,!, 118 200 322 305 228 391 1 1 2 2 1 2 

- '(7,!79(7=*+( 1! "81$(*%# 9764 8579 9346 11848 11253 11138 70 60 59 59 58 55 
- =!;!=+ !" 1-(=1-%*%9."($& /!) % %*!), 1-%*!-

 #2() =!;!= =(#"($&*! "% 107 25 — — — — 1 0 — — — — 
!
�����, ����� 13606 14016 15803 19351 19030 20480 100 100 100 100 100 100 

�7 *%;: - *. !'2(5! 8=.- ",(**+( ,!1-! + 717 1013 1004 1227 1359 1671 5 7 6 6 7 8 
- *.<%!*.$&*83 '(7!1. *! "& % 1-.,!!;-.*%"($&-

*83 =(#"($&*! "& 94 103 90 109 108 115 1 1 0,6 1 1 0,6 
- *.<%!*.$&*83 :/!*!9%/8 502 667 751 806 978 679 4 5 5 4 5 3 

- >%$%2*!-/!998*.$&*!( ;!7#) ",! 2344 2722 2355 4285 2525 2826 17 19 15 22 13 14 
- !'-.7!,.*%( 5510 6573 6037 7230 8271 8849 40 47 38 37 43 43 

- /8$&"8-8, /%*(9."!5-.6%3 %  -(= ",. 9.  !,!) 
%*6!-9.<%% 483 578 595 751 844 873 4 4 4 4 4 4 

- 7=-.,!!;-.*(*%(, 6%7%0( /.# /8$&"8-. %  1!-" 1779 1795 2348 2771 2740 2726 13 13 15 14 14 13 
-  !<%.$&*83 1!$%"%/8 2134 543 1032 397 480 527 16 4 7 2 3 3 

#�$�%��, ��$�%��(–) 338 337 96 571 430 –387       

 

	 2005, 2006 55. — '(7 9(>'3=>("*+; "-.* 6(-"!,. � 2007 5. — '(7  -(= ", 1! ($(*%). 
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� *!,*+9 % "!0*%/!9 *.$!5!,+; =!;!=!, '3=>("!, 98*%<%1.$&*+; !'-
-.7!,.*%) '+$ *.$!5 *. =!;!=+ 6%7%0( /%; $%<, =!$# /!"!-!5! , 6!-9%-!,.-
*%%  !,!/81*+; =!;!=!, 9( "*+; '3=>("!, ,+-! $.   16 % , 2005 5. =! 29 % , 
2010 5. ( 9. -% . 1). �!  -.,*(*%3   2009 5., =!;!= 1! *.$!58 *. =!;!=+ 6%7%0(-
 /%; $%< 8,($%0%$ # *. 9 % [5]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�	�. 1. �"-8/"8-. =!;!=!, % -. ;!=!, 9( "*+; '3=>("!, , 2010 5. (, 1-!<(*".; / %"!58) 
 
�>(5!=*! *!-9."%,+ !"0% $(*%) !" *.$!5. *. =!;!=+ 6%7%0( /%; $%< -(-

58$%-83" # �./!*!9 «� -( 18'$%/.* /!9 '3=>("( �( 18'$%/% �!9%». �$# 8/-
-(1$(*%#  .9! "!#"($&*! "% 9( "*+; '3=>("!, <($( !!'-.7*! 7./-(1%"& 7. 
*%9%  ".'%$&*+( *.$!5!,+( % "!0*%/%, , 0. "*! "%, 8,($%0%, =!$3 ����, 7.-
0% $#(983 , 9( "*+( '3=>("+. �-!9( "!5!, *(!';!=%9! '!$(( =(".$&*! 1-!-
-.'!"."& ,!1-!  1-(=! ".,$(*%# *.$!5!,+; $&5!" 1! ����   /!91(* .<%() 
9( "*+9 '3=>(".9 *(=!1!$80(**+; =!;!=!, , -(78$&"."( =() ",%# !'2(6(=(-
-.$&*+; $&5!" [6]. �9(**! *.$!5 *. =!;!=+ 6%7%0( /%; $%< #,$#(" # ,.>*+9 
% "!0*%/!9,  1! !'*+9 *.1!$*#"& 9( "*+( '3=>("+. 	 8 $!,%#; 6%*.* !,!5! 
/-%7% . *.$!5 ,+ "81%$ , -!$% ! *!,*!5!  % "(9!!'-.7832(5!, !'( 1(0%,.3-
2(5!  ".'%$&*! "& 1! "81$(*%) , =!;!=*+( 0. "% '3=>("!,, 1! /!$&/8 , 1!$-
*!9 !'?(9( ! ".(" # , -(5%!*.;. �. =%*.9%/8 1! "81$(*%) 1! *.$!58 *. =!;!-
=+ 6%7%0( /%; $%< ! *!,*!( ,$%#*%( !/.7+,.(" %79(*(*%( 7.-.'!"*!) 1$."+, 
8,($%0(*%( 0% $. -.'!0%; 9( ". �!9%9! *.$!5. *. =!;!=+ 6%7%0( /%; $%<, 9(-
 "*+( '3=>("+ 1!1!$*#3" # 7.  0(" =!;!=!, !" 1-!=.>% 9."(-%.$&*+; % *(-
9."(-%.$&*+; ./"%,!,, 5! 8=.- ",(**!) 1!4$%*+, 1$."(>() 1-% 1!$&7!,.*%% 
1-%-!=*+9% -( 8- .9%. �!  -.,*(*%3   2009 5. =!;!=+ !" 1-!=.>% 9."(-%.$&-
*+; % *(9."(-%.$&*+; ./"%,!, 8,($%0%$% & , 1,7 -.7., 5! 8=.- ",(**+( 1!-
4$%*+ — , 2,4 -.7. (".'$. 3).  

�=*%9 %7 *(9*!5!0% $(**+; 9( "*+; *.$!5!,, /./ %7,( "*!, #,$#(" # 7(-
9($&*+) *.$!5. �$# ,7+ /.*%# :"!5! *.$!5. 1-(1#" ",%(9 #,$#(" # !" 8" ",%( 
, *. "!#2(( ,-(9# 5! 8=.- ",(**!) -(5% "-.<%% 9*!5%; 7(9($&*+; 80. "/!,. 

�.$!5 *. =!;!= 
6%7%0( /%; $%< 

29 
 

20 093 
9$* -8' 

�.$!5%  
*.  !,!/81*+) =!;!=  

5 
�!;!=+ !" % 1!$&7!,.-

*%#  !' ",(**! "%  
5 

�!".<%%  
18 

�8',(*<%%  
18 

�8' %=%%  
18 

�-85%(  
8 

20 480 
9$* -8' 

�-85%(  
11 
11 

�=-.,!!;-.*(*%(, 
6%7%0( /.#  

/8$&"8-. %  1!-" 
13 
13 

�(>'3=>("*+( 
"-.* 6(-"+  

11 

�'-.7!,.*%( 
43 
43 

�%$%2*!-
/!998*.$&*!(  
;!7#) ",! 14 

 8+8 ? ���+8 ? 

 

�'2(5! 8=.- ",(*-
*+( ,!1-! +  

8 
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�-85!)  82( ",(**!) 1-!'$(9!) #,$#(" # 7."#5%,.*%( 5-.>=.*.9%  -!/!, 5!-
 8=.- ",(**!) -(5% "-.<%% 0. "*+; =!9!,$.=(*%), 0"! 1!7,!$#(" %9 , "(0(*%( 
1-!=!$>%"($&*!5! ,-(9(*% *( 81$.0%,."& *.$!5 *. %982( ",! 6%7%0( /%; $%<. 

�$# -(4(*%# 8/.7.**+; 1-!'$(9 % 5! 8=.- ",(**!) -(5% "-.<%% , (;  8-
2( ",832%; !'?(/"!, *(=,%>%9! "% *(!';!=%9! !-5.*%7!,."& "( *!( ,7.%9!-
=() ",%( !-5.*!, -(5% "-.<%%, *.$!5!,+; !-5.*!, 9( "*!5!  .9!81-.,$(*%#. 
�' :"!9  ,%=("($& ",8(" !1+" �( 18'$%/% �.".- ".*. �$.5!=.-#  !,9( "*!) 
-.'!"( ,+4(*.7,.**+; !-5.*!, '+$% 1!$80(*+ 1!$!>%"($&*+( -(78$&"."+ 
:66(/"%,*!5! % 1!$&7!,.*%# 7(9($& , ;!7#) ",(**!9 !'!-!"(. �. 1-./"%/( 
'+$. !-5.*%7!,.*. -.'!". 1! 8"!0*(*%3 .=-( *!) %*6!-9.<%%, 9( "!1!$!>(-
*%#, /."(5!-%) % ,%=!, -.7-(4(**!5! % 1!$&7!,.*%# 7(9($&*+; 80. "/!,   *.-
1-.,$(*%(9 (( , ��� «�(9($&*.# /.=. "-!,.# 1.$.".» 1! �( 18'$%/( �.".- ".* 
=$# ,*( (*%) , '.78 =.**+; % 1! $(=832() ,+5-87/% , *.$!5!,+( !-5.*+ =$# 
<($() *.$!5!!'$!>(*%#. �$.,+ 98*%<%1.$&*+; !'-.7!,.*%) !'#7.*+ !'( 1(-
0%"&  !7=.*%( '.7 =.**+; , 1! ($(*%#;, 1(-(=.08 %; , !-5.*+ �! *(=,%>%9!-
 "% *.$!5!,+( !-5.*+ , <($#; ./"8.$%7.<%% % ,!,$(0(*%# , *.$!5!!'$!>(*%( 
*(,! "-('!,.**+; % *(1-.,!9(-*! % 1!$&78(9+; 7(9($& [7]. 

� "!)0%,!( -.7,%"%( :/!*!9%/% % 1!$*!<(**+( -+*!0*+( !"*!4(*%#  (-
5!=*# *(,!79!>*! 1-(= ".,%"& '(7 9.$!5! '%7*( .. �9(**! 9.$+) '%7*(  !'( -
1(0%,.(" *(!';!=%983 9!'%$&*! "& , 8 $!,%#; -+*/., !-5.*%0*! ,/$30.(" # , 
;!7#) ",83283  "-8/"8-8 % /!*/8-(*"*83  -(=8, 1-%=.("  ".'%$&*! "& ,  !-
<%.$&*!)  6(-(. �. /!*(< 2010 5. , �"."% "%0( /!9 -(5% "-( ;!7#) ",832%; 
 8'?(/"!, 1! �( 18'$%/( �!9% '+$! 80"(*! 15,1 "+ . 9.$+; 1-(=1-%#"%) 
(,/$30.# 9%/-!1-(=1-%#"%#), , "!9 0% $( *. 5!-!= /%( !/-85. 1-%;!=%$! & 
84 %, *. 98*%<%1.$&*+( -.)!*+ — 16 %. �!$# *.$!5!, !" 9.$!5! '%7*( . , 
!'2%; =!;!=.; , '3=>(" 98*%<%1.$&*+; !'-.7!,.*%) — 5 % , 2005 5 — 3 %. 
�!  -.,*(*%3   2009 5., =!;!= !" =(#"($&*! "% 9.$!5! '%7*( . 8,($%0%$ # *. 
17 % (".'$. 3). �,($%0(*%3  '!-!,  1! !' ",!,.$ -! " 0% $. 9.$+; !-5.*%7.-
<%), %*=%,%=8.$&*+; 1-(=1-%*%9."($(), /-( "&#* /%; (6(-9(- /%;) ;!7#) ",, 
8,($%0(*%( ,+18 /. 1-!%7,!=%9+; "!,.-!, % !'?(9. !/.7.**+; 1$."*+; 8 $85, 
. "./>( -(6!-9%-!,.*%( *.$!5!!'$!>(*%# 9.$!5! '%7*( .. 

�!5$. *! �.$!5!,!98 /!=(/ 8 �!  %) /!) �(=(-.<%%, *.$!5!!'$!>(*%( 
9.$!5! '%7*( . ,!79!>*! =,8; ,%=!,: !'2%) *.$!5!,+) -(>%9 %  1(<%.$&*+( 
*.$!5!,+( -(>%9+ [8]. 	 1(-,!9  $80.(  8'?(/" 9.$!5! '%7*( . 81$.0%,.(" , ( 
6(=(-.$&*+(, -(5%!*.$&*+( % 9( "*+( *.$!5%, 8 ".*!,$(**+( =$# (5! ,%=. 
=(#"($&*! "% 7./!*!=."($& ",!9. �1(<%.$&*+( *.$!5!,+( -(>%9+ 1-(=8 9."-
-%,.3" 7.9(*8 *( /!$&/%; *.$!5!, % 1-%9(*(*%( *.$!5!,, ,7%9.(9+; 1! 81-
-!2(**!)  % "(9( *.$!5!!'$!>(*%#, (=%*!5! *.$!5. *. ,9(*(**+) =!;!= =$# 
!"=($&*+; ,%=!, =(#"($&*! "% % (=%*!5!  ($& /!;!7#) ",(**!5! *.$!5.. 	 
2010 5. :"8  % "(98 *.$!5!!'$!>(*%# % 1!$&7!,.$% 34,7 "+ . !-5.*%7.<%) % %*-
=%,%=8.$&*+; 1-(=1-%*%9."($(). 

 �-%9(*(*%(  % "(9+ *.$!5!!'$!>(*%# , ,%=( (=%*!5! *.$!5. *. ,9(*(*-
*+) =!;!= =.,*! 1-(,-."%$. & , 7./!**+)  1! !' 9%*%9%7.<%% *.$!5!,!) *.-
5-87/%. �-% :"!9 *.$!5!,.# *.5-87/. *(  !!",(" ",8(" *% 6./"%0( /!98, *% 
,9(*(**!98 -.79(-8 =!;!=. !" 6%*.* !,!-;!7#) ",(**!) =(#"($&*! "%. �8*%-
<%1.$&*+) '3=>(" *( 1!$80.(" 1!"(*<%.$&*! ,!79!>*+; =!;!=!,.  
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�$."($&2%/% (=%*!5! *.$!5. *. ,9(*(**+) =!;!=  !5$. *! �(=(-.$&*!98 
7./!*8 B 162-�� «� ,*( (*%% %79(*(*%# ,  ". 2 �(=(-.$&*!5! 7./!*. "� 1-%9(-
*(*%% /!*"-!$&*!-/.  !,!) "(;*%/% 1-% ! 82( ",$(*%% *.$%0*+; =(*(>*+; 
-. 0("!, % (%$%) -. 0("!,   % 1!$&7!,.*%(9 1$."(>*+; /.-" % !"=($&*+( 7./!*!-
=."($&*+( ./"+ �!  %) /!) �(=(-.<%%"» ! ,!'!>=(*+ !" 1-%9(*(*%# /!*"-!$&-
*!-/.  !,!) "(;*%/%, 0"! 1!7,!$#(" *( 1!/.7+,."& =!;!=!, , -(5% "-.; '8;5.$"(--
 /!5! 80("., "(9  .9+9 7.,+4.# -(.$&*+) 8-!,(*& *.$!5!,!) *.5-87/%. 	  ,#7%   
:"%9 *. 6(=(-.$&*!9 8-!,*(  $(=!,.$! '+ %79(*%"& «!'#7."($&*+)» ;.-./"(- 
1-%9(*(*%# ���	 *. «8,(=!9%"($&*+)», "(9  .9+9, 1-(=! ".,%, *.$!5!1$.-
"($&2%/8 1-.,!  .9! "!#"($&*! ,+'%-."& -(>%9 *.$!5!!'$!>(*%#. 	9( "(   "(9 
*(!';!=%9! 8 ".*!,%"& 9./ %9.$&*+) 1-(=($ =!;!=!,, 1!$80(**+; 1! %"!5.9 
!"0("*!5! (*.$!5!,!5!) 1(-%!=., 1-% 1-(,+4(*%% /!"!-!5! *.$!5!1$."($&2%/ 
 0%".$ # '+ 8"-."%,4%9 1-.,! 1-%9(*#"&  % "(98 *.$!5!!'$!>(*%# , ,%=( 81$.-
"+ (=%*!5! *.$!5. *. ,9(*(**+) =!;!=. 	  ,#7%   :"%9  $(=8(" =!1!$*%"& 5$. 23.6 
�.$!5!,!5! /!=(/ . �!  %) /!) �(=(-.<%%  "."&() «�.$!5!,+) 80("», 5=( 8 ".-
*!,%"& !'#7.**! "& *.$!5!1$."($&2%/. ,( "% 80(" =!;!=!, % -. ;!=!, =$# <($() 
% 0% $(*%# =!;!=!, , /*%5( 80(". =!;!=!, % -. ;!=!, !-5.*%7.<%) % %*=%,%=8-
.$&*+; 1-(=1-%*%9."($(). �/.7.**+( 9(-+ 1!7,!$%$% '+ 8 %$%"& /!*"-!$& *.= 
=.**!) /."(5!-%() *.$!5!1$."($&2%/!,,  =($."& *.$!5 '!$(( !'! *!,.**+9, .  !-
!",(" ",(**! % 8,($%0%"& 1! "81$(*%# *.$!5!, , '3=>(" [9]. 

�=%*+)  ($& /!;!7#) ",(**+) *.$!5, ,  !!",(" ",%%   '3=>("*+9 7./!-
*!=."($& ",!9, 1-./"%0( /% #,$#(" # 6(=(-.$&*+9 % , 9( "*+) '3=>(" 7.0% -
$#(" # $%4& 0. "%0*!. 	  ,#7%   :"%9 <($( !!'-.7*! 1(-( 9!"-("& 1-!<(*"*!( 
 !!"*!4(*%( *.$!5!,+; =!;!=!, , 9( "*+) '3=>(" !" 6(=(-.$&*+; % -(5%!-
*.$&*+; *.$!5!, ,  "!-!*8 8,($%0(*%# !"0% $(*%).  

�$# !'( 1(0(*%#  .9!6%*.* %-!,.*%# 98*%<%1.$&*!5! !'-.7!,.*%# 
�. �. �.".-%*<(, 1-%,!=%" 9("!=%/8  !0(".*%# 6%*.* !,+; 1!"!/!, !" ,$.=(-
*%# ./<%#9% % !" !'$%5.<%!**+; 7.%9 ",!,.*%). �*. ! *!,.*. *. 1-(=1-%*%-
9."($& /!9 % 1!$&7!,.*%% 0. "% 5!-!= /!) >%$!), *(>%$!) *(=,%>%9! "% % 
7(9($&*+; 80. "/!, 98*%<%1.$&*!-0. "*+9 ./<%!*(-*+9 !'2( ",!9. �("!-
=%/. 1-(=8 9."-%,.(" 1!/-+"%( 98*%<%1.$&*+9 !'-.7!,.*%(9 6%*.* !,+9% 
1!"!/.9% !" ,$.=(*%# ./<%#9% , 1-(=$.5.(9!9 !'2( ",( 1-!<(*"*+; -. ;!=!, 
1! !'$%5.<%!**+9 7.%9 ",!,.*%#9 [10]. 

�$# 8/-(1$(*%# :/!*!9%0( /!) ! *!,+ 9( "*!5!  .9!81-.,$(*%# *(9.$!-
,.>*+9 % "!0*%/!9, #,$#3" #  -(= ",., 1!$80(**+( !" 1-%,."%7.<%% 98*%<%-
1.$&*!)  !' ",(**! "%. 	 �( 18'$%/( �!9% !"08>=(*%( 98*%<%1.$&*!)  !' "-
,(**! "% 1-!,!=%$! & , *( /!$&/%; *.1-.,$(*%#;: 1(-(=.0. >%$+; 1!9(2(*%) 
,  !' ",(**! "& 5-.>=.*, ./<%!*%-!,.*%( 98*%<%1.$&*+; !-5.*%7.<%), 1-!-
=.>. 7(9$% % !'?(/"!, *(=,%>%9! "%. �-(= ",., 1!$80(**+( !" 1-!=.>% 98-
*%<%1.$&*!)  !' ",(**! "%, , 1!$*!9 !'?(9( 1! "81.$% , 9( "*+( '3=>("+. 
�-(= ",., 1!$80(**+( !" 1-!=.>% 7(9$%, . "./>( ./<%) ./<%!*(-*+; !'2( ",, 
*.;!=#2%; # =! 9!9(*". !"08>=(*%# , !1(-."%,*!9 81-.,$(*%% 98*%<%1.$%-
"("!,, *.1-.,$#$% & *. 1!5.4(*%( =(6%<%". 9( "*+; '3=>("!,. �=*%9 %7 1!-
/.7."($(), 1!7,!$#32%; !'?(/"%,*! !<(*%"&  "(1(*& -.7,%"%# 98*%<%1.$&*!5! 
!'-.7!,.*%#, #,$#(" # =!;!=+ % -. ;!=+ 98*%<%1.$&*!5! '3=>(". , -. 0("( *. 
!=*!5! >%"($# (-% . 2). 
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�	�. 2. �!;!=+ % -. ;!=+ 9( "*+; '3=>("!, , -. 0("( *. =848 *. ($(*%# , 2010 5. [5] 

 
	  -(=*(9 *. !=*!5! >%"($# =!;!=+ 9( "*+; '3=>("!, , 2010 5.  ! ".,%-

$% 22 "+ . -8'. 	 /.>=!9 ,"!-!9 98*%<%1.$&*!9 !'-.7!,.*%% -( 18'$%/% =!-
;!= *. !=*!5! >%"($# '+$ !" 15 =! 25 "+ . -8'. �. ;!=+ '3=>("!, 98*%<%-
1.$&*+; !'-.7!,.*%) % 0% $#$% & ,  899( 20,5 9$-= -8'. % 1-(,+ %$% 8-!,(*& 
2009 5. *. 8 %, , "!9 0% $( 98*%<%1.$&*+; !'-.7!,.*%) 5!-!= /%; !/-85!, *. 
— 6 %, 98*%<%1.$&*+; -.)!*!, *. — 11 % [5].  

	 '3=>("*!9 1! $.*%% �-(7%=(*". �!  %) /!) �(=(-.<%% �(=(-.$&*!98 
�!'-.*%3 !" 25.05.2009 «� '3=>("*!) 1!$%"%/( , 2010—2012 55.» !'-.2(*! 
,*%9.*%( *. 9!=(-*%7.<%3 -!  %) /!) :/!*!9%/% % !'( 1(0(*%( *(!';!=%9!-
5! 8-!,*# =!;!=!, '3=>("*!)  % "(9+ % *. *(!';!=%9! "& 1-%*#"%# -(4(*%) 
% 1-!,(=(*%# ./"%,*!) -.'!"+ 1! *(/!"!-+9 *.1-.,$(*%#9. � *%9 !"*! %" #: 

1) %*,(*".-%7.<%# % !1"%9%7.<%# 8 ".*!,$(**+; 6(=(-.$&*+9 7./!*!=.-
"($& ",!9 $&5!" 1! -(5%!*.$&*+9 % 9( "*+9 *.$!5.9 (1-(>=( , (5! 1! *.$!58 
*. %982( ",! 6%7%0( /%; $%<), -. 4%-(*%( *.$!5!,!) .,"!*!9%% -(5%!*.$&-
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*+; % 9( "*+; ,$. "();  /!-()4((  !7=.*%( 8 $!,%) =$# ,,(=(*%# 9( "*!5! 
*.$!5. *. *(=,%>%9! "&, 1-(>=( , (5! :"! /. .(" # 7.,(-4(*%# 6!-9%-!,.*%# 
/.=. "-. !'?(/"!, *(=,%>%9! "%; 

2) 8,($%0(*%( =!;!=!, !" % 1!$&7!,.*%# *(=,%>%9! "%, , "!9 0% $( *. 
! *!,( -(4(*%# ,!1-! !, 1! !6!-9$(*%3  !' ",(**! "% *. 7(9($&*+( 80. "/% 
% *(=,%>%9!( %982( ",! (,/$30.# ,!1-!  %; !'?(/"%,*!) !<(*/%), . "./>( 7. 
 0(" 1!,+4(*%# 8-!,*# ,7.%9!=() ",%# 6(=(-.$&*+; !-5.*!, 5! 8=.- ",(**!) 
,$. "%, !-5.*!, 5! 8=.- ",(**!) ,$. "%  8'?(/"!, �!  %) /!) �(=(-.<%% % 
!-5.*!, 9( "*!5!  .9!81-.,$(*%# 1-% .=9%*% "-%-!,.*%% *.$!5!,; 

3) 1!,+4(*%(  ".,!/ ./<%7!, *. ".'.0*83 % .$/!5!$&*83 1-!=8/<%3 
"(91.9%, 1-(,+4.32%9% 1-!5*!7%-8(983 %*6$#<%3, . "./>(   80("!9 *(!'-
;!=%9! "% -(4(*%# 7.=.0 , !'$. "% !;-.*+ 7=!-!,&# *. ($(*%#; 

4) !1"%9%7.<%#  % "(9+ *.$!5!, % ".9!>(**+; 1$."(>(),  ,#7.**+;   
=!'+0() % :/ 1!-"!9 *(6"% % *(6"(1-!=8/"!,,   80("!9 "!5!, 0"! 1! "81$(*%# 
!" =.**!5!  (/"!-. ,  -(=*( -!0*!) 1(- 1(/"%,( '8=8" , 7*.0%"($&*!)  "(1(*% 
6!-9%-!,."& =!;!=*83 '.78 '3=>("*!)  % "(9+. 

�"% 9(-!1-%#"%# 1!7,!$#"  !7=."& 8 $!,%# =$# -! ". =!;!=*!) '.7+ 98-
*%<%1.$&*+; '3=>("!, % '8=("  1! !' ",!,."& 1!,+4(*%3 :66(/"%,*! "% 
=(#"($&*! "% !-5.*!, 9( "*!5!  .9!81-.,$(*%#, %; !",(" ",(**! "% 7. 1-%*%-
9.(9+( -(4(*%# , 6%*.* !,!)  6(-(. 

 
�	��	����
	����	� ��	��� 

1. �' !'2%; 1-%*<%1.; !-5.*%7.<%% 9( "*!5!  .9!81-.,$(*%# , �!  %) /!) �(=(-.<%% 
[�$(/"-!**+) -( 8- ] : 6(=(-. 7./!* : [!" 06.10.2003 5. B 131] // ��� «�!* 8$&".*"�$3 ». 

2. � "(--%"!-%.$&*!) !-5.*%7.<%% 9( "*!5!  .9!81-.,$(*%# , �( 18'$%/( �!9% 
[�$(/"-!**+) -( 8- ] : -(5%!*. 7./!* : [!" 05.03.2005 5. B 11] // ��� «�!* 8$&".*"�$3 ». 

3. �!<%.$&*!-:/!*!9%0( /%( 1!/.7."($% 98*%<%1.$&*+; !'-.7!,.*%) �( 18'$%/% �!-
9% , 2009-2010 55. [�(/ "] : %*6!-9.-.*.$%". '3$. B 51-31-20/1 / �(=(-.  $8>'. 5! .  "."%-
 "%/%, �(--%"!-. !-5.* 6(=(-.  $8>'+ 5! .  "."% "%/% 1! �( 1. �!9% ; !",. 7. ,+1. 	. 
. �!-
-,.0(,., �. 
. �(-(1($%<.. — �+/"+,/.- : �!9% ".", 2011. — 186  . 

4. �%*% "(- ",! 6%*.* !, �( 18'$%/% �!9% [�$(/"-!**+) -( 8- ] : !6%<.  .)". — 
�(>%9 =! "81.: http://minfin.rkomi.ru. — �.5$.   :/-.*.. 

5. �"."% "%0( /%) (>(5!=*%/ �( 18'$%/% �!9% [�(/ "] :  ".".  '. 2011 / �(=(-.  $8>'. 
5! .  "."% "%/%, �(--%"!-. !-5.* 6(=(-.  $8>'+ 5! .  "."% "%/% 1! �( 1. �!9% ; -(=/!$.: 
�. �. �8=%*!,. (1-(=.) % =-. — �+/"+,/.- : �!9% ".", 2011. — 482  . 

6. ��
	�����
, %. 
. �.$!5 *. =!;!=+ 6%7%0( /%; $%< % (5! -!$& , 6!-9%-!,.*%% =!-
;!=*!) '.7+ 9( "*+; '3=>("!, [�(/ "] / �. 
. 	$. (*/!,. // �%*.* + % /-(=%". — 2012. — 
B 8. — �. 28—34. 

7. �
�'
������, 5. 5. �(9($&*+( 1$."(>% — ,.>*+) % "!0*%/ =!;!=!, 98*%<%1.$&-
*+; !'-.7!,.*%) [�(/ "] / �. �. �.)7."8$$%* // �%*.* +. — 2011. — B 10. — �. 7—9. 

8. �.$!5!,+) /!=(/  �!  %) /!) �(=(-.<%% (0. "& ,"!-.#) [�$(/"-!**+) -( 8- ] : 8",. 
1-%/.7!9 !" 05.08.2000 5. B 117-�� : [1-%*#" �� �� �� 19.07.2000] : [-(=. !" 22.07.2005] // 
��� «�!* 8$&".*"�$3 ». 

9. .�'��,��
, �. �. �!-9%-!,.*%( *.$!5!,+; =!;!=!, 9( "*+; '3=>("!,: *.1-.,$(*%# 
9!=(-*%7.<%% [�(/ "] / �. �. �87*(<!,. // �%*.* + % /-(=%". — 2012. — B 1. — �. 49—54. 

10. #
�
��,��, -. %. �("!=%/.  !0(".*%# 6%*.* !,+; 1!"!/!, !" ,$.=(*%# ./<%#9% 
% !" !'$%5.<%!**+; 7.%9 ",!,.*%) =$# !'( 1(0(*%#  .9!6%*.* %-!,.*%# 98*%<%1.$&*!5! 
!'-.7!,.*%# [�(/ "] / �. �. �.".-%*<(, // �%*.* + % /-(=%". — 2011. — B 7. — �. 69—79. 
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       /.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
      (�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"(") 

  
���1���	
��� ����
 ������
�
 ��34
������ 15 

 
�+"8(" 9*(*%(, 0"! 81-.,$(*0( /.# =(#"($&*! "& *! %" ",!-0( /%) ;.-./-

"(- %  $.'! 6!-9.$%78(" #. 	 (9 1!*#"*!, /./ 9!>*! 1-!*!-9%-!,."& "-8= -.-
'!0(5!- ".*!0*%/.. �!$(( "!5!, 1-% !-5.*%7.<%% *!-9.$&*!5! 1-!%7,!= ",(*-
*!5! 1-!<(  . '(7 *!-9%-!,.*%# *( !'!)"% &. �! /./ 9!>*! 1-!*!-9%-!,."& 
"-8= '8;5.$"(-., % 7.0(9 ,!!'2( :"! *8>*!? 

�. *.4 ,75$#=, =!$# ",!-0( /!5! "-8=. , :"!)  6(-( 7*.0%"($&*! 1-(8,(-
$%0(*.. �. % , 1!$*!) 9(-( !"*( "% -.'!"8 '8;5.$"(-. / ",!-0( /!) '8=(" *( 
 !, (9 ,(-*!. �!$&/! -.'!"+, *(1! -(= ",(**!  ,#7.**+(   -8/!,!= ",!9 % 
,+1!$*(*%(9 7.=.*%), "-('832%;  .9! "!#"($&*+; -(4(*%), 9!>*! !;.-./"(-
-%7!,."& /./ ",!-0( /%(. 
 !'+0*+( '8;5.$"(- /%( !1(-.<%%, ,+1!$*#32%( # 
1! 7.-.*(( !1-(=($(**+9 1-.,%$.9, =$# ,+1!$*(*%# /!"!-+; *(!';!=%9+, 
5$.,*+9 !'-.7!9, 9. "(- ",! % ,*%9.*%(, ,1!$*( 9!58" '+"& 6!-9.$%7!,.*+. 
�.'!". '8;5.$"(-.  ! "!%" %7 !1-(=($(**!5! *.'!-. 1!,"!-#32%; # 68*/<%): 
1! "!#**! 6!-9%-83" # -.7$%0*+( 1(-,%0*+( =!/89(*"+, #,$#32%( # ! *!-
,!) $3'!) ;!7#) ",(**!) !1(-.<%%, !*% !6!-9$#3" #  !!",(" ",832%9 !'-.-
7!9 % 1-!,!=#" #   1!9!2&3 '8;5.$"(- /!) 1-!5-.99+ %$% =-85%9  1! !'!9. 
� *!,!) *!-9%-!,.*%# 9!>("  "."& %780(*%(, !1% .*%( '8;5.$"(- /%; 1-!<(-
=8- , '8;5.$"(-%% $3'!5! 1-(=1-%#"%#. �"! !1% .*%( !1(-.<%), =! "."!0*! 
/!*/-("*!( % 1!=-!'*!(, #,%" # "(9 «"(;*!$!5%0( /%9 1-!<(  !9», /!"!-+) 
*(!';!=%9! , =.$&*()4(9 1-!*!-9%-!,."&. «
- (*.$» % 1!$&78(9+; 9("!=!, 
=! "."!0*! 4%-!/, *!, , $3'!9  $80.(, ,+1!$*## *!-9%-!,.*%( '8;5.$"(- /%; 
!1(-.<%), *(!';!=%9! 9./ %9.$&*! 80%"+,."& ! !'(**! "% '8;5.$"(- /%; 
1-!<(=8- /!*/-("*!5! 1-(=1-%#"%#. �-% :"!9 '!$&4!( 7*.0(*%( %9(3" 1-!-
5-.99*!( !'( 1(0(*%(, % 1!$&78(9!( 1-(=1-%#"%(9,  ! "!#*%( "(;*%0( /!) '.-
7+ % =-85%( 6./"!-+. 

�() ",832%( =!  %; 1!- «�%1!,+( *!-9+ ,-(9(*% % *!-9+ !' $8>%,.*%# 
*. -.'!"+ 1! '8;5.$"(- /!98 80("8», 8",(->=(**+( 1! ".*!,$(*%(9 �! 8=.- "-
,(**!5! /!9%"(". �!,(". �%*% "-!, ���� 1! ,!1-! .9 "-8=. % 7.-.'!"*!) 1$.-
"+ !" 13.01.1971 5. B 16, «�(>!"-. $(,+( *!-9+ ,-(9(*% *. -.'!"+ 1! '8;5.$-
"(- /!98 80("8 % 6%*.* !,!) =(#"($&*! "%, . "./>( *. -.'!"+, ,+1!$*#(9+( 
:/!*!9% ".9% 1! "-8=8 *. 1-!%7,!= ",(», 8",(->=(**+( 1! ".*!,$(*%(9 �! 8-
=.- ",(**!5! /!9%"(". ���� 1! "-8=8 %  !<%.$&*+9 ,!1-! .9 !" 19.06.1991 5. 
B 111, 1!7,!$#3" $%4& 8/-81*(*! -.  0%"."& 0% $(**! "& -.'!"*%/!,, !=*./! 

                                           
15© �$(1%/!, �. 	., 2012 
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*( 9!58" , 1!$*!) 9(-( 80( "& , ( ! !'(**! "% 80("*+; !1(-.<%) *. /!*/-("-
*!9 1-(=1-%#"%%. �-!9( "!5!, !*% *( 80%"+,.3" 7."-."+ "-8=. *. ,(=(*%( 
81-.,$(*0( /!5!,  "."% "%0( /!5! % *.$!5!,!5! 80("., % (2( <($+) -#= 6./"!-
-!,. �-% *!-9%-!,.*%% "-8=. 1(- !*.$. '8;5.$"(-%% =!$>*+ '+"& 80"(*+ ,+-
1!$*#(9+( !1(-.<%% % 68*/<%% /.>=!5! !"=($&*! ,7#"!5! -.'!"*%/..  

�!-9%-!,.*%( "-8=. 1(- !*.$. '8;5.$"(-%% ! 82( ",$#(" #: 
– 9("!=!9 1-#9!5! *!-9%-!,.*%#, ! *!,.**!9 *. %780(*%% 7."-." -.'!0(-

5! ,-(9(*%; 
– 9("!=!9 /! ,(**!5! *!-9%-!,.*%#, ! *!,.**!9 *.  "."% "%0( /!9 .*.-

$%7( 0% $(**! "% -.'!"*%/!,. 
�-#9!( *!-9%-!,.*%(, ,  ,!3 !0(-(=&, 9!>(" 1-!%7,!=%"& # =,89#  1! !-

'.9%. �(-,+)  1! !' — !1-(=($(*%( *(!';!=%9+; 7."-." ,-(9(*% *. /!*/-("-
*83 -.'!"8 1! 7.-.*(( -.7-.'!".**+9 *!-9."%,.9 ,-(9(*%, ,"!-!) — 8 ".*!,-
$(*%( *!-9 18"(9 *(1! -(= ",(**!5! %780(*%# 7."-." -.'!0(5! ,-(9(*% *. =.*-
*83 -.'!"8   % 1!$&7!,.*%(9 %  $(=!,."($& /%; 9("!=!, !'-.'!"/% 6./"%0(-
 /%; =.**+;. �(  $(=8(" 7.'+,."& ! "!9, 0"! *!-9."%,+ % *!-9+ 1-%9(*#3" #, 
5$.,*+9 !'-.7!9, =$# *!-9%-!,.*%# -.'!", %9(32%;  ".'%$&*+), 1!,"!-#3-
2%) # ;.-./"(-. �!,!-# ! *!-9%-!,.*%%, *(  $(=8(" 7.'+,."&, 0"! !*! #,$#(" # 
 ! ".,*!) 0. "&3 -(5$.9(*".<%% 81-.,$(*0( /!5! "-8=. , <($!9, /./ 1-!<(  . 
(5!  !,(-4(* ",!,.*%#. �-% 1-%9(*(*%% 9("!=. 1-#9!5! *!-9%-!,.*%# 9!>*! 
18"(9  -.,*(*%# *!-9."%,*+; % 6./"%0( /%; 7."-." -.'!0(5! ,-(9(*%  ! ".,%"& 
9*(*%( !' 8-!,*( !-5.*%7.<%% "-8=. % 1-%*#"& 9(-+ 1! ((  !,(-4(* ",!,.*%3. 
�!-9%-!,.*%( 8 ".*.,$%,.(" /!$%0( ",(**+( 1.-.9("-+, -(5$.9(*".<%# 1-(=-
1!$.5.(" -.7-.'!"/8 /.0( ",(**+; 1.-.9("-!,. �(5$.9(*".<%# 1!*#"%( '!$(( 
4%-!/!( % ,/$30.(" ,  ('#: !1-(=($(*%( 1-., % !",(" ",(**! "%, ,+'!- !-5.*%-
7.<%!**!)  "-8/"8-+, 81!-#=!0(*%( 1-%(9!, % 9("!=!, 1-%*#"%# -(4(*%), !1-
-(=($(*%( 8 $!,%) :/!*!9%0( /!5!  "%98$%-!,.*%#, 8 ".*!,$(*%( /!$%0( ",(*-
*+; ;.-./"(-% "%/. �./%9 !'-.7!9, %9(**! *!-9%-!,.*%( 1!7,!$#(" !1-(=($%"& 
"-8=!(9/! "& 80("*+; 68*/<%) *. ! *!,( %780(*%# !'?(9. !'-.'."+,.(9!) %*-
6!-9.<%%   80("!9 /!*/-("*+; !-5.*%7.<%!**!-"(;*%0( /%; 8 $!,%). 

�".1+ -.7-.'!"/% *!-9."%,!, ,-(9(*% =$# *!-9%-!,.*%# "-8=. 1(- !*.$. 
'8;5.$"(-%% 9!58" '+"&  $(=832%(: 1) /$.  %6%/.<%# -.'!" % ,+'!- (=%*%<+ 
!'?(9. -.'!"; 2) ,+'!- 1!=-.7=($(*%) ('8;5.$"(-%#) =$# 1-!,(=(*%# ;-!*!-
9("-.>*+; -.'!"; 3)  '!- =.**+;, ,+'!- 6./"!-!,, ,$%#32%; *. "-8=!(9/! "& 
-.'!"; 4) 1!,(=(*%( ;-!*!9("-.>*+; -.'!" % -. 0("!, 7."-." ,-(9(*%; 5) .*.-
$%7 % !'-.'!"/. =.**+;; 6) -.7-.'!"/. *!-9."%,*+; ".'$%<; 7) .1-!'.<%# *!--
9."%,!, *. 9( ".;; 8) =!-.'!"/. % 8",(->=(*%( *!-9."%,!,. 

�( 9!"-# *. "!, 0"! 1-#9!( *!-9%-!,.*%( *. ! *!,( %780(*%# 7."-." -.'!-
0(5! ,-(9(*% '!$(( 1-!5-(  %,*!, !*! (2( *( 1!$80%$! '!$&4!5! -. 1-! "-.-
*(*%#. 

�("!=!9 /! ,(**!5! *!-9%-!,.*%# !1-(=($#(" # *(!';!=%9!( /!$%0( ",! 
-.'!"*%/!,   1!9!2&3 *!-9."%,!, 0% $(**! "% %$% *!-9 !' $8>%,.*%# % 
81-.,$#(9! "%, -.7-.'."+,.(9+; *. ! *!,( 9."(9."%0( /%;  1! !'!, !'-.'!"/% 
 !!",(" ",832%; =.**+;. �!= *!-9."%,.9% 0% $(**! "% %9((" # , ,%=8 0% -
$(**! "& -.'!"*%/!,, 8 ".*.,$%,.(9.# =$# ,+1!$*(*%# "!) %$% %*!) 68*/<%% , 
7.,% %9! "% !" ,($%0%*+ 6./"!-!,, /!"!-+( ,$%#3" *. "-8=!(9/! "& -.'!". 
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�-% -.7-.'!"/( *!-9."%,!, 0% $(**! "%  $(=8(" 1-%=(->%,."& # "./!) 
1! $(=!,."($&*! "%: 

– !1-(=($(*%(  ! ".,. 68*/<%) '8;5.$"(-%%; 
– ,+'!- '.7!,+; 1-(=1-%#"%) =$# -. 0(". *!-9."%,!, 0% $(**! "%; 
– !1-(=($(*%( 6./"!-!,, ,$%#32%; *. !'?(9 -.'!" %,  $(=!,."($&*!, *. 

0% $(**! "&; 
–  '!-   '.7!,+; 1-(=1-%#"%) =.**+; ! 0% $(**! "% 1(- !*.$.; 
– 1-!,(=(*%( .*.$%7. 7.,% %9! "% 9(>=8 0% $(**+9% 7*.0(*%#9% 6./"!, 

% 0% $(**! "&3 '8;5.$"(- /!5! 1(- !*.$.; 
– -. 0(" 0% $(**! "% 1! !1-(=($(**+9 6!-98$.9 %  -.,*(*%( -. 0("*!) 

0% $(**! "%   6./"%0( /!); 
– .1-!'.<%# *!-9."%,!, *. 1-(=1-%#"%%, ,*( (*%( 1! (( -(78$&".".9 *(-

!';!=%9+; 8"!0*(*%) , *!-9."%,+ % 1! $(=832(( %; 8",(->=(*%(. 
�./"!-.9%, ,$%#32%9% *. 0% $(**! "& '8;5.$"(- /!5! 1(- !*.$., 9!58" 

'+"&  $(=832%(: 0% $(**! "& -.'!".32%;,  "!%9! "& ! *!,*+;  -(= ",, /!$%-
0( ",! 1! ".,2%/!, % 1!/81."($(), *!9(*/$."8-. ,+18 /.(9!) 1-!=8/<%%, /!-
$%0( ",!  "-8/"8-*+; 1!=-.7=($(*%) % ". =. �! :"% «8/-81*(**+(» 6./"!-+ 
,-#= $% 1!7,!$#" , 1!$*!) 9(-( -.  0%"."& (!1-(=($%"&) *!-9."%, 0% $(**! "%. 

�./ 1-.,%$!, *. 1-./"%/(  "-8/"8-. '8;5.$"(- /!)  $8>'+ ;.-./"(-%78(" # 
/./ «% "!-%0( /%  $!>%,4.# #». �"! >( 9!>*! , 1!$*!) 9(-( !"*( "% % / $3-
'!) =-85!)  $8>'( 1-(=1-%#"%#. �(7 % 1!$&7!,.*%# !'?(/"%,*+; /!$%0( ",(*-
*+; ;.-./"(-% "%/ *(,!79!>*! !<(*%"& 8-!,(*& :"!5!  !!",(" ",%#. �$# :66(/-
"%,*!) =(#"($&*! "% =%*.9%0*! -.7,%,.32(5! # 1-(=1-%#"%# !'#7."($&*!  ,!(-
,-(9(**! !<(*%"&, *. /!$&/!  !!",(" ",8(" (5!  $!>%,4.# # !-5.*%7.<%!**.# 
 "-8/"8-. *!,+9 <($#9, 7.=.0.9 % 8 $!,%#9 68*/<%!*%-!,.*%# !-5.*%7.<%%. 
�-!,(=(*%( *!-9%-!,.*%# '8;5.$"(- /%; !1(-.<%) 1!7,!$%"  =($."& 7./$30(-
*%( ! 1!$*!"( % -.,*!9(-*! "% 7.5-87/% /.>=!5! -.'!"*%/., ,+#,%"&  82( "-
,832%( -(7(-,+ , % 1!$&7!,.*%% -.'!0(5! ,-(9(*%, !'*.-8>%"& ,!79!>*+( 
«87/%( 9( ".», /!"!-+( , =.$&*()4(9 9!58" 1-%,( "% / ,!7*%/*!,(*%3 8 1-(=-
1-%#"%# 1-!'$(9. 	(=& $3'!) -8/!,!=%"($& 7.%*"(-( !,.* , 1!$80(*%% !'?(/-
"%,*!) %*6!-9.<%% !  "-8/"8-( 7."-." -.'!0(5! ,-(9(*% % 1!$*%"($(), !  "(-
1(*%  !!",(" ",%# "(91. -.'!"+ /!*/-("*!5! -.'!"*%/.  82( ",832%9 *!-9.9. 
�-!9( "!5!, .*.$%7  "-8/"8-+ 7.5-8>(**! "% -.'!"*%/!, 1!7,!$#(" ,+#,%"&: /.-
/!) /,.$%6%/.<%% — ,+ !/!),  -(=*() %$% *%7/!) — "-('83" 1-(!'$.=.32%( 
-.'!"+. �!>*! '8=(" !",("%"& % *. ,!1-! :  !!",(" ",8(" $%  $!>*! "& ,+1!$-
*#(9+; 68*/<%) /,.$%6%/.<%% % !1+"8 -.'!"+  !"-8=*%/. [1].  

�!-9."%,+ 0% $(**! "% *( -(4.3" ,!1-!  /!*/-("*!) -.  ".*!,/% -.-
'!"*%/!,. �$# :"!) <($% % 1!$&783" # *!-9+ !' $8>%,.*%# % 81-.,$#(9! "%. 
�=*./!, -. 1!$.5.# , () :"!) %*6!-9.<%(), 9!>*! !1"%9.$&*! 1(-(-. 1-(=(-
$%"& 68*/<%!*.$&*+( !'#7.**! "% -.'!"*%/!,,  ! -(=!"!0%,  $!>*+( % !",("-
 ",(**+( !1(-.<%% 8 ,+ !/!/,.$%6%<%-!,.**+;  !"-8=*%/!,, . !1(-.<%% 1-!-
 "+( 8 -.'!"*%/!,   *%7/!) /,.$%6%/.<%(). �"! 1!7,!$%" -.'!"!=."($3 !'?(/-
"%,*! =%66(-(*<%-!,."& 8-!,(*& !1$."+ "-8=. , (; % 1!$*%"($(). �!,!-# ! 
-. 1-(=($(*%% 68*/<%),  $(=8("  "-(9%"& # /  ! -(=!"!0(*%3 8 /.>=!5! /!*-
/-("*!5!  !"-8=*%/. !=*!-!=*+; 68*/<%), *( "-('832%; 0. "!5! «1(-(/$3-
0(*%#»   !=*!5! "%1. -.'!" *. =-85%(. �./%( 1(-(/$30(*%# *( , (5=. !'! *!,.-
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*+ % , (5=. *(1-!%7,!=%"($&*+. 	 "! >( ,-(9#, ! ,!1-! .; ,7.%9!7.9(*#(9!-
 "% , -.'!"( '8;5.$"(- /!)  $8>'+ «7.'+,."&» "./>( *(  "!%".  

�./%9 !'-.7!9, 1-!,(=(*%( /!91$(/ . -.'!" 1! *!-9%-!,.*%3 % .*.$%78 
"-8=!,+; 7."-."  !"-8=*%/!, '8;5.$"(-%% 9!>(" '+"& 1!$(7*! -8/!,!=%"($3 
$3'!5! 8-!,*# 1-(=1-%#"%#, ( $% !* ;!-!4! 1!*%9.(", 0"!  !,(-4(* ",!,.*%( 
!-5.*%7.<%% "-8=. % 81-.,$(*%# , (5=. 1!$!>%"($&*!  /.>(" # *. -(78$&".".; 
=(#"($&*! "% 6%-9+. �66(/" "./!( 1-(=1-%#"%( 1!$80%" % !" !1"%9%7.<%% 0% -
$(**! "%  !"-8=*%/!, % !" =%66(-(*<%.<%% , !1$."( "-8=. % 1!$*%"($(). �0%-
"+,.# ,.>*! "& '8;5.$"(- /!5!, *.$!5!,!5!, 81-.,$(*0( /!5! %  "."% "%0( /!5! 
80(". /./ % "!0*%/!, %*6!-9.<%% =$# ,+-.'!"/% 1-.,%$&*+;, 81-.,$(*0( /%; 
-(4(*%), /./ ! *!,+ :/!*!9%0( /!) % 1-.,!,!) '(7!1. *! "% 1-(=1-%#"%#, 1-% 
-. 1-(=($(*%% =!$>*! "*+; !'#7.**! "() *(!';!=%9! !'( 1(0%"& -.7=($(*%( 
68*/<%) 1-%*#"%# -(4(*%) % /!*"-!$# !" 68*/<%) % 1!$*(*%#. � $% *( 8=($%"& 
=!$>*!5! ,*%9.*%# 68*/<%#9 1-%*#"%# -(4(*%), "! "./%( ,.>*+( 7.=.0%, /./ 
!1"%9%7.<%# *.$!5!!'$!>(*%#,  ,!(,-(9(**!( 1$.*%-!,.*%( !0(-(=*! "% 1$.-
"(>(),  % "(9."%7.<%# %*6!-9.<%% 1! -.7$%0*+9 *.1-.,$(*%#9 80("., .*.$%7 
 ! "!#*%# =('%"!- /!) % /-(=%"!- /!) 7.=!$>(**! "%, «-. ",!-#" #» , '!$(( 
1-! "+; % -8"%**+;. �(!';!=%9! "./>( !"9("%"&, 0"! *!-9%-!,.*%( % .*.$%7 
7.5-8>(**! "% -.'!"*%/!, 1!7,!$#(" ,+#,%"& "(;  !"-8=*%/!,, /!"!-+( *(  !!"-
,(" ",83" "-('!,.*%#9, !1-(=($(**+9 =.**+9 ;!7#) ",832%9  8'?(/"!9. �.-
/%( -.'!"*%/%  ".-.3" # , #0( /% %7'(5."& -.'!"+ 18"(9 (( 8 $!>*(*%#,  !1-!-
"%,$#3" # $3'+9 *!,!,,(=(*%#9. �!5=. "./%; $3=() 7.9(*#3" *!,+9%, "!  ".-
*!,%" # 7*.0%"($&*! $(50( -.'!"."&. 	*!,& 1-%;!=#2%(  !"-8=*%/%, /./ 1-.,%-
$!, %7*.0.$&*! *(  !1-!"%,$#3" # "-('!,.*%#9 6%-9+. 

�! $( 1-!,(=(*%# *!-9%-!,.*%# % !1"%9%7.<%% -.'!"+ !"=($. !0(*& ,.>-
*! 7./-(1%"& , ( *.)=(**+( -(4(*%# , =!$>*! "*+; %* "-8/<%#;, 1!$!>(*%% 
!' !"=($(, =-85%; $!/.$&*+; ,*8"-%6%-9(**+;  ".*=.-".;. �(/!9(*=8(" # *. 
1-(=1-%#"%% -(5$.9(*"%-!,."& !'?(9 %  -!/% =$# ,;!=#2() % % ;!=#2() %*-
6!-9.<%% (=!/89(*".<%%). �"! 9!58" '+"& 1$.*+-5-.6%/%,  ;(9+ =!/89(*"!-
!'!-!"., 5-.6%/%  -!/!, 1!=5!"!,/% =!/89(*"!,. �0(*& ,.>*! 1-(=8 9!"-("& 
*.7*.0(*%( $%<, !",(" ",(**+; 7.  !'$3=(*%( :"%;  -!/!,, % 1-(=8 9!"-("& 
!",(" ",(**! "& 7. %; *( !'$3=(*%(. �./ 1!/.7+,.(" !1+", 1-% ,+'!-( 9!=($% 
!1$."+ "-8=.  !"-8=*%/!, '8;5.$"(-%% -.<%!*.$&*! !1%-."& # *. "./%( 1!/.-
7."($%, /./  !'$3=(*%(  -!/!, ,+1!$*(*%# -.'!" % !" 8" ",%( !4%'!/ , -.'!-
"(. �.7-.'!".**+( 5-.6%/%  -!/!, 1!=5!"!,/% =!/89(*"!, , =.$&*()4(9 9!>-
*! '8=(" % 1!$&7!,."& =$# !1-(=($(*%# -(78$&"."%,*! "% 1!  -!/.9. 

	 7./$30(*%( *(!';!=%9! !"9("%"&, 0"!  82( ",832%) !1+" 1-!,(=(*%# 
-.'!" 1! *!-9%-!,.*%3 "-8=!7."-." '8;5.$"(-!, 9!>(" '+"& 1-%9(*(* =$# 
*!-9%-!,.*%# "-8=. =-85%; /."(5!-%)  1(<%.$% "!, %  $8>.2%;.  

 
�	��	����
	����	� ��	��� 

1. $����'�
�, -. $. �!-9%-!,.*%( '8;5.$"(- /!5! "-8=. —  /-+"+) -(7(-, :66(/"%,-
*! "% '%7*( . [�$(/"-!**+) -( 8- ] / �. �. �!=$!7*.# // �$!'.$ /!* .$"%*5. — �(>%9 =! -
"81. : http: // www.qc.ua/news/achive-paqe/39. — �.5$.   :/-.*.. 
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= � 630.6:330 (470.13) 

 
� 
���� 
		�����+ ���	�������+� �
��+� � 	��������� 	�	������ ����	��-

��
��� � ��	��� �������	 5�	������� .���. 

 
". -. 0���#��, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��	������� 	 ����� ��1����� ���������� ��1�: 

	2��
, ��4���5, �
	��
 16 
 
�*!5%(  !"*% % =.>( "+ #0% $(" 0($!,(/ 1!$&78(" # $( !9 /./ 9( "!9 =!'+-

0% -. "%"($&*!) % >%,!"*!) 1%2%, $(/.- ",(**+; -. "(*%), -(7(-,!9 =$# -. 4%-
-(*%#  ($& /!;!7#) ",(**+; 85!=%), /./ % "!0*%/!9 1!$80(*%# =-(,( %*+ =$# 
 "-!%"($& ",. % !"!1$(*%# =!9!,, %75!"!,$(*%# !-8=%) "-8=. % 1-(=9("!, =!-
9.4*(5! !'%;!=.. 	 -.7*+( 5!=+ 7*.0(*%( $( . '+$! !0(*& ,($%/! , �!9% /-.(.  

�2( , XVI ,. $(  /./ % "!0*%/ =-(,( %*+ *( 9!5 #,$#"& # 1-(=9("!9 /81-
$%-1-!=.>%, "./ /./ , $(= ",%( %7!'%$%# $( !, 1!"-('*! "% , =-(,( %*( 9!5$% 
8=!,$(",!-#"& # '( 1-(1#" ",(**! % '( 1(-('!)*!.  

	 XVII ,. $( ., *.;!=%,4%( # !/!$! *. ($(**+; 18*/"!,, 7./-(1$#$% & 7. 
!"=($&*+9% ,$.=($&<.9% 1-(%982( ",(**! /./ -(7(-, =$# -. 4%-(*%#  ($&-
 /!;!7#) ",(**+; 85!=%). �. 1(-,+; 6.'-%0*!-7.,!= /%; 1-(=1-%#"%#; , /!*-
<( XVI % *.0.$( XVII ,. =-(,( %*. % 1!$&7!,.$. & , ! *!,*!9 /./ "!1$%,!. 

	 *.0.$( XVIII ,. *.0.$% & -8'/% 1-!9+4$(**!5! 7*.0(*%# , $( .; '. -
 ()*. 	+0(5=+. �7 �!9% /-.# ,+,!7%$% =-(,( %*8 =$#  8=! "-!(*%#, . "./>( 
=$# :/ 1!-". 0(-(7 .-;.*5($& /%) 1!-" , 
*5$%3, �!$$.*=%3 % =-85%( 5! 8-
=.- ",.. 	 XVIII % , 1(-,!) 1!$!,%*( XIX ,.  8=! "-!(*%( =! "%5.(" 7*.0%-
"($&*!5! -.7,%"%#. � 1700 5. 1! 1845 5. '+$! 1! "-!(*! 498 -.7*+; ,!(**+; /!-
-.'$(), .   1735 5. 1! 1837 5. — !/!$! 500 /81(0( /%;  8=!,, /!"!-+( ! 82( "-
,$#$% ,+,!7/8 /!-.'($&*!5! % 9.0"!,!5! $( . 7. 5-.*%<8. �7-7. 89(*&4(*%# 
7.1. !, /!-.'($&*!) =-(,( %*+, 8,($%0(*%#  1-! . *. *(( '+$% 1-!,(=(*+ % -
 $(=!,.*%# $( !,. �./, �("- I 8/.7!9 1703 5. 1!"-('!,.$  ! ".,$(*%# !1% %. � 
:"!98 ,-(9(*%, ,(-!#"*!, !"*! #" # % 1(-,+( !1% .*%# $( !, �!9% /-.#, 5$.,-
*+9 !'-.7!9 /!-.'($&*+; $( !, [1,  . 65]. 	 =.$&*()4(9 ,(=(*%( $( *!5! ;!-
7#) ",., 1!$&7!,.*%( $( .9% -(5$.9(*"%-!,.$! & /./ !"=($&*! %7=.,.(9+9% 
7./!*.9%, "./ %  1(<%.$&*! 1-%*%9.(9+9% $( *+9% 8 ".,.9%. 

	! ,"!-!) 1!$!,%*( XIX ,. (1877—1887) ,  ,#7%  !  "."% "%0( /%9 !' $(-
=!,.*%(9 1!7(9($&*!)  !' ",(**! "% ,  "-.*( '+$%  !'-.*+  ,(=(*%# ! $( .; 
�!9% /-.#. �! $%"(-."8-*+9 =.**+9, !'2.# 1$!2.=& , (; $( !, 	!$!5!= /!) 
58'(-*%% !1-(=($#$. & , 33 9$* 300 "+ . 5., $( % "! "& — 82 %, 1! 
-;.*5($&-
 /!) 58'(-*%% — , 35 9$* 322 "+ . 5. % 42 % $( % "! "% [2,  . 19]. �! 1-%'$%-
7%"($&*+9 1!= 0(".9 !'2(( /!$%0( ",! $( *!) 1$!2.=% �!9% /-.#  ! ".,$#$! 
28 9$* 5., . :"! 1-./"%0( /% 1!$!,%*. $( *+; 9.  %,!, =,8; 58'(-*%). 

                                           
16© �!"!</.# �. 	., 2012 



 184 

	 *.0.$( 90-; 5!=!, XIX ,. 1$!2.=& $( !, �!9% /-.# -. 1-(=($#$. & 9(>-
=8  $(=832%9% $( *%0( ",.9%: �-(* /!(, �=!- /!(, � "&-�+ !$& /!(, �!-
48$& /!(, 	+0(5!= /!(, �(0!- /!(, �!9!7=%* /!(, 	"!-!( �(7(* /!( [3,  . 8]. 
�.>=!( $( *%0( ",!  ! "!#$! %7 *( /!$&/%; $( *+; =.0 (�( *.# =.0. — 1(-,!-
*.0.$&*! — «=.-!,.**.# /*#7(9 7(9$#», 8/-. =á0. «1-%*( (*%( , =.-»,  (-'!-
;!-,. =.�G. «1!9%*/%»,  $!,(*. dáHa «1ó=."&, =.*&» 
[http://ru.wikipedia.org/wiki/�.0.]). �0%".(" #, 0"! 1(-,+( =.0% 1!#,%$% & , �! -
 %% (2( , *.0.$( XVIII ,., , :1!;8 �("-. I. �! 8=.- ",! 7./-(1%$! 7. 1! ($%,-
4%9 # *. ($(*%(9 7.*#"83 %9 7(9$3 % -.75-.*%0%$! $( *83 "(--%"!-%3 *. 
/-( "&#* /%(, /.7(**!-/-( "&#* /%( % /.7(**+( $( . (=.0%). 

	"!-.# 1!$!,%*. XIX ,. ,  ,#7%   '+ "-+9 6!-9%-!,.*%(9 /.1%".$% "%-
0( /%; !"*!4(*%) ;.-./"(-%78(" # 8 /!-(**+9 -.7,%"%(9 1-!9+4$(**+; !"-
-. $(). �.7,%"%( "!-5!,$%, ,!(**!5! =($., >($(7*+; =!-!5 ,($% / 7*.0%"($&*!-
98 8,($%0(*%3  1-! . *. $( . 


/"%,*.# :/ 1$8.".<%# $( !, �!9% /-.#, *.0.".# ,! ,"!-!) 1!$!,%*( 
XIX ,., 7*.0%"($&*! ,!7-! $. , XX ,. �! 8=.- ",!  "-(9%$! & 8,($%0%"& =!;!= 
!" :/ 1$8.".<%% $( *+; '!5." ",, =(".$&*! -(5$.9(*"%-!,., 8 $!,%# 7.5!"!,/% 
$( .. 	 1922 5. *. 1(-,!9 �!9% !'$. "*!9  ?(7=( �!,("!, ,.>*()4%9 *.1-.,$(-
*%(9 -.7,%"%# :/!*!9%/% !'$. "% *.-#=8   -.7,%"%(9 $( !7.5!"!,!/ '+$! 1-%-
7*.*!  !7=.*%( =(-(,!!'-.'."+,.32() % =(-(,!1(-(-.'."+,.32() 1-!9+4-
$(**! "%. �'?(9 <(*"-.$%7!,.**+; /.1%".$&*+; ,$!>(*%) *. -.7,%"%( $( *!) 
1-!9+4$(**! "% -( 18'$%/% 7. 1927—1940 55. 1-(,+ %$ 88 9$* -8'. (, <(*.; 
 !!",(" ",832%; $(") [4,  . 10]. 	 40-( 5. 5!=+ $( !7.5!"!,%"($&*.# 1-!9+4$(*-
*! "&  ".$. ,(=82() !"-. $&3 , *.-!=*!9 ;!7#) ",( -( 18'$%/%, (( =!$# , !'-
2(9 ,.$!,!9 1-!=8/"( 1-!9+4$(**! "%  ! ".,%$. 56,2 % [4,  . 11]. 
	 1-(=,!(**+( 5!=+ 5! 8=.- ",(**+( /.1%".$&*+( ,$!>(*%# *. -.7,%"%( $( *!-
5! /!91$(/ . �!9% ,!7-. ".$% %7 5!=. , 5!=, *! %*,( "%<%% , :"8 !"-. $& '+$% 
*(1! "!#**+9% % 7.0. "83 *( 1!==.,.$% & "!0*!98 %  $(=!,.*%3. 	 ! *!,*!9 
!*% *.1-.,$#$% & *. -.7,%"%( "!1$%,*+; !"-. $() ;!7#) ",.,  !!",(" ",(**! 
 *%>.$ # 8=($&*+) ,(  $( *+; !"-. $(). 	 5!=+ 	($%/!) �"(0( ",(**!) ,!)*+ 
-.'!". , (; !"-. $() *.-!=*!5! ;!7#) ",. *.4()  "-.*+ '+$. 1!=0%*(*. *8>-
=.9 6-!*".. 	 1(-%!=   1941 1! 1945 55. '!$(( 50 % , () ,+,(7(**!) =-(,( %*+ 
 ! ".,$#$% =-!,.. � 1946 1! 1960 55. !'?(9+ /.1%".$&*+; ,$!>(*%) 7*.0%"($&-
*! ,!7-! $%, % :"! '+$! !'8 $!,$(*! ,!7-! 4() 1!"-('*! "&3 , =-(,( %*( =$# 
,!  ".*!,$(*%# 1! "-.=.,4%; -.)!*!,  "-.*+. �.1%".$!,$!>(*%# 8,($%0%$% & 
=! 270 9$*. -8'. (14 % , (; %*,( "%<%) , 1-!9+4$(**! "& �!9%). 

�.-./"(-%78# :66(/"%,*! "& %*,( "%<%!**+; 9(-!1-%#"%) 1! $(,!(**+; 
$("  "!%" !"9("%"& *(:66(/"%,*! "& % *(-.<%!*.$&*! "& %*,( "%-!,.*%#. �./, 
  1950 1! 1955 55. !'2.#  899. /.1%".$&*+; ,$!>(*%) 1! /!9'%*."8 «�(0!--
$( »  ! ".,%$. 201,2 9$* -8'. �7 :"!)  899+ 1!0"% 1!$!,%*.  -(= ", (49,5 %) 
'+$. %7-. ;!=!,.*. *. 1-%!'-("(*%( 9.4%* % 9(;.*%79!, (1! 1$.*8 22 %), 
32,5 % — *. >%$%2*!( % /8$&"8-*!-'+"!,!(  "-!%"($& ",! % 18 % (1! 1$.*8 
43 %) — *.  "-!%"($& ",! 9(;.*%7%-!,.**+; =!-!5, 5.-.>(), =(1! % -(9!*"*!-
9(;.*%0( /%; 9. "(- /%; (���). 
*.$!5%0*!( -. 1-(=($(*%( /.1%".$!,$!>(-
*%) '+$! % , 1958 5., 0"! *( #,$#(" # '$.5!1-%#"*!) "(*=(*<%() [1,  . 227]. �.-
1%".$!,$!>(*%# '+$% *.1-.,$(*+ *.  !7=.*%( ,-(9(**+; $( !7.5!"!,%"($&-
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*+; 80. "/!,   1$!;%9% =!-!5.9%, 0"! 1-%,($! / 0. "+9 1!$!9/.9 9.4%* % 
8,($%0(*%3 1-! "!(,, . 5$.,*!( / *(-.<%!*.$&*!98 % 1!$&7!,.*%3 /.1%".$!-
,$!>(*%) (*.1-%9(-, , /!9'%*."( «�(0!-$( » %7-7. *(% 1-.,*! "% .,"!9!'%-
$() % "-./"!-!, <($! 9(**+( 1-! "!%  ! ".,%$% 40 % ,-(9(*% 1-('+,.*%# 
:"%; 9.4%* , ;!7#) ",(). �$(=!,."($&*!, *( 9!"-# *. -! " 9.4%* % 9(;.*%7-
9!,, /!91$(/ *.# ,+-.'!"/. *. 1-(=1-%#"%#;  *%>.(" #. �.1%".$!,$!>(*%# , 
$( !7.5!"!,%"($&*83 1-!9+4$(**! "& % 1!$&783" # '(7 =!$>*!) :/!*!9%0(-
 /!) :66(/"%,*! "% (1-%9(-: , 1955 5. 1! ! *!,*+9 7.5!"!,%"($#9 �!9% 
��� 
,.$!,!) 1-!=8/<%% *. 1 -8'. ! *!,*+;  -(= ", 1-%;!=%$! & 86 /!1., "! , 
1958 5. 52 /!1., ". (. *. 39,5 % 9(*&4(;  !!",(" ",(**! ,+-.'!"/. 1-!=8/<%% *. 
1 -8'. 1-!9+4$(**!-1-!%7,!= ",(**+; ! *!,*+;  -(= ", 7. :"!" 1(-%!=  *%-
7%$. &   1,25 -8'. =! 0,79 -8'., %$% *. 36,8 %.  

�$(=8(" "./>( !"9("%"&, 0"! ! *!,*.# 1-%0%*. *(-.<%!*.$&*!5! % 1!$&7!-
,.*%# $( *+; -( 8- !, -( 18'$%/% — *(=! "."!0*!( -.7,%"%( /-81*!) $( *!) 
6.'-%0*!-7.,!= /!) 1-!9+4$(**! "% % !" 8" ",%(  1(<%.$%7.<%%, /!!1(-%-!,.-
*%# % /!9'%*%-!,.*%#  82( ",832%; $( !1%$&*!-=(-(,!!'-.'."+,.32%; 1-(=-
1-%#"%). �(4(*%( :"!) 1-!'$(9+ ,!79!>*! 7.  0(" /!91$(/ *!5! % 1!$&7!,.-
*%#  +-&# % !";!=!, 1-!%7,!= ",., /!9'%*%-!,.*%# *. ! *!,( !=*!5! % "!0*%-
/%  *.'>(*%# :*(-5%() % 1.-!9, . "./>(  9(4.**!5! /!9'%*%-!,.*%#.  

�( *!) /!91$(/  �!9% 
��� , 60-( 5!=+ ,+;!=%" *. *!,!( -.7,%"%(. �.--
=%*.$&*! 9(*#(" # *.1-.,$(**! "& /.1%".$&*+; ,$!>(*%) , $( *83 1-!9+4-
$(**! "&. � $% , =!,!(**+( 5!=+ % , 5!=+ 1(-,+; 1! $(,!(**+; 1#"%$("!/ /.-
1%".$&*+( ,$!>(*%# 4$% *. 8,($%0(*%( !'?(9!, $( !7.5!"!,!/, "! , 60-( 5!=+ 
'!$&4.# %; =!$# ! ,.%,.(" # , !'-.'."+,.32%; !"-. $#; [1]. �.1%".$&*+( 
,$!>(*%# , $( *!) 1-!9+4$(**! "% 7. 1959—1965 55. ,!7-! $. , 1,2 -.7., . , 
$( !1%$(*%% % =(-(,!!'-.'!"/( — , 3,2 -.7.. � :"!98 ( "&  ,!( !'?# *(*%(. 
	 1959 5. *.0."!  "-!%"($& ",! �+/"+,/.- /!5! ���. �%*.9%/. -! ". %*,(-
 "%<%) , <($$3$!7*!-'89.>*!( 1-!%7,!= ",! (���) '+$. *(1! "!#**!), "./ 
/./ ,  ,#7%   ,,!=!9 ,  "-!) ! *!,*+; 1-!%7,!= ",(**+; 9!2*! "() 1(-,!) 
!0(-(=% ��� , /!*<( 70-; 55. !'?(9 %*,( "%<%) , 1971—1975 55.  *%7%$ #. �!-
5=. >( *.0.$% & 1-!,!=%"& # -.'!"+ ,"!-!) !0(-(=%, "! !'?(9+ /.1%".$&*+; 
,$!>(*%) 7*.0%"($&*! ,!7-! $%. �'2.#  899. ,+=($(**+; /.1%".$&*+; ,$!-
>(*%) , XII 1#"%$("/( (1986—1990 55.) 1-./"%0( /% '+$. *. 8-!,*( 7.1$.*%-!-
,.**+; 6%*.* !,+; -( 8- !, (".'$. 1). 

 
(���	#� 1. �'?(9+ /.1%".$&*+; ,$!>(*%) , $( *!) /!91$(/  �!9% 
���  

7. 1961—1990 55. (,  !1! ".,%9+;  9("*+; <(*.;, 9$* -8'.) [5,  . 99] 
 

.��� 

8������ 1961—

1965 

1966—

1970 

1971—

1975 

1976—

1980 

1981—

1985 

1986—

1990 

	 (5!  267,6 451,8 515,3 594,7 725,6 711,5 
	 "!9 0% $(: � % ��� 226,5 252,0 374,4 384,9 385,6 431,7 

��� 41,4 199,8 140,9 209,8 340,0 279,8 
�!$# $( *!5! /!91$(/ . , 
!'2%; !'?(9.; , 1-!9+4-
$(**! "& -( 18'$%/%, % 27,5 22,6 19,1 16,7 17,0 15,2 
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� !'(**! "& -.7,%"%# %*,( "%<%!**!5! 1-!<(  . ,! ,"!-!) 1!$!,%*( 
XX ,(/. — :"! *.1-.,$(*%( /.1%".$&*+; ,$!>(*%) $( ;!7.9, /!"!-+( , 1965 5. 
'+$! ,+=($(*+ %7 1!=0%*(*%# $( *!) 1-!9+4$(**! "%. 	  ,#7%   :"%9 !*% 
%9($% !0(*&  $.'83 9."(-%.$&*83 '.78. �$# -.7,%"%# $( *!5! ;!7#) ",. "-(-
'!,.$% & '!$&4%( 5! 8=.- ",(**+( ,$!>(*%#. 	 ".'$. 2 9!>*! *.'$3=."& 7*.-
0%"($&*+) -! " /.1%".$&*+; ,$!>(*%) , $( *!( ;!7#) ",!. 

 
(���	#� 2. �.1%".$&*+( ,$!>(*%# , $( *!( ;!7#) ",! 7. 1966—1979 55., "+ . -8'. [7,  . 140] 

 
- ��� �	��� ��������	� 

.�� 
-���� ���	������� 

������	� ���	������������ �����	������������ 
1966 354 304 50 
1970 828 689 139 
1975 1444 1245 189 
1979 1370 1200 170 

 
�! "!#**!( 8,($%0(*%( !'?(9!, /.1%".$&*+; ,$!>(*%) , $( *!( ;!7#) "-

,!, 1!7,!$%$! , 7*.0%"($&*!) 9(-( 1!,+ %"& (5! "(;*%0( /83 ! *.2(**! "&, ., 
 $(=!,."($&*!, % 8-!,(*& 9(;.*%7.<%% ! *!,*+; $( !;!7#) ",(**+; -.'!". 

�(-%!= /!*<. 80-; — *.0.$. 90-; 5!=!, ;.-./"(-%78(" # -.=%/.$&*+9% 
:/!*!9%0( /%9% 1-(!'-.7!,.*%#9%, /!"!-+( 1-%,($% $( !1-!9+4$(**+) 
/!91$(/   "-.*+ / :/!*!9%0( /!98 %  !<%.$&*!98 /-%7% 8 ( 1.= 1-!%7,!= "-
,., -! " /!$%0( ",. *( ! "!#"($&*+; 1-(=1-%#"%),  *%>(*%( 1! ".,!/ 9."(-
-%.$!,, !" 8" ",%(  "-!%"($& ",.,  *%>(*%( >%7*(**!5! 8-!,*# >%"($() $( -
*+; 1! ($/!,…). �/!*!9%0( /%) /-%7%  , '!$&4()  "(1(*%  /.7.$ # *. *(-
'!$&4%; $( !7.5!"!,%"($&*+; % =(-(,!!'-.'."+,.32%; 1-(=1-%#"%#;. 	 *(-
$(5/%) =$# $( *!5! /!91$(/ . �( 18'$%/% �!9% 1(-%!= -#= 1-(=1-%#"%) !"-
-. $% -.7,%,.$% &, , <($!9 8 1(4*! 1-% 1! .'$%,.# & / -+*!0*+9 8 $!,%#9 
;!7#) ",!,.*%#. 

�=*%9 %7 ! *!,*+; *.1-.,$(*%) ,+;!=. $( *!) !"-. $% %7 /-%7% .  ".$. 
«�(5%!*.$&*.# 1-!5-.99. -.7,%"%# % -( "-8/"8-%7.<%% $( !1-!9+4$(**!5! 
/!91$(/ . �( 18'$%/% �!9% *. 1997—2005 5!=+» ( "-!%"($& ",! *!,+; $( !-
1(-(-.'."+,.32%; 1-(=1-%#"%), "(;*%0( /!( 1(-(,!!-8>(*%( =() ",832%; 
1-(=1-%#"%), 1(-(;!=   ;$+ "!,!) *.  !-"%9(*"*83 "(;*!$!5%3 7.5!"!,/% 
=-(,( %*+, 9(-!1-%#"%# 1! !;-.*( !/-8>.32()  -(=+ % ". =.). �(.$%7.<%# 
�-!5-.99+ 1!7,!$%$. %7'(>."& /.". "-!6+ $( *!5! /!91$(/ . % =!'%"& # 1(-
-(;!=. !"-. $% !"  +-&(,!) *.1-.,$(**! "% / 1(-(-.'."+,.32(). �' :"!9 
 ,%=("($& ",83" =.**+( ".'$. 3.  

�!$# 1-!=8/<%% 5$8'!/!) 1(-(-.'!"/% =-(,( %*+ 7. 1(-%!=   1991 1! 
2000 55. =! "%5$. 90 %. �79(*%$! & "./>( -. 1-(=($(*%( /.1%".$&*+; ,$!>(-
*%) 1! ! *!,*+9 *.1-.,$(*%#9 %*,( "%-!,.*%# (".'$. 4). 

	 90-( 55. XX ,. 7*.0%"($&*! 8,($%0%$ # 8=($&*+) ,(  /.1%".$&*+; ,$!-
>(*%) , "(;*%0( /!( 1(-(,!!-8>(*%( % -(/!* "-8/<%3 =() ",832%; 1-(=1-%-
#"%) (*.1-%9(-, , 1991 5. *.0.$ # 1(-,+) :".1 9!=(-*%7.<%% ��� B 1, 9!*".> 
"-("&(5! ,.-!0*!5! /!"$. % ". =.). 
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(���	#� 3. �79(*(*%( ,  "-8/"8-( %*,( "%<%) , ! *!,*!) /.1%".$  
1! !"-. $#9 $( *!5! /!91$(/ . �( 18'$%/% �!9% , 90-( 5!=+ XX ,. (, % / %"!58) [6,  . 99]. 

 
.�� 

8������ 
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 

� % ��� 67,3 69,7 56,8 30,9 27,0 43,2 34,4 9,6 6,1 9,8 
��� 32,7 30,3 43,2 69,1 73,0 56,8 65,6 90,4 93,9 90,2 
�!$# $( *!5! /!91$(/ . , 
!'2%; !'?(9.; , 1-!9+4-
$(**! "& -( 18'$%/%, % 19,2 13,9 6,2 6,6 10,6 5,0 6,4 12,8 34,1 26,3 

 
(���	#� 4. �79(*(*%# , ,! 1-!%7,!= ",(**!)  "-8/"8-( /.1%".$&*+; ,$!>(*%)  

1! !"=($&*+9 !"-. $#9 $( *!5! /!91$(/ . �( 18'$%/% �!9% , 90-( 55. XX ,.  
(, % / %"!58) [6,  . 99] 

 
&��������	� 	�����	�����	 

.�� 

8������ 

������� 

��������� 

����	������ ������������	� 
	 ����������#	  

�������)*	� ������	�	� 

���!	���	�  
�������)*	�  

������	�	� 

�����  
����	�������� 

� % ��� 48 10 36 1990 
��� 55 4 3 
� % ��� 37 60 — 1994 
��� 76 22 1 
� % ��� 71 23 — 1996 
��� 84 0,1 — 
� % ��� 80 13 — 2000 
��� 61 12 24 

 
�.  (5!=*#4*%) =(*& 9!>*! !"9("%"&, 0"! �( 18'$%/. �!9% !"*! %" # / 

0% $8 -(5%!*!,, !'$.=.32%; ,+ !/%9 8-!,*(9 "(/82() %*,( "%<%!**!) 1-%-
,$(/."($&*! "%. �! %*,( "%<%#9 , ! *!,*!) /.1%".$ , -. 0("( *. =848 *. ($(-
*%# �( 18'$%/. �!9% 7.*%9.(" !=*! %7 $%=%-832%; 9( "  -(=% -(5%!*!,  (,(-
-!-7.1.=. �!  %%. 	 1! $(=*%( 5!=+ 1-!%7!4($ 7.9("*+) -! " %*! "-.**+; 
%*,( "%<%), ,$!>(**+; , :/!*!9%/8 -( 18'$%/%. 	 �( 18'$%/( �!9%  !7=.3"-
 # , ( *(!';!=%9+( 8 $!,%# % 1-(=1! +$/% =$# *./!1$(*%# % % 1!$&7!,.*%# 
%*,( "%<%!**!5! 1!"(*<%.$. (%*,( "%<%!**+) 1!"(*<%.$ — !'?(/"%,*! 
%9(32.# # ,!79!>*! "& -(.$%7.<%% %*,( "%<%!**+; <($()), !'( 1(0%,.32(-
5! 8 "!)0%,+)  !<%.$&*!-:/!*!9%0( /%) -! ". 

�. 1(-%!=   2004 1! 2010 55. *.'$3=.(" # 8,($%0(*%( =!$% /.1%".$&*+; 
,$!>(*%) , ��� *. 38 % (94 % – 56 %) (".'$. 5), /!"!-!( , ! *!,*!9  ,#7.*!  ! 
 "-!%"($& ",!9 *!,!5! <($$3$!7*!-'89.>*!5! /!9'%*.". , �( 18'$%/( �!9% 
(1-!(/" «�"(1»), . "./>(   -(/!* "-8/<%() =() ",832%; 1-!%7,!= ",. 

	 7./$30(*%( ;!"($! & '+ 1-%,( "% ! *!,*+( %*,( "%<%!**+( 1-!(/"+ 
$( *!5! /!91$(/ ., /!"!-+( -(.$%783" # , �( 18'$%/( �!9% (".'$. 6). �"! '8-
=("  ,%=("($& ",!,."& !' %*,( "%<%!**!) 1-%,$(/."($&*! "% *.4() -( 18'$%-
/% % *. '$%>.)483 1(- 1(/"%,8.  
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(���	#� 5. �'?(9+ /.1%".$&*+; ,$!>(*%) , $( *!) /!91$(/  �( 18'$%/% �!9%  
7. 2004—2010 55. (, 6./"%0( /% =() ",832%; <(*.;, 9$* -8'.) [8] 

 
.�� 

8������ 
2004 2005 2006 2007 2008 2009 2010 

	 (5!  1347 1488 2696 2113 6679 10155 6979 
	 "!9 0% $(: � % ��� 545 327 1327 898 1491 1199 434 

��� 802 1161 1369 1215 5188 8956 6545 
�!$# $( *!5! /!91$(/ . , 
!'2%; !'?(9.; , 1-!9+4-
$(**! "& -( 18'$%/%, % 4,6 3,2 4,0 3,9 9,3 9,9 7,2 

 
(���	#� 6. �*,( "%<%!**+( 1-!(/"+ 

 

:�����	� (	�������) / 

	�����	���� 
&�����	� ������� 

����  

����	��#		 

������� 

8�@�� 	�-

����	#	�, 

��� ���. 

�
� «�!*=% ����» «�!,+) ,75$#=», *.1-.,$(* *. %79(-
*(*%( 81-.,$(*0( /%; 1-!<(  !, *. 
1-(=1-%#"%% % , $( !7.5!"!,/(, !1-
"%9%7.<%3 -.'!"+ /!91.*%% % 1!-
,+4(*%( :66(/"%,*! "% ,7.%9!=()-
 ",%# ((  "-8/"8-*+; 1!=-.7=($(*%) 

�! 2015 5. 3 240 

��� «�+/"+,/.- /%) 
7.,!= !-%(*"%-!,.**!-
 "-8>(0*+; 1$%"» (5-811. 
«Safwood S.p.A», �".$%#) 

�.,!= 1! 1-!%7,!= ",8 !-%(*"%-!,.-
*!- "-8>(0*+; 1$%" (*. "(--%"!-%% 
����) 

2008— 
2017 55. 

6 380 

Centrozap SA, �!$&4. / 
��� «�(*"-!	8=�!9» 

«�(*"- 5$8'!/!) ('(7!";!=*!)) $(-
 !1(-(-.'!"/%» (� "&-�8$!9 /%) 
--*, 1. �('.*?($&) 

2008— 
2012 55. 

2 768,9 

��� «�(0!-.�*(-5!�(-
 8- » 

�!7=.*%( $( !1(-(-.'."+,.32(5! 
1-!%7,!= ",. 1! %**!,.<%!**!) 5$8-
'!/!) 1(-(-.'!"/( =-(,( %*+ , 
1. �-!%</!-�(0!- / 

2010— 
2014 55. 

1 258 

�%$%.$ /!91.*%% 
«White Sea LTD» (�%1-) 
/ ��� «�( !7.,!= B 1» 

�"-!%"($& ",! 7.,!=. 1! 1-!%7,!= "-
,8 /!* "-8/"%,*+; :$(9(*"!, =(-(-
,#**!5! =!9! "-!(*%# , 1. �.7$8/ 
� "&-	+9 /!5! --*. 

2008— 
2012 55. 

636,6 

�
� «�!*=% ����» 
 

�(/!* "-8/<%#  !=!-(5(*(-.<%!**!-
5! /!"$. (���-3�)   1(-(,!=!9 *. 
 >%5.*%( /!-!=-(,( *+; !";!=!, , 
/%1#2(9  $!( 

2011— 
2012 55. 

725 

��� «�87.$( » �!7=.*%( 1-!%7,!= ",(**+; 9!2*!-
 "() 1! 1-!%7,!= ",8  8;%; 1%$!9.-
"(-%.$!,. �.7,%"%(, 9!=(-*%7.<%# % 
-. 4%-(*%( 1-!%7,!= ",(**+; 9!2-
*! "() 1! 1-!%7,!= ",8  8;%; 1%$!-
9."(-%.$!, (<(; $( !1%$(*%# B 2) , 
 ,#7%   18 /!9 , :/ 1$8.".<%3 =,8; 
 84%$&*+; /.9(-   5!=!,!) 1-!%7-
,!=%"($&*! "&3 =! 30 "+ . 93 ,+ 8-
4(**+; 1%$!9."(-%.$!, , 5!= (�-%-
$87 /%) --*, 1. �+==7#,%=7&) 

2011— 
2018 55. 

538 
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�(!';!=%9! "./>( !"9("%"&, 0"! %*,( "%<%!**+( 1-!(/"+ �
� «�!*=% 
�+/"+,/.- /%) ���», �
� «�+/"+,/.- /%) 7.,!= ���», ��� «�(*"-!	8=-
�!9», ��� «�(0!-.�*(-5!�( 8- », ��� «�( !7.,!= B 1» ,/$30(*+ , 6(=(-
-.$&*+) 1(-(0(*& 1-%!-%"("*+; 1-!(/"!, , !'$. "% ! ,!(*%# $( !,. �"% 1-!-
(/"+ *.1-.,$(*+ *. -.7,%"%# 5$8'!/!) $( !1(-(-.'!"/% % ,*(=-(*%# %**!,.-
<%!**+;, :/!$!5%0( /%; "(;*!$!5%). 
 1-% ,!(*%( 1-!(/"8  "."8 . 1-%!-%"("-
*!5! =.(" %*,( "!-8 1-.,! *. 1!$80(*%( $( ! (0*!5! 6!*=. '(7 .8/<%!*., *. 
1(-%!= !/81.(9! "% (98 8 ".*.,$%,.(" # $&5!"*.# .-(*=*.# 1$.". 7. $( *+( 
80. "/%   /!:66%<%(*"!9 0,5.  

�!=,!=# %"!5% =.**!5! %  $(=!,.*%#,  $(=8(" ,+=($%"& ! *!,*+( 1-!'$(-
9+ %*,( "%-!,.*%# , $( *!) /!91$(/  �( 18'$%/% �!9%. 

	!-1(-,+;, , XVIII — 1(-,!) 1!$!,%*( XIX ,. -.7,%"%( $( !1!$&7!,.*%# 
*. "(--%"!-%% �!9% /-.# "!-9!7%$! & (5! 8=.$(**! "&3 !" 1-!9+4$(**+; 
<(*"-!,, !" 8" ",%(9 8=!'*!5! "-.* 1!-".,  $.'!) !'>%"! "&3 "(--%"!-%%, 
,+ !/!) 1!  -.,*(*%3   <(*"-.$&*+9% -.)!*.9% �!  %% /!-*(,!) <(*!) (<(*. 
$( ., /!"!-+) (2( *(  -8'$(*, *! 1-!=.(" # =$# <($() ,+-8'/%) *. $(  %  $.'!) 
%780(**! "&3 $( !,. 

 	!-,"!-+;, 1! $(,!(**+( 5!=+ (1945—1960 55.) ;.-./"(-%783" # *(-.-
<%!*.$&*+9 ,$!>(*%(9  -(= ", , 9.4%*+ % !'!-8=!,.*%(, *%7/%9 %*,( "%-!-
,.*%(9 ,  "-!%"($& ",! %  !=(->.*%( $( !,!7*+; =!-!5. �(-.<%!*.$&*! % -
1!$&783" # $( *+( -( 8- +, !" 8" ",8("  1(<%.$%7.<%# % /!!1(-.<%# $( !-
1%$&*!-=(-(,!!'-.'."+,.32%; 1-(=1-%#"%). 

	-"-("&%;, , 1(-%!= /!*<. 80-; — *.0.$. 90-; 55. ,  ,#7%   :/!*!9%0( /%-
9% 1-(!'-.7!,.*%#9% ,  "-.*( 1-!% ;!=%" -(7/%)  1.= 1-!%7,!= ",., -. "(" 
/!$%0( ",! *( ! "!#"($&*+; 1-(=1-%#"%),  *%>.(" # ,*8"-(**(( 1!"-('$(*%( 
$( !9."(-%.$!, =! 8-!,*# :/!*!9%0( /!) '(7!1. *! "%, !" 8" ",83" 8 '!$&-
4%* ",. $( !1-!9+4$(**+; 1-(=1-%#"%)  !' ",(**+(  -(= ",. =$# "(;*%0(-
 /!5! -.7,%"%#,  *%>.(" # 1-!%7,!=%"($&*! "& "-8=. =! 8-!,*# 50-; 5!=!,, 
 *%>.(" # >%7*(**+) 8-!,(*& >%"($() $( *+; 1! ($/!,. 

	-0(",(-"+;, *.0.$! XXI ,. ;.-./"(-%78(" # 8,($%0(*%(9 *(7./!**+; ,+-
-8'!/ $( ., *(:66(/"%,*! "&3 9(;.*%79. =! "81. / $( *+9 -( 8- .9, *%7/!) 
=!;!=*! "&3 '%7*( . %7-7. *(:66(/"%,*!)  "-8/"8-+ 1-!%7,!= ",. % :/ 1!-".. 

�!, *( 9!"-# *. :"% 1-!'$(9+, =$# $( *!5! /!91$(/ . �( 18'$%/% �!9% 
 ".*!,%"& # , ( '!$(( ./"8.$&*+9 -.7,%"%( 5$8'!/!) $( !1(-(-.'!"/% % ,*(-
=-(*%# %**!,.<%!**+;, :/!$!5%0( /%; "(;*!$!5%). �-(=1-%#"%# *.0.$% !'?(-
=%*#"& # , ;!$=%*5%, 7*.0%"($&*! 8,($%0%$% & !'?(9+ %*! "-.**+; %*,( "%-
<%). �-.,%"($& ",! �( 18'$%/% �!9% %7+ /%,.(" ,!79!>*! "% =$# !/.7.*%# 
5! 8=.- ",(**!) 1!==(->/%, =$# 1-(=! ".,$(*%# $&5!" % 5! 8=.- ",(**+; 5.-
-.*"%)  8'?(/".9 %*,( "%<%!**!) =(#"($&*! "%. 

 
�	��	����
	����	� ��	��� 

1. �
�
	���, �. �. �( . % $( *.# 1-!9+4$(**! "& �!9% 
��� [�(/ "] / 1!= !'2. -(=. 
	. 
. �.$. &(,.. — �. ; �. : �! $( '89%7=.", 1961. — 395  . 

2. 4
����,�
�, �. �. �( *.# 1-!9+4$(**! "& =!-(,!$3<%!**!) �!  %% [�(/ "] / 

. 
. �.'!$!</.#. — �., 1957. 

3. 4
��,��
, �. $. �( *!) /!91$(/  �( 18'$%/% �!9%: % "!-%# %  !,-(9(**! "& 
[�(/ "] : "(/ " $(/<%) 1!  1(</8- 8 «� "!-%# $( *!) 1-!9+4$(**! "% �( 18'$%/% �!9%» 
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=$#  "8=. , (; 6!-9 !'80(*%# / �. �. �.'!-<(,., 	. �. �81-!,. — 2-( %7=., 1(-(-.'. % =!1. — 
�+/"+,/.- : ���, 2005. — 128  . 

4. �( *.# 1-!9+4$(**! "& �!9% 
���. 1917—1960 [�(/ "] :  '. =!/. — �+/"+,/.- : 
�!9% /*. %7=-,!, 1989. — 296  . 

5. �( *.# 1-!9+4$(**! "& �( 18'$%/% �!9% [�(/ "] :  '. =!/. % 9."(-. �*. II. 1961—
1990 55. — �+/"+,/.-, 1994. 

6. ����
����, �. %. �( *!) /!91$(/  �( 18'$%/% �!9% , XX ,(/( [�(/ "] / �. �. �!*-
=.-(*/!, �. 
. �*#7(,., 
. �. �8-8'.*!,. — �+/"+,/.-, 2004. — 183  . 

7. .��
���, �. �. �( . % $( *!( ;!7#) ",! �!9% 
��� [�(/ "] / �. 
. �!,.$(,, 	. �. �.-
-%*, �. �. �3-%*, 	. �. �%9!4(*/!. — �+/"+,/.- : �!9% /*. %7=- ",!, 1981. — 160  . 

8. http://komi.gks.ru/public/DocLib5/�>(5!=*%/_11_181111.pdf. 
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= � 339.564 

 
� 	�
��� 
	�+� ������ �
��������� �!������� ���
�� � 8II—8III ��. � 	��	�-

�+ �
��������� �!������� � 	������	���� 	 #
������+� �����	�� #
��������� 	�*-

'
 �
 ����� )�	���
 �����
���
���, ����
������� �
 �+��+��
	��� �
�������� 

��	��.  

 
/. -. $�������,  

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
1�8����� ����
��� 	 ���� ��5��������� 

�����	�
����4� �
1�8����4� ����
 17 
 
�.9!>(**.# =(#"($&*! "& -.7,%,.$. & ,9( "(   "!-5!,+9%  ,#7#9%. �(5!-

=*# ".9!>(**+( 1!4$%*+ ,7%9.3" # "!$&/! 1-% ,*(4*() "!-5!,$( "!,.-.9%, 
*! =!  (-(=%*+ �III ,. =!;!=+ /.7*+ "./>( 6!-9%-!,.$% ".9!>(**+( 1!4$%-
*+ !" ,*8"-(**() "!-5!,$%. 

	 /!*<( �I — *.0.$( �II ,. "(--%"!-%# �!9% /-.# '+$. -.7=($(*. *. "-% 
8(7=.: *.  (,(-( — �8 "!7(- /%) 8(7=; *. 35( , -.)!*( -(/ �("/. % �87. — 
�!$&,+0(5!= /%) 8(7=; <(*"-.$&*.# 0. "& — �-(* /%) 8(7=. �(-,.# ".9!>*# 
1!#,%$. & *.  (,(-( , �8 "!7(- /!9 ! "-!5( (2( , /!*<( �I ,. 	 :"!" 1(-%!= 
,-(9(*% ".9!>(**!( 81-.,$(*%( , "!) %$% %*!) !'$. "% �!  %% -(58$%-!,.-
$% & 8 ".,*+9% 5-.9!".9%, /!"!-+( %7=.,.$% & 9! /!, /%9% ,($%/%9% /*#7&-
#9%. 	 �-(* /!9 8(7=( "./83 -!$& ,+1!$*#$. 	+9 /.# ".9!>(**.# 8 ".,*.# 
5-.9!". !" 1608 5. 	 [1,  . 34—35] �. 	. �.,$%*. 1-%,!=%" (<%". %7 � "!-%/!-
6%$!$!5%0( /!5!  '!-*%/. �!9% 6%$%.$. 
� ����. 	+1. 4. �+/"+,/.-, 1958. 
�. 254—256), 0"! , ( 1!4$%*+, 8 ".*!,$(**+( 	+9 /!) 5-.9!"!), 8 $!,*! 
9!>*! -.7=($%"& *. 0("+-( 5-811+. 

�(-,.# 5-811. — 1-!(7>%(, ,7%9.$% & 1-% "-.* 1!-"%-!,/( "!,.-!, / 
9( "8 "!-5.: 

− 1-!(7>%( — 1!4$%*. *. 1-!,!7 "!,.-!,: «%9."%…   ;!7#%*. 1! .$"+*8»; 
− 1!$!7!,!( —  '!- 7. /!$%0( ",!  .*() , !'!7(: «
   /81<.… 1!$!7*!-

,!… %9."(    .*() 1! =(*5(»; 
− 5!$!,2%*. —  '!-   $%<,  !1-!,!>=.,4%; "!,.-: «
  /!$&/! '8=(" *. 

 8=*( =($.,<!, % *! !,+#,   0($!,(/ %9."% 1! 0("+-( =(*5%, ….   ;!7#%*. 1! 
=,( 5-%,*+». 

	"!-.# 5-811. — "!-5!,+( 1!4$%*+,  !1-!,!>=.$%  .9 1-!<(   /81$%-
1-!=.>%: 

− ".95. — 1!4$%*.  !  "!%9! "% "!,.-.; 
− #,/. — 7. 1-(=?#,$(*%( "!,.-. / ".9!>(**!98 !6!-9$(*%3; 
− 7.9+" — .*.$!5 ./<%78   <(*+ "!,.-!,; 
− ,( 0(( — 1!4$%*.   1-!=.>% ,( 0%; "!,.-!,, *.1-%9(-, 9(=., ,! /., 

%/-+: «…%9."(  ,(-; ".95% 1! =,( =(*5%   -8'$#»; 
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− 1!9(-*!( — 1!4$%*.   1-!=.>% 9(-%9+; "!,.-!,, *.1-%9(-, ->%, 
14(*%<+, #09(*#, /!*!1$%, 5-(0%, "!$!/*.. 

�-("&# 5-811. — 1!4$%*+ 7. !' $8>%,.*%( 1-!<(  . "!-5!,$%: 
− 1!=?(9*.# % -8/!7*!'*.# — 1$.". 7. 1!=*#"%( "!,.-. % (5! 8 ".*!,/8 *. 

,( .;;  
− ,( !,!( — 7. ,7,(4%,.*%( "!,.-!, *. "!-5!,+; ,( .;. 
�(",(-".# 5-811. — 4"-.6+ 7. *.-84(*%( ".9!>(**+; 1-.,%$:  
− 7.1!,(=& — 1(*# 7. *(81$."8 1!4$%*+ 1-% 1-!=.>( $!4.=(), 1!9(-*!5! 

"!,.-. '(7 9(-+: «
 ;"! 1-!=.(" %$% ;"! 9(*%" $!4.=&, *( #,# ".9!>*%/!9, % *. 
"!9 ,7#"%% 7.1!,(=% =,. -8'$#... 
 ;"! 1-!=. " 1-!=. " >%". % ;9($&, %  !$% %$% 
;"! /81%" *( , %; 1#"(**83 9(-8, %*!   *%; ,7#"%% 7.1!,(=% =,.-> -8'$#»; 

− 1-!".9!>&( — 1(*# 7. *(#,/8 "!,.-. *. ".9!>*(: «
 ;"! *( #,# ".9!>-
*%/!9,  $!>%" "!,.-  ,!% %   ,!7+, %  ! ,&3/., % %7  8=*.  /!$&/% '8=%, % !* 
1-!".9!>%$ #, . "!,.- (,! (98 *.7.=, .   *(,! ,7#"% 1-!".9!>%( =,. -8'$#». 

� !'! -(5$.9(*"%-!,.$. & "!-5!,$# 7.1!,(=*+9 "!,.-!9 — 184*%*!) 
%$%, 1!-=-85!98, 9#5/!) -8;$#=&3. �.1!,(=*+9 *.7+,.$ # "!,.-, 0&# 1-!=.>. 
(%/%$% 1-!%7,!= ",!) 1!=$(>.$. 5! 8=.- ",(**!) 9!*!1!$%%. �84*%*., =!'+-
".# 9( "*+9% >%"($#9% , 1-(=($.; /-.#, !'$.5.$. & -8'$(,!) 1!4$%*!). � 
�%'%- /!) 184*%*+ , 1!$&78 5! 8=.-# '-.$. & /.>=.# =( #".# 4/8-/., 1-%0(9 
*.%$804(5! /.0( ",.. 

�*!5!!'-.7%( ".9!>(**+; 1!4$%* 7."-8=*#$! "!-5!,+(  ,#7%, % , 1653 5. 
<.-& 
$(/ () �%;.)$!,%0 1!=1% .$ 8/.7 «� ,7%9.*%% ".9!>(**!) 1!4$%*+   
"!,.-!, , �! /,( % , 5!-!=.;,   1!/.7.*%(9 1! /!$&/8 ,7#"! %   /./%; "!,.-
-!,». �"!" � "., 1!$80%$ *.7,.*%( �!-5!,!5!. �*!5!0% $(**+( 1!4$%*+ 7.-
9(*%$% (=%*!) -8'$(,!) 1!4$%*!) , -.79(-( 5 %   /.>=!5! -8'$# <(*+ "!,.-
-., .    !$% — 10 %. �*! "-.**+( /81<+ 1$."%$% 6 %   <(*+ "!,.-. ,! ,*8"-
-(**%; ".9!>*#; % 2 % , 1!5-.*%0*+; ".9!>*#; 1-% ,+,!7( -8  /%; "!,.-!,. 
�>( , "! ,-(9# 1!=*%9.$% & ,!1-! + 7.#,$(*%# /81<.9% -(.$&*!) ".9!>(**!) 
 "!%9! "%. «
 "!-5!,+9 , #/%; 0%*!, $3=(9 "!,.-!,  ,!%; % *. 1!/81/8 "!,.-
-!, =(*(5 *( ".%"% % <(*+   "!,.-!, *( 8'.,$%,."& % #,$#"& , ".9!>*#; "!,.-+ 
% =(*&5%, % 1-!=.>*83 <(*8  /.7+,."& 1-#9! , 1-.,=8 '(7 , #/%# ;%"-! "%» [1, 
 . 37, <%". %7 �!$*!5!  !'-.*%# 7./!*!, �!  %) /!) %91(-%%. �!'-. I. ��'., 
1830. �. 1. B 107]. 

�.9!>(**%/.9 1-(=! ".,$#$! & 1-.,! « + /%,."& 1-! 8".(**+( "!,.-+ % 
1-! <(*8 , #/%9%  + /% *./-(1/!; . '8=( /"! =!,(=(" # 1+"/(, "!5! 1+"."%. 
 
=$# 8".(**+; "!,.-!, ".9!>(**+9 5!$!,.9 % <($!,.$&*%/.9 1! +$."& *. =,!-
-+ /! , #/%; 0%*!, $3=(9 % / %*!7(9<.9» [1,  . 39, <%". ".9 >(]. �"!$& 4%-!-
/%( 1!$*!9!0%#  !1-!,!>=.$% & '!$&4!) !",(" ",(**! "&3. 	  $80.( ,+#,$(-
*%# *.-84(*%) ".9!>(**%/ -% /!,.$ !",("%"& *( "!$&/!  ,!%9 %982( ",!9, 
*! % >%7*&3. 

� ".*!,%9 # *. 9!-.$&*!9 !'$%/( ".9!>(**%/. �II—�III ,(/!,. �.9!-
>(**+( 0%*!,*%/% — ".9!>(**.# 5!$!,. % <($!,.$&*%/ — #,$#$% & ,+'!-*+-
9% =!$>*! "#9%. 	+'%-.$% & 5!-!=!9 %$% 5!-!=!9   8(7=!9. �.9!>(**%/% 
1-%*! %$% 1-% #58, 0"! 1!=."% '8=8" ,7+ /.*+ %9% *( "!$&/! '(7=!%9!0*!, *! 
=.>(   1-%'+$&3 5! 8=.-(,!) /.7*(. �(78$&"."+  !'-.*%# !6!-9$#$% & =!/8-
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9(*"!9, /!"!-+) "./ % *.7+,.$ # — ,+'!-. �.1-%9(-, !=%* %7  !;-.*%,4%; # 
,+'!-!,  !=(->.$ "./%(  ,(=(*%#: «�(". 7188 (1680) 5!=8 %3$# , 20 =(*&… 
�*#>1!5! " /!) "-("% $804%( %  (-(=*%( % 9!$!=0%( $3=% %7$3'%$% ( 9% % 
,+'-.$% 0($!,(/. =!'-. % -.789*., % =84!3 1-#9., % >%,!"!9 1-!>%"!0*., 
�(9(*. 
,(-/%(,.  +*. �#"%(,., /! 5! 8=.-(,8 =($8 , 5!$!,+ %$% , <($!,.$&-
*%/% *. �-(* /%) 5!-!=!/ %$% *. �8-&3 , ".9!>*3, %$% *. /-8>(0*+( =,!-
-+… � '8=80% (98, �(9(*8, 8 5! 8=.-(,. =($., *.= 5! 8=.-(,!3 /.7*!3 *%/!-
"!-+( ;%"-! "% *( 80%*%"& %  .9!98 *( /!-+ "!,."<., % ,! , (9 5! 8=.-3 =!'-
-. ;!"("% % 1-%'+$% % /."%, =-858 *( =-8>%"%, . *(=-858 *( 9 "%"%, % *( 1%"&, 
% *( '-.>*%0."&, % *%/./%9 ,!-!, ",!% *( ,!-!,."%» [1,  . 59, <%". %7 � "!-%% 
�!9% /-.# , =!/89(*".; % 9."(-%.$.;. �-( "!9."%#. �. 1. �. 36—37]. 

�./ 1-.,%$!, ".9!>(**.# 5!$!,. %7'%-.$ # %7 /81(0( ",., . <($!,.$&*%/ 
— %7 /-( "&#*. �.7*.0(*%( 5!$!,+ !6!-9$#$! & <.- /%9 8/.7!9. �.9!>(**+) 
5!$!,. , /!*<( �II ,. 1!=0%*#$ # 7(9 /!98  ".-! "(, . 1! $( 1("-!, /%; -(-
6!-9 — 7(9 /!98 '8-9% "-8. �!$!,( ,9(*#$! & -8/!,!=%"& % /!*"-!$%-!,."& 
<($!,.$&*%/!,, "./ /./ %9(**! !*% ,+1!$*#$% ! *!,*83 -.'!"8 1! ! 9!"-8, 
!'9(-8, ,7,(4%,.*%3, !<(*/( "!,.-!, % ,7%9.*%3 1!4$%*. �.=$(>.$! «*.= 
<($!,.$&*%/.9% , ".9!>*(  9!"-("& % '(-(0& "!5! *./-(1/!, 0"!'+ <($!,.$&-
*%/% 8 ".9!>(**!5!  '!-8, 8 1-!=.>%, % 8 7.1. !, 8 1!/81/% '+$% '(7!"$80*!, 
  -.=(*%(9 % *( 1&#*%, % =(*(5 *( /-.$%; . /$.$% ' =(*&5% 7. 5!$!,%*8 1(0."& , 
#2%/%, . 9%9! #2%/!, 5! 8=.-(,+; =(*(5 *%5=( *( /$.$%» [1,  . 62, <%". %7 �.-
9!>(**!( =($! , �!  %% � — *.0.$! �� ,. �. 29]. 

�.  9!"-%9 1!-#=!/ ".9!>(**!5! !6!-9$(*%# "!,.-!, *. ,*8"-(**%; ".-
9!>*#;, , "!9 0% $( -. 1!$.5.,4%; # , �!9% /-.(, , �II ,(/(. �"!" 1!-#=!/ 
8 ".*.,$%,.$ # <.- /%9% 8 ".,.9%. �$# !6!-9$(*%# ,+,!7. "!,.-!, (5!  $(=!-
,.$! 1-(=?#,%"& *. ".9!>*3. �.9!>(**+) 5!$!,. =!$>(* '+$ 7.1% ."& "!,.- , 
!"18 /*83 %$% ".9!>(**83 /*%58. 	 ".9!>(**83 /*%58 7.*! %$% & "./%(  ,(-
=(*%#, /./: *.%9(*!,.*%( "!,.-.; /!$%0( ",! % ,( ; /.0( ",!; 1-!=.>*.# %$% 
1!/81*.# <(*. "!,.-.; 1!-#=!/ -. 0(". ".9!>(**+; 1$."(>(); %9# % 6.9%$%# 
"!-5!,<. %$% ,$.=($&<. "!,.-.; -!= 7.*#"%) "!-5!,<. % 9( "! >%"($& ",.; 
18*/" *.7*.0(*%# 1-% ,+,!7( %$% 1-!% ;!>=(*%( 1-% ,,!7(; =!$>*! "&, 6.9%-
$%# % %9# ".9!>(**!5!  $8>.2(5!, 1-!%7,!=%,4(5! !6!-9$(*%(. �(-(0% $(*-
*+(  ,(=(*%# 1!7,!$#$%,   !=*!)  "!-!*+, %7'(>."& *(=!'!-. %7-7. *(,(-*!5! 
-. 0(". ".9!>(**+; 1$."(>(), .   =-85!) — 1-%,$(0& ,%*!,*+; ,  $80.( *(-
81$."+ 1!4$%* %$% %; *(,(-*!5! % 0% $(*%#. 

�81<8 ,+=.,.$ #  1(<%.$&*+) =!/89(*" — ".9!>(**.# ,+1% &. �*  !-
 ".,$#$ # ".9!>(**+9 5!$!,!) %$% <($!,.$&*%/!9,  /-(1$#$ # 1(0."&3 %  !-
=(->.$ %*6!-9.<%3 %7 ".9!>(**!) /*%5%. �$# /81<. ".9!>(**.# ,+1% & #,-
$#$. & =!/89(*"!9, 1!=",(->=.32%9 81$."8 ".9!>(**+; 1!4$%* % =.,.,4%9 
7.2%"8 !" *(!'! *!,.**+; ".9!>(**+; 1!'!-!,. �.9!>*# 1-% 1!9!2% ,+1%-
 () 9!5$. /!*"-!$%-!,."& 81$."8 , (; 1-%0%".32%; # ".9!>(**+; 1$."(>() , 
1-!<(  ( 1(-(9(2(*%# "!,.-!, !" !=*!5! 18*/". / =-85!98.  

�.9!>(**+( 1!4$%*+ 9!5$% 0. "%0*! 81$.0%,."& # , 9( "( 8'+"%# "!,.-
-!, %$% 81$.0%,."& # , 9( "( 1-!=.>% "!,.-!,. 	 7.,% %9! "% !" !1(-.<%% 
,,!7. %$% ,+,!7. "!,.-!, *. ".9!>*( !6!-9$#$% *( /!$&/! ,%=!, ,+1% (): 

– !"18 /*.# ".9!>(**.# ,+1% & — , 9( "( ,+,!7. "!,.-!,; 
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– #,0.# (7.#,!0*.#) ,+1% & — , 9( "( ,,!7. "!,.-. ,  $80.(, ( $% ,,(7(*-
*+) "!,.- *( '+$ 1-!=.* 1! /./!)-$%'! 1-%0%*(; 

– 1$."(>*.# (%$% !'!-!"*.#) ,+1% & — , 9( "( ,,!7. "!,.-.. 
�!4$%*+ 9!5$% 81$.0%,."& # , 9( "( ,+,!7. %$% ,,!7.. 	 <($#; /!*"-!$# 

*.=  899!) 1$."(>() /81<.9 "-('!,.$! & 1! 7.,(-4(*%% /.>=!) "!-5!,!) !1(-.-
<%% 1-(=?#,%"& 1$."(>*+( ,+1% % , ".9!>*(, /!"!-.# 1-!%7,!=%$. !"18 / "!,.-
-!,. �"! 1!7,!$#$! ,+#,%"& *(=!'!-+. �=*./! 8 ".*!,$(**+( 1-.,%$. *(-(=/! 
*.-84.$% &. 	 =($.; �-(* /!) ,!(,!=*!) /.*<($#-%%  !;-.*%$% & =!*!4(*%# 
(!'?# *%"($&*+() #-(* /%; /81<!,, ,+ "81.,4%; ,  (-(=%*( �III ,. 1!-80%"($#9% 
, 1! ".,/( "!-5!,<.9% -.7*+; 5!-!=!, 1$."(>*+; ,+1% () / !"18 /*+9 ,+1% #9 
�-(* /!) % � "&-�+ !$& /!) ".9!>(*. �.-84(*%#  -!/!, 1! ".,/% 1$."(>*+; 
,(=!9! "() !*% !'?# *#$% =.$&*%9 -.  "!#*%(9, !" 8" ",%(9 1!0"+ % $3=() 
(«1!18"*+; (7=!/!,»),   /(9 9!>*! '+$! '+ 1(-(=."& =!/89(*"+. 

	 1(-%!= 1-.,$(*%# �("-. I '+$% -.7-.'!".*+ *( /!$&/! =!/89(*"!,, -(5-
$.9(*"%-!,.,4%; ,*(4*33 % ,*8"-(**33 "!-5!,$3. �.1-%9(-, 	(/ ($&*+) 
8 "., 1729 5. % �!- /!) 1!4$%**+) -(5$.9(*" 1731 5. �  $(=!,."($#9% ,+ !-
/! !<(*%,.3" # 7. $85% �("-. , !'$. "% ,*(4*() "!-5!,$%, . -(78$&"." 9(-!-
1-%#"%) , !'$. "% ,*8"-(**() !<(*%,.(" # !"-%<."($&*!. 	 1720 5. '+$% ,! -
 ".*!,$(*+ «9+"+» /./ 1$."(>% *. ,*8"-(**%; ".9!>*#;. �!;-.*%$% &  ,(=(-
*%#, 0"! /81<+ *(!=*!/-."*! >.$!,.$% &, 0"! 1! =!-!5( / �("(-'8-58 %; "!,.-
-+ ,(7=( ! ".*.,$%,.3" «% "-('83"… ,+1% (), %   "(; ,+1% () '(-8" 1! 5-%,-
*( % '!$((   ,+1% %, . /"! *( =.3", "(; =(->."   "(9% "!,.-.9% % "8-'83" =*% 
1! =,. % '!$((, . %*+; 7. *(8=.08 '&3", % ,!7+ % /%1+, % , '.-/.; #-8 + -.7'%-
,.3" % =! 9."-%,.3", % "(9  ,!%9 1-%9("!9 "!,.-+ %; 9*8" % "-."#" '(7,%*-
*!» [1,  . 45 <%". %7 �!$ "!) �. 
. � "!-%# 6%*.* !,+; 80-(>=(*%) �!  %%  ! 
,-(9(*% ! *!,.*%# 5! 8=.- ",. =! /!*0%*+ %91(-."-%<+ �/."(-%*+ II. ��'., 
1848. �. 99—101]. 

�$# '!-&'+  ! 7$!81!"-('$(*%#9% ".9!>(**%/!, %7=.,.$% & <.- /%( 8/.-
7+, *! *.-84(*%# *( 1-(/-.2.$% &. �(4.32%) 1!,!-!" , !'$. "% ".9!>(**!5! 
=($. 1-!%7!4($ , 5!=+ <.- ",!,.*%# �$%7.,("+ II. 	 1947 5. 1-%  (*."( '+$. 
80-(>=(*.  1(<%.$&*.# /!9%  %# =$#  ! ".,$(*%# *!,!5! ,*8"-(**(5! ".-%6.. 
	 (( ! *!,8 $(5 1-!(/" �("-. �,.*!,%0. �8,.$!,.,  0%".,4(5!, 0"!  !,-(9(*-
*!(  ! "!#*%( ".9!>(**!5! =($. "!$&/! "!-9!7%" -.7,%"%( �!  %%. �8,.$!, 
1-(=$!>%$ !"9(*%"& ,*8"-(**%( ".9!>(**+( 1!4$%*+ % 8,($%0%"& :/ 1!-"-
*+( % %91!-"*+( 1!4$%*+ % !'2%) 1!=84*+)  '!-. 	 1753 5. �$%7.,("!) II 
'+$ %7=.* 8/.7 «�' 8*%0"!>(*%% ,*8"-(**%; ".9!>(**+; % 9($!0*+;  '!-
-!,». 	 /!-( ,*8"-(**%( ".9!>*% '+$% 81-.7=*(*+. 

	 /!*<( �� ,. , -.9/.; -(6!-9+ ,*(4*(:/!*!9%0( /!) =(#"($&*! "% 
,*8"-(**%( ".9!>*% ,!7-!=%$% &. �+/"+,/.- /.# ".9!>*# !'-.7!,.$! & , 
1987 5. �(5!=*# *. "(--%"!-%% -( 18'$%/% 68*/<%!*%-8(" �+/"+,/.- /.# ".-
9!>*# % 4( "& ".9!>(**+; 1! "!,: 	!-/8"%* /%), �(4.-" /%), �+/"+,/.--
 /%), � %* /%), �;"%* /%) % �>,%* /%). 

�( 18'$%/. �!9% *( #,$#(" # 1-%5-.*%0*+9 -(5%!*!9 % *. 6!*( =-85%; 
 8'?(/"!, �� ,+5$#=%" « /-!9*+9» :/ 1!-"(-!9. �! =.**+9 ".9!>(**!)  ".-
"% "%/% [2], , 1(-%!=   2008 1! 2010 55. 8=($&*+) ,(  -( 18'$%/% , !'2(9 !'?-
(9( :/ 1!-". %7 �� *.;!=%$ # , 1-(=($.; 1,5—1,7 %. �!,.-*.#  "-8/"8-. :/ -
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1!-".  !;-.*#("  +-&(,83 *.1-.,$(**! "&: 1%$!9."(-%.$+, *(6"&, 5.7. �=*./! 
( "& % 1-!=8/<%# 5$8'!/!) 1(-(-.'!"/%, *.1-%9(-, �!*=% ���� :/ 1!-"%-8(" 
'89.58 % /.-"!*, �+/"+,/.- �%  &3 �-81 —  .*%".-*!-5%5%(*%0( /%( %7=(-
$%#, �+/"+,/.- /%) ��� — 6.*(-8. �/ 1!-" 1%$!9."(-%.$!, !6!-9$#(" # 
0(-(7 �+/"+,/.- /%) % �(4.-" /%) ".9!>(**+( 1! "+. 

�.9!>(**!( !6!-9$(*%(  0%".(" # !=*%9 %7  $!>*+; :".1!, % 1!$*(*%# 
,*(4*("!-5!,!5! /!*"-./".. �!91.*%%  !  ".'%$&*+9% 7.-8'(>*+9% -+*/.9% 
 '+". %9(3" ,  ,!(9 4"."(  1(<%.$% ". %$% !"=($ 1! ".9!>(**!98 !6!-9$(*%3. 
�-% 7*.0%9! "% :/ 1!-"*!5! *.1-.,$(*%# 1-!=.> <($( !!'-.7(* ,.-%.*" =(/$.-
-%-!,.*%#  .9%9 :/ 1!-"(-!9. �5! 1$3 +: 7*.*%( ! !'(**! "() %  $!>*! "() 
".9!>(**!5! !6!-9$(*%#, /!*"-!$& *.= :"%9 1-!<(  !9, 1!$*!". %  ,!(,-(9(*-
*! "& %*6!-9.<%% 1!  !' ",(**+9 :/ 1!-"*+9 1! ".,/.9. �. ;!=+ !-5.*%7.<%% 
1-% :"!9  82( ",(**+ — !1$.". "-8=. % ,+1$."+ 1!  !<%.$&*!98 1./("8,  "-.-
;!,+( ,7*! +, !1$.". 7. !'80(*%(, 7. 1-!5-.99*!( !'( 1(0(*%( 1! ".9!>(**!98 
!6!-9$(*%3 % (5!  !1-!,!>=(*%(, /.*<($#- /%( -. ;!=+ % =-85%(.  

�-5.*%7.<%%, ;.-./"(-%7832%( # 1-!=.>.9% *. :/ 1!-" «,-(9# !" ,-(9(-
*%» %$% , *('!$&4%; !'?(9.;, %9(3" ,!79!>*! "& 1-(!=!$("&  $!>*! "% ".-
9!>(**+; 1-.,%$ %  .9! "!#"($&*! 7.=(/$.-%-!,."& :/ 1!-" "!,.-!,. �*"(--
*(", �!* 8$&".*"�$3 , �.-.*" 1!7,!$#3" !7*./!9%"& #   %* "-8/"%,*+9% =!-
/89(*".9%, , 0. "*! "%, �* "-8/<%() ! 1!-#=/( 7.1!$*(*%# =(/$.-.<%% *. "!-
,.-+, 8",(->=(**!) �(4(*%(9 �!9%  %% �.9!>(**!5!  !37. !" 20 9.# 2010 5. 
B 257. �./>( =$# $3'!5! 7.%*"(-( !,.**!5! $%<. =! "81*. '( 1$."*.# /!*-
 8$&".<%# 1! ".9!>(**!98 !6!-9$(*%3 , ".9!>(**!9 !-5.*(. �.1-%9(-, *. 
 .)"( �(,(-!-�.1.=*!5! ".9!>(**!5! 81-.,$(*%# -.79(2(* 5-.6%/ %*6!-9%-
-!,.*%# % /!* 8$&"%-!,.*%# 1! ,!1-! .9 ".9!>(**!5! =($. , �+/"+,/.- /!) 
".9!>*(. �!* 8$&".<%3 1! 1-(=,.-%"($&*! 7.1-! 8 9!>*! 1!$80%"& 6./ !9 % 
1! :$(/"-!**!) 1!0"(. �( !9*(**!, :"! ,+;!= =$# "(;, /!98 *./$.=*! %$% *(-
8=!'*! 1-%(7>."& , ".9!>*3, *! 8 :$(/"-!**!) 6!-9+ /!* 8$&"%-!,.*%# ( "& 
% 9%*8 + — !>%=.*%( !",(". *. 7.1-!  (8/.7.* 9./ %9.$&*+)  -!/ , !=%* 9(-
 #<   =."+ !'-.2(*%#), *(,!79!>*! 1(-( 1-! %"& %$% 8"!0*%"&  $!>*+) %$% 
*(# *+) 9!9(*".  

�(!-("%0( /% ".9!>(**83 =(/$.-.<%3 9!>(" 7.1!$*%"& -.'!"*%/ !-5.*%-
7.<%%-:/ 1!-"(-., *( !'$.=.32%) *.,+/.9%  1(<%.$% ". 1! ".9!>(**!98 
!6!-9$(*%3. �-./"%0( /%, 1! 9*(*%3  1(<%.$% "!, ".9!>*% % ".9!>(**!5! 
1-(= ".,%"($#,  =($."& :"! *(,!79!>*! ,,%=8  $!>*! "% %  1(<%6%0*! "% ".-
9!>(**!5! !6!-9$(*%#. �(/!"!-+( !-5.*%7.<%% 1!$&783" # 8 $85.9% «0(--
*+;» '-!/(-!,, , "!9 0% $( '+,4%; -.'!"*%/!, ".9!>*%,  0%".#, 0"! 7. 89(-
-(**83 1$."8 9!>*! 1!$80%"& /,.$%6%<%-!,.**83 /!* 8$&".<%3 % 1-.,%$&*! 
7.1!$*(**83 ".9!>(**83 =(/$.-.<%3. � "!0/% 7-(*%# «0(-*!5!» '-!/(-. 
 =($/. #,$#(" # ,+5!=*!) — *8$(,.# !",(" ",(**! "&, "./ /./ =(/$.-.<%# 1!-
=.*. !" %9(*% !-5.*%7.<%%, . 8 $85% !1$.0(*+ %7 «0(-*!)» /.  + $%'! ,1!$*( 
7./!**! 1! =!5!,!-8 5-.>=.* /!-1-.,!,!5! ;.-./"(-., 1-(=9(" /!"!-!5! *( 
 ,#7.*   ".9!>(**+9 !6!-9$(*%(9. �$# !-5.*%7.<%% ,+ !/%) -% / 7./$30(*-
*!)  =($/%  ".*!,%" # !0(,%=*+9 "!$&/! 1! $( *.$!>(*%# .=9%*% "-."%,*+; 
4"-.6!, 7. *.-84(*%( ".9!>(**!5! 1-.,..  



 196 

�'-.2(*%( / *.=(>*!98 ".9!>(**!98 1-(= ".,%"($3 #,$#(" #  1! !'!9 
1-(!=!$(*%# «"-8=*! "() 1(-(,!=.» 1-.,%$ ".9!>(**!5! 7./!*!=."($& ",.. 
�!*(0*!, 8 :/ 1!-"(-. ,!7*%/.3" =!1!$*%"($&*+( -. ;!=+ *. !1$."8 8 $85 ".-
9!>(**!5! 1-(= ".,%"($#, *! ( "& % 9*!5! 1-(%982( ",, "./%; /./: '+ "-!( % 
1-.,%$&*!( ".9!>(**!( !6!-9$(*%( %, 7*.0%", '+ "-+) ,+18 / "!,.-., 1-!-
6(  %!*.$&*!( /!* 8$&"%-!,.*%(,  *%>(*%( 8-!,*# ".9!>(**+; % /!99(-0(-
 /%; -% /!,,  !$%=.-*.#   :/ 1!-"(-!9 !",(" ",(**! "& 7. *.-84(*%( ".9!-
>(**!5! 1-.,.. � 1!7%<%% 1!/81."($# 80. "%( ".9!>(**!5! 1-(= ".,%"($# 1!-
,+4.(" *.=(>*! "& % 1!$*(*%# :/ 1!-"*!)  =($/%. 	9( "(   "(9,  82( ",8(" 
1-!'$(9. "(*(,!5! ".9!>(**!5! !6!-9$(*%# %  .9%9% ".9!>(**+9% 1-(= ".-
,%"($#9%. �.1-%9(-, *. '89.5( 1-(=9(" =!5!,!-. — /!* 8$&"%-!,.*%( , !'-
$. "% ,*(4*(:/!*!9%0( /!) =(#"($&*! "% %$% ".9!>(**!5! 1-.,., 6./"%0( /% 
—  ! ".,$(*%( =(/$.-.<%%   1! $(=832%9 =(/$.-%-!,.*%(9 !" %9(*% :/ 1!--
"(-.. �"!-!*+ =! "%5.3" '.$.*  %*"(-( !, 1! ".9!>(**+9 -% /.9 % 6%*.* .9 
*(7./!**+9  1! !'!9.  

	 7!*( =(#"($&*! "% �+/"+,/.- /!5! ".9!>(**!5! 1! ". -.'!".(" !=%* 
".9!>(**+) 1-(= ".,%"($& — �
� «������-�(,(-!-�.1.=» !'! !'$(**!( 
1!=-.7=($(*%( (��) , 5!-!=( �+/"+,/.-(. �
� ,;!=%" ,  % "(98 1-(=1-%#"%) 
���� «������», 80-(=%"($(9 /!"!-!) ,+ "81.(" ��� ��, % !/.7+,.(" 4%-
-!/%)  1(/"- "-.* 1!-"*!-$!5% "%0( /%; 8 $85, "(-9%*.$&*!- /$.= /!) % ".-
9!>(**+)  (-,%  *. , (; :".1.; !-5.*%7.<%% 1(-(,!7/% 5-87!,.  

�/!$! 90 % :/ 1!-"., !6!-9$#(9!5! , �+/"+,/.- /!9 1!=-.7=($(*%% 
�
� «������-�(,(-!-�.1.=», 1-%;!=%" # *. ,+,!7 1%$!9."(-%.$!,. �$30(-
,+9% -(5%!*.9% 1! ".,!/ #,$#3" # 
7(-'.)=>.*, �-.* % �.",%#, ( "& "./>( 
1! ".,/% , 	(*5-%3, �%",8 % =-85%(  "-.*+. � 80("!9  $!>%,4() # :/!*!9%-
0( /!) % ;!7#) ",(**!) 1-./"%/%, *.%'!$(( ,! "-('!,.*+ 8 $85% 1! /!* 8$&-
"%-!,.*%3 , !'$. "% ".9!>(**!5! =($. % 8 $85% 1! ".9!>(**!98 !6!-9$(*%3. 
�/$.= /!)  (-,%  1-% :/ 1!-"( *( "-('8(" #, "./ /./ "!,.-+ *( 1!9(2.3" # *. 
 /$.= ,-(9(**!5! ;-.*(*%#. �/ 1!-"*+( /!*"-./"+ 7./$30.3" # 1-(%982( "-
,(**! *. 8 $!,%#; 1! ".,/% FCA (6-.*/!- ".*<%# !"1-.,$(*%#) % CPT (  !1$.-
"!) 1(-(,!7/% =! !1-(=($(**!5! 18*/". *. "(--%"!-%% ��). � $!,%# 1! ".,/% 
FCA *(  ,#7.*+   -.7-.'!"/!)  ;(9+ "-.* 1!-"*!) =! ".,/%, -. ;!=+ 1! 1(-(-
,!7/( !-5.*%78(" % !1$.0%,.(" 1!/81."($&. �;(9+ 1(-(,!7/% *. 8 $!,%#; 1!-
 ".,/% CPT *( !"$%0.3" #  $!>*! "&3 ,,%=8 !" 8" ",%# .$&"(-*."%,+ >($(7-
*!=!-!>*!98 "-.* 1!-"8.  

� *!,8 >($(7*!=!-!>*!)  ("% �( 18'$%/% �!9%  ! ".,$#(" (=%* ",(**.# 
9.5% "-.$& �!"$.  — 	!-/8".   !",(",$(*%#9% �%/8*& — �+/"+,/.-, �%/8*& 
— 	(*=%5., �! *!5!-/ — �-!%</!-�(0!- /, �+*# — � %* / % �%*&#,!-+/ — 
�-(=*("%9.* /%) '!/ %"!,+) -8=*%/. �*.0%"($&*!( /!$%0( ",! >($(7*!=!-
-!>*+; "81%/!,, 1! "-!(**+; (2( ,  !,(" /%( ,-(9(*., *.;!=%" # ,  !' ",(*-
*! "% !-5.*%7.<%). �./ 1-.,%$!, %9(**! *. :"%; ,("/.;-"81%/.; :/ 1!-"(-+ 
! 82( ",$#3" 1!5-87/8 1%$!9."(-%.$!,. �$# %; 1(-(,!7/% % 1!$&783" # 
1$."6!-9+ % 1!$8,.5!*+; *.  ".*<%% �!)"+ "./>( ,+1!$*#(" # 1!5-87/. , 
9!- /%( /!*"()*(-+. 

	 /.0( ",( 1-%9(-. -.  9!"-%9 1!-#=!/ ,7.%9!!"*!4(*%) 9(>=8 :/ 1!--
"(-!9 1%$!9."(-%.$!, % ".9!>(**+9 1-(= ".,%"($(9.  
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�.9!>(**+) 1-(= ".,%"($& , $%<( �
� «������-�(,(-!-�.1.=» �� , 
5!-!=( �+/"+,/.-( % :/ 1!-"(- 7./$30.3" =!5!,!- *. !/.7.*%( 8 $85 ".9!-
>(**!5! 1-(= ".,%"($#. �!5!,!-!9 1-(=8 9."-%,.(" # !/.7.*%( /!* 8$&".<%-
!**+; 8 $85 % ".9!>(**!( !6!-9$(*%(. �$# 7.1!$*(*%# ".9!>(**!) =(/$.-.-
<%% *. 1%$!9."(-%.$+ % %; 1! $(=832(5! =(/$.-%-!,.*%# :/ 1!-"(-8 *(!';!-
=%9! 1-(= ".,%"&: 

− /!*"-./" (=!5!,!-) *. 1! ".,/8 "!,.-.; 
− 1. 1!-"  =($/%; 
− "-.* 1!-"*+( (1(-(,!7!0*+() =!/89(*"+ (���, >($(7*!=!-!>*83 *.-

/$.=*83, CMR 9(>=8*.-!=*!5! !'-.7<.); 
− %*,!)    8/.7.*%(9 8 $!,%) 1! ".,/%  !5$. *! �*/!"(-9 -2010; 
−  1(<%6%/.<%3 (  8/.7.*%(9 "!$2%*+, 4%-%*+, =$%*+, ����.,  !-"., 

1!-!=+, 1!=1% % % 1(0."% 5-87!!"1-.,%"($#). �*%6%<%-!,.**!) 6!-9+ *(", 
!6!-9$#(" # :/ 1!-"(-!9; 

− 6%"! .*%".-*+)  (-"%6%/.". 	+=.(" # �!  ($&;!7*.=7!-!9 *. /.>=83 
1.-"%3 1%$!9."(-%.$!,, ,+,!7%983 7. 5-.*%<8. �(-"%6%/." %9(("  -!/ =() "-
,%#: 1-% :/ 1!-"( ,  "-.*+ �� 14 =*(), 1-% :/ 1!-"( , =-85%(  "-.*+ — 15  8"!/; 

− 1$."(>*+( 1!-80(*%# *. !1$."8 ".9!>(**+; 1$."(>().  
 �. 1%$!9."(-%.$+ 8 ".*!,$(*. *8$(,.#  ".,/. ,+,!7*+; ".9!>(**+; 

1!4$%*, 1!:"!98 81$.0%,.(" # "!$&/!  '!- 7. ".9!>(**+( !1(-.<%%. �! �./!-
*8 «� ".9!>(**!9 -(58$%-!,.*%% , ��» ".9!>(**+)  '!- "-('8(" # 81$."%"& 
!=*!,-(9(**!   1!=.0() ".9!>(**!) =(/$.-.<%%, 6./"%0( /% — 7. =,.-"-% =*# 
=! =(/$.-%-!,.*%#, 0"!'+ %*6!-9.<%# !' !1$."( '+$. ,*( (*. , %*6!-9.<%-
!**83  % "(98 ".9!>*%.  

�(-(= 1(-,!) !"1-.,/!)  1(<%.$% "+ ".9!>(**!5! 1-(= ".,%"($# !'#7.-
"($&*! ! 9."-%,.3" !"1-.,$#(983 1.-"%3. � $% 1%$!9."(-%.$+ 8>( 1!5-8>(-
*+ *. >($(7*!=!-!>*+) "-.* 1!-", "! %; ! 9!"- 1-!%7,!=%" # *. 1$."6!-9( 
%$% , ,.5!*(, ( $% *( 1!5-8>(*+, "! *. !"5-87!0*!) 1$!2.=/(. �%$!9."(-%.$+ 
6!"!5-.6%-83" % "2."($&*! !'9(-#3". �!$%0( ",! % -.79(-+ 1.-"%% 1-!,(-
-#3" # ,+'!-!0*!, ,+'!-/. 6!-9%-8(" # -.,*!9(-*! %7 -.7*+; 9( " 1.-"%%. 
�$# %79(-(*%# ! *!,*+; 1.-.9("-!, 1%$!9."(-%.$!, 1-%9(*#3"  1(<%.$&*+( 
9("!=%/% (,  !!",(" ",%%   ����.9% *. 1%$!9."(-%.$+). � 9("!=.9% !1-(=(-
$(*%# !'?(9., ,( . % /.0( ",. 1%$!9."(-%.$!, 9!>*! !7*./!9%"& #, *.1-%9(-, 
, 18'$%/.<%% WWR �!  %% «�-."/%)  1-.,!0*%/ 1! $( !9."(-%.$.9: 1! !'%( 
=$# -.'!"*%/!, ".9!>(**!)  $8>'+», 2010 5. (window.edu.ru).  

�-!,(-/. 1!7,!$#(" 8 ".*!,%"&  !!",(" ",%( (%$% *( !!",(" ",%() 6./"%-
0( /%; -.79(-!, % ;.-./"(-% "%/ !"1-.,$#(9!) 1-!=8/<%% "(9 =.**+9, /!"!-
-+( ,*( (*+ :/ 1!-"(-!9 , "-.* 1!-"*+( % /!99(-0( /%( =!/89(*"+ — *.-
/$.=*83, %*,!)  ( 0("-6./"8-8),  1(<%6%/.<%3. �-% !'*.-8>(*%% *( !!",("-
 ",%# 7.#,$(**+; -.79(-!, % (%$%) =-85%; 1.-.9("-!, ".9!>(**+) 1-(= ".,%-
"($& -(/!9(*=8(" ,*( "% /!--(/"%-!,/% % 1-%,( "% "-.* 1!-"*+( % /!99(-0(-
 /%( =!/89(*"+ ,  !!",(" ",%%   8 $!,%#9% :/ 1!-"*!5! /!*"-./".. � $% :/ -
1!-"(- *( /!--(/"%-8(" =!/89(*"+ %$% *( =($.(" :"!5!   =!$>*!) "2."($&*!-
 "&3, "! ".9!>(**+) 1-(= ".,%"($& %9((" 1-.,! -. "!-5*8"& =!5!,!- *. !/.7.-
*%( 8 $85. �./%(  %"8.<%% #,$#3" # % /$30(*%(9. �'+0*! :/ 1!-"(-+ 7.%*"(-
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-( !,.*+ , '+ "-!9 % 1-.,$(*%% =!/89(*"!,, %*.0( .-(*=!,.**+( 1$."6!-9+ 
% 1!$8,.5!*+ '8=8" 1-! ".%,."&, . :"! 1!"(-# ,-(9(*% % =(*(5. �. % 1-.,$(*%# 
8;!=%" !" =,8;-"-(; 0. !, =! *( /!$&/%; =*(). �!$%0( ",! 7."-.0(**!5! ,-(-
9(*% 7.,% %" !" !'?(9. % 1-.,$(*%), /,.$%6%/.<%% % *.,+/!, -.'!"*%/!, 
:/ 1!-"(-.. �"/!--(/"%-!,.**+( =!/89(*"+ 1(-( +$.3" # ".9!>(**!98 
1-(= ".,%"($3 1! 6./ 8 %$% :$(/"-!**!) 1!0"(, 0"! 1!7,!$#(" '+ "-! ,+1!$-
*%"& ".9!>(**!( !6!-9$(*%( =$# /$%(*".. �.9!>(**.# =(/$.-.<%# 7.1!$*#("-
 # "!$&/! 1! $( 1-%,(=(*%# "-.* 1!-"*+; % /!99(-0( /%; =!/89(*"!, ,  !!"-
,(" ",%%   "-('!,.*%#9% ".9!>(**+; 1-.,%$.  

�. "!". % !'?(9 ,+'!-!0*!) 1-!,(-/% 1-% 1! $(=832%; :/ 1!-"*+; 1!-
 ".,/.; ,! 9*!5!9 7.,% #" !" =!'-! !,( "*! "% :/ 1!-"(-.. � $% =!/89(*"+ 
=$# ".9!>(**!5! !6!-9$(*%# 1(-(=.3" #  ,!(,-(9(**!, %; 6!-9. %  !=(->.-
*%(  !!",(" ",83" 8 $!,%#9 /!*"-./". % ".9!>(**+9 "-('!,.*%#9, !" 8" "-
,83" 1-!"!/!$+ ! *.-84(*%% ".9!>(**+; 1-.,%$, "! *(" *(!';!=%9! "% ! -
9."-%,."& /.>=83 !"1-.,$#(983 1.-"%3. 	 !'-."*!9  $80.( 1!"-('83" # 0. -
"+( 1-!,(-/%. 

�" 8" ",%( =!$>*!5! ,*%9.*%# % /!*"-!$# *.= !6!-9$(*%(9 =!/89(*"!, 
1! ,*(4*("!-5!,+9 1! ".,/.9 5-!7%" =(/$.-.*"8 .=9%*% "-."%,*+9% 4"-.-
6.9% 7. *.-84(*%( ".9!>(**!5! 1-.,. (5$. 16 �!
� ��). 	 0. "*! "%, ,  !!"-
,(" ",%%   1. 3  ". 16.1 �!
� ��,  !!'2(*%( ".9!>(**!98 !-5.*8 *(=! "!,(--
*+;  ,(=(*%) ! /!$%0( ",( 5-87!,+; 9( ", %; 9.-/%-!,/(, ! *.%9(*!,.*%%, ,(-
 ( % (%$%) !'?(9( "!,.-!, … 1-% 8'+"%%   "(--%"!-%% �� … ,$(0(" *.$!>(*%( 
.=9%*% "-."%,*!5! 4"-.6. *. =!$>*! "*+; $%< !" 5 "+ . =! 10 "+ . -8'.; *. 
3-%=%0( /%; $%< — !" 50 "+ . =! 100 "+ . -8'. �.9!>(**+9 /!=(/ !9 �.9!-
>(**!5!  !37. %,  !!",(" ",(**!, =!5!,!-!9 *. !/.7.*%( 8 $85 ".9!>(**!5! 
1-(= ".,%"($# 1-(=8 9!"-(*.  !$%=.-*.# !",(" ",(**! "& 7. *.-84(*%(9 ".-
9!>(**!5! 7./!*!=."($& ",., % ,+#,$(*%( :"%; *.-84(*%) *(5."%,*!  /.7+,.-
(" # *. -(18".<%% % 6%*.* !,!9  ! "!#*%% !'(%;  "!-!* =!5!,!-..  

�
� «������-�(,(-!-�.1.=» % /-81*+( :/ 1!-"(-+ -(5%!*., =(/$.-%-
-832%( "!,.-+, 1-%9(*#3" "(;*!$!5%% :$(/"-!**!5! =(/$.-%-!,.*%#. 	 
4 /,.-".$( 2010 5. =!$# :$(/"-!**+; ��� !" !'2(5! /!$%0( ",. =(/$.-.<%), 
!6!-9$(**+; , �+/"+,/.- /!) ".9!>*(,  ! ".,%$. '!$(( 50 %. �(9.$! :/ -
1!-"(-!, 1!=.3" ".9!>(**+( =(/$.-.<%% *. '89.5(, "./ /./  0%".3" *(<($( !-
!'-.7*+9 1-%!'-("(*%(  1(<%.$&*!5! 1-!5-.99*!5! !'( 1(0(*%# % !'80(*%( 
-.'!"(   *%9. �!5$. *! =.**+9  .)". !=*!5! %7 %*6!-9.<%!**+; !1(-."!-!, 
(ved-union.ru),  "!%9! "& :$(/"-!**!5! =(/$.-%-!,.*%#  ! ".,$#(": 

− *(!';!=%9!( 1-!5-.99*!( !'( 1(0(*%( ( "!%9! "& !=*!) $%<(*7%% 
	��-�(/$.-.*" (-. 4%-(**!) ,(- %%) % �-%1"!�-! CSP) 9 300 -8'.; 

− =!1!$*%"($&*!( 1-!5-.99*!( !'( 1(0(*%( ( "!%9! "& !=*!) $%<(*7%% 
	��-�!*"-!$& % �!*,(-"(- ���) 9 700 -8'.; 

− !'#7."($&*+( -.7!,+( 8 $85% 1! 1!=/$30(*%3 (1!=/$30(*%( .'!*(*". / 
%*6!-9.<%!**!)  % "(9( !1(-."!-. % ��� *. USB-*! %"($() 3 200 -8'.; 

− -.7!,+( 8 $85% 1! *. "-!)/( -.'!0%; 9( ", !'80(*%3  !"-8=*%/!, *. 
9( "( 7./.70%/. ('(7 /!9.*=%-!,!0*+; -. ;!=!,) 12 900 -8'.; 
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− (>(9( #0*+( 1$."(>%. �.,% #" !" /!$%0( ",. 1(-(=.0 ! *!,*!5! 1./(". 
 ,(=(*%). �"!%9! "& 1(-(=.0% !=*!5! 1./(".  ,(=(*%) !" 50 =! 100 -8'. 

�-% *.$%0%% "-('8(9!5! !'!-8=!,.*%#, !1(-.<%!**!)  % "(9+ % .*"%,%-
-8 *!) 1-!5-.99+ -.7!,+( -. ;!=+ 1-% 1(-,!*.0.$&*!) 8 ".*!,/( :$(/"-!*-
*!5! =(/$.-%-!,.*%#  ! ".,#" !" 12 500 -8'. =! 35 100 -8'. �$!>*! "% !'80(-
*%# % 1-%,+/.*%# / *!,!98 1-!5-.99*!98 !'( 1(0(*%3   "-8=!9 1!==.3" # 
*.=(>*!) !<(*/(.  

 

-�����. �/ 1!-" �( 18'$%/% �!9% *. 95 % (±3 %) 1-(= ".,$(* 1-!=8/-
<%() ���, %7=($%#9% %7 =-(,( %*+, '89.5!) % /.-"!*!9. �($!,.# =-(,( %*. *. 
85-90 % 1!"-('$#(" # , -( 18'$%/( , /.0( ",(  +-&# =$# 1-!%7,!= ",. '89.5%, 
/.-"!*. % 1%$!9."(-%.$!,, 10—15 % ,+,!7%" # , =-85%( -(5%!*+ �!  %%. �!-
 ".,/% $( !9."(-%.$!, *. :/ 1!-" *(7*.0%"($&*+ % *! #" :1%7!=%0( /%) ;.-
-./"(-. �!,.-*83 5-8118 «=-(,( %*. % %7=($%# %7 *((» , ! *!,*!9  ! ".,$#3" 
1%$!9."(-%.$+ % 6.*(-.. �./.#  "-8/"8-. :/ 1!-". 1-!=8/<%% %7 =-(,( %*+ 
 !;-.*#(" # 1! $(=*%( 10 $(" (  2001 5.) % *. *(( *( 1!,$%#$! 8 ".*!,$(*%( *8-
$(,!)  ".,/% ,+,!7*!) ".9!>(**!) 1!4$%*+ *. 1%$!9."(-%.$+ % 6.*(-8.  

	 7!*( =(#"($&*! "% �+/"+,/.- /!5! ".9!>(**!5! 1! ". ! *!,*!) !'?(9 
:/ 1!-"(-. 1%$!9."(-%.$!, 1-%;!=%" # *. *( /!$&/! /-81*+; !-5.*%7.<%) 
(�+/"+,/.- /%) ���, �(,�( �%$), /!"!-+(  .9% ,+ "81.3" =(/$.-.*".9% % 
% 1!$&783" :$(/"-!**83 6!-98 =(/$.-%-!,.*%#. � "& % *('!$&4%( 6%-9+-
$( !7.5!"!,%"($% % %*=%,%=8.$&*+( 1-(=1-%*%9."($%   1! ".,/.9% 1! "-%-
1#"& ,.5!*!, 1%$!9."(-%.$!, , 9( #<. 	 '!$&4%* ",(  $80.(, !*% 1-(= ".,$#-
3" ".9!>(**+( =(/$.-.<%% *. '89.5%. �.'!"*%/% ".9!>*% -.7?# *#3" 1-(-
%982( ",. :$(/"-!**!) 6!-9+ =(/$.-%-!,.*%#, ,9( "(   "(9, , (9 80. "*%/.9 
=(/$.-%-!,.*%# !0(,%=*!, 0"!   "./%9% !'?(9.9% 1! ".,!/ :$(/"-!**.# 6!-9. 
=(/$.-%-!,.*%# :/!*!9%0( /% *(<($( !!'-.7*..  

�. �+/"+,/.- /!9 ".9!>(**!9 1! "8 0(-(7 ".9!>(**!5! 1-(= ".,%"($# 
=(/$.-%-8(" # *( '!$(( 15 % , (; :/ 1!-"*+; =(/$.-.<%). �! !<(*/.9  1(<%.-
$% "!,, *( 9(*(( 15—25 % =(/$.-.<%) !" %; !'2(5! /!$%0( ",.  ! ".,$#(" # 
«0(-*+9%» '-!/(-.9%. �-(=% :/ 1!-"(-!, 1%$!9."(-%.$!, 1-./"%0( /% *(" 
/!9%  %!*(-!, % "!-5!,+; 6%-9, 7. 1! $(=*%( 5!=+ !*% ,+"( *(*+   -+*/.. 
�/ 1!-" 1-!=8/<%% "!$&/! !-5.*%7.<%#9% $( *!5! /!91$(/ . !<(*%,.(9 1!$!-
>%"($&*! — *( 8=$%*#(" # <(1!0/. =! ".,/% =! 1!"-('%"($# % '!$&4.# 0. "& 
=!'.,$(**!)  "!%9! "% ! ".(" # 8 1-!%7,!=%"($#.  

 
�	��	����
	����	� ��	��� 

1. $
����
, #. �. �.9#"8# 1-% #>*83 =!$>*! "& … (�0(-/% 1! % "!-%% ".9!>(**!) 
 $8>'+ , �!9% /-.( , �V — 1(-,!) 1!$!,%*( �VIII ,(/.) [�(/ "] / �. 	. �.,$%*.. — �+/-
"+,/.-, 2004. — 128  . 

2. �.)" �(,(-!-�.1.=*!5! ".9!>(**!5! 81-.,$(*%# [�$(/"-!**+) -( 8- ]. — �(>%9 
=! "81.: sztu.customs.ru. — �.5$.   :/-.*.. 
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= � 339.564 

 

$������ ������ �
�*����� ������� ������+( ���
,�� 	� 	����+ ��������-

����+( �
����. $��	�
����
 �������
 
�
��'
 ������+( ���
,�� ��
��'
,��, � ��� 

��	�� �,���� 	�	������ � �
��	��
 �+�������� ���'
����	�� �� ������+� ����
��
�; 


�
��'
 ���
���� ������+( ���
,��; 
�
��'
 �
��
��+( '
�
� �� ������; 
�
��'
 

)!!�������	�� ������+( 	����� ��� �����+( ���
,��.  

 
/. -. $�������,  

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8")  

 
0����1�2���� 
�
��� �1������3 ����
�� 18 

 
�!0"% , ( %91!-"*+( "!,.-+, 1!1.=.32%( , �( 18'$%/8 �!9%, -. ".9!-

>%,.3" # , =-85%; -(5%!*.;  "-.*+. �. =!$3 -( 18'$%/% 1-%;!=%" # 9(*(( 
!=*!5! 1-!<(*". (0,1—0,2 %) ".9!>(**!5! !6!-9$(*%# "!,.-!,, ,,!7%9+; , 
�!  %) /83 �(=(-.<%3. 	 "!,.-*!)  "-8/"8-( %91!-". 1(-,!( 9( "! 7.*%9.(" 
1-!=8/<%# 9.4%*! "-!%"($&*!5! /!91$(/ ., (( 8=($&*+) ,(  , 2010 5.  ! ".-
,%$ 55,6 %, . 7. 8 9( #<(, 2011 5. — 46,2 % [2]. �*. 1-(= ".,$(*. 9.4%*.9% % 
!'!-8=!,.*%(9 =$# <($$3$!7*!-'89.>*!) 1-!9+4$(**! "%, *(6"(=!'+0%, $(-
 !7.5!"!,/%, =(-(,!!'-.'!"/% % 7.1. *+9% 0. "#9% / *%9. �.1-%9(-, , 2009—
2010 55. �!*=% ���� , -.9/.; -(.$%7.<%% 1-!(/". «����» '+$! ,,(7(*! !'!-
-8=!,.*%# *. 60 9$* (,-!, *. 0(",(-"+) /,.-".$ 2011 5. �+/"+,/.- �%  &3 
�-81 7.1$.*%-!,.* %91!-" '89.5!=($."($&*!) 9.4%*+ % 7.1. *+; 0. "() / 
*() *.  8998 60 9$* (,-!. 	"!-!( 9( "! 1-%*.=$(>%" 1-!=8/<%% ;%9%0( /!) 
1-!9+4$(**! "%: 6$()/% =$# 1-!%7,!= ",. *("/.*!5! 1!$!"*.; /-.;9.$ % 
/$(%, % 1!$&78(9+( =$# 1-!%7,!= ",. '89.5%; 1(0."*.# 1$("/. =$# %75!"!,$(-
*%# $%*!$(89. % =-. �!$# :"!) "!,.-*!) 5-811+ , %91!-"( -( 18'$%/%  ! ".-
,%$. 38,3 % , 2010 5. % 28 % 7. #*,.-& — %3$& 2011 5. 

�!,.-+ =! ".,$#3" # , -( 18'$%/8 >($(7*!=!-!>*+9 % .,"!9!'%$&*+9 
"-.* 1!-"!9. �! >($(7*!) =!-!5( 1(-(,!7#" /-81*!5.'.-%"*!( !'!-8=!,.*%(, 
"-('832(5! 9!*".>., % 9."(-%.$+ =$# 1-!%7,!= ",(**+; *8>= �!*=% ����, 
�+/"+,/.- �%  &3 �-81; !'!-8=!,.*%( % 1! "81.32%(   *%9 7.1. *+( 0. "% 
=$# =!'+,.32%; % *(6"(1(-(-.'."+,.32%; 1-(=1-%#"%) �;"%* /!5! -.)!*. 
(�
� �%"-.*, ��� «�����-�;".*(6"(1(-(-.'!"/.», �
� «�!9%"%".*»), 
� %* /!5! -.)!*. (��� «�8/!)$-�!9%», ��� «��-�(,(-*.# *(6"&»), 85$(=!-
'+,.32%; !-5.*%7.<%) 	!-/8"%* /!5! -.)!*.. �.9!>(**+9 1(-(,!70%/!9 
,+ "81.(",  !!",(" ",(**!, �
� «�!  %) /%( >($(7*+( =!-!5%». �($(7*!=!-
-!>*+) "-.* 1!-" % 1!$&78(" # *( "!$&/! %7-7. '!$(( *%7/%; ".-%6!,, *! % , 
 %$8 !" 8" ",%# «*. "!#2%;» .,"!9!'%$&*+; =!-!5 ,  (,(-*+; -.)!*.; -( -
18'$%/% — � %* /!9, �(0!- /!9, 	!-/8"%* /!9. �!*(0*!, ( "& 5-8*"!,+( =!-
-!5%, , 7%9*(( ,-(9# — 7%9*%/%, *! % 1!$&7!,.*%( "./%; "-.* 1!-"*+; 18"() 
-% /!,.**! =$# 5-8>(*!5! "-.* 1!-"., ! !'(**! *. -(0*+; 1(-(1-.,.;. 

                                           
18© �!-!7!,. �. 	., 2012 
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�!  -.,*(*%3   1-!=.>.9% *. :/ 1!-", %91!-"*+( /!*"-./"+, 7./$30.(-
9+( , -( 18'$%/(, !"$%0.3" # '!$&4%9 -.7*!!'-.7%(9 '.7% *+; 8 $!,%) 1!-
 ".,/%. �.2( , (5! % 1!$&783" # EXW, FCA, CPT, CIP, 8 $!,%# 1! ".,/% 
5-811+ D «�-%'+"%(» % 1!$&783" # /-.)*( -(=/!.  

� *!,*+9%  "-.*.9%, %91!-"%-832%9% 9.4%*! "-!%"($&*83 1-!=8/-
<%3 , -( 18'$%/8, #,$#3" # �(-9.*%#, �,(<%# % �%*$#*=%#,  !!",(" ",(**!, 
(,-! #,$#(" # ,.$3"!) -. 0("!, 1! %91!-"*+9 /!*"-./".9. �$# 1(-(0% $(*%# 
1$."(>. , %*! "-.**!) ,.$3"( *(!';!=%9! *.$%0%( ,.$3"*!5!  0(".. �* !"-
/-+,.(" # 1! "!) >(  ;(9(, 0"! % -. 0("*+)  0(". �.  .)"( %$% ,  .9!9 '.*/( 
9!>*! !7*./!9%"& #   "-('!,.*%#9% / 1!=",(->=(*%3 1!=$%**! "% 1-(= ".,-
$#(9+; =!/89(*"!, (1-(=! ".,%"& /!1%% *(!';!=%9+; =!/89(*"!,, 7.,(-(**+( 
*!".-%8 !9, $%'! 1-%*( "% 1!=$%**%/% % %; /!1%% 7.,(-#3" # -.'!"*%/!9 
'.*/.). �! $( 1-!,(-/%  ,(=(*%)   /$%(*"!9 7./$30.(" # =!5!,!- '.*/!, /!5! 
 0(". , %*! "-.**!) ,.$3"(.  

�.$(( %91!-"(- 1-(= ".,$#(" /!*"-./" /81$%-1-!=.>% (  1(-(,!=!9 *. 
-8  /%) #7+/) % 1. 1!-"  =($/% (=.$(( — ��). �. !=%* ,*(4*("!-5!,+) /!*-
"-./"  ! ".,$#(" # !=%* ��. �.*/% 1-(=$.5.3" 8 $85% 1! !6!-9$(*%3 , (; 
"-('8(9+; =!/89(*"!, 7.  0(" /$%(*".. �.1-%9(-, 1!  -(=*(98 8-!,*3 ".-%-
6!, �� !'!)=(" # , 30 =!$$. ��
, . ,  $80.(  -!0*!5! !6!-9$(*%# — , 
50 =!$$. ��
. �!$&4%* ",! /$%(*"!, :/!*!9#"  ,!%  -(= ",., 1-(=1!0%".3" 
1!$80%"& /!* 8$&".<%3 %  .9! "!#"($&*!  ! ".,%"& =!/89(*"+.  

�� !6!-9$#(" # 1! 8 ".*!,$(**!) 6!-9( (/!= 1! ���� B 0406005) *. 
 -!/ =() ",%# /!*"-./". 1$3  180 /.$(*=.-*+; =*(). � 1 #*,.-# 2011 5.  82(-
 ",(**! 8,($%0%$. & !'2.#  899. ,*(4*("!-5!,!5! /!*"-./"., 1! /!"!-!98 
!6!-9$(*%( �� !'#7."($&*!. �*.  ! ".,$#(" , :/,%,.$(*"( '!$(( 50 "+ . =!$$. 
��
 1! !6%<%.$&*!98 /8- 8 �(*"-!'.*/. �� *. =."8 7./$30(*%# /!*"-./".. 
�*!5=. 1!/81."($& % 1-!=.,(<  "-(9#" #  *%7%"& 8-!,(*& ,.$3"*!5! /!*"-!$# 
% %7'(>."&  ! ".,$(*%# ��. �$# :"!5! %91!-"*83 1! ".,/8 "!,.-. % ,7.%9!-
 ,#7.**+(   *() -.'!"+ % 8 $85% «-.7'%,.3"» *. *( /!$&/! /!*"-./"!,. �.-
1-%9(-, 1-% 1! ".,/( 5%=-!9.*%18$#"!-!, %7 �,(<%%   !=*%9 1! ".,2%/!9 
'+$! 7./$30(*! "-% =!5!,!-.: *. !'!-8=!,.*%(, *. -.'!"+ 1! 9!*".>8 % *. !1-
$."8 !-5.*%7.<%% % =! ".,/% =! �.*/"-�("(-'8-5.. �.>=+) %7 =!5!,!-!, , !"-
=($&*! "% *( 1-(,+4.$ 1-(=($&*83 ,($%0%*8, . ,9( "( !<(*%,.$% & ,  8998 
'!$(( 50 "+ . =!$$. ��
. 

�$# 1-%!'-("(*%# %*! "-.**!) ,.$3"+ %91!-"(- !6!-9$#(" 1!-80(*%( *. 
1!/81/8 %*! "-.**!) ,.$3"+ ((5! 6!-98 /.>=+) '.*/ -.7-.'."+,.("  .9!-
 "!#"($&*!) % 1$."(>*!( 1!-80(*%( *. 1(-(0% $(*%( *(!';!=%9!)  899+   
-. 0("*!5!  0(".. �$%(*" %9((" ,!79!>*! "& ,+'-."& 8 $!,%# /!*,(-".<%% 
%*! "-.**!) ,.$3"+: 1! '%->(,!98 ('.*/!, /!98) /8- 8 $%'! 1! /8- 8 �.*/. 
�!  %%   ,7%9.*%(9 /!9%  %!**!5! ,!7*.5-.>=(*%#. �(-,+) ,.-%.*" 1-(=1!0-
"%"($(* ,  $80.(, /!5=. 8'+"!/ !" 1!/81/% ,.$3"+ 1! '.*/!, /!98 /8- 8 (/!-
"!-+) , (5=. 1-(,+4.(" /8-  �� ��) !/.7+,.(" # *%>( -. ;!=!, *. !1$."8 
/!9%  %!**!5! ,!7*.5-.>=(*%#. �-% *.$%0%% =(*(>*+;  -(= ", % ,-(9(*% %9-
1!-"(-  "-(9%" # « +5-."& *. /8- (» % ,+'-."& =(*& 1!/81/% ,.$3"+, /!5=. 
-.7*%<. 9(>=8 '.*/!, /%9 /8- !9 % /8- !9 �.*/. �!  %% '8=(" 9%*%9.$&*!).  
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�.*/ 1-%!'-(".(" %*! "-.**83 ,.$3"8 % 7.0% $#(" (( *. "(/82%) ,.$3"-
*+)  0(" /$%(*".. �$# 1(-(0% $(*%# =(*(>*+;  -(= ", , 1!$&78 1! ".,2%/. 
%91!-"(- 1-(= ".,$#(" , !' $8>%,.32%) '.*/: 

1) 7.#,$(*%( *. 1(-(,!= , %*! "-.**!) ,.$3"(; 
2)  1-.,/8 ! ,.$3"*!) !1(-.<%% (/!= 6!-9+ 1! ���� B 0406009). 
�.#,$(*%( *. 1(-(,!= , %*! "-.**!) ,.$3"( 7.1!$*#(" # *. $."%* /!9 

#7+/( %  !=(->%" 9*!5! 1!$(), , "!9 0% $(  1! !' ,7%9.*%# 1$."+ 7. 1(-(,!= 
=(*(5 !" 1$."($&2%/. ( !  0(". 1$."($&2%/., 7.  0(" 1!$80."($# %7  899+ 1(-
-(,!=.). �!/89(*"  $!>(* , 7.1!$*(*%% % , 1!9!2& /$%(*".9 *.  .)"( % , !6%-
 ( '.*/. 1-(=$.5.(" # !7*./!9%"& #   -(/!9(*=.<%#9% (1.9#"/!)) 1! 7.1!$*(-
*%3 6!-9+ �.#,$(*%# *. 1(-(,!= , %*! "-.**!) ,.$3"(. �.*/% 1-(=?#,$#3" 
1!,+4(**+( "-('!,.*%# / "!0*! "% % 1! $(=!,."($&*! "% 7.1!$*(*%# , (; -(-
/,%7%"!, % !'-.2.3" ,*%9.*%( *. 1! $(= ",%# 1-(= ".,$(*%# *(,(-*+; %$% 
*(1!$*+; =.**+;. �.1-%9(-, '.*/ *( *( (" !",(" ",(**! "% 7.  -!/% 1-!;!>-
=(*%# 1$."(>. (	��); =-85%9% '.*/.9% 9!>(" ,7%9."& # 1$.". 7. 8"!0*(*%( 
-(/,%7%"!, !" 35 =! 100 =!$$.-!, ��
 (�'(-'.*/).  

�$."(>% 1! ,*(4*("!-5!,+9 /!*"-./".9 ,+1!$*#3" # *( '+ "-!, "./ /./ 
=(*(>*+(  -(= ",. 1-!;!=#" 0(-(7 '.*/%-1! -(=*%/%, 1-(>=( 0(9 1! "81%"& 
*(1! -(= ",(**! , '.*/ 1!$80."($#. �". !=*. %7 1-%0%*, 1! /!"!-!) ,! 9*!5%; 
%91!-"*+; /!*"-./".; 1-(=8 9."-%,.(" # 1!$*.# %$% 0. "%0*.# 1-(=!1$."..  

	 "(0(*%( 15 /.$(*=.-*+; =*() 1! $( -. ".9!>%,.*%# %91!-"(- =!$>(* 
1-(=! ".,%"& , '.*/ �1-.,/8 ! 1!=",(->=.32%; =!/89(*".; % /!1%3 ".9!-
>(**!) =(/$.-.<%%, 1!=",(->=.32() 6./" % =."8 ,+18 /. "!,.-!, =$# ,*8"-
-(**(5! 1!"-('$(*%#. �". *!-9. -. 1-! "-.*#(" # "!$&/! *. /!*"-./"+, 1! /!-
"!-+9 !6!-9$#$ # 1. 1!-"  =($/%. 

�! $(=*%) :".1 ,7.%9!!"*!4(*%) '.*/. % %91!-"(-. — 7./-+"%( �� 1! $( 
% 1!$*(*%# /!*"-./". (1!$80(*%# "!,.-. %  !,(-4(*%# 1$."(>.). �* 7./-+,.(" # 
1! 7.#,$(*%3 /$%(*". $%'!  .9%9 '.*/!9 0(-(7 180 =*() /.$(*=.-*+;  ! =*# 
!/!*0.*%# /!*"-./".. �.*/ 1-!,(-#("  .$&=! -. 0("!, 1! /.>=!98 �� *. =."8 
!/!*0.*%#  -!/. =() ",%# /!*"-./".. �.$&=! =!$>*! '+"& -.,*+9 *8$3.  

�!  $!,.9  1(<%.$% "!, !"=($. ,.$3"*!5! /!*"-!$#, -.'!".   ,.$3"*+9% 
!1(-.<%#9%  !1-#>(*.   '!$&4!) !",(" ",(**! "&3. �-('8(" # 1!,+4(**!( 
,*%9.*%( 1-% 1-!,(-/( 1$."(>*+; =!/89(*"!, % =!/89(*"!, ,.$3"*!5! /!*-
"-!$#,  -!/!, %; 1-(= ".,$(*%#, 1-!,(=(*%% 1$."(>*+; !1(-.<%). �'! , (; 
,+,#$(**+; *.-84(*%#; *(!';!=%9!  ,!(,-(9(**!  !!'2."& , "(--%"!-%.$&-
*!( 80-(>=(*%( �.*/. �!  %%, %*.0( !",(" ",(**! "& 7. *.-84(*%( ,.$3"*!5! 
7./!*!=."($& ",. $#>(" *. '.*/. �!$((  $!>*+9%  0%".3" # :/ 1!-"*+( !1(-
-.<%%, "./ /./ *(!';!=%9! 1-!/!*"-!$%-!,."& -(1."-%.<%3 (1!$80(*%( !1$.-
"+) ,.$3"*!) ,+-80/%. 

�$# 1-%*#"%# -(4(*%# ! 7./$30(*%% %91!-"*!5! /!*"-./". *(!';!=%9 
.*.$%7 1-(= "!#2()  =($/% *. 1-(=9(" (( <($( !!'-.7*! "% % :66(/"%,*! "%. 
�$# :"!5!  -.,*%,.3" # /!*"-./"*+( <(*+, 1-(=$.5.(9+( -.7*+9% 1! ".,2%-
/.9% % 1! -(=*%/.9%, % 7."-."+,  ,#7.**+(   1-%!'-("(*%(9, 1! /.>=!98 %7 
-.  9."-%,.(9+; ,.-%.*"!,. �-% !<(*/( 6./"%0( /%; -(78$&"."!, % 1!$*(*%# 
%91!-"*+; /!*"-./"!, *(!';!=%9! -. 1!$.5."& =.**+9% !  ,!(,-(9(**! "% 
1! ".,!/ % 1$."(>() % ,$%#*%% 6./"!-!, *. %79(*(*%(  "!%9! "% %91!-"*+; 
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"!,.-!,. �.**+( '8;5.$"(- /!5! 80(". ,+ "81.3" ! *!,*+9 % "!0*%/!9 %*-
6!-9.<%% =$# .*.$%7. -(78$&"."!, %91!-"*+; !1(-.<%).  

�-%,(=(9 ! *!,*+( *.1-.,$(*%# .*.$%7. %91!-"*+; !1(-.<%) [1, 3, 4]. 
1. 8#���� ������	 	 �������� ��������	 ����������� �� 	�����-

��� ���������� 

�$# !<(*/%  ! "!#*%# % /.0( ",. ,+1!$*(*%# !'#7."($& ", 1! %91!-"*+9 
/!*"-./".9 9!58" % 1!$&7!,."& # -.7*+( 1!/.7."($%, /!"!-+( 9+ 8 $!,*! -.7-
'%$% *. 0("+-( 5-811+. 

1. �!/.7."($%  ! "!#*%# % =%*.9%/% /-(=%"!- /!) 7.=!$>(**! "% — .'-
 !$3"*!( %79(*(*%(, "(91 -! ". % 1-%-! ".. 

2. �!/.7."($%, ;.-./"(-%7832%( 1!5.4(*%( /-(=%"!- /!) 7.=!$>(**! "%. 
2.1. .�)!!�,���� ���
"���� ������	��� '
��������	�� (1). 

 

�(-(0% $(*! 1! ".,2%/.9 7. 1(-%!= 
�!:66%<%(*" 1!5.4(-
*%# �� 1! %91!-"*+9 
/!*"-./".9 

= 
�"!%9! "& "!,.-!, (-.'!", 8 $85)  

1! 7./$30(**+9 %91!-"*+9  
/!*"-./".9 7. 1(-%!= 

(1) 

 

2.2. $�	�����
� ������	�
� '
��������	��. 
�$# .*.$%7. 1-! -!0(**!) /-(=%"!- /!) 7.=!$>(**! "%  ! ".,$#(" # .*.-

$%"%0( /.# ".'$%<.  ".-(*%# /-(=%"!- /!) 7.=!$>(**! "%   -.7'%,/!) 1! 1!-
 ".,2%/.9, %*,!) .9 %  -!/.9 !'-.7!,.*%#. �804%9 ,.-%.*"!9 #,$#(" # 6!--
9%-!,.*%( 1!=!'*!) ".'$%<+ , '8;5.$"(- /!) 1-!5-.99(. �"! 1!7,!$#(" , /!-
-!"/%(  -!/% ,+#,%"& 1-! -!0(**83 7.=!$>(**! "& % 1-%*#"& 9(-+, <($( !!'-
-.7*+( , /!*/-("*!)  %"8.<%%: 7.1$."%"&,  ! ".,%"& =!1!$*%"($&*!(  !5$.4(-
*%( *. !" -!0/8 1$."(>., 7./$30%"& =!5!,!- *. 7.9(*8 7.=!$>(**! "% ,(/ (-
$(9 % =-. 

2.3. ���� ��	������� '
��������	�� � ��1�� 	���� ������	��� '
-

��������	�� �� ������+� ����
��
� (2): 
 

�-! -!0(**.# ��  
1! %91!-"*+9 /!*"-./".9 7. 1(-%!= 

�!$# 1-! -!0(**!) 
�� , !'2()  899( �� 
1! %91!-"*+9 /!*-
"./".9 

= 
�"!%9! "& "!,.-!, (-.'!", 8 $85)  

1! %91!-"*+9 /!*"-./".9 7. 1(-%!= 

(2) 

 

2.4. $��7������+� � ������������+� �����'�� (���
�
,��) '
 �
�-

"���� �	����� ������+( ����
����. 
�.-84(*%(  -!/!, !1$."+ !'#7."($& ", 9!>(" 1-%,( "% / 4"-.6*+9 

 .*/<%#9  !  "!-!*+ 1! ".,2%/. %  8=('*+9 -. ;!=.9, 0"! !"-%<."($&*! 1!-
,$%#(" *. 6%*.* !,+) -(78$&".". �(78$&"."!9  *%>(*%# =!,(-%#  !  "!-!*+ 
/!*"-.5(*"!, 9!>("  "."& *.-84(*%(  -!/!, 1! ".,!/, 1! ".,/. "!$&/! *. 8 -
$!,%# 1!$*!) 1-(=!1$."+ %$% ,/$30(*%( , =!5!,!- 8 $!,%# 1!-80%"($& ",. 
"-("&()  "!-!*+ (*.1-%9(-, '.*/.).  

2.5. .�)!!�,���� ������������� �����'�� (3): 
 

�899. 1-(=?#,$(**+; 1-("(*7%) (-(/$.9.<%)) �!:66%<%(*" 8=!,$(-
",!-(*%# 1-("(*7%) 

= 
�899. 8=!,$(",!-(**+; 1-("(*7%) (-(/$.9.<%)) 

(3) 
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3. .�)!!�,���� �+�������� ������+( ����
���� (�,+1): 
 

     
(4) 

 

5=( �6 —  "!%9! "& "!,.-!, (-.'!", 8 $85), 6./"%0( /% 1!$80(**+; 1! %9-
1!-"*+9 /!*"-./".9 7. 1(-%!=; �' —  "!%9! "& "!,.-!, (-.'!", 8 $85) 1! %9-
1!-"*+9 /!*"-./".9 7. 1(-%!=; �i6 — 6./"%0( /%  $!>%,4%( # <(*+ 1-% % -
1!$*(*%% %91!-"*!5! /!*"-./".; �i' — '.7!,+( <(*+ 1-% 7./$30(*%% %91!-"-
*!5! /!*"-./".; Q6 — 6./"%0( /%) 6%7%0( /%) !'?(9 %91!-". 7. 1(-%!=; Q' — 
6%7%0( /%) !'?(9 %91!-". 1! 7./$30(**+9 /!*"-./".9. 

�!:66%<%(*" ,+1!$*(*%# %91!-"*+; /!*"-./"!, =!$>(*  "-(9%"& # / 
(=%*%<(. �* 9!>(" -.  0%"+,."& # 1! , (98 %91!-"8, 1!  "-.*.9-%91!-"(-.9, 
"!,.-*+9 5-811.9 % !"=($&*+9 /!*"-./".9. 

4. $��
'
���� ���
���
���	�� ������	��� '
��������	��. 
4.1. .�)!!�,���� ���
���
���	�� (�!' ��): 
 

     (5) 
 

5=( 	 — ,+-80/. !" 1-!=.> 7. 1(-%!=; ��*, ��/ — /-(=%"!- /.# 7.=!$>(**! "& 
 !!",(" ",(**! *. *.0.$! % /!*(< !"0("*!5! 1(-%!=.. 

4.2. $������������	�� ������ �����
 ������	��� '
��������	�� � 

���( (6): 

  
(6)

 
 

�-!=!$>%"($&*! "& !=*!5! !'!-!". /-(=%"!- /!) 7.=!$>(**! "% 1!/.7+-
,.("  -(=*%)  -!/ !1$."+ !'#7."($& ",. �$# '!$(( 1!$*!) !<(*/% :"!" 1!/.7.-
"($& *8>*!  !1! ".,%"&   1-!=!$>%"($&*! "&3 !=*!5! !'!-!". =('%"!- /!) 
7.=!$>(**! "%. �!-!4%9  !!"*!4(*%(9  0%".(" # �!'!-!". �� I �!'!-!". ��. 

2. ����	� �	���	�	 	�������� �����#	�.  


*.$%7 =%*.9%/% %91!-"*+; !1(-.<%) ,/$30.(": 
1. �!1! ".,$(*%( %91!-". "!,.-!, (-.'!", 8 $85) 7. *( /!$&/! $(". �-% 

:"!9 -.  0%"+,.3" # "./%( 1!/.7."($% =%*.9%/%, /./ .' !$3"*!( %79(*(*%( 
%91!-"., "(91 -! "., "(91 1-%-! "., "!,.-*.#  "-8/"8-. %91!-".. 
*.$%7 <($(-
 !!'-.7*! 1-!,!=%"& 7. *( /!$&/! $(".  

2. �./"!-*+) .*.$%7 %79(*(*%# %91!-".. 	+#,$#(" # 7.,% %9! "& !" "-(; 
6./"!-!,: 6%7%0( /!5! !'?(9. %91!-"., <(* *. %91!-"*+( "!,.-+ % !6%<%.$&-
*!5! /8- . �� �� / %*! "-.**!) ,.$3"(. �-% :"!9 !'?(9 %91!-". ,+-.>.(" # 
,  !1! ".,%9+; <(*.;, 7. ! *!,8 1-%*%9.3" # <(*+ '.7% *!5! 1(-%!=.. 	7.%-
9! ,#7& 6./"!-!, ,+-.>.(" # 6!-98$!) 

 

,    (7) 
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5=( n — *!9(*/$."8-. (0% $!) %91!-"%-8(9+; "!,.-!,; Qi — 6%7%0( /%) !'?-
(9 %91!-".; �i — /!*"-./"*.# <(*.; Ki — /8-  %*! "-.**!) ,.$3"+ / -8'$3.  
	$%#*%( 6./"!-!, 9!>*! -.  0%"."& 9("!=!9 <(1*+; 1!= ".*!,!/ %$% 18"(9 
-. 0(". %*=(/ . 6%7%0( /!5! !'?(9. :/ 1!-"., %*=(/ . <(* % %*=(/ . /8- . 
%*! "-.**!) ,.$3"+ / -8'$3.  

3. ����	� ��������� ������ �� 	������.  

�!= *./$.=*+9% 1!*%9.3" # 7."-."+,  ,#7.**+(   =! ".,/!) %91!-"*+; 
"!,.-!, =! 1!/81."($#, ". (. :"!  !,!/81*! "& 7."-."  ,(-; /!*"-./"*!)  "!%9!-
 "% "!,.-!,. �*% 6!-9%-83" 1(-,!*.0.$&*83  "!%9! "& %91!-"*+; 9."(-%-
.$&*+; <(**! "(). � *./$.=*+9 7."-.".9 !"*! #":  "!%9! "& 1(-(,!7/% , (9% 
,%=.9% "-.* 1!-".;  "!%9! "& 8 $85 1! 1!5-87/(--.75-87/( % ;-.*(*%3 "!,.-
-!,, 1!  "-.;!,.*%3 5-87!,; ,,!7*.# ".9!>(**.# 1!4$%*. % ".9!>(**+(  '!-
-+;  "!%9! "& 8 $85 1! -(=*%/!, (/!9%  %!*(-., ".9!>(**!5! 1-(= ".,%"($#); 
=-85%( 7."-."+. 


*.$%7 *./$.=*+; 7."-." 1! %91!-"8 1-!,!=%" # 1!  $(=832%9 *.1-.,-
$(*%#9: 

1. ����	�
������ �
��
��+( '
�
� '
 ��	������ ���. �.  0%"+,.3" # 
.' !$3"*!( %79(*(*%( 7."-.", "(91 -! ". %$% 1-%-! "..  

2. ��
��' 	�����+ '
�
�. �1-(=($#(" # =!$# /.>=!5! ,%=. *./$.=*+; 
7."-." 1! %91!-"8 , %; !'2()  "!%9! "%, . 7."(9 !1-(=($#(" # .' !$3"*!( %7-
9(*(*%( /.>=!5! ,%=. 7."-.". �,($%0(*%( %$% 89(*&4(*%( 7."-." , .' !$3"-
*!9 ,+-.>(*%% *( 1!7,!$#(" !<(*%"& <($( !!'-.7*! "& 1!*( (**+; 7."-.". 
�!:"!98 , 1-!<(  ( .*.$%7. ,+#,$#(" #, *. /!$&/! ,7.%9! ,#7.*+ -! " *.-
/$.=*+; 7."-." % -! "  ('( "!%9! "% 1-!=.**!) 1-!=8/<%% ("!,.-!,). �$# :"!-
5! 9!>*! -.  0%"."&  $(=832%( !'!'2.32%( 1!/.7."($%: 

– ����	������+� ������ (������+� ��	) �
��
��+( '
�
� �� ������ 

(8). �* 1!/.7+,.(",  "!$&/! /!1((/ *./$.=*+; 7."-." 1-%;!=%$! & *. !=%* 
-8'$& /!*"-./"*!)  "!%9! "% %91!-"*+; "!,.-*!-9."(-%.$&*+; <(**! "() % 
-.  0%"+,.(" #  
 

     
(8)

 
 

5=( d*./$ — !"*! %"($&*+) 8-!,(*& (8=($&*+) ,( ) *./$.=*+; 7."-." 1! %91!--
"8; �*./$ — *./$.=*+( 7."-."+ 1! %91!-"8; �/!*"-./" — /!*"-./"*.#  "!%9! "& 
%91!-"*+; "!,.-*!-9."(-%.$&*+; <(**! "(). 

– )������� 	��	�� (������������
� �������	��) ��� ��������� ��-

����+( ���
,�� (9). �!/.7+,.(", /./ %79(*(*%(  ('( "!%9! "% 1-!=.**!) 
1-!=8/<%% 1!,$%#$! *. %79(*(*%( 7."-." 1! %91!-"8. 
 

�('( "!%9! "& 1-!=.>1 , 
�/!*!9%# (=!1!$*%"($&*.# 
1!"-('*! "&) ,  -(= ",.; 
=$# %91!-"*+; !1(-.<%) 

= �*./$1 — �*./$0 × 
�('( "!%9! "& 1-!=.>0 

(9) 

 

5=( �*./$1,0 — *./$.=*+( 7."-."+ 1! %91!-"8 7. !"0("*+) % '.7% *+) 1(-%!=+. 
4. ����	� %

���	�����	 	�������� ������ �� �������� �����#	�.  
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	 "!-5!,!) =(#"($&*! "% 5$.,*+9 /-%"(-%(9 :/!*!9%0( /!5! :66(/". !" 
%91!-"*+;  =($!/ ,+ "81.(" 1!$80(*%( ,.$!,!5! =!;!=. !" 1-!=.>% %91!-"-
*+; "!,.-!,. �-% .*.$%7( :66(/"%,*! "% %91!-"*+; !1(-.<%) % 1!$&783" # 
!"*! %"($&*+( 1!/.7."($% — /!:66%<%(*"+, — -.  0%"+,.(9+( /./ !"*!4(-
*%( =!;!=. (1-%'+$%) !" %91!-"*+; !1(-.<%) / '.7!,!98 1!/.7."($3. �-% -(-
 8- *!9 1!=;!=( / !<(*/( :/!*!9%0( /!) :66(/"%,*! "% '.7!,+9 1!/.7."($(9 
#,$#(" # ,($%0%*. % 1!$&78(9+; -( 8- !,, 1-(>=( , (5!, !'!-!"*!5! /.1%".$.. 
�-% 7."-."*!9 1!=;!=( '.7!,+9 1!/.7."($(9 9!>(" ,+ "81."&  ('( "!%9! "& 
%91!-"*+; "!,.-!,. �.1-%9(-, .*.$%7 !"=.0% !" 7."-." 1! %91!-"*+9 !1(-.-
<%#9 1-!,!=%" # ,  $(=832() 1! $(=!,."($&*! "%: 

1. �.  0%"+,.(" # !"=.0. !" 1!*( (**+; 7."-." 1! %91!-"*+9 !1(-.<%#9 
%$% )!!�������	�� �����
 (/)  

 

     
(10)

 
 

5=( 	 — *(""!-,+-80/. !" 1-!=.>% %91!-"*+; "!,.-!,; � — 1!$*.#  ('( "!%-
9! "& %91!-"*+; "!,.-!,. 

�!$*.#  ('( "!%9! "& %91!-"*+; "!,.-!, 1-(= ".,$#("  !'!)  8998 /!*-
"-./"*!)  "!%9! "% "!,.-!, % *./$.=*+; 7."-." 1! %91!-"8. 

2. 	+1!$*#(" # !
����+� 
�
��' )!!�������	�� �����
. �1-(=($#-
(" # ,$%#*%( "-(; 6./"!-!,: 1-!=.>*!) <(*+, 1!/81*!) (/!*"-./"*!))  "!%9!-
 "% % 8-!,*# *./$.=*+; 7."-." 1! %91!-"8. 	7.%9! ,#7& 6./"!-!, 9!>*! ,+-.-
7%"& 6!-98$!) (11) 

 

 
(11)

 
 

5=( � — 1-!=.>*.# <(*. (=%*%<+ %91!-"*!5! "!,.-.; Q — !'?(9 1-!=.>; � — 
/!*"-./"*.# <(*. (=%*%<+ %91!-"*!5! "!,.-.; �*./$ — *./$.=*+( 7."-."+ 1! 
%91!-"8; d*./$ — 8=($&*+) ,(  *./$.=*+; 7."-.". 

	 /.0( ",( ,+,!=!, !"9("%9, 0"! 81!$*!9!0(**+( '.*/% �( 18'$%/% �!-
9% *. ,+ !/!9 8-!,*( ! 82( ",$#3" /!*"-!$& *.= ,.$3"*+9% !1(-.<%#9%. �! 
8 $!,%#9 '!$&4%* ",. /!*"-./"!, 1-(=8 9."-%,.(" # 1-(=!1$.". %91!-"*!) 
1! ".,/%. �91!-"(-+  "-(9#" # «-.7'%"&» /-81*+( /!*"-./"+   "(9, 0"!'+ *( 
 ! ".,$#"& 1. 1!-"  =($/% % "./%9 !'-.7!9  *%7%"&  ,!% -. ;!=+ *. !1$."8 8 -
$85 '.*/. %  ! ".,$#"& 9(*&4( =!/89(*"!, ,.$3"*!5! /!*"-!$#. 

	*(4*(:/!*!9%0( /.# =(#"($&*! "& !-5.*%7.<%% #,$#(" # 0. "&3 6%*.*-
 !,!-;!7#) ",(**!) =(#"($&*! "% % 1-% (( .*.$%7( 1-%9(*#3" # "-.=%<%!**+( 
1-!<(=8-+ (9("!=+) 6%*.* !,!5! .*.$%7. — -. 0(" .' !$3"*+; % !"*! %"($&-
*+; 1!/.7."($(),  -.,*(*%( % 5-811%-!,/., 6./"!-*+) .*.$%7. �. *.4 ,75$#=, 
=$# ;.-./"(-% "%/% %91!-"*+; 7./81!/ % -. 0("!,   %*! "-.**+9% /!*"-.5(*-
".9%, 81-.,$(*%# %9% '8=8" 1!$(7*+9% -(78$&"."+ .*.$%7. ,+1!$*(*%# !'#7.-
"($& ", 1! %91!-"*+9 /!*"-./".9, =%*.9%/% %91!-"., *./$.=*+; 7."-." 1! 
%91!-"*+9 7./81/.9, !"=.0% !" 7."-." % -( 8- !,, ,$!>(**+; , %91!-"*+( 
!1(-.<%%. �-% !-5.*%7.<%% .*.$%7. ,*(4*("!-5!,!) =(#"($&*! "%, , "!9 0% $( 
%91!-"*+; !1(-.<%), 1-%*%9.3" # ,! ,*%9.*%(  $(=832%( 9!9(*"+:  
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− 1!"-('83" # =!1!$*%"($&*+( % "!0*%/% %*6!-9.<%% 1!  -.,*(*%3 c 
%*6!-9.<%!**!) '.7!) =$# .*.$%7. =(#"($&*! "% *. "(--%"!-%% �!  %% — ".-
9!>(**+( =(/$.-.<%%, =.**+( !6%<%.$&*+; % /!99(-0( /%; ('%->(,+;) /8--
 !, %*! "-.**!) ,.$3"+ / -8'$3,  1-.,/% ! ,.$3"*+; !1(-.<%#;; 

− 7.,% %9! "& =(".$%7.<%% %  /!-! "% 1!$80(*%# =.**+; =$# :/!*!9%0(-
 /!5! .*.$%7. !" !-5.*%7.<%% 80(". ,*(4*(:/!*!9%0( /!) =(#"($&*! "% *. 
1-(=1-%#"%%. �! ".,$(*%( -.'!0(5! 1$.*.  0("!, c .*.$%"%0( /%9%  0(".9% 
( 8'/!*"!) =$# !'! !'$(**!5! 6!-9%-!,.*%# %*6!-9.<%% !' ./"%,.;, !'#7.-
"($& ",.; % ;!7#) ",(**+; !1(-.<%#; 1! 	�� , -.9/.; , (5! 9.  %,. 80("*!) 
%*6!-9.<%% 1!7,!$%" 1!$80."& *(!';!=%9+(  !1! ".,%9+( =.**+( *.  % "(-
9."%0( /!) ! *!,(. 	 1-!"%,*!9  $80.(  1! !' 1!$80(*%# % ;!=*+; =.**+; 
=$# .*.$%7. — :"! ,+'!-/. *(!';!=%9+; *."8-.$&*+; %  "!%9! "*+; 1!/.7.-
"($() %7 1(-,%0*+; =!/89(*"!,. �* !'$.=.(" ,+ !/!) "-8=!(9/! "&3 % %9((" 
-% / 1-!18 /. 0. "%  ,(=(*%).  

 
�	��	����
	����	� ��	��� 

1. #���
, �. &. �(!-("%0( /%( 1!=;!=+ / .*.$%78 :66(/"%,*! "% :/ 1!-"*+; !1(-.-
<%) [�(/ "] / �. �. �-%*/., �. 	. �(;9.* // �/!*!9%0( /%) .*.$%7: "(!-%# % 1-./"%/.. — 
2009. — B 27. — �. 48—55. 

2. �.)" �(,(-!-�.1.=*!5! ".9!>(**!5! 81-.,$(*%# [�$(/"-!**+) -( 8- ]. — �(>%9 
=! "81. : sztu.customs.ru. 

3. �
������
, &.  . �!91$(/ *+) :/!*!9%0( /%) .*.$%7 [�(/ "] : 80('. 1! !'%( / 
�. �. �.**%/!,., 	. �. �". &, �. �. �-5.-=" ; 
$".) . 5! . 8*-". — �.-*.8$, 2003. — 168  . 

4. 9�����, �. �. �!91$(/ *+) .*.$%7 ;!7#) ",(**!) =(#"($&*! "% [�(/ "] : 80('*%/ 
/ 
. �. �(-(9(". — �. : ����
-�, 2006. — 415  . 
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= � 336.5 (470.13) 

 

� 	�
��� ���
'
��, ��� ���
 !��
�	���
��� �*�����+( ��������� �	�
��	� 

��	��
 
���
�����, �	������ � �
	�� �	����'��
��� 	��	���� �
 !��
�	���� ���	������� 

�+�������� ��	��
	�������� '
�
��� �
 ��
'
��� ��	��
	�����+( �	���. 

 
/. �. '�������, 

 "8=(*"/. ���,  1(<. �%��� 
 (�+/"+,/.- /%) $( *!) %* "%"8") 

�.80*+) -8/!,!=%"($& — .. '. /�#,  
=!<(*"  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

�
�3��� �9�8��
  
�
 �����8
��� ����
����3 �2��8���� 19 

 
�(9. 6%*.* %-!,.*%# '3=>("*+; 80-(>=(*%) ! ".(" # ,( &9. ./"8.$&-

*!), !' :"!9  ,%=("($& ",8(" 0. "!( %780(*%( 1!=*#"+; ,!1-! !,. 
�3=>("*+( !-5.*%7.<%% 1!  8"%  ,!() #,$#3" # *(/!99(-0( /%9%, 1!-

:"!98 ! *!,*+9 % "!0*%/!9 =$# *%; #,$#(" # *( ,+-80/., .  -(= ",. <($(,!5! 
6%*.* %-!,.*%#, /!"!-+( 9!58" '+"& % 1!$&7!,.*+ "!$&/! *. 8 ".,*+( <($%. 

	 ( -. ;!=+, , 7.,% %9! "% !" :/!*!9%0( /!5!  !=(->.*%#, =($#" # *. "(-
/82%( % /.1%".$&*+(. � "(/82%9 -. ;!=.9 !"*! #" #: 7./81/% "!,.-!, % !1$.-
". 8 $85,  8' %=%% % "(/82%( "-.* 6(-"+, -. ;!=+ *. !1$."8 "-8=., 1-%!'-(-
"(*%( 1-(=9("!,  *.'>(*%# % -. ;!=*+; 9."(-%.$!, (/.*<($#- /%;, ;!7#) "-
,(**+;, 9#5/!5! %*,(*".-# % !'98*=%-!,.*%(, 1-!=8/"!, 1%".*%#, 1-!0%; 9.-
"(-%.$!,); /!9.*=%-!,/% %  $8>('*+( -.7?(7=+, !1$."8 "-.* 1!-"*+; 8 $85 % 
,+=($(*%(9 -. ;!=!, *. :$(/"-%0( /83 % "(1$!,83 :*(-5%3, 5.7, ,!=! *.'>(-
*%(, 1-!0%( 8 $85%. � /.1%".$&*+9 -. ;!=.9 !"*! #" # /.1%".$&*+( ,$!>(*%# 
, ! *!,*+( 6!*=+: 1-%!'-("(*%( !'!-8=!,.*%# % 1-(=9("!, =$%"($&*!5! 1!$&-
7!,.*%#, *!,!(  "-!%"($& ",! % /.1%".$&*+) -(9!*". 

�(".$%7.<%# '3=>("*+; -. ;!=!, 1! :/!*!9%0( /%9  "."&#9  ,#7.*.   
*(!';!=%9! "&3 8 %$(*%# /!*"-!$#  !  "!-!*+ 6%*.* %-832%; % .=9%*% "-
-."%,*+; !-5.*!, 7. %; <($(,+9 % 1!$&7!,.*%(9. �"!98  !!",(" ",8(" 1-%*-
<%1 1! "!#**!5! ,+=($(*%# '3=>("*+;  -(= ", =$# /!*/-("*!5! 80-(>=(*%# 
*. ! *!,(  9("*!-6%*.* !,!5! !'! *!,.*%# %$%  9("+ -. ;!=!,. �1-(=($(*%( 
!'?(9!, '3=>("*+; .  %5*!,.*%) % -. 1-(=($(*%( -.7*!!'-.7*+; 1!  ,!(98 
;.-./"(-8 -. ;!=!, ! 82( ",$#(" 5! 8=.- ",(**+) !-5.* 81-.,$(*%# , 1-(=(-
$.; ,+=($(**+; 1! '3=>("8  -(= ", *. /.$(*=.-*+) 6%*.* !,+) 5!=. 

�.  9!"-%9 6%*.* !,!( % 1!$*(*%( '3=>(". 
5(*" ",. �( 18'$%/% �!9% 
1!  !<%.$&*!98 -.7,%"%3 1!  ! "!#*%3 *. 31.12.2011 5. (".'$. 1) [1]. �3=>("-
*+( .  %5*!,.*%#  ! ".,$#3" 1 776 865,89 "+ . -8'., /.  !,+( -. ;!=+ *. /!-
*(< =(/.'-# — 1 771 798 "+ . -8'. �-!<(*" 6%*.* !,!5! % 1!$*(*%# '3=>(". 
 ! ".,%$ 99,7 %. 

 
                                           
19© �!".1!,. �. 
., 2012 
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(���	#� 1. �%*.* !,!( % 1!$*(*%( '3=>(". 
5(*" ",. �( 18'$%/% �!9%  
1!  !<%.$&*!98 -.7,%"%3 1!  ! "!#*%3 *. 31.12.2011 5. 

 

&�	�������	�  
�������� 

�)�������  
���	������	  

�� 2011 �.,  
���. ���. 

��������  
������� �� 

31.12.2011 �.,  
���. ���. 

'��#��� 

	�������	 

8������  

�)�������  

���	������	�, 

���. ���. 

�!9.-%*"(-*."+ =$# 1-(-
 ".-($+; % %*,.$%=!, 623 746,38 623 746,38 100 0 
�0-(>=(*%#  !<%.$&*!5! 
!' $8>%,.*%# *. ($(*%# 1 153 119,50 1 148 051,61 99,6 5 067,89 
�"!5! 1 776 865,89 1 771 798,00 99,7 5 067,89 

 
�3=>("*+( .  %5*!,.*%# =!9!,-%*"(-*."!, =$# 1-( ".-($+; % %*,.$%=!, 

 ! ".,$#3" 623 746,38 "+ . -8'., /.  !,+( -. ;!=+ — 623 746,38 "+ . -8'., ". (. 
100 %. �3=>("*+; .  %5*!,.*%) =$# 80-(>=(*%)  !<%.$&*!5! !' $8>%,.*%# 
*. ($(*%# '+$! ,+=($(*! 1 153 119,5 "+ . -8'., %7 *%; /.  !,+( -. ;!=+  ! ".-
,%$% 1 148 051,61 "+ . -8'., 0"!  ! ".,%$! 99,6 %. �!>*!  =($."& ,+,!=, 0"! *( 
, ( '3=>("*+(  -(= ",., ,+=($(**+( *. 6%*.* %-!,.*%(  !<%.$&*+; 80-(>-
=(*%), '+$% *.1-.,$(*+ *.  !<%.$&*!( !' $8>%,.*%( *. ($(*%# 7. 2011 5. 

�. =.**+) 9!9(*"  82( ",8(" 1-!'$(9+   -.79(2(*%(9 80-(>=(*%)  !-
<%.$&*!5! !' $8>%,.*%#, "./%(, /./, *.1-%9(-, -.79(2(*%(  !<%.$&*!-
-(.'%$%".<%!**+; <(*"-!, =$# *( !,(-4(**!$("*%; , =(-(,#**+; 7=.*%#; 
5  "(1(*% !5*( "!)/! "%:  

- 1. �!)=%* �!)5!-!= /!5! -.)!*. 
- 1. � "&-�!/0%9 �!-"/(-!  /!5! -.)!*. 
- 1. �(-(98;!,/. �-%$87 /!5! -.)!*. 
- 1. �('.*?($& � "&-�8$!9 /!5! -.)!*. 
- 1. �%*(5!-&( � "&-�%$(9 /!5! -.)!*.. 
	 2012 5. '8=8" ,+=($(*+  -(= ",. *. -(4(*%( :"%; 1-!'$(9. 
�. 1 #*,.-# 2011 5. , �( 18'$%/( �!9% '+$!  ! -(=!"!0(*! 78 5! 8=.- "-

,(**+; '3=>("*+; 80-(>=(*%). �.  0(" %79(*(*%# /!$%0( ",. % %; 8/-81*(-
*%# *. 1 #*,.-# 2012 5. *. '.$.* ( �( 18'$%/% �!9% 7.-(5% "-%-!,.*! 62 80-
-(>=(*%#. 

�!5$. *! �(=(-.$&*!98 7./!*8 !" 08.05.2010 5. B 83-��, , 2011 5. ! 82(-
 ",$#(" 1(-(;!= 46-"% (%7 62) 5! 8=.- ",(**+; 80-(>=(*%) *. 6%*.* !,!( 
!'( 1(0(*%( 18"(9 1-(=! ".,$(*%#  8' %=%). 	 2012 5. 7.1$.*%-!,.*! 1(-(,( -
"% ! ".,4%( # 16 80-(>=(*%). �.  9!"-%9 -. ;!=+ *. 6%*.* !,!( !'( 1(0(-
*%( ,+1!$*(*%# 5! 8=.- ",(**!5! 7.=.*%# *. !/.7.*%( 5! 8=.- ",(**+; 8 $85 
, 2011 5. (".'$. 2).  

�! 1(-(;!=. *. 6%*.* !,!( !'( 1(0(*%( =(#"($&*! "% 18"(9 1-(=! ".,$(-
*%#  8' %=%) '3=>("*+( .  %5*!,.*%#  !<%.$&*!5! !' $8>%,.*%# *. ($(*%# 
 ! ".,%$% 1 296,68 "+ . -8'., /.  !,+( -. ;!=+ — 1 291,62 "+ . -8'. �! $( 1(-
-(;!=. *. 6%*.* !,!( !'( 1(0(*%( =(#"($&*! "% !'?(9  -(= ",  8' %=%) *. 
,+1!$*(*%( 5! 8=.- ",(**!5! 7.=.*%#  ! ".,%$ 438,43 "+ .-8'., /.  !,+( -. -
;!=+ — 415,53 "+ . -8'. , ". (. 1-!%7!4$!  *%>(*%( !'?(9!, 6%*.* !,!5! 
!'( 1(0(*%#. 
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(���	#� 2. �8' %=%% *. 6%*.* !,!( !'( 1(0(*%( ,+1!$*(*%# 5! 8=.- ",(**!5! 7.=.*%#  
*. !/.7.*%( 5! 8=.- ",(**+; 8 $85 (,+1!$*(*%( -.'!") , 2011 5. 
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�!<%.$&*!( !' $8>%,.-
*%( *. ($(*%# ('(7 80(". 
6(=(-.$&*+;  -(= ", % 
 -(= ", �(* %!**!5! 
6!*=. ��) 

1 735,11 1 296,68 1 291,62 438,43 415,53 22,90 

	 "!9 0% $(:             
=!9.-%*"(-*."+ =$# 1-(-

 ".-($+; % %*,.$%=!, 
588,12 306,18 306,18 281,94 270,24 11,70 

80-(>=(*%#  !<%.$&*!5! 
!' $8>%,.*%# *. ($(*%# 

1 146,99 990,50 985,44 156,49 145,29 11,20 

 
�. =.**+) 9!9(*" *($&7# =."& !'?(/"%,*83 !<(*/8 -(78$&".".9 1(-(;!=. 

*.  8' %=%%. �( *.'$3=.3" # % -(7/%( 1(-(9(*+, "./ /./ 1(-%!= 1! $( 1(-(;!-
=. *. 6%*.* !,!( !'( 1(0(*%( =(#"($&*! "% 18"(9 1-(=! ".,$(*%#  8' %=%) *. 
,+1!$*(*%( 5! 8=.- ",(**!5! 7.=.*%#  !, (9 *( ,($%/. �! , ( >(, 9!>*! 8>( 
 /.7."& ! 1$3 .; "./!5! 6%*.* %-!,.*%#. �! ,,(=(*%#  8' %=%) -. ;!=+ '3=-
>(". '+$%  "-!5! -. 1-(=($(*+ 1!  "."&#9 -. ;!=.. 
 1-% 1(-(;!=( *.  8' %-
=%% , ( -. ;!=+ 1!  "."&#9 -. 1-(=($#3"  .9% !-5.*%7.<%%. 

 
�	��	����
	����	� ��	��� 

1. 
5(*" ",! �( 18'$%/% �!9% 1!  !<%.$&*!98 -.7,%"%3 [�$(/"-!**+) -( 8- ] : !6%<. 
 .)". — �(>%9 =! "81.: http://www.agentsoc.rkomi.ru. — �.5$.   :/-.*.. 
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= � 330 

 

5
		�����+ ���������, ����+� �����
 �	�1�	����� ����
��� �� ���(��� �
 

��
������ 	�����	��* 

 
/. �. ���!, 

7.9( "%"($& =%-(/"!-. 1! :/!*!9%0( /%9 ,!1-! .9 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
C���1���� ��1�
���: ���� �� ��	�6���5 20 

 
	 ( /!91.*%%, ./<%% /!"!-+;  ,!'!=*! !'-.2.3" # $%'! 1$.*%-83" # / 

!'-.2(*%3 *. -+*/( <(**+; '89.5, *(%7'(>*!  ".$/%,.3" #   *(!';!=%9!-
 "&3  !7=.*%#  "!%9! "% =$#  ,!%; ./<%!*(-!,. 	!79!>*!, %7-7. *(-.7,%"! "% 
6!*=!,!5! -+*/. , �!  %% =.**+) 1-!<(   #,$#(" # *( !0(*& -. 1-! "-.*(*-
*+9  -(=% -!  %) /%; /!91.*%). �=*./! , "!9, 0"! 7.  "!%9! "*+9 1!=;!=!9 
, !<(*/( -(78$&"."!, -.'!"+ '%7*( .  "!%" '8=82((, '!$&4%* ",! 9(*(=>(-!, 
=.,*! *(  !9*(,.(" #. �>(  ()0.  9*!5%( !"(0( ",(**+( /!91.*%% ,7#$% =$# 
 ('# 7. !-%(*"%- 9./ %9%7.<%3  ,!() -+*!0*!)  "!%9! "%, % :"! !"*! %" # *( 
"!$&/! / ./<%!*(-*+9 !'2( ",.9.  

�$# 9(*(=>(-!, !"(0( ",(**+; /!91.*%)  (5!=*# ! *!,*!) ,!1-!  7.-
/$30.(" # 8>( *( , "!9, 1!0(98 *(!';!=%9!  !7=.,."&  "!%9! "& /!91.*%%, . , 
"!9, /./ ((  !7=.,."&.  

�.>=!) /!91.*%% 1-%;!=%" # 1-!/$.=+,."&  !' ",(**+) 18"& / <($%. 
�(-&(7*+9 1-(1#" ",%(9 *. :"!9 18"% 1!/. ! ".(" # !" 8" ",%( .=(/,."*+; 
9(;.*%79!, !<(*/% '%7*( ., /!"!-.#, ,  $80.( /!"%-!,/% ./<%) /!91.*%% *. 
'%->(, 1-!% ;!=%" .,"!9."%0( /%.  

	 <($!9, 9!>*! ,+=($%"&  $(=832%( ! *!,*+( *.1-.,$(*%# (:".1+) =(#-
"($&*! "%, *. /!"!-+; /!91.*%# =!$>*.  ! -(=!"!0%"&  ,!% 8 %$%# 1!  !7=.-
*%3  "!%9! "%: 

- !1-(=($(*%( 0("/%; /!$%0( ",(**+; %*=%/."!-!,, 8,#7.**+;   <($(,+9% 
8 ".*!,/.9% /!91.*%%;  

- 1-%,(=(*%( !-5.*%7.<%!**!)  "-8/"8-+ /!91.*%% / "-('!,.*%3  !7=.-
*%#  "!%9! "%;  

- 5$8'!/!( %780(*%( /$30(,+; 6./"!-!,  !7=.*%#  "!%9! "%, ;.-./"(-*+; 
=$# /.>=!5! 1!=-.7=($(*%#;  

- !-5.*%7.<%# :66(/"%,*!5! 81-.,$(*%# 1!=-.7=($(*%) /!91.*%%   8 ".-
*!,$(*%(9 /!*/-("*+; =$# *%; <($(,+; %*=%/."!-!, %  "-!5%) /!*"-!$& -(-
78$&"."!, %; =(#"($&*! "%;  

- 9!"%,.<%# 9(*(=>(-!, % -#=!,+; -.'!"*%/!, /  !7=.*%3  "!%9! "% [1]. 
�"(->*(9 %=(!$!5%%  "!%9! "*!5! 1!=;!=. #,$#(" # ,+'!- 7.=.0% 9./ %-

9%7.<%%  "!%9! "% /!91.*%% , /.0( ",( 5$.,*!) /!-1!-."%,*!) <($%, % ",(--
=.# 8'(>=(**! "& , ,!79!>*! "% <($(*.1-.,$(**!5! %  % "(9."%0( /!5! 
81-.,$(*%# 1-!<(  !9 ((  !7=.*%#. �8/!,!=%"($% , (; '(7 % /$30(*%# 1!=-.7-

                                           
20© �.84 �. 
., 2012 
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=($(*%) =!$>*+ !"0("$%,! ! !7*."&, 0"! %; 1(-,!!0(-(=*.# 7.=.0. — -.7-.-
'!"/. % -(.$%7.<%#  "-."(5%), =.32%; 9./ %9.$&*! ,!79!>*+) ,/$.= , -! " 
 "!%9! "% /!91.*%%. 	 ( =-85%( <($% — 8=!,$(",!-(**! "& 1!"-('%"($#, =!$# 
-+*/., 4%-!/.# %7,( "*! "& — #,$#3" # 1-!9(>8"!0*+9%. 

�$# =,%>(*%# 1! 18"% -! ".  "!%9! "%, /!91.*%% *(!';!=%9! 1(-( "-!-
%"& # *( "!$&/! %=(!$!5%0( /%, *! % !-5.*%7.<%!**!. 	 ! *!,( «*!,!5! 1!-#=-
/.» =!$>*. $(>."& :/!*!9%0( /.# <($( !!'-.7*! "&, /!5=. /.>=.# =($!,.# 
(=%*%<. 9!>(" =,%5."& # ,  "!-!*8 9./ %9%7.<%%  "!%9! "% !"*! %"($&*!  .-
9! "!#"($&*!, . !",(0."& 7. -(78$&"." '8=(" *(1! -(= ",(**! (( -8/!,!=%"($&. 
�1-.,$(*%(  "!%9! "&3 1(-( ".$! '+"& 68*/<%() % /$30%"($&*! -8/!,!=#-
2(5! .11.-.". % 1-%7,.*! 8 !,(-4(* ",!,."& 1-%*#"%( -(4(*%) *. , (; 8-!,-
*#; !-5.*%7.<%%. 	 *(9 %7*.0.$&*! 7.$!>(*. 1-(=1! +$/., 0"! /!9.*=*!-
.=9%*% "-."%,*+)  "%$& 1-%*#"%# -(4(*%) *( 1-%*! %" =!$>*+; -(78$&"."!,, 
! !'(**! , /-81*+; /!91.*%#;. 
 7*.0%", 9(*(=>(-.9 *%74(5! 7,(*. *8>*! 
*.80%"& # % 1!$&7!,."&  "!%9! "*+( 1!/.7."($% =$# 1-%*#"%# '!$(( 1-.,%$&-
*+; -(4(*%). � $% 81-.,$(*%(  "!%9! "&3 ,*(=-(*! % !-5.*%7!,.*! =!$>*+9 
!'-.7!9, /!91.*%# 1!$80.(" !5-!9*+( ,+5!=+. �./!( 81-.,$(*%( 1-(= ".,$#(" 
 !'!) *(1-(-+,*83 -(!-5.*%7.<%3, *.1-.,$(**83 *. =! "%>(*%( 9./ %9.$&-
*!)  "!%9! "%, % =.(" ;!-!4%) :66(/", /!"!-+) 1-!#,$#(" # , -! "( :/!*!9%-
0( /!) :66(/"%,*! "%. 

�-%,(->(**! "& <($% 9./ %9%7.<%%  "!%9! "% % 1!*%9.*%( 1-%*<%1!,, 
 ,#7+,.32%;  "!%9! "& /!91.*%%   ((  "-."(5%() % !-5.*%7.<%!**!)  "-8/"8-!) 
— 8 $!,%# *(!';!=%9+(, *! :"!5! *( =! "."!0*!. 	.>*()4() 1-(=1! +$/!) =! -
"%>(*%# ,+ !/%; -(78$&"."!, #,$#(" # !"$.>(**! "& 81-.,$(*0( /%; 1-!<(  !,. 
�; 9!>*! 8 $!,*! -.7'%"& *. "-% '!$&4%( 5-811+. 	!-1(-,+;, :"! 1-!<(   1-%-
*#"%# /$30(,+; -(4(*%), % , 1(-,83 !0(-(=& —  "-."(5%0( /!( 1$.*%-!,.*%(. 
	!-,"!-+;, :"! !'( 1(0%,.32%( 1-!<(  +, % ! !'.# -!$& 7=( & !",!=%" # 1-!<( -
 8 !'80(*%#. 	-"-("&%;, :"! '%7*(  1-!<(  +. �1-(=($#32%9%, /./ *. /!-1!-.-
"%,*!9 8-!,*(, "./ % *. 8-!,*( 1!=-.7=($(*%), #,$#3" # !-5.*%7.<%!**.#  "-8/-
"8-., -.7-.'!"/.  "-."(5%%, -. 1-(=($(*%( -( 8- !,, ,+-.'!"/. <($(,+; *!-9."%-
,!, 1! /$30(,+9 =("(-9%*.*".9  "!%9! "% %  % "(9.  "%98$%-!,.*%# !",(" "-
,(**+; -8/!,!=%"($(). �.>=+) 9(*(=>(- =!$>(* !<(*%,."& # 1! 1!/.7."($#9, 
/!"!-+( !"-.>.3" -(78$&"."+ =(#"($&*! "% , 7!*( (5! *(1! -(= ",(**!5! /!*-
"-!$#, % !",(0."& 7. "!, 0"! *.;!=%" # , /!91("(*<%% (5! -(4(*%).  

�$# =! "%>(*%# 8 1(;. , 8 $!,%#; ! "-!) /!*/8-(*"*!) '!-&'+ 7. 1-(=-
1!0"(*%# 1!"-('%"($() % =(*&5% %*,( "!-!, *(!';!=%9. ! !7*.**.# *.1-.,-
$(**! "& 8 %$%). � :"! 7*.0%", 0"!  "!%9! "*!) 1!=;!= / 81-.,$(*%3 =!$>(* 
 "."& *( 1-! "! $!78*5!9, . 1!, (=*(,*!) *!-9!), 9%-!,!77-(*%(9 9(*(=>-
9(*". %  "%$(9 >%7*% , () !-5.*%7.<%%.  

�(*"-.$&*.# %=(# 1(-(;!=. / 81-.,$(*%3  "!%9! "&3 ,  !,-(9(**!9 1!-
*%9.*%% — :"!  =,%5 ,  !7*.*%% $3=(), /!5=. !"*!4(*%( 9(*(=>(-. /  ,!%9 
!'#7.**! "#9 , 7*.0%"($&*!)  "(1(*% 1-%!'-(".(" 0(-"+ !"*!4(*%# 1-(=1-%-
*%9."($# /  ,!(98 =($8. 	 ! *!,( 1(-( "-!)/% 9%-!,!77-(*%# $(>%" 1-#9.# 
7.,% %9! "& ,!7*.5-.>=(*%# , $3'!) 6!-9( (80. "%( ,  !' ",(**! "%, =!1!$-
*%"($&*+) '!*8 , 1-!=,%>(*%( 1!  $8>'(, 18'$%0*!( 1-%7*.*%( 7. $85 % =-.) 
!" -(78$&"."!,, !" 1(- !*.$&*!5! ,/$.=. , -! "  "!%9! "% /!91.*%%.  
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�./ %9%7.<%#  "!%9! "% — :"! *( -.7!,.# 7.=.0., . *(1-(-+,*+) % ,!-
7!'*!,$#32%) # <%/$  "-."(5%0( /%; % !1(-."%,*+; -(4(*%).  

�.  "!%9! "& /!91.*%% !/.7+,.3" ,!7=() ",%( -.7$%0*+( 6./"!-+ (6./-
"!-+  "!%9! "%) — , 0. "*! "%, <(*!,.# 1!$%"%/. /!91.*%%,  ! "!#*%( 1-!%7-
,!= ",(**+; 9!2*! "(), 8-!,(*& /!*/8-(*<%% , !"-. $%, *.=(>*! "& 1! ".,-
2%/!,, *!-9."%,*+( ./"+, %7=.,.(9+( 5! 8=.- ",!9, !'2(:/!*!9%0( /.#  %-
"8.<%# ,  "-.*( % ". 1.  

�"!%9! "& $3'!5! '%7*( . 7.,% %" !" -.7*!!'-.7*+; 6./"!-!,, %,   "!0/% 
7-(*%# :66(/"%,*! "% 81-.,$(*%#, 1(-,! "(1(**!( 7*.0(*%( %9((" 7.=.0. !1-
-(=($(*%# 1-%!-%"("!,.  

�./"!-+  "!%9! "% 9!>*! -.7=($%"& *. =,( 8 $!,*+( 5-811+: ,*(4*%( 
6./"!-+ (,!7*%/.32%( *(7.,% %9! !" ,!$% 9(*(=>9(*". /!91.*%%; !=*./! :"! 
*( !7*.0.(", 0"! *. "81$(*%( "(; %$% %*+;  !'+"%) *($&7# '+$! 1-(=,%=("& % 
1-%*#"& 9(-+ 1! 9%*%9%7.<%% *(5."%,*+; 1! $(= ",%)); ,*8"-(**%( 6./"!-+ 
( ,#7.**+(   =() ",%#9% 9(*(=>9(*"., !"-. $(,!)  1(<%6%/!)  .9!5! 1-(=-
1-%#"%#).  

	*(4*%9% 6./"!-.9%, ,$%#32%9% *.  "!%9! "& /!91.*%%, 9!58" '+"&: 
8-!,(*& %*,( "%<%!**+;, 9.-/("%*5!,+;, 6%*.* !,+;, 1-!%7,!= ",(**+; % 
!-5.*%7.<%!**+; -% /!, /!91.*%%; %79(*(*%( *.$!5!,+;  ".,!/; %79(*(*%( 
1!$%"%0( /!)  %"8.<%%; 1!#,$(*%( *!,+; /!*/8-(*"!, % 1-.  

	*8"-(**%9% 6./"!-.9%, ,$%#32%9% *.  "!%9! "&, 9!58" ,+ "81."&: 
"(91+ -! ". 1-!=.> 1-!=8/<%% (8 $85) /!91.*%%; "(91+ -! ". ! *!,*+;  ".-
"() '8;5.$"(- /!5! '.$.* . % !"0(". ! 1-%'+$#; % 8'+"/.;; "(91+ -! ". 0% -
"!) 1-%'+$%; *!-9. =!;!=*! "%  !' ",(**%/. (./<%!*(-., %*,( "!-.) % 1-. 

�./"!-+  "!%9! "%, ,$%#32%( *. =(#"($&*! "& /!91.*%%, 9!>*! -.7=(-
$%"& *. =,( =-85%( '!$&4%( 5-811+: 6%*.* !,+( % *(6%*.* !,+(.  

	+'!- /$30(,+; 6%*.* !,+; 6./"!-!, ! 82( ",$#(" # *. ! *!,( /./ 9%-
*%989 "-(; /-%"(-%(,: 

-  "-."(5%% % >%7*(**!5! <%/$. /!91.*%%; 
- 1!"(*<%.$. 8$804(*%# 1!/.7."($(); 
- ,!$."%$&*! "% (%79(*0%,! "%) 1!/.7."($(). 
	 7.,% %9! "% !" "!5!, *. /./!)  ".=%% >%7*(**!5! <%/$. *.;!=%" # /!9-

1.*%#, !*. % 1!$&78(" -.7$%0*+(  "-."(5%% 9./ %9%7.<%% !"=.0% *. ,$!>(*-
*+(  -(= ",.. 	  ,#7%   :"%9, ,+=($#3" "-% ! *!,*+(  "-."(5%% /!91.*%%: 

-  "-."(5%# -! ".;  
-  "-."(5%# 8=(->.*%# 1!7%<%); 
-  "-."(5%# « '!-. 8-!>.#». 
�"-."(5%# -! ".. �! " — :"!  ".=%#, /!"!-83 1-(=1-%#"%( 1-!;!=%" ,  .-

9!9 *.0.$(  ,!(5! >%7*(**!5! <%/$.. �-!=8/"+ % 8 $85% *. =.**!9 :".1( !'-
$.=.3"  82( ",(**+9 1!"(*<%.$!9 -! ".. �$# "!5!, 0"!'+ /.1%".$%7%-!,."& 
:"!" 1!"(*<%.$, *(!';!=%9! 1-%,$(0& 7*.0%"($&*+( -( 8- +   <($&3 -.7,%"%# 
% 1-!=,%>(*%# *!,+; 1-!=8/"!, % 8 $85; 1! "-!%"& % -. 4%-%"& 1-!%7,!= "-
,(**+( 9!2*! "%; %*,( "%-!,."& ,  % "(9+, %*6-. "-8/"8-8 % -. 1-(=($%-
"($&*83  ("&;  !7=."& % -.7,%,."& /$%(*" /83 '.78. �'2.# 6%*.* !,.# <($& *. 
:"!)  ".=%% -.7,%"%# '%7*( .  ! "!%" , 1-!<(*"*!9 -! "( =!;!=. % !'?(9!, 
1-!=.> , <($(,+;  (59(*".;. 
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�"-."(5%# 8=(->.*%# 1!7%<%) 1-%9(*#(" #, /!5=. ,+ !/%( "(91+ -! ". 
-+*/.  9(*%$% & 89(-(**+9%, . /!91.*%#  89($. 7.*#"& *. *(9 !1-(=($(**83 
*%48. 	 :"!9  $80.( 1!,+ %"& -(*".'($&*! "&  ,!(5! '%7*( . /!91.*%# 9!>(" 
7.  0(" /./ 8$804(*%# -.'!"+   /$%(*".9%, "./ % !1"%9%7.<%% '%7*( -
1-!<(  !,. �!$&4%* ",! /!91.*%) *. =.**!9 :".1( -.7,%"%#  ".,#" 1(-(=  !-
'!) 6%*.* !,+( <($%,  ,#7.**+(   1-%'+$&*! "&3 '%7*( ., "./%( /./ =! "%>(-
*%( -(*".'($&*! "% /!91.*%%, 1-!=8/"!, % /.*.$!, 1-!=,%>(*%#. 

�-% *. "81$(*%%  ".=%%  ".'%$%7.<%% %$%  ".5*.<%% -+*/. /!91.*%# 
1-(>=( , (5! 7.%*"(-( !,.*. $%'! , 1-!=.>(  ,!(5! '%7*( ., $%'! , 1!$80(*%% 
9./ %9.$&*!) !"=.0% !" *(5!.  

�"-."(5%# « '!-. 8-!>.#» — , :"!9  $80.( =$# 1!==(->.*%# 1-%(9$(9+; 
1!/.7."($() -(*".'($&*! "% -8/!,!= ",! /!91.*%% =!$>*!  *%7%"& %7=(->/% 
*. "!$&/!, *. /!$&/! :"! ,!79!>*!. �$30(,+9% 1!/.7."($#9% #,$#3" # 8=($&-
*+(, 1-#9+( % !'2%( %7=(->/%, . "./>( 1(-%!= !/81.(9! "% *!,+; /.1%".$!-
,$!>(*%), /!"!-+) =!$>(* '+"& *.%/-."0.)4%9. 

�$(=832%) /-%"(-%) 1-% ,+'!-( /$30(,+; 6%*.* !,+; 6./"!-!, — 1!-
"(*<%.$ 8$804(*%# 1!/.7."($(), "./ /./ 0. "& 6./"!-!, !/.7+,.("  %$&*!( 
,$%#*%( *.  "!%9! "& /!91.*%%, !=*./! %; 8$804(*%( 9!>(" 1!"-('!,."& 7*.-
0%"($&*+; -( 8- !, % ,-(9(*%. �.1-%9(-, *( *. , (; -+*/.; =!18 "%9!  ,!-
'!=*!( 9.*%18$%-!,.*%( <(*!), /!"!-!( 1!7,!$#$! '+ ,!7=() ",!,."& *. 6%-
*.* !,+( -(78$&"."+ /!91.*%%. �. "! <(*. =%/"8(" # -+*/!9, % (( %79(*(*%( 
1-!% ;!=%" *(7.,% %9! !" ,!$% -8/!,!= ",. /!91.*%%. 

�79(*0%,! "& 1!/.7."($() "./>( #,$#(" # /-%"(-%(9 ,+'!-. 6%*.* !,+; 
6./"!-!, 1-% ,*(=-(*%% 81-.,$(*%#  "!%9! "&3. �!*<(*"-%-8# & *. 81-.,$(-
*%% % /$30%"($&*! 6./"!-.9%  "!%9! "%, /!"!-+( %9(3" 9./ %9.$&*+) -()-
"%*5   "!0/% 7-(*%# 08, ",%"($&*! "% % 9!58" '+"& 8$804(*+ , *.%'!$&4() 
 "(1(*%, 9+ %5*!-%-8(9 =-85!) /$.   6./"!-!,  "!%9! "% — "(, /!"!-+( !1-(-
=($#3" -% /!,! "& '%7*( . % 1!=,(->(**! "& (5! %79(*(*%#9 ,! ,*(4*()  -(-
=(. � "./%9 6./"!-.9 9!58" '+"& !"*( (*+ -. ;!=+ *. 7./81/8  +-&# % 9."(-
-%.$!,, <(*. 1-!=8/<%%. �.**+( 6./"!-+ =%/"83" # -+*/!9, %; ,$%#*%( , 
-.7*!( ,-(9# 9!>(" '+"& *(!=*!-!=*+9.  

�!$& *(6%*.* !,+; 6./"!-!, , %79(*(*%%  "!%9! "% /!91.*%% *(!';!-
=%9! *(-.7-+,*! 80%"+,."& *.-#=8   6%*.* !,+9%. �./%9% 6./"!-.9% 9!58" 
 $8>%"&:  

- ,*(4*%( 6./"!-+ (!<(*/% .*.$%"%/!,, -()"%*5!,+( !<(*/%, 1!$%"%/. 5!-
 8=.- ",. % -(58$#"!-!,); 

- ,*8"-(**%( 6./"!-+ ( "-8/"8-. '%7*( . /!91.*%%, =($!,.# -(18".<%#, 
/!-1!-."%,*!( 81-.,$(*%(, *.<($(**! "& /!91.*%% *. 1!,+4(*%(  "!%9! "% 
'%7*( ., /,.$%6%/.<%# 1(- !*.$. % =-.).  

�(9.$!,.>*+9 6./"!-!9, !/.7+,.32%9 ,$%#*%( *. -! "  "!%9! "% /!9-
1.*%%, #,$#3" # *(9."(-%.$&*+( ./"%,+. � *%9 9!>*! !"*( "% "-8=!,!) /!$-
$(/"%, (8-!,(*& (5! 1-!6(  %!*.$%79.,  $.>(**! "& -.'!"+, 81-.,$(*0( /.# 
/!9.*=.), *.$.>(**+(  ,#7%, -. /-80(**.# "!-5!,.# 9.-/., -(/$.9..  

	.>*+9 ./"%,!9 #,$#(" # «=!'-!( %9# /!91.*%%», goodwill: 0( "*! "&, 
 !'$3=(*%( !'#7."($& ",, /-(=%"*.# % "!-%#, 6%-9(**!( *.%9(*!,.*%( /!91.-
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*%%, (( -(18".<%# *. -+*/(, "(;*!$!5%0( /.# % 81-.,$(*0( /.# /8$&"8-., *.$%-
0%( *.$.>(**+;  ,#7()   /!*"-.5(*".9% % =-.  

�.  9!"-(**+( 6./"!-+ 1!7,!$#3" /!91.*%% %9("& !1-(=($(**+( /!*/8-
-(*"*+( 1-(%982( ",. , '%7*( (. 

�-% ,(-*!9 1!=;!=( !1-(=($(*%( "./%;  "!%9! "*+; 6./"!-!, 1!9!5.(" 
9(*(=>(-.9 , "-(; . 1(/".;. 	!-1(-,+;, -8/!,!=%"($% % 1(- !*.$ 1!=-.7=($(-
*%) ! !7*.3", 7.  0(" /./%; 6./"!-!, %; /!91.*%#  !7=.(" % 9./ %9%7%-8(" 
 "!%9! "&. 	!-,"!-+;, :"!  1! !' ",8(" 8 ".*!,$(*%3 1-%!-%"("*! "% =.**+; 
6./"!-!, % !1-(=($(*%3 "(; *.1-.,$(*%), /!"!-+(  $(=8(" , 1(-,83 !0(-(=& 
!'( 1(0%"& -( 8- .9%. 	-"-("&%;, 1!#,$#(" # ,!79!>*! "& !'?(=%*%"& -8/!,!-
=%"($() 1!=-.7=($(*%) % %; 1(- !*.$ *. ! *!,( !'2(5! 1!*%9.*%# ,.>*()4%; 
1-%!-%"("!, 6%-9+, ". (. 81-.,$(*%#, !-%(*"%-!,.**!5! *.  "!%9! "&.  

� /8  ",!  !,-(9(**!5! 81-.,$(*%# — !1-(=($%"& /$30(,+( 6./"!-+ % 
1-%*%9."& "./%( -(4(*%# , /!91.*%%, 0"!'+ =! "%0& !1"%9.$&*!) /!9'%*.-
<%% , (; ,(=82%; 6./"!-!,  "!%9! "% !=*!,-(9(**! [2].  

� ".*.,$%,.# , /.0( ",(  "-."(5%0( /!) <($% =(#"($&*! "% -! " 68*=.-
9(*".$&*!)  "!%9! "% /!91.*%%, *(!';!=%9! -.  9."-%,."& 81-.,$(*%(  "!%-
9! "&3 /./ %*"(5-%-832%) 1-!<(  , *.1-.,$(**+) *. 8$804(*%(  "-."(5%0(-
 /%; % !1(-."%,*+; -(4(*%) *. , (; 8-!,*#; 81-.,$(*%# 7.  0(" /!*<(*"-.<%% 
!'2%; 8 %$%) *. ,.>*()4%; 6./"!-.;  "!%9! "% [3]. 

 
�	��	����
	����	� ��	��� 

1. ���(��, 5. �./ %9%7.<%#  "!%9! "% /!91.*%% [�$(/"-!**+) -( 8- ] / �. �'8;!,. — 
�(>%9 =! "81.: http://www.intalev.ru/agregator/press/id_3644. — �.5$.   :/-.*.. 

2. �1-.,$(*%(  "!%9! "&3 /!91.*%% [�$(/"-!**+) -( 8- ]. — �(>%9 =! "81.: 
http://spb-tei.ru/152-upravlenie-stoimostju-kompanii.html — �.5$.   :/-.*.. 

3. .�'��,��, �. �. �!*<(1<%# :/!*!9%0( /!) 1-%'+$% , 81-.,$(*%%  "!%9! "&3 
1-(=1-%#"%) $( !1-!9+4$(**!5! /!91$(/ . [�$(/"-!**+) -( 8- ] / �. �. �87*(<!,, 
�. 
. �!*4./!,.. — �(>%9 =! "81.: http://sciencesea.bgita.ru/2005/les_2005/kuznecova_ 
koncepcia.htm. — �.5$.   :/-.*.. 
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= � 630.64 (470.13) 
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'����* �
�	������ ��!
-

	�����+.  

 
�. �. ���	��, 

,(=82%) :/!*!9% "  
6%*.* !,!-:/!*!9%0( /!5! !"=($. �
� «�!*=% ����»,  

. 1%-.*" �.*/"-�("(-'8-5 /!5! 5! 8=.- ",(**!5! 8*%,(- %"(".  
:/!*!9%/% % 6%*.* !, 

�.80*+) -8/!,!=%"($& — 0. -. �����	�	��, 
/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 


�
��� 077����	����� ��������	
��5  
�����3 �������	 ���������� ��1� 21 

 

�( 18'$%/. �!9% — /-81*+) $( !1-!9+4$(**+) -(5%!* �!  %%. �! =.*-
*+9 �%*% "(- ",. 1-!9+4$(**! "% % :*(-5("%/% �( 18'$%/% �!9% !'2%) 7.-
1.  =-(,( %*+ , $( .; -( 18'$%/%, -. 1!$!>(**+; *. 7(9$#; $( *!5! 6!*=., *. 
1 #*,.-# 2010 5.  ! ".,$#(" 2846,52 9$* 93, . !'2%) 7.1.  :/ 1$8.".<%!**+; $(-
 !, *. 1 #*,.-# 2010 5. %79(-#(" # , 2054,23 9$* 93. �. 0("*.# $( ! (/. , �( -
18'$%/( �!9% =! "%5.(" 33,5 9$* 93, 5!=%0*+) 1-%-! " =-(,( %*+ , $( .;, -. -
1!$!>(**+; *. 7(9$#; $( *!5! 6!*=. — 30,01 9$* 93. 	 !'2(9 1-%-! "( , (; 
$( !, 1-%-! " ;,!)*+; *. .>=(*%)  ! ".,$#(" 69 %, 1-%-! " 9#5/!$% ",(**+; 
— 31 %. �-!5*!7%-8(" #, 0"! / 2020 5. !'?(9 7.5!"!,/% =-(,( %*+ ,!7-. "("   
7,4 =! 15 9$* 93. �-%  82( ",8(2() "(*=(*<%% 1-%-! ". $( *+; *. .>=(*%) 
:/ 1(-"+ 8,(-(*+, 0"! 1!"-('*! "& , =-(,( *!9  +-&( =$# 1(- 1(/"%,*!5! -.7-
,%"%# $( *!5!  (/"!-. '8=(" 1!$*! "&3 !'( 1(0(*. $( *+9% -( 8- .9% [1,  . 6]. 


*.$%7 1-!4$+; 1(-%!=!, 1!/.7+,.(", 0"! !'?(9+ $( !7.5!"!,/% 1!/. ! -
".3" # *. 8-!,*( 6 "+ . 93 (-% . 1). 

�! =.**+9 "(--%"!-%.$&*!5! !-5.*. �(=(-.$&*!)  $8>'+ 5! 8=.- ",(*-
*!)  "."% "%/( 1! �� 1!$!>%"($&*.# =%*.9%/. $( !7.5!"!,%"($&*!5! 1-!%7-
,!= ",. !"9(0.$. & "!$&/! , 2007 % , 2009 55., . 9./ %9.$&*+)  1.= 7.6%/ %-!-
,.* , 2008 5. (93 % / 8-!,*3 1-(=+=82(5! 5!=.) [2]. �(-(4(**+9% 1-!'$(9.9% 
, -.  9."-%,.(9!9 ,%=( =(#"($&*! "% #,$#3" # !" 8" ",%( *(!';!=%9!) 
"-.* 1!-"*!) %*6-. "-8/"8-+, *(=! "."!0*.# %*,( "%<%!**.# 1!==(->/., 
1-(!'$.=.*%( !" ".$+; "(;*!$!5%). �!5$. *!  "."% "%0( /%9 =.**+9, $( !7.-
5!"!,%"($&*.# =(#"($&*! "& , �( 18'$%/( �!9% #,$#(" # 8'+"!0*!), . 8=($&-

                                           
21© �.>%*. 
. �., 2012 
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*+) ,(  8'+"!0*+; !-5.*%7.<%) , %; !'2(9 0% $( !=%* %7  .9+; ,+ !/%; , 
:/!*!9%/(.  
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�
��
 �
��
��
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�
3

8�@�� ������	 ������	��

 
 

�	�. 1. �%*.9%/. !'?(9!, ,+,!7/% =-(,( %*+ , ��   1960 5. 
 
	 $( *!9  (/"!-( ( "& % =-85%( 1-!'$(9+, /$30(,!) %7 /!"!-+; 9!>*! 

*.7,."& *%7/83 :66(/"%,*! "& !'-.'!"/% =-(,( %*+ % 1-!%7,!= ",. %7=($%) 
%7 =(-(,.. �=*%9 %7 1!/.7."($(), ;.-./"(-%7832%; 1-!%7,!= ",(**83 :66(/-
"%,*! "& ,%=!, $( !1-!9+4$(**!) =(#"($&*! "%, #,$#(" # 1!/.7."($& 8=($&-
*!) =!;!=*! "%. �* ;.-./"(-%78(" ,+-80/8, %$% %*+9%  $!,.9%, =!;!= !" -(.-
$%7.<%% !"5-8>(**!) 1-!=8/<%%, !" 1 93 7.5!"!,$(**!) % 1(-(-.'!".**!) =-(-
,( %*+. �-.,*(*%( :/ 1(-"*+; !<(*!/ 8=($&*!) =!;!=*! "% 1!/.7+,.3", 0"! 
�( 18'$%/. �!9% !" ".(" !" 9%-!,+; 1!/.7."($() (".'$. 1) [1,  . 18].  

 
(���	#� 1. 	+-80/. !" -(.$%7.<%% $( !'89.>*!) 1-!=8/<%% , -. 0("( 

*. 1 93 1(-(-.'!".**!) =-(,( %*+, "+ . -8'.  
 

-	� ����������	 ������	�� �������	�� ���	 1	����	 

�(-(-.'!".**.# =-(,( %*.  5,3 12,44 
�-(,( %*., 1(-(-.'!".**.# , 1$%"*!9 1-!%7,!= ",( % 
$( !1%$(*%% 

3,8 8,6 

�-(,( %*., 1(-(-.'!".**.# , <($$3$!7*!-'89.>*!9 
1-!%7,!= ",( 

6,5 12,8 

 
�7 =.**+; ".'$%<+  $(=8(", 0"! *.%9(*(( :66(/"%,*+9 #,$#(" # $( !1%-

$(*%( — 9(*(( 4 "+ . -8'. !"5-8>(**!) 1-!=8/<%% *. 1 93, *( 9!"-# *. "!, 0"! 
$( !1%$(*%( —  .9!( -. 1-! "-.*(**!( 1(-(-.'."+,.32(( 1-!%7,!= ",! -( -
18'$%/%. �/ 1(-"+  0%".3", 0"! 1!=!'*.#  %"8.<%# ,+7,.*. "(9, 0"! $( !-
1%$&*+( 1-(=1-%#"%# 1-!%7,!=#", , ! *!,*!9, !'-(7*+( 1%$!9."(-%.$+ ( "(-
 ",(**!) ,$.>*! "%. �!=!'*!5! -!=. 1-!=8/<%# , 9%-!,!) 1-./"%/( !"*! %" # 
/ 1!$86.'-%/.".9 =$# ,+-.'!"/% /$((*+; =(-(,#**+; /!* "-8/<%),  "-!%-
"($&*+; :$(9(*"!,   *!-9%-8(9!) ,$.>*! "&3,  !  1(<%.$&*!) !5*(- % '%!7.-
2%"*!) !'-.'!"/!), 9('($% %7 9.  %,. =-(,( %*+ % =-85%; %7=($%). 

�/$.=+,.(" #  $(=832.#  %"8.<%#: �!  %#, , "!9 0% $( �( 18'$%/. �!9%, 
:/ 1!-"%-8(" 1-!=8/<%3 *(5$8'!/!) 1(-(-.'!"/%. �! =.**+9 !-5.*!,  "."%-
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 "%/%, , 2009 5. '!$(( 2/3 ,.$3"*!) ,+-80/% �!  %% !" :/ 1!-". $( !1-!9+4-
$(**!) 1-!=8/<%% 1-%;!=%$! & *. =!$3 1-!=8/<%% *%7/%; 1(-(=($!,: *(!'-.-
'!".**!5! /-85$!5! $( !9."(-%.$. % 1%$!9."(-%.$!,. �!=!'*!( 1!$!>(*%( =($ 
 !,(-4(**! !"$%0*! !" 9%-!,!) $( *!) "!-5!,$%, 5=( 1-(!'$.=.(" !'-."*.# 
1-!1!-<%#: '!$(( 60 % 7.*%9.(" <($$3$!7*!-'89.>*.# 1-!=8/<%#.  

�!5$. *! =.**+9 "(--%"!-%.$&*!5! !-5.*. �(=(-.$&*!)  $8>'+ 5! 8=.--
 ",(**!)  "."% "%/% 1! �� :/ 1!-" %7 -( 18'$%/%  !;-.*#("  +-&(,83 *.1-.,-
$(**! "& [2]. �-(=% ,+,!7%9!) 1-!=8/<%% '!$&483 0. "&  ! ".,$#3" ,.>*()-
4%( ,%=+ :*(-5!*! %"($(), "!,.-+ $( *!5! /!91$(/ .: $( !9."(-%.$+ *(!'-.-
'!".**+( % !'-.'!".**+(, =-(,( *! "-8>(0*+( % =-(,( *!,!$!/*% "+( 1$%"+, 
/$((*.# 6.*(-., '89.5. % /.-"!*. �. -% . 2 1-(= ".,$(*+ !'?(9+ :/ 1!-".   
2000 5. ! *!,*+; ,%=!, 1-!=8/<%% $( *!) !"-. $% -( 18'$%/%.  
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�( !9."(-%.$+ *(!'-.'!".**+(, "+  93 �( !9."(-%.$+ !'-.'!".**+(, "+  93

�.*(p. /$((*.#, "+  93 �89.5. % /.-"!*, %7=($%# %7 *%;, "+  "  
 

�	�. 2. �'?(9+ :/ 1!-". ! *!,*+; ,%=!, 1-!=8/<%% $( *!) !"-. $% 
 
�*%>(*%( !'?(9. :/ 1!-". *(!'-.'!".**!) =-(,( %*+ / 2005 5.  ,#7.*! , 

! *!,*!9   ,,(=(*%(9 15 %-) :/ 1!-"*!) 1!4$%*+ *. :"8 1-!=8/<%3. �!:"!98 
:/ 1!-"%-!,."& "./!) $(  %7 �!9%  ".$! :/!*!9%0( /% *(,+5!=*!. � *.1-!"%,, 
,+,!7 !'-.'!".**!5! $( . 8,($%0%$ #, 1!  -.,*(*%3   2000 5., "./ /./ :/ 1!-"-
*+( 1!4$%*+ *. "./!) $(   ! ".,$#3" 5 %. 

� $% -.  9."-%,."&  "-8/"8-8 -+*/. 1%$!9."(-%.$!, (/./ !'-.'!".**+;, 
"./ % *(!'-.'!".**+;), "! $&,%*83 =!$3  ! ".,$#3" 1-!=.>% 1%$!9."(-%$!, 
*. :/ 1!-" (-% . 3). � 2005 5. =!$# :/ 1!-".  ".'%$&*! 7.*%9.(" 70 % 1-!=.>. 
�( !1%$&*+( 1-(=1-%#"%# ,+*8>=(*+ :/ 1!-"%-!,."&  ,!3 1-!=8/<%3 %7-7. 
*(=! "."!0*!5! ,*8"-(**(5!  1-! ., 0"! 1!=",(->=.("  -.,*%"($&*.# !<(*/. 
 -(=*(=84(,!5! 1!"-('$(*%# 1%$!9."(-%.$!, , ".'$. 2 [1,  . 27]. �.**+( 1!/.-
7+,.3" !0(*& ,+ !/83 (9/! "& ,*8"-(**(5! -+*/. 7.-8'(>*+;  "-.*, /!"!-+( 
1!"-('$#3" !" 1!$!,%*+ ( /.*=%*., /%(  "-.*+, �.*.=.) =! 1!$*!5! !'?(9. 
('.$"%) /%(  "-.*+) 1-!%7,!=%9+; 1%$!9."(-%.$!,. 	*8"-(**(( 1!"-('$(*%( 
, -( 18'$%/( % �!  %%  ! ".,$#(" $%4& 11 % 18 %  !!",(" ",(**!, ". (. ! ".$&-
*+( !'?(9+ 1%$!9."(-%.$!, !"(0( ",(**!5! 1-!%7,!= ",. *.1-.,$#3" # *. 7.-
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-8'(>*!( =!9! "-!(*%(, 1-!%7,!= ",! /!* "-8/<%!**+; 9."(-%.$!,, 9('($% % 
=-85%; %7=($%).  
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	*8"-(**%) -+*!/ �/ 1!-" �!$# :/ 1!-".  
 

�	�. 3. �"-8/"8-. 1-!=.> 1%$!9."(-%.$!, 
 

(���	#� 2. �-(=*(=84(,!( 1!"-('$(*%( ;,!)*+; 1%$!9."(-%.$!,, 2007 5. 
 

���	�� 

8�@��  

���	�������, 

��� �3 

8�@�� 

���������	, 

��� �3 

2	��������� 

�������	, 

��� ���. 

'��������	�  
�� 1 �	���, 

�3
/���. 

'��������	� 
� ���	����-

����, ��. 

!��������
 

"��� 0,9 0,1 0,97 0,10 0,11 

�!  %) /.#  
�(=(-.<%# 20,4 3,7 142,2 0,02 0,18 
��
 58,8 88,1 296 0,29 1,5 
� "!*%# 1,7 1,7 1,3 1,70 1 
�%",. 0,9 0,9 3,4 0,26 1 
�.",%# 2,4 1,2 2,3 0,52 0,5 
�%*$#*=%# 12,4 5,9 5,3 1,10 0,5 
�.*.=. 50,9 19 32,5 0,58 0,4 
�,(<%# 18,5 7,4 9,1 0,81 0,4 

 
�! 9*(*%3 :/ 1(-"!,, / ! *!,*+9 1-%0%*.9  $.'!5! ,*8"-(**(5! 1!"-('-

$(*%# 1%$!9."(-%.$!, 9!>*! !"*( "% *%7/%) 1$."(>( 1! !'*+)  1-!  *. ($(-
*%#, !" 8" ",%( ,  (59(*"( 5$8'!/!) 1(-(-.'!"/% '$!/. «9('($&*+( %  "-!%-
"($&*+( 7.5!"!,/%». �$# =.**+; 1-!%7,!= ", 1%$!9."(-%.$+ #,$#3" # 1!$8-
6.'-%/.".9%, 1!:"!98 1!=!'*+( !"-. $%  1! !'*+ !'( 1(0%"& 8 "!)0%,+) 
 '+". �$(=!,."($&*!, 1!==(->%,."& =(#"($&*! "&  !!",(" ",832%; 1-!%7,!= ", 
9!>*! *. ! *!,( -.7,%"%#  !,-(9(**!5! =(-(,#**!5! =!9! "-!(*%#. �.7,%"%( 
1-!%7,!= ", 1! 1(-(-.'!"/( 1%$!9."(-%.$!, , /$((*+( /!* "-8/<%%,  "!$#-*+( 
%7=($%# % =-85%( ,%=+ 1-!=8/<%% !'( 1(0%" 1!"-('$(*%( 1%$!9."(-%.$!, ,*8"-
-% -( 18'$%/% % ,+,!7 %; /./ , =-85%( -(5%!*+ �!  %%, "./ % *. :/ 1!-". �-!9( 
"!5!,  !7=.*%( *!,+; 1-!%7,!= ", !'( 1(0%" *. ($(*%( -.'!0%9% 9( ".9%, 1!-
,+ %"  !'%-.(9! "& *.$!5!, *. -(5%!*.$&*!9 8-!,*(. �,($%0(*%(  1-! . *. $(-
 !1-!=8/<%3 1-%,(=(" / ! ,!(*%3 !"=.$(**+; $( *+; -( 8- !, %  !!",(" ",(*-
*! /  "-!%"($& ",8 =!-!5 % -.7,%"%3 "-.* 1!-"*!) %*6-. "-8/"8-+.  
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�	��	����
	����	� ��	��� 

1. � *!,*+( *.1-.,$(*%# -.7,%"%# $( !1-!9+4$(**!5! /!91$(/ . �( 18'$%/% �!9% 
*. 2010—2015 55. % *. 1(-%!= =! 2020 5. [�$(/"-!**+) -( 8- ] / �%*% "(- ",! -.7,%"%# 
1-!9+4$(**! "%, "-.* 1!-". %  ,#7% �( 18'$%/% �!9% : !6%<.  .)". — �(>%9 =! "81.: 
http://minprom.rkomi.ru. — �.5$.   :/-.*.. 

2. �(--%"!-%.$&*+) !-5.* 6(=(-.$&*!)  $8>'+ 5! 8=.- ",(**!)  "."% "%/% 1! �( -
18'$%/( �!9% [�$(/"-!**+) -( 8- ]. — �(>%9 =! "81.: http://komi.gks.ru : !6%<.  .)". — 
�.5$.   :/-.*.. 
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= � 630*673.1 (470.13) 

 
� 	�
��� ���
'
��, ��� ��	
 ����*�	� ����� �' �
'��+( �	�	�� 5�	������� .���, 

����+� ������ �	����� ����
��� � ����
 	 ,���* !�����
��� ��	������� ��!��
-

,�� � ����1�� 	�	������ � '
�
	
(, ����(������ ��� ������� ���+( ��
������	��( �-

"���� �
 ����� �
� ���������, �
� � �	������� � ��	��
	��
. 

 

�. �. ���	��, 
,(=82%) :/!*!9% " 6%*.* !,!-:/!*!9%0( /!5!  

!"=($. �
� «�!*=% ����», 
. 1%-.*" ��'���� 

�.80*+) -8/!,!=%"($& — 0. -. �����	�	��, 
/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

�������	�� ��4�
1������	
���3 ����8���  
�2��
 �
��
� �
� ������1
 ��34
�������4� �2��
 

��������3 �������	 22 
 
�1-(=($(*%( "(-9%*. «1-%-!=*+( -( 8- +» =.*! ,! 9*!5%;  $!,.-#;, , 

!=*%; — /-."/!, , =-85%; — =(".$&*!,   1-%9(-.9%. �%>( 1-(= ".,$(*+ "!$-
/!,.*%# =.**!5! "(-9%*.. 

�-%-!=*+( -( 8- + — ( "( ",(**+( -( 8- +, /!91!*(*"+ 1-%-!=+, % -
1!$&78(9+( 0($!,(/!9 [4]. 

�-%-!=*+( -( 8- +, ( "( ",(**+( -( 8- +, 0. "& , ()  !,!/81*! "% 1-%-
-!=*+; 8 $!,%)  82( ",!,.*%# 0($!,(0( ",. % ,.>*()4%( /!91!*(*"+ !/-8-
>.32() (5! ( "( ",(**!)  -(=+, % 1!$&78(9+( , 1-!<(  ( !'2( ",(**!5! 1-!-
%7,!= ",. =$# <($() 8=!,$(",!-(*%# 9."(-%.$&*+; % /8$&"8-*+; 1!"-('*! "() 
!'2( ",. [5]. 

�-%-!=*+( -( 8- + — !'?(/"+, 1-!<(  + % 8 $!,%# 1-%-!=+, % 1!$&78(-
9+( !'2( ",!9 =$# 8=!,$(",!-(*%# 9."(-%.$&*+; % =8;!,*+; 1!"-('*! "() 
$3=(). �-%-!=*+( -( 8- + ,/$30.3": 1!$(7*+( % /!1.(9+(, % "!0*%/% :*(--
5%%, 1!0,8, ,!=*+( 18"% % ,!=!(9+, 9%*(-.$+, $( ., =%/!-. "82%( -. "(*%#, 
>%,!"*+) 9%-  84% % ./,."!-%%, 5(*!6!*= /8$&"8-*+; -. "(*%) % =!9.4*%; 
>%,!"*+;, >%,!1% *+( $.*=4.6"+, !7=!-!,%"($&*+( 7!*+ % ". =. [6]. 

	  ,!(9 80(*%% ! '%! 6(-( �(9$% ./.=(9%/ 	(-*.= /%) 1(-,+9 1! 7*.0%9!-
 "% (( :$(9(*"!9 *.7+,.(" �%-!,!) !/(.*, . ,"!-+9 — $( .. �. 9(>=8*.-!=*!) 
/!*6(-(*<%% ��� 1! !/-8>.32()  -(=( % -.7,%"%3, 1-!;!=%,4() , �%!-=(-
�.*()-! , 1992 5., 1-%7*.*!, 0"! $( . — :"! ,.>*()4%) 6./"!- 8$804(*%# !/-8-
>.32()  -(=+, . *( "!$&/! % "!0*%/ =-(,( %*+ % =-85%; <(**+; 1-!=8/"!,.  

�( . #,$#3" # !=*%9 %7 '.7!,+; -( 8- !, �( 18'$%/% �!9%, 7.1.  /!"!-
-+; 1!  ! "!#*%3 *. 1 #*,.-# 2010 5.  ! ".,%$ 2846,52 9$* 93. �! ,+18 /8 
1-!9+4$(**!) 1-!=8/<%% $( !1-!9+4$(**+) /!91$(/  7.*%9.(" ,"!-!( 9(-
 "! 1! $( "!1$%,*!-:*(-5("%0( /!5!. �!5$. *! =.**+9 �%*% "(- ",. 1-!-
9+4$(**! "% % :*(-5("%/% �� 1-!5*!7%-8(9+) !'?(9 7.5!"!,/% =-(,( %*+ / 

                                           
22© �.>%*. 
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2020 5. 9!>(" ,!7-. "% !" 7,4 =! 15 9$* 93. 	  ,#7%   0(9  =($.* 1-(=,.-%"($&-
*+) ,+,!= ! "!9, 0"! 1!"-('*! "& , =-(,( *!9  +-&( =$# 1(- 1(/"%,*!5! -.7-
,%"%# $( *!5!  (/"!-. '8=(" 1!$*! "&3 !'( 1(0(*. $( *+9% -( 8- .9% [7]. 
�"!$& ,.>*+) -( 8-  "-('8(" ! !'!5! ,*%9.*%# % 80("., <($& /!"!-!5!  6!--
9%-!,."& =! "!,(-*83 %*6!-9.<%3 ! "(/82(9  ! "!#*%% % 7.1. .;, *(!';!-
=%983 =$# 1-%*#"%# ,(-*+; 81-.,$(*0( /%; -(4(*%) /./ *. 8-!,*( 1-(=1-%-
#"%#, "./ % *. 8-!,*( -( 18'$%/% % 5! 8=.- ",..  

�8;5.$"(- /%) 80(" , �!  %% >( "/! -(5$.9(*"%-!,.*. �% "(9. *!-9."%,-
*!5! -(58$%-!,.*%#  ! "!%" %7 =!/89(*"!, 0("+-(; 8-!,*(), ,.>*!( 9( "!  -(-
=% /!"!-+; !",!=%" # -!  %) /%9  ".*=.-".9 — �!$!>(*%#9 1! '8;5.$"(- /!-
98 80("8 (���). �.  (5!=*#4*%) =(*& 8",(->=(*! % % 1!$&78(" # *. 1-./"%/( 
24 ���. �-(=% *%;  82( ",8(" ��� 24/2011 «�0(" 7."-." *. ! ,!(*%( 1-%-!=-
*+; -( 8- !,» [1]. �!5$. *! 1. 2 =.**!5! �!$!>(*%#, !*! 1-%9(*#(" # !-5.*%-
7.<%#9%, ! 82( ",$#32%9% 7."-."+ *. 1!% /, !<(*/8 % -.7,(=/8 1!$(7*+; % -
/!1.(9+; *. !1-(=($(**!9 80. "/( *(=-. �!$80.(" #, 0"! =.**!( 1!$!>(*%( *( 
-. 1-! "-.*#("  ,!( =() ",%( *. 1-(=1-%#"%# $( *!5! ;!7#) ",.. �=*!,-(9(**! 
, 1. 5 ��� 6/2001 «�0(" ! *!,*+;  -(= ",» 8/.7+,.(" #, 0"! «,  ! ".,( ! *!,-
*+;  -(= ", 80%"+,.3" # "./>( /.1%".$&*+( ,$!>(*%# *. /!-(**!( 8$804(*%( 
7(9($& (! 84%"($&*+(, !-! %"($&*+( % =-85%( 9($%!-."%,*+( -.'!"+); /.1%-
".$&*+( ,$!>(*%# , .-(*=!,.**+( !'?(/"+ ! *!,*+;  -(= ",; 7(9($&*+( 80. "-
/%, !'?(/"+ 1-%-!=!1!$&7!,.*%# (,!=., *(=-. % =-85%( 1-%-!=*+( -( 8- +)» [2]. 
	  !!",(" ",%%   1. 17 8/.7.**!5!  ".*=.-"., !'?(/"+ ! *!,*+;  -(= ",, 1!"-(-
'%"($& /%(  ,!) ",. /!"!-+;   "(0(*%(9 ,-(9(*% *( %79(*#3" # (7(9($&*+( 
80. "/% % !'?(/"+ 1-%-!=!1!$&7!,.*%#), *( 1!=$(>." .9!-"%7.<%%. 

�$#  -.,*(*%#  "!%" -.  9!"-("& .9(-%/.* /%) !1+". 	 '8;5.$"(- /!9 '.-
$.* ( .9(-%/.* /%; /!91.*%) 1-%-!=*+( -( 8- + !"-.>.3" # /./ ,*(!'!-!"*+( 
./"%,+ % *.7+,.3" #, *.1-%9(-, «�( *+( 85!=&#», «�.1. + *(6"% % 5.7.», «�.$(-
>% 9%*(-.$!,». �.**+( !'?(/"+ 1-%*%9.3" # / 80("8 1!  "!%9! "% 1-%!'-("(-
*%# % 1! 9(-( %; % 1!$&7!,.*%# 1(-,!*.0.$&*.#  "!%9! "& 7.1. !, 1! "(1(**! 
89(*&4.(" #, ". (. 1!=!'*+) 1-!<(   -(5% "-%-8(" # /./ % "!2(*%(. �8;5.$"(--
 /%) 80(" % "!2(*%# 7.1. !,   !=*!)  "!-!*+ 1!7,!$#(" !'( 1(0%"& !'?(/"%,*83 
!<(*/8 1-%-!=*+; 7.1. !,,   =-85!) — 1-!1!-<%!*.$&*!  1% +,."&  "!%9! "& 
1-%-!=*+; -( 8- !, *. =!'+"+( 9."(-%.$&*+( <(**! "%. �. 0("  899+ % "!2(-
*%# 7.1. !, , .9(-%/.* /!) 1-./"%/(  ;!>   1-!%7,!= ",(**+9 9("!=!9 *.0% -
$(*%# .9!-"%7.<%% 1! ! *!,*+9  -(= ",.9. �-% 1-%!'-("(*%% 1-%-!=*+; -( 8--
 !, !<(*%,.(" # =!/.7.**.# ,($%0%*. 7.1. !, , *."8-.$&*!9 %79(-%"($( [3]. 

 	 8 $!,%#; 5$!'.$%7.<%% :/!*!9%/% ,! , (9 9%-( ./"%,*! ,(=(" # -.'!". 
1! 1(-(;!=8 *. 9(>=8*.-!=*+(  ".*=.-"+ 6%*.* !,!) !"0("*! "% (����). 
�=*./! %  -(=% 9(>=8*.-!=*+;  ".*=.-"!, *(" "!5!, , /!"!-!9 '+ '+$% !1-(-
=($(*+ 1-.,%$. ,(=(*%# 80(". $( *+; *. .>=(*%). �=%* ",(**+)  ".*=.-", /!-
"!-+) /. .(" # =.**!) "(9+,  ,#7.*   80("!9 7."-." *. -.7,(=/8 % !<(*/8 7.1.-
 !, 9%*(-.$&*+; -( 8- !,, % *.7+,.(" # ���� 6 «�.7,(=/. % !<(*/. 7.1. !, 
9%*(-.$&*+; -( 8- !,». �! ,+;!=. :"!5!  ".*=.-". ,  ,#7%   !" 8" ",%(9  !!"-
,(" ",832%; 1!$!>(*%) *. 1-./"%/( % 1!$&7!,.$% & -.7$%0*+( 1!=;!=+ / 80(-
"8 7."-.": /.1%".$%7.<%#,  1% .*%( 1! .*.$!5%%   7."-.".9% *. %  $(=!,.*%#. 
	!79!>*!, 0"! !" 8" ",%( *!-9."%,*+; 1!$!>(*%) 1! 80("8 7."-.",  ,#7.**+; 
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  $( *+9% -( 8- .9%, 1!="!$/*(" /  !7=.*%3 *!,+;  ".*=.-"!,, /./ % ,  %"8.-
<%%   9%*(-.$&*+9% -( 8- .9%. �-(=1! +$/% 8>(  82( ",83". �(5!=*# 4%-!-
/! !' 8>=.3" # ,!79!>*+( %79(*(*%# % =!1!$*(*%# 9("!=%/ '8;5.$"(- /!5! 
80(". $( *+; ./"%,!,.  

�! 9*(*%3 9*!5%; %*! "-.**+; :/!*!9% "!,, , "!9 0% $( % 
=($&6%*! 
�-% !5.,  !"-8=*%/. =(1.-".9(*". TeSAF , 8*%,(- %"("( 5. �.=!,., �".$%#, 
1-% ,(=(*%% '8;5.$"(- /!5! 80(". *(!';!=%9! !<(*%,."& %79(*(*%( 1! "!#*-
*!)  "!%9! "% =(-(,&(, % 1-!,!=%"& 1(-(!<(*/8 ! *!,*+; 6!*=!, =! 9!9(*"., 
/!5=. =-(,( %*. 6./"%0( /% % 1!$&7!,.*.. 
=($&6%*! �-% !5. !"9(0.(", 0"! 
'8;5.$"(- /%) 80(" =!$>(* '+"& 1-! ", 0"!'+ 1-(=! ".,%"& '!$(( 1!$(7*+( 
-(4(*%# =$# 1-(=1-%*%9."($# 1-% ,+'!-( :/!*!9%0( /!) 1!$%"%/%. � *%9  !-
5$. (* Hans A. Jobstl,  !"-8=*%/ ,(* /!5! 8*%,(- %"(". 1-%-!=*+; -( 8- !, % 
1-%/$.=*!) *.8/% ! >%7*%. �* !"9(0.(", 0"! 5$.,*.# 1-!'$(9. '8;5.$"(- /!5! 
80(". — :"! *(=! "."!0*+) 80(" (>(5!=*+; %79(*(*%) $( *+; ./"%,!,. �-!9( 
!" 8" ",%# 6./"%0( /%; =.**+;, 1!$80.(9+; , -(78$&"."( %*,(*".-%7.<%% $(-
 ., , 6%*.* !,!9 80("( !" 8" ",8(" .=(/,."*.# !<(*/. 1-%'+$% % $( *+; ./"%-
,!,. �.79(- /8'%0( /!5! 9("-.   80("!9 /!-+ *(=! "."!0(* '(7 80(".  ! ".,. 
*. .>=(*%), /.0( ",. =-(,( %*+,  !-"%9(*"., /.0( ",. % 8 $!,%) 1!0,+. 	 ! -
*!,*!9 6%*.* !,+) 80(" 9!>(" ,*( "% ,/$.= "!$&/! , =! "."!0*! ,.>*+) 1!-
/.7."($& 8 "!)0%,! "% — $%/,%=*! "&. �./ /./ 1-(=1-%#"%# $( *!) !"-. $% 
!'+0*! %9(3" '!$&483 =!$3 '+ "-!!'!-.0%,.(9+; ./"%,!,, :"!" 1!/.7."($& 
*( #,$#(" #  "!$& ,.>*+9 =$# $( *!5! 1-(=1-%#"%#   "!0/% 7-(*%# 8 "!)0%,!5! 
81-.,$(*%# $( *+9 ;!7#) ",!9. �!-!4! -.7,%"+) 80(" 7."-." 9!>(" 1-(=! ".-
,%"& '!$&4!( /!$%0( ",! %*"(-( *+; =.**+;. 	 -.'!"( .,"!- 1-%,!=%" 1-%9(- 
., "-%) /!) '.7+ =.**+; '8;5.$"(- /!5! 80(". 1-(=1-%#"%) $( *!) !"-. $%, , 
/!"!-83 *. 1-!"#>(*%%  !-!/. $(" 7.1% +,.3" # =.**+( 6%*.* !,!5! 80(". % 
80(". 7."-." $( *+; 1-(=1-%#"%). �=*./! % :"% =.**+( *(=! "."!0*! 8=!,$(-
",!-%"($&*+, "./ /./ *( !"-.>.3" %79(*(*%) $( *+; ./"%,!,. �! 9*(*%3 Hans 
A. Jobstl ! *!,*!) *(=! "."!/ '8;5.$"(- /!5! 80(". 1-(=1-%#"%) $( *!) !"-. -
$% 7./$30.(" # , 1-(*('-(>(*%% %$% , *(/!--(/"*!) 7.1% % %79(*(*%) 7.1. !, 
*. .>=(*%), , !" 8" ",%% %$% , *(.=(/,."*!9 1-(= ".,$(*%% 1-!0%; 8 $85, 
! !'(**! /. .32%; # :/!$!5%%. 

	 �!  %) /!) 1-./"%/( !"0("*! "& ! $( *+; 1!>.-.;, 8 $!,%#; 1!0,+, ! 
7.5-#7*(*%#; 7(9($& $( *!5! 6!*=., ! 1-!,(=(*%% 9(-!1-%#"%) 1! !;-.*(, 7.-
2%"( % ,! 1-!%7,!= ",8 $( !, *! %"  "."% "%0( /%) ;.-./"(-. �-5.*.9% 
81-.,$(*%# $( .9% 8 ".*!,$(*! 9*!>( ",! 6!-9 !"0("*! "%, /!"!-.# =!$>*. 
'+"& 1-(=! ".,$(*. 1-(=1-%#"%#9% $( *!) !"-. $%. �.**+( :"%; !"0("!, 9!5-
$% '+ '+"& % 1!$&7!,.*+ =$# <($() '8;5.$"(- /!5! 80("., "./ /./, *.1-%9(-, 
8 $!,%# 1!0,+ !/.7+,.3"  82( ",(**!( ,$%#*%( *. -! " % -.7,%"%( *. .>=(-
*%), .  !!",(" ",(**! *. -(78$&"."+ ;!7#) ",(**!) =(#"($&*! "% 1-(=1-%#"%) 
, "!) %$% %*!)  6(-( $( *!5! ;!7#) ",..  

	 8 $!,%#; !" 8" ",%# -(5$.9(*"%-!,.**!5! 1!$!>(*%# !' 80("( 7."-.", 
 ,#7.**+;   -.7,%"%(9 $( *+; -( 8- !,, !"-. $(,+( ! !'(**! "% -(/!9(*=83" 
% 1!$&7!,."&  $(=83283 5-811%-!,/8 7."-." ! *!,*+; 1-!%7,!= ", $( !:/ -
1$8.".<%%,  1$.,*+; % $( !1(-(,.$!0*+; -.'!" 1! /.$&/8$#<%!**+9  "."&#9: 

• 1$.". 7. =-(,( %*8, !"18 /.(983 *. /!-*3 — *. $( !7.5!"!,/.;; 
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•  +-&( % 9."(-%.$+ 7. 9%*8 !9 ,!7,-."*+; !";!=!, — 1! 1(-(-.'."+-
,.32%9 1-!%7,!= ",.9; 

•  "!%9! "& 1!/81*!) =-(,( %*+ — *. $( !7.5!"!,/.;; 
• !1$.". "-8=. 1-!%7,!= ",(**+; -.'!0%; — *. , (; ,%=.; 1-!%7,!= ",; 
• !"0% $(*%# *.  !<%.$&*+( *8>=+ 1-!%7,!= ",(**+; -.'!0%; — *. , (; 

,%=.; 1-!%7,!= ",; 
• -. ;!=+ *. 1!=5!"!,/8 % ! ,!(*%( 1-!%7,!= ",. — *. , (; ,%=.; 1-!%7-

,!= ",;  
• -. ;!=+ *.  !=(->.*%( % :/ 1$8.".<%3 !'!-8=!,.*%# — *. , (; ,%=.; 

1-!%7,!= ",; 
• 8 $85% $( !,!7*!5! "-.* 1!-". *. ,+,!7/( % -. ;!=+ 1!  !=(->.*%3 $(-

 !,!7*+; =!-!5 — *. $( !7.5!"!,/.;; 
• <(;!,+( -. ;!=+ — *. , (; ,%=.; 1-!%7,!= ",; 
• !'2(;!7#) ",(**+( -. ;!=+ — *. , (; ,%=.; 1-!%7,!= ",; 
• 1-!0%( 1-!%7,!= ",(**+( -. ;!=+ — *. , (; ,%=.; 1-!%7,!= ",; 
• /!99(-0( /%( -. ;!=+ (-. ;!=+ *. 1-!=.>8) — *. , (; ,%=.; 1-!%7,!= ",. 
�!  "."&( «�$.". 7. =-(,( %*8, !"18 /.(983 *. /!-*3» !"-.>.3" #  89-

9.-*+( 7."-."+ *. 81$."8 , '3=>(" 8 ".*!,$(**+; 1$."(>() — $( *!5! =!;!=. 
%, , 8 ".*!,$(**+;  $80.#;, — .-(*=*!) 1$."+ 7. .-(*=8 80. "/!, $( *!5! 6!*-
=.. �."-."+ 1! :"!)  "."&( !"*! #" # *. $( !7.5!"!,%"($&*!( 1-!%7,!= ",!. �"-
-. $(,+( ! !'(**! "% *( 8 ".*.,$%,.3" !'#7.**! "% $( !7.5!"!,%"($&*+; !--
5.*%7.<%) !"*! %"& =.**+( 7."-."+ ,  ! "., -. ;!=!, '8=82%; 1(-%!=!,   1!-
 $(=832%9 -. 1-(=($(*%(9 *.  ('( "!%9! "& 7.5!"!,$(**!) =-(,( %*+, / /!"!-
-!) !"*! #" # 1-!%7,(=(**+( 1$."(>%. �$(=!,."($&*!, =!18 /.(" # *(1! -(= "-
,(**!(  1% .*%( 1-!%7,(=(**+; -. ;!=!, *.  ('( "!%9! "& $( !7.5!"!,!/: 

=('("  0(". 20 «� *!,*!( 1-!%7,!= ",!» /-(=%"  0(". 68 «�. 0("+ 1! *.-
$!5.9 %  '!-.9» — *.  8998 $( *!5! =!;!=.; 

=('("  0(". 20 /-(=%"  0(". 76 «�. 0("+   -.7*+9% =('%"!-.9% % /-(=%"!-
-.9%» — *.  8998 .-(*=*!) 1$."+ 7. .-(*=8 80. "/!, $( *!5! 6!*=.. 

 

�	��	����
	����	� ��	��� 

1. �' 8",(->=(*%% 1!$!>(*%# 1! '8;5.$"(- /!98 80("8 «�0(" 7."-." *. ! ,!(*%( 1-%-
-!=*+; -( 8- !,» ��� 24/2011 [�$(/"-!**+) -( 8- ] : 1-%/.7 �%*6%*. �� !" 06.10.2011 5. 
B 125* // ��� «�!* 8$&".*"�$3 » : «�./!*!=."($& ",!». 

2. �' 8",(->=(*%% 1!$!>(*%# 1! '8;5.$"(- /!98 80("8 «�0(" ! *!,*+;  -(= ",» ��� 
6/01 [�$(/"-!**+) -( 8- ] : 1-%/.7 �%*6%*. �� !" 30.03.2001 5. B 26* // ��� «�!* 8$&-
".*"�$3 » : «�./!*!=."($& ",!». 

3. .���,��
, #. �. �8;5.$"(- /%) 80(" 1-%-!=*+; -( 8- !, [�(/ "] / �. 
. �!$&<!,. // 
�.$!5%. �*,( "%<%%. �.1%".$. — 2004. — B 2. — �. 83. 

4. �-%-!=*+( -( 8- + [�$(/"-!**+) -( 8- ] // �!$&4!) :*<%/$!1(=%0( /%)  $!,.-&. 
— �(>%9 =! "81.: http://www.slovopedia.com/2/207/254933. — �.5$.   :/-.*.. 

5. �-%-!=*+( -( 8- + [�$(/"-!**+) -( 8- ] // �!$&4.#  !,(" /.# :*<%/$!1(=%#. — 
�(>%9 =! "81.: http://slovari.yandex.ru. — �.5$.   :/-.*.. 

6. �-%-!=*+( -( 8- + [�$(/"-!**+) -( 8- ] // �%*.* !,+)  $!,.-& �%*.9. — �(>%9 
=! "81.: http://dic.academic.ru/dic.nsf/fin_enc/27780. — �.5$.   :/-.*.. 

7. � *!,*+( *.1-.,$(*%# -.7,%"%# $( !1-!9+4$(**!5! /!91$(/ . �( 18'$%/% �!9% 
*. 2010—2015 55. % *. 1(-%!= =! 2020 5. [�$(/"-!**+) -( 8- ] / �%*% "(- ",! -.7,%"%# 
1-!9+4$(**! "%, "-.* 1!-". %  ,#7% �( 18'$%/% �!9% : !6%<.  .)". — �(>%9 =! "81.: 
http://minprom.rkomi.ru. — �.5$.   :/-.*.. 
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= � 378:658 

 
� 	�
��� ���	�
���� 
�
��' ������� �,���� )!!�������	�� ���������	�� ��'
, 

���������+( ���� �����	�����+( 
�����. 

 
:. $. 2�������,  
1-(1!=.,."($&  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 


�
��� ��:���	�9:�3 1������ ������  
077����	����� ��5���������  

���
��	
������4� �2��8����5 23 
 
	 1-./"%/( =(#"($&*! "% !'-.7!,."($&*+; 80-(>=(*%) 0. "! ,!7*%/.(" 

,!1-!  ! /-%"(-%#; :66(/"%,*! "% =(#"($&*! "% :"%; 80-(>=(*%). �<(*/. :6-
6(/"%,*! "% =(#"($&*! "% 9!>(" ,+ "81."&  1! !'!9 !<(*/% /.0( ",. -.'!"+ 
=%-(/"!-. % %*+; -.'!"*%/!, !'-.7!,."($&*!5! 80-(>=(*%#, ! *!,.*%(9 =$# 
8,($%0(*%# ( *%>(*%#) !'?(9!, (5! 6%*.* %-!,.*%#, 1-% 8>=(*%# (*( 1-% 8-
>=(*%#) /./%;-$%'! *.5-.=, 1-(=! ".,$(*%# (*( 1-(=! ".,$(*%#) 1!!2-(*%) 
% ". =. 	 *. "!#2(( ,-(9#  82( ",8(" *( /!$&/! 9("!=%/ !<(*/% :66(/"%,*!-
 "% =(#"($&*! "% !'-.7!,."($&*!5! 80-(>=(*%#. �=*./! , ( !*% *( #,$#3" # 
 !,(-4(**+9%. 

�!= :66(/"%,*! "&3 =(#"($&*! "% ,87. �. 	. �(2(-#/!,. -.  9."-%,.(" 
!1"%9.$&*! "& 7."-." *. 8,($%0(*%( 0($!,(0( /!5! /.1%".$. !'80.(9!5! %  !-
!",(" ",%( 8-!,*# 0($!,(0( /!5! /.1%".$. ,+18 /*%/. "-('!,.*%#9 -.'!"!=.-
"($(). �!!",(" ",(**!, ,,!=%" 1!*#"%( !1"%989., !"-.>.32(5!  !!",(" ",%( 
8-!,*# 68*/<%!*%-!,.*%# ,87. /!*/8-(*"*+9 "-('!,.*%#9 -+*/.. 	  ! "!#-
*%% !1"%989. , ( :$(9(*"+ ,87. 68*/<%!*%-83"   9./ %9.$&*! ,!79!>*!) 
 "(1(*&3 :66(/"%,*! "%. 

�-!,(*& :66(/"%,*! "% 68*/<%!*%-!,.*%# ,87. !<(*%,.(" # /./ 1-%'$%-
>(**! "& -(78$&"."!, !<(*/% /  ! "!#*%3 !1"%989.. �$# :"!5! ,,!=%" # %*"(-
5-.$&*+) 1!/.7."($& !<(*/% :66(/"%,*! "% =(#"($&*! "% ,87. (=.$(( — %*"(-
5-.$&*+) 1!/.7."($& !<(*/% :66(/"%,*! "%). 

�$# -. 0(". ,($%0%*+ %*"(5-.$&*!5! 1!/.7."($# !<(*/% :66(/"%,*! "%, 
1-(=$.5.(" #  $(=832.# 6!-98$.: 

 

Eedu = J ·  Kedu + (1 – J) ·  Nedu,      (1) 
 

5=( J — ,( !,!) /!:66%<%(*", !"-.>.32%)  "(1(*& 7.,% %9! "% ,87. !" 
,*(4*()  -(=+; Kedu — 1!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "& =(#"($&-
*! "% ,87. ,! ,*(4*()  -(=( ((5! /!*/8-(*"! 1! !'*! "&); Nedu — 1!/.7."($&, 
;.-./"(-%7832%) :66(/"%,*! "& =(#"($&*! "% ,87. ,! ,*8"-(**()  -(=(. 

�$# !<(*/% :66(/"%,*! "% =(#"($&*! "% ,87. /./ 1!,+4(*%#  "!%9! "% 
-(.$%7!,.**!5! 0($!,(0( /!5! /.1%".$., �. 	. �(2(-#/!,!) 1-(=$!>(*+ 

                                           
23© �(-(=!,. �. �., 2012 
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!'!'2(**+( -(78$&"%-832%( 1.-.9("-+ :66(/"%,*! "% 68*/<%!*%-!,.*%# 
,87.. 

�.-!=*!;!7#) ",(**.# :66(/"%,*! "& !'-.7!,."($&*!) =(#"($&*! "% ,87. 
(Emacro), /!"!-.# -.  0%"+,.(" # 1! 6!-98$(  

 

      (2) 
 

5=( KLP
vp — 1!/.7."($&, ;.-./"(-%7832%)  8998  -(=*(5! 7. 5!= 1-%-! ". ,(-

$%0%*+ 1-!%7,(=(**!) =!'.,$(**!)  "!%9! "% (1! , (9 5-811.9 ,+18 /*%/!, 
7. 1! $(=*%( n $("), -8'. (=$# ,+18 /*%/!, 1-(=+=82(5! 7. !"0("*+9 5!=. 7. 
'.78 '(-(" #  -(=*## 1! !"-. $% 5!=!,.# 1-!%7,!=%"($&*! "& "-8=.  !"-8=*%/., 
*( %9(32(5! 1-!6(  %!*.$&*!5! !'-.7!,.*%#); Z — 1!/.7."($&, ;.-./"(-%-
7832%)  -(=*%( (7. 1! $(=*%( n $(") 5!=!,+( 7."-."+ *. 1!=5!"!,/8 1  "8=(*-
".), -8'.; n —  -(=*%) 6./"%0( /%) (1! , (9 5-811.9 ,+18 /*%/!,)  -!/ !'8-
0(*%# ,+18 /*%/. , =.**!9 ,87(, $(". 

�(- !*.$&*.# :66(/"%,*! "& !'-.7!,."($&*!) =(#"($&*! "% ,87., /!"!-.# 
-.  0%"+,.(" # 1! 6!-98$( 

      (3) 
 

5=( KLT — 1!/.7."($&, ;.-./"(-%7832%)  8998  -(=*(5! 7. 5!= 1-%-! ". ,($%-
0%*+ !1$."+ "-8=. (1! , (9 5-811.9 ,+18 /*%/!, 7. 1! $(=*%( n $("), -8'. 
(=$# ,+18 /*%/!, 1-(=+=82(5! 7. !"0("*+9 5!=. 7. '.78 '(-(" #  -(=*## 1! 
!"-. $% 5!=!,.# 7.-.'!"*.# 1$.".  !"-8=*%/., *( %9(32(5! 1-!6(  %!*.$&*!-
5! !'-.7!,.*%#); S — 1!/.7."($&, ;.-./"(-%7832%)  -(=*33 (7. 1! $(=*%( n 
$(")  "!%9! "& !'80(*%# 1  "8=(*"., -8'.; n —  -(=*%) 6./"%0( /%) (1! , (9 
5-811.9 ,+18 /*%/!,)  -!/ !'80(*%# ,+18 /*%/. , =.**!9 ,87(, $(". 

�-!,(*& /!*/8-(*"! 1! !'*! "% ,87. *. -+*/( !'-.7!,."($&*+; 8 $85 Kedu 
-.  0%"+,.(" # /./  -(=*(,7,(4(**.# ,($%0%*. *.-!=*!;!7#) ",(**!) :66(/-
"%,*! "% % 1(- !*.$&*!) :66(/"%,*! "% !'-.7!,."($&*!) =(#"($&*! "% ,87. , 
!"*!4(*%% / 9./ %9.$&*+9 7*.0(*%#9 1! !"-. $%. �'2%) ,%= 6!-98$+ =$# 
!1-(=($(*%# =.**!5! 1.-.9("-. 9!>*! 1-(= ".,%"& ,  $(=832(9 ,%=(: 

 

,   (4) 

 

5=( max{Emacro 
i} — 1!/.7."($&, ;.-./"(-%7832%) 9./ %9.$&*!( 7*.0(*%( *.-

-!=*!;!7#) ",(**!) :66(/"%,*! "% (1! , (9 ,87.9, 5!"!,#2%9  1(<%.$% "!, 
 ;!>()  1(<%.$&*! "%, ,;!=#2%9 , top-10 -()"%*5. ,87!, 1! !<(*/.9 -.'!"!-
=."($()); max{Eind

i} — 1!/.7."($&, ;.-./"(-%7832%) 9./ %9.$&*!( 7*.0(*%( 
1(- !*.$&*!) :66(/"%,*! "% (1! , (9 ,87.9, 5!"!,#2%9  1(<%.$% "!,  ;!>() 
 1(<%.$&*! "%, ,;!=#2%9 , top-10 -()"%*5. 8 1(4*! "% ,+18 /*%/!, ,87!,); 
m —  -(=*## =!$#  "8=(*"!,   1!$*+9 ,!79(2(*%(9 7."-." *. !'80(*%( , !'-
2() 0% $(**! "% !'80.32%; # ,87. 7. n $(" [1]. 

�.7=($(*%( :66(/"%,*! "% =(#"($&*! "% ,87. *. *.-!=*!;!7#) ",(**83 % 
1(- !*.$&*83, . "./>(  -(=*(,7,(4(**.# !<(*/. %; ,/$.=. , 1!/.7."($& /!*/8-
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-(*"! 1! !'*! "% ,87. 1!7,!$#3"  -.,*%,."& ,87+ /!99(-0( /%(, 5! 8=.- "-
,(**+( %  !  9(4.**+9 6%*.* %-!,.*%(9. 

�!5=. !'-.7!,."($&*+) 1-!<(   -.  9."-%,.(" # 0(-(7 1-%798 /!*(0*!5! 
-(78$&".". — -(.$%7!,.**!5! 0($!,(0( /!5! /.1%".$., �. 	. �(2(-#/!,!) 
!"!>=( ",$#3" # 1!*#"%# ,*(4*() :66(/"%,*! "% =(#"($&*! "% % /!*/8-(*"!-
 1! !'*! "% ,87.. 	*(4*## :66(/"%,*! "& =(#"($&*! "% ,87. !"-.>.(" ,+1!$-
*(*%( !>%=.*%) =,8; 5-811 %*"(-( !,: -.'!"!=."($# — , ,+ !/!) 1-!%7,!=%-
"($&*! "% "-8=. ,+18 /*%/!, ,87., % -.'!"!1!$80."($# — , 8-!,*( 7.-.'!"*!) 
1$."+, .=(/,."*!9  -(= ",.9 % 8 %$%#9, 7."-.0(**+9 *. 1!$80(*%( !'-.7!,.-
*%#. �66(/"%,*! "& 68*/<%!*%-!,.*%# ,87. 7.,% %" /./ !" ,*(4*(), "./ % 
,*8"-(**()  ! ".,$#32(), 1!:"!98 ,!7*%/.(" *(!';!=%9! "& !1-(=($%"& 
,*8"-(**33 :66(/"%,*! "& =(#"($&*! "% ,87.. 	*8"-(**## :66(/"%,*! "& 
 ,#7.*.   1!"-('*! "&3 ,87. ,  .9! !;-.*(*%% % ,! 1-!%7,!= ",(, ". (. *.-
 /!$&/! -.<%!*.$&*! !-5.*%7!,.*+ 1-!<(  + ,*8"-% ,87., *. /!$&/! ,87 ,!7-
9(2.(" 7."-."+ *. 1!=5!"!,/8  1(<%.$% "!, % ". =. �. :66(/"%,*! "& 68*/-
<%!*%-!,.*%# ,87. !/.7+,.3" ,$%#*%( -.7$%0*+( 1!/.7."($%. �!$%0( ",! 1!-
/.7."($() 7.,% %" !"  1(<%6%/% ,87., 1!$*!"+  "."% "%0( /!) '.7+ % =-85%; 
8 $!,%). 	+=($#3" # -.7$%0*+( 1!/.7."($%. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "& 68*/<%!*%-!,.*%# -8/!,!-
= ",. ,87. (AN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !-
!",(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# 
/.>=!5! 1!/.7."($# *. :66(/"%,*! "& 9(*(=>9(*". ,87.: 

 

AN = a1A1 + …+ aj Aj +…+ ak Ak,    (5) 
 

5=( a1…ak — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; A1…Ak — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "& 68*/<%!*%-!-
,.*%# -8/!,!= ",. ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "&  !7=.*%# % -(.$%7.<%%  "-.-
"(5%% ,87. (BN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !-
!",(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# 
/.>=!5! 1!/.7."($# *. :66(/"%,*! "&  "-."(5%0( /!5! 81-.,$(*%# , ,87( 

 

BN = b1B1 + …+ bj Bj +…+ bk Bk,     (6) 
 

5=( b1…bk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; B1…Bk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "&  !7=.*%# % 
-(.$%7.<%%  "-."(5%% ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "& % 1!$&7!,.*%# /.=-!,!5! 
1!"(*<%.$. ,87. (CN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.*-
*+;  !!",(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& 
,$%#*%# /.>=!5! 1!/.7."($# *. :66(/"%,*! "& % 1!$&7!,.*%# 1!"(*<%.$. 1-(-
1!=.,."($() %  !"-8=*%/!, ,87. 

 

CN = c1C1 + … + cj Cj + … + ck Ck,    (7) 
 

5=( c1…ck — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; C1…Ck — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "& % 1!$&7!,.*%# 
/.=-!,!5! 1!"(*<%.$. ,87.. 
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�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "& % 1!$&7!,.*%# -( 8- !, ,8-
7. (DN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !!",(" "-
,832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# /.>=!5! 
1!/.7."($# *. :66(/"%,*! "& % 1!$&7!,.*%# -.7$%0*+; ,%=!, -( 8- !, ,87. 

 

DN = d1D1 + …+ dj Dj + … + dk Dk,     (8) 
 

5=( d1…dk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; D1…Dk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "& % 1!$&7!,.*%# 
-( 8- !, ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "& ,*8"-(**%; 1-!<(  !, ,87. 
(RN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !!",(" ",83-
2%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# /.>=!5! 1!-
/.7."($# *. :66(/"%,*! "& 1-!<(  !, ,87.: 

 

RN = r1 R1 + … + rj Rj + … + rk Rk,    (9) 
 

5=( r1…rk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; R1…Rk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "& ,*8"-(**%; 
1-!<(  !, ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "&  % "(9+ 81-.,$(*%# /.0( "-
,!9 1!=5!"!,/%  1(<%.$% "!, , ,87( (GN), !1-(=($#(" # *.9% *. ! *!,( -#=. 
1!/.7."($(),  ,#7.**+;  !!",(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.-
>.32%9%  "(1(*& ,$%#*%# /.>=!5! 1!/.7."($# *. /.0( ",! 1!=5!"!,/%  1(<%.-
$% ". ,87.: 

GN = g1G1 + …+ gj Gj + … + gk Gk,    (10) 
 

5=( g1…gk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; G1…Gk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "&  % "(9+ 
81-.,$(*%# /.0( ",!9 1!=5!"!,/%  1(<%.$% "!, , ,87(. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "&  % "(9+ 9!"%,.<%% 1(- !-
*.$. ,87. (LN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !!"-
,(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# /.-
>=!5! 1!/.7."($# *. 8=!,$(",!-(**! "& 1-(1!=.,."($() %  !"-8=*%/!,  ,!() 
-.'!"!) , =.**!9 ,87(: 

LN = l1 L1 + … + lj Lj + … + lk Lk,    (11) 
 

5=( l1…lk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; L1…Lk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "&  % "(9+ 9!"%-
,.<%% 1(- !*.$. ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :66(/"%,*! "&  % "(9+  !7=.*%# % 1!=-
=(->.*%# 1!7%"%,*+; %9%=>. % -(18".<%% ,87. (HN), !1-(=($#(" # *.9% *. 
! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !!",(" ",832%9% ,( !,+9% /!:66%<%(*-
".9%, !"-.>.32%9%  "(1(*& ,$%#*%# /.>=!5! 1!/.7."($# *.  82( ",832%) , 
!'2( ",( !'-.7 ,87.: 

 

HN = h1H1 + … + hj Hj + … + hk Hk,    (12) 
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5=( h1….hk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; H1…Hk — 1!/.7."($%, ;.-./"(-%7832%( :66(/"%,*! "&  % "(9+  !7-
=.*%# % 1!==(->.*%# 1!7%"%,*+; %9%=>. % -(18".<%% ,87.. 

�!/.7."($&, ;.-./"(-%7832%) :/!*!9%0( /83 :66(/"%,*! "& =(#"($&*!-
 "% ,87. (WN), !1-(=($#(" # *.9% *. ! *!,( -#=. 1!/.7."($(),  ,#7.**+;  !!"-
,(" ",832%9% ,( !,+9% /!:66%<%(*".9%, !"-.>.32%9%  "(1(*& ,$%#*%# /.-
>=!5! 1!/.7."($# *. ! *!,*+( 6%*.* !,+( 1!/.7."($% -.'!"+ ,87. %  ! "!#*%( 
(5! 9."(-%.$&*!-"(;*%0( /!) '.7+: 

 

WN = w1W1 + … + wj Wj + … + wk Wk,    (13) 
 

5=( w1….wk — ,( !,+( /!:66%<%(*"+, -.  0%".**+( *. ! *!,.*%% :/ 1(-"*+; 
!<(*!/; W1…Wk — 1!/.7."($%, ;.-./"(-%7832%( :/!*!9%0( /83 :66(/"%,-
*! "& -.'!"+ ,87. [1]. 

�("!=%/., 1-(= ".,$(**.# �. 	. �(2(-#/!,!), 1!7,!$#(" /!$%0( ",(**! 
!<(*%"& :66(/"%,*! "& 68*/<%!*%-!,.*%# ,87. /./ , "(/82%) 1(-%!=, "./ % , 
1(- 1(/"%,(. �. ! *!,( :"!) 9("!=%/% ,7.%9! ,#7% 1!= % "(9 ,87., ,*(4*() % 
,*8"-(**() :66(/"%,*! "% 9!>*! !1-(=($%"&  %$&*+( %  $.'+( 7!*+ , -.'!"( 
,87., 0"!, ,  ,!3 !0(-(=&, 1!7,!$#(" ,+-.'!"."& -(/!9(*=.<%% 1! 6!-9%-!,.-
*%3 =$#  !!",(" ",832(5! ,87. :66(/"%,*!)  "-."(5%% -.7,%"%# !'-.7!,.-
"($&*!5! 80-(>=(*%# , -+*!0*+; 8 $!,%#;. 

�! 9*(*%3 .,"!-., 9("!=%/. !'$.=.(" -#=!9 1-(%982( ",, !'8 $.,$%,.3-
2%; (( *.80*83 % 1-./"%0( /83 <(**! "&. �("!=%/. #,$#(" # '!$((  !,(-4(*-
*+9 %* "-89(*"!9 !<(*/% :66(/"%,*! "% =(#"($&*! "% ,87., /!"!-+) , 1!$*!) 
9(-( 80%"+,.(" ! !'(**! "% -+*!0*!) :/!*!9%/%. �("!=%/. #,$#(" # 8*%,(--
 .$&*!), ". (. !*. 1-%9(*%9. =$# $3'!5! 80('*!5! 7.,(=(*%#, 7.*%9.32(5! # 
1-!6(  %!*.$&*+9 !'-.7!,.*%(9. �-!9( :"!5!, =.**83 9("!=%/8 9!>*! % 1!$&-
7!,."& =$# !<(*/% :66(/"%,*! "% 68*/<%!*%-!,.*%# /./ , (5! ,87., "./ % '!$(( 
87/%; 80. "/!, — !"=($&*+; 1!= % "(9. �("!=%/. !'$.=.(" 7*.0%"($&*!) 5%'/!-
 "&3 % ,+ !/!)  "(1(*&3 =! "!,(-*! "% -(78$&"."!,. �-./"%0( /% =$# !<(*/% 
:66(/"%,*! "% 68*/<%!*%-!,.*%# ,87. 9!>*! % 1!$&7!,."& $3'!( /!$%0( ",! 
*!-9."%,*+; 1!/.7."($(), % =.>( 1-% !" 8" ",%% =.**+; 1! !"=($&*+9 1!= % -
"(9.9, %*"(5-.$&*+) 1!/.7."($& *(  *%>.("  "(1(*&  ,!() !'?(/"%,*! "%. 

� !'!( 9( "! , 6!-9%-!,.*%% /!*/8-(*"! 1! !'*+; !'-.7!,."($&*+; 8 -
$85 7.*%9.("  % "(9. 1!/.7."($() !<(*/% :/!*!9%0( /!) :66(/"%,*! "% !'-.-
7!,."($&*!5! 1-!<(  .: 8=($&*+( 7."-."+ *. !'-.7!,."($&*+) 1-!<(  , !'2%( 
7."-."+ *. !'-.7!,."($&*+) 1-!<(  , 1!/.7."($% :66(/"%,*! "% -.'!"+ ,87..  

�! 9*(*%3 �. �. �.#1%*!), :".  % "(9. 1!/.7."($() *.1-.,$(*. *. ,+#,$(-
*%( :/!*!9%0( /%; /!*/8-(*"*+; ,!79!>*! "() 87. *. -+*/( !'-.7!,."($&*+; 
8 $85. �!"!-.# =.(" ,!79!>*! "&  "-8/"8-%-!,."& ,$%#*%( =.**+; �! 8=.- ",(*-
*+9 !'-.7!,."($&*+9  ".*=.-"!9 ,+ 4(5! 1-!6(  %!*.$&*!5! !'-.7!,.*%# (��� 
	��) :/!*!9%0( /%; 1.-.9("-!, 80('*!5! 1-!<(  . *. /!*/8-(*"*!( 1!$!>(*%( 
,87. % (5!  "-8/"8-*+; 1!=-.7=($(*%) *. -+*/( !'-.7!,."($&*+; 8 $85. �-(=$.-
5.(9.# �. �. �.#1%*!) 9("!=%/.  "-8/"8-%7.<%% 7."-." 1!7,!$#(" '!$(( ! !7-
*.*! *.1-.,$#"& :/!*!9%0( /%( % !-5.*%7.<%!**+( -( 8- + !'-.7!,."($&*!5! 
80-(>=(*%# *. =! "%>(*%( /!*/8-(*"*+; 1-(%982( ", *. <($(,+; -+*/.;.  
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�!/.7."($() !<(*/% :/!*!9%0( /!) :66(/"%,*! "% =(#"($&*! "% ,87. 
!'?(=%*#(" # , 5-811+: 8=($&*+( 7."-."+ *. !'-.7!,."($&*+) 1-!<(  , 7."-."+ 
*. !'-.7!,."($&*+) 1-!<(   % 1!/.7."($% :66(/"%,*! "% -.'!"+ ,87.. 

� 8=($&*+9 7."-.".9 *. !'-.7!,."($&*+) 1-!<(   .,"!-!9 !"*! #" # -.7-
$%0*+( 1!/.7."($%. 

�. !1$."8 "-8=. 1-(1!=.,."($# i-) =% <%1$%*+ (��i): 
 

    (14) 
 

5=( �$, �/, �/8-, �7, �: — 7."-."+ *. !1$."8 "-8=. 1-(1!=.,."($# i-) =% <%1$%-
*+: 0"(*%( $(/<%), 1-%(9 /!*"-!$&*+; -.'!", -8/!,!= ",! /8- !,+9% -.'!".9%, 
1-%(9 7.0("!, % :/7.9(*!,; K !< — /!:66%<%(*", 80%"+,.32%) *.0% $(*%# *. 
7.-.'!"*83 1$."8; K#i —  899. 0. !, *. 1-(1!=.,.*%( i-) =% <%1$%*+. 

�.  !=(->.*%( 7=.*%# (�=i): 

,       (15) 
 

5=( �= — 5!=!,+( 7."-."+ *.  !=(->.*%( 7=.*%#; � — 5!=!,!( /!$%0( ",! 
80('*+; 0. !, , %* "%"8"(. 

�. -.7,%"%( 9."(-%.$&*!-"(;*%0( /!) '.7+ (���i): 
 

      (16) 
 

5=( ��� — 7."-."+ *. -.7,%"%( 9."(-%.$&*!-"(;*%0( /!) '.7+ '(7  1(<%.$%-
7%-!,.**+; 7."-." *. -.7,%"%( i-) =% <%1$%*+; ���  — 7."-."+ *. -.7,%"%( 
i-) =% <%1$%*+; � — 5!=!,!( /!$%0( ",! 0. !, , %* "%"8"(, !",(=(**!( *. 
1-(1!=.,.*%(  1(<%.$%7%-!,.**+; =% <%1$%* 

�. .9!-"%7.<%3 % -(9!*" ! *!,*+; 6!*=!, 
-i: 
 

      (17) 
 

5=( 
, � — .9!-"%7.<%!**+( *.0% $(*%# % 7."-."+ *. -(9!*" ! *!,*+; 6!*-
=!, 7. ,+0("!9  1(<%.$%7%-!,.**+; ! *!,*+; 6!*=!,, % 1!$&78(9+; "!$&/! 
1-% %780(*%% i-) =% <%1$%*+; Ai, Pi — .9!-"%7.<%!**+( *.0% $(*%# % 7."-."+ 
*. -(9!*"  1(<%.$%7%-!,.**+; ! *!,*+; 6!*=!,, % 1!$&78(9+; "!$&/! 1-% 
%780(*%% i-) =% <%1$%*+ 

�-!0%( 7."-."+ , (=%*%<8 ,-(9(*% (�i): 
 

       (18) 
 

5=( �- — 1-!0%( 7."-."+. 
�. !'-.7!,."($&*+) 1-!<(   1! i-) =% <%1$%*( (�8=i): 
 

�8=i = ��i + �=i + �-i + 
-i + ���i + �i.    (19) 
 

� 7."-.".9 *. !'-.7!,."($&*+) 1-!<(   !"*! #" # "./>( *( /!$&/! 1!/.-
7."($(). 
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�."-."+ *. 1!=5!"!,/8 !=*!5!  "8=(*". 1! i-) =% <%1$%*( (Ci): 
 

�i = �8=i × �=% ,       (20)  
 

5=( �=%  — /!$%0( ",! 0. !, *. %780(*%( =% <%1$%*+.  
�."-."+ *. !'80(*%( 1! i-) =% <%1$%*( (�!'i):  
 

�!'i = �i × ni.      . (21) 
 

�."-."+ *. 1!=5!"!,/8  "8=(*"!, ,87. 1! j-)  1(<%.$&*! "% (Cj): 
 

       (22) 
 

�! "!#**+( 7."-."+ (S1! "): 
 

      (23) 
 

�(-(9(**+( 7."-."+ (S1(-): 
 

      (24) 
 

�."-."+ *. 80('*+) 1-!<(   (S80): 
 

       (25) 
 

�'2%( 5!=!,+( 7."-."+ (C): 
 

       (26) 
 

� 1!/.7."($#9 :66(/"%,*! "% -.'!"+ ,87. !"*! #" # 1!/.7."($%: 
�'2%( 5!=!,+( =!;!=+ ,87. !" !'-.7!,."($&*!5! 1-!<(  . (�=): 
 

      (27) 
 

5=( C=j — 5!=!,.# 1$.". 7. !'80(*%( !=*!5!  "8=(*". j-)  1(<%.$&*! "%; nj — 
0% $!  "8=(*"!, j-)  1(<%.$&*! "%. 

�!/.7."($& !'2() :/!*!9%0( /!) :66(/"%,*! "% (�!'): 
 

        (28) 
 

�!/.7."($& =!;!=*! "% -.'!"+ (�=!;): 
 

        (29) 
 

�5-.*%0(*%( '(78'+"!0*!) -.'!"+: 
  

     (30) 
 

5=( S1(- — 1(-(9(**+( 7."-."+ *. !'80(*%( !=*!5!  "8=(*". j-)  1(<%.$&*!-
 "%; S1! " — !'2%) !'?(9 1! "!#**+; 7."-." *. !'80(*%(  "8=(*"!,. 

�!/.7."($& :66(/"%,*! "% 7."-." /.0( ",. %**!,.<%!**!5! 1-!<(  . 
(�7."-): 

       (31) 
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5=( �7 — 7."-."+ *. %**!,.<%!**+) 1-!<(  ; �1 — /,.$%9("-%0( /%) 1!/.7.-
"($& =! *.0.$. %**!,.<%!**!5! 1-!<(  .; �2 — -(78$&"%-832%) 1!/.7."($& 
%**!,.<%!**!5! 1-!<(  . 

�/!*!9%0( /.# :66(/"%,*! "& ,*(=-(*%# %**!,.<%) (�): 
 

       (32) 
 

5=( � — =!;!= !" ,*(=-(*%# %**!,.<%%; �=!1i — =!1!$*%"($&*+( 7."-."+, 
 ,#7.**+(   ,*(=-(*%(9 i-5! %**!,.<%!**!5! -(4(*%#. 

	-(9# !/81.(9! "% %*,( "%<%!**+; 7."-." (�!/): 
 

        (33) 
 

�!/.7."($% 7."-." *. !'-.7!,."($&*+) 1-!<(   1-(= ".,$#3"  !'!) !1%-
 .*%( !'2%; 7."-." *. 1!=5!"!,/8 '8=82%;  1(<%.$% "!, 18"(9  899%-!,.*%# 
7."-." *. %780(*%( !"=($&*+; =% <%1$%*  !5$. *! 80('*!98 1$.*8 [3]. 

�!/.7."($% 8=($&*+; 7."-." *. 1!=5!"!,/8  1(<%.$% ". !1% +,.3" 7."-.-
"+ *. !'80(*%( !=*!5!  "8=(*". 1! /./!)-$%'! !"=($&*!) =% <%1$%*( 1! ! -
*!,*+9  "."&#9 7."-.": 7.-.'!"*.# 1$.". 1-(1!=.,."($(), 80('*+( 7."-."+, 7.-
"-."+ *. -.7,%"%( 9."(-%.$&*!-"(;*%0( /!) '.7+, 7."-."+ *. .9!-"%7.<%3 % 
-(9!*" ! *!,*+; 6!*=!, % ". =. 

�("!=%/. -.'!"+   1!/.7."($#9% :"!5! '$!/. 1!7,!$#("  ".*=.-"%7%-!,."& 
:/!*!9%0( /%( %  $(=!,.*%# -.7$%0*+; 1!  !=(->.*%3 % !'?(98 !'-.7!,.-
"($&*+; 1-!<(  !, % ! *!,.*. *. -(=8/"%,*!-/!* "-8/"!- /!) 9!=($% %  $(-
=!,.*%# !'-.7!,."($&*+; 1-!<(  !,, /!"!-.# 1-(=1!$.5.(" % 1!$&7!,.*%(  $(-
=832(5! .$5!-%"9.: 

− 8"!0*#3" !'?(9+  899.-*+; 1!/.7."($() 80('*!) *.5-87/%, /!"!-83 
"-('8(" # ,+1!$*%"& ,878 =$# "!5!, 0"!'+ 1!=5!"!,%"& !=*!5!  1(<%.$% ". 1! 
/./!)-$%'! /!*/-("*!)  1(<%.$&*! "%, ,+=($#3" # !'?(9+ *.5-87!/ 1! !"-
=($&*+9 =% <%1$%*.9 % 1-!%7,!=%" # -. 0(" 8=($&*+; 0. !,+; *.5-87!/ *. 
!=*!5!  "8=(*". (-(=8/"%,*.# 0. "& 9!=($%); 

− -. 0("*+9 18"(9 !1-(=($#3" 8=($&*+( 7."-."+ ,87. *. !=%* 0.  !'80(-
*%#  "8=(*". 1! /./!)-$%'! /!*/-("*!) =% <%1$%*(; 

− ,  !!",(" ",%%   -.'!0%9 80('*+9 1$.*!9 -.  0%"+,.3" 7."-."+ *. 
!'80(*%( !=*!5!  "8=(*". 1! /.>=!) =% <%1$%*(, ,;!=#2() , 80('*83 1-!-
5-.998, /!"!-83 -(.$%78(" ,87 =$# 1!=5!"!,/%  1(<%.$% ". 1! /!*/-("*!) 
 1(<%.$&*! "%; 

−  899%-!,.*%(9 7."-." *. !'80(*%( !=*!5!  "8=(*". 1! /.>=!) =% <%1-
$%*( !1-(=($#3" !'2%( 7."-."+ ,87. *. 1!=5!"!,/8 !=*!5!  1(<%.$% ". j-) 
 1(<%.$&*! "% (/!* "-8/"!- /.# 0. "& 9!=($%). 

�-85%9%  $!,.9%, 9!=($& !'-.7!,."($&*!5! 1-!<(  . -.7'%,.(" # (-(=8-
<%-8(" #) *. /!*(0*+( 9%*%9.$&*+( '$!/%, %7 /!"!-+; 1! $( :/!*!9%0( /!5! 
!1% .*%# /.>=!5! '$!/., /!* "-8%-8(" # :/!*!9%0( /.# 9!=($& !'-.7!,."($&-
*!5! 1-!<(  . "-('8(9!) =% <%1$%*+ %$%  1(<%.$&*! "%. 

	.>*()4%9 1-(%982( ",!9 !1% .**!5! .$5!-%"9. =$# :/!*!9%0( /!5! 
%  $(=!,.*%# !'-.7!,."($&*!5! 1-!<(  . #,$#(" # "!, 0"! *. (5! ! *!,( 9!>*! 
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!<(*%,."& *( "!$&/! :/!*!9%0( /83 :66(/"%,*! "& -(.$&*!  82( ",832%; 
!'-.7!,."($&*+; 1-!<(  !,, *! % 1(- 1(/"%,*! "& !-5.*%7.<%!**+;, 81-.,-
$(*0( /%;, 1(=.5!5%0( /%; % %*+; %**!,.<%) *.  ".=%% %; -.7-.'!"/%. 

�!/.7."($%, !1% +,.32%( :/!*!9%0( /83  "-8/"8-8 !'-.7!,."($&*!5! 
1-!<(  ., 1!7,!$#3"   :/!*!9%0( /%; 1!7%<%) !<(*%,."& -(78$&"."%,*! "& 7.-
"-.", 1-!%7,(=(**+; — ,87!9 *. 1!=5!"!,/8 '8=82%;  1(<%.$% "!,, 18"(9  !-
1! ".,$(*%# 1!/.7."($() /.0( ",. !'-.7!,."($&*!5! 1-!<(  .   :/!*!9%0( /%-
9% 7."-.".9% *. =! "%>(*%( "-('8(9!5! 8-!,*# /.0( ",.. 

�!/.7."($%, 1!7,!$#32%( -.  0%"+,."& :66(/"%,*! "& ,*(=-(*%# %**!-
,.<%), *.1-.,$(**+; *. 8 !,(-4(* ",!,.*%( !'-.7!,."($&*!5! 1-!<(  . /./ , 
<($!9, "./ % (5! 1!=1-!<(  !, (!'80(*%# % ,! 1%".*%#), % 1!$&783" # =$# -.7-
-.'!"/% /!*/8-(*"*+;  "-."(5%) -.7,%"%# ,87. % ,;!=#2%; , *(5!  "-8/"8-*+; 
1!=-.7=($(*%). �! $( *( $!>*+; 1-(!'-.7!,.*%) :"% 1!/.7."($% 9!>*! % -
1!$&7!,."& *( "!$&/! =$# !'! *!,.*%# -.79(-!, 1$."+ 7. !'80(*%(  "8=(*"!,, 
!'80.32%; # *. /!99(-0( /!) ! *!,( *. 8>( %9(32%; #  1(<%.$&*! "#;   
80("!9 1! "!#**+; % 1(-(9(**+; 7."-.", '.$.* .  !<%.$&*+; % :/!*!9%0( /%; 
 ! ".,$#32%; 1-!%7,!= ",. !'-.7!,."($&*+; 8 $85, *! % :/!*!9%0( /% !'! -
*!,.*! !"/-+,."& *!,+(  1(<%.$&*! "%. 

�1(<%6%/. 1-(=$.5.(9!) 9("!=%/% !<(*/% :/!*!9%0( /!) :66(/"%,*! "% 
=(#"($&*! "% ,87.  ! "!%" , "!9, 0"! /.0( ",(**+( . 1(/"+ =(#"($&*! "% ,87. % (5! 
 "-8/"8-*+; 1!=-.7=($(*%) 9!58" '+"& 1-(= ".,$(*+ , =(*(>*!9 ,+-.>(*%%.  

�!-!7!, 	. 
. % �!-!7!,. �. �. ,  "."&( «�<(*/. :66(/"%,*! "% =(#"($&-
*! "% '3=>("*!5! 80-(>=(*%#» 1-(=$.5.3" 0("+-( /-%"(-%# =$# !<(*/% =(#-
"($&*! "% 80-(>=(*%# ( 9. ".'$%<8). 

 
	%=+ /-%"(-%(, !<(*/% =(#"($&*! "% 80-(>=(*%# 

 
��	���		  8������� ��	���� %

���	�����	 ���� �� 
���	�����	 �#���	 

�-.,!,+( �" 8" ",%( *.-84(*%) , 1-!<(  ( 
,(=(*%# =(#"($&*! "% 80-(>=(*%# 

�.**+( 1-!,(-!/ *.$!5!,+;, /!*-
"-!$&*!--(,%7%!**+;, 1-!/8-."8-+ 
% 1-!0%; /!*"-!$%-832%; !-5.*!, 

�!<%.$&*+( �" 8" ",%( >.$!' % 1!$!>%"($&*+( 
!"7+,+ 5-.>=.* ! =(#"($&*! "% 
'3=>("*!5! 80-(>=(*%# 


*.$%7 !'-.2(*%) 5-.>=.* , 1-( -
 (, !1-! + !'2( ",(**!5! 9*(*%#,  

�/ 1(-"*+(  �*(*%( /!91("(*"*+; -.'!"*%/!, !' 
!'2( ",(**!) 1!$(7*! "% % :66(/-
"%,*! "% =(#"($&*! "% 80-(>=(*%# 

�(!';!=%9+( =$# 1-!,(=(*%# :/ -
1(-"%7+  ,(=(*%# 

�-.59."%0(-
 /%(  

�(1! -(= ",(**! -(78$&"." =(#"($&-
*! "% 80-(>=(*%# 

�.**+( 5!=!,+; % /,.-".$&*+; !"-
0("!,,  "."% "%0( /%(, 1-!0%(  ,(-
=(*%# ! -(78$&".".; =(#"($&*! "% 

 
�(-,+( "-% 1!/.7."($# 6!-9%-83" # .*.$%"%0( /% *. ! *!,( %*"(5-.<%% , 

(=%*!( <($!( !'?(/"%,*+; %  8'?(/"%,*+; !<(*!/. �-.59."%0( /%) /-%"(-%) 
1-(= ".,$#(" *.%'!$&4%) %*"(-( , "./ /./ !* 1!"(*<%.$&*! *.%'!$(( '( 1-%-
 "-. "(* % #,$#(" #, 1! 9*(*%3 .,"!-!,, /$30(,!)  ! ".,$#32()  % "(9+ 6!--
9%-!,.*%# % % 1!$*(*%# '3=>("., !-%(*"%-!,.**!) *. -(78$&".". �=*./! =$# 
!'! *!,.**!) !<(*/% :66(/"%,*! "% =(#"($&*! "% '3=>("*!5! 80-(>=(*%# 1! 
1-.59."%0( /!98 /-%"(-%3 *(!';!=%9+ *!-9."%,+ 1! /.>=!98 %7 ,%=!, 8 $85 
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%$% (=%*.# '.7. =$#  -.,*(*%#, 0"! , *. "!#2(( ,-(9# !" 8" ",8(". 	  (5!=*#4-
*%; 8 $!,%#; ,!79!>*! 1-!,(=(*%( 0. "%0*!) !<(*/% :66(/"%,*! "% [2]. 

�'-.7!,."($&*+( 80-(>=(*%# 1!=-.7=($#3" # *. '3=>("*+( % /!99(-0(-
 /%(. �3=>("*!98 80-(>=(*%3 , 5!=!,!) !"0("*! "% =$# 1-(= ".,$(*%# , ,+-
4( "!#283 !-5.*%7.<%3 *(!';!=%9! !"-.7%"& ! *!,*+( -(78$&"."+  !' ",(*-
*!) =(#"($&*! "%. 	 !-5.* 81-.,$(*%# 1! "81.3"  ,(=(*%#, /!"!-+( 9!58" 
 $8>%"& '.7!) =$# 1-!,(=(*%# .*.$%7. :66(/"%,*! "% =(#"($&*! "% 80-(>=(-
*%). �. ! *!,( .*.$%7. 9!>*!  =($."& ,+,!=, *. /!$&/! :66(/"%,*!) #,$#(" # 
=(#"($&*! "& "!5! %$% %*!5! '3=>("!1!$80."($#. 

�3=>("*+( 80-(>=(*%# *.;!=#" # *.  9("*!9 6%*.* %-!,.*%%, -(78$&".-
"!9 /!"!-!5! #,$#(" # !'( 1(0(*%(  82( ",!,.*%# 80-(>=(*%#. �!5$. *! 
�3=>("*!98 /!=(/ 8 �� 1-%*<%1 :66(/"%,*! "% % 1!$&7!,.*%# '3=>("*+; 
 -(= ", 7./$30.(" # , « % 1!$&7!,.*%% *.%9(*&4(5! !'?(9.  -(= ", =$# =! -
"%>(*%# 7.=.**!5! -(78$&".". %$% =! "%>(*%( *.%$804(5! -(78$&".". 1-% 
6%/ %-!,.**!9 !'?(9( '3=>("*+;  -(= ",».  

�-.59."%0( /%) /-%"(-%) !<(*/% =(#"($&*! "% 80-(>=(*%# '8=(" ,+5$#-
=("& /./ 

�1-.5
1 = �!8 × �/8/�,     (34) 

 

5=( �!8, �/8 — 1!/.7."($%, ;.-./"(-%7832%( !'?(9 % /.0( ",! 8 $85; � — 7.-
"-."+ *. ,+1!$*(*%( =.**+; 8 $85 , 5!=. 

�$# <($() .*.$%7. 7."-."+ 9!>*! -.7=($%"& *. 8 $!,*!-9%*%9.$&*+(, *(-
!';!=%9+( =$# '.7!,!5! !'( 1(0(*%# >%7*(=(#"($&*! "% 80-(>=(*%# — �9%*, % 
8 $!,*!-=!1!$*%"($&*+( — L�, *.1-.,$(**+( *. 1!,+4(*%( :66(/"%,*! "% 
=(#"($&*! "%: 

� = �9%* + L�.      (35) 
 

�.0( ",! 8 $85% �/8 9!>(" '+"& !<(*(*!  1! !'!9 <($(1!$.5.*%#, ". (. 1!-
 -(= ",!9  !1! ".,$(*%# <($% �   1!$80(**+9 -(78$&"."!9 �: 

 

�/8 = �/� + R(
 – �),     (36) 
 

5=( 
 — 7."-."+ *. -(.$%7.<%3 8 $85%, ( $% '+ (( 1-(=! ".,$#$% /!99(-0(-
 /%( !-5.*%7.<%%, , 5!=; R — 1!/.7."($& .$&"(-*."%,*! "%, ;.-./"(-%7832%) 
,.>*! "&  "!%9! "*!5! 6./"!-. % =! "81*! "& .$&"(-*."%,*+; 9("!=!, 1-(-
=! ".,$(*%# 8 $85. 

	 6!-98$( (36) 1(-,!(  $.5.(9!( -.,*#(" # (=%*%<(, ( $% !'( 1(0%,.(" # 
9./ %9.$&*!( =! "%>(*%( !-5.*%7.<%() 1! ".,$(**+; 1(-(= *() <($(). �!/.-
7."($& .$&"(-*."%,*! "% !1-(=($#(" # :/ 1(-"*+9 18"(9. �* -.,(* *8$3, ( $% 
!" 8" ",8(" ,!79!>*! "& !-5.*%7.<%% 1-(=! ".,$(*%# 8 $85% 1! -(= ",!9 
/!99(-0( /%; !-5.*%7.<%). 	  $80.(, ( $% 7."-."+ *%>(, 0(9  "!%9! "& 1-(-
=! ".,$(*%# 8 $85% .$&"(-*."%,*+9  1! !'!9, �/8 '8=(" '!$&4( (=%*%<+. � -
$% 7."-."+ '3=>("*!5! 80-(>=(*%# ,+ !/%, �/8 '8=(" 9(*&4( (=%*%<+. �6-
6(/"%,*!)  $(=8("  0%"."& =(#"($&*! "& 80-(>=(*%#, ( $% �/8 '!$&4( %$% -.-
,(* (=%*%<(. 

�!:66%<%(*" !'?(9. 1-(=! ".,$(*%# 8 $85 #,$#(" # 68*/<%() !" =!1!$-
*%"($&*+; 7."-." *. -(.$%7.<%3 =.**!) 8 $85%: 
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�!8 = L�!8/L�,      (37) 
 

5=( L�!8 — %79(*(*%( !'?(9. 1-(=! ".,$(**+; 8 $85 ,  -.,*(*%%   1-(=+=8-
2%9 1(-%!=!9. 

� $% =!1!$*%"($&*+( 7."-."+ *( 8,($%0%,.3" /!:66%<%(*" !'?(9. 1-(-
=! ".,$(**+; 8 $85, . 89(*&4.3" (5!,  $(=8(" 5!,!-%"& ! *(:66(/"%,*! "% 
-. ;!=!, '3=>("*!5! 80-(>=(*%#. 	 =.**!9  $80.( =$# 1-!,(=(*%# =!1!$*%-
"($&*!5! .*.$%7. 9!>*! 1-!,( "% !<(*/8 :66(/"%,*! "% "-8=.  1(<%.$% "!, 
=.**!5! 80-(>=(*%#: 

�1-.52 = �"-/�*!-9,       (38) 
 

5=( �"-, �*!-9 —  !!",(" ",(**! !'?(9 "-8=., ,+1!$*#(9+) 1!=-.7=($(*%(9, 
6./"%0( /%) % 1! *!-9( "-8=. , 0. .;. 

�!-9+ "-8=. 1! *(/!"!-+9 ,%=.9 ,+1!$*(*%# -.'!" 9!58" '+"& ,7#"+ %7 
7./!*!=."($& ",. ��.  

�% "(9. 1!/.7."($() %7 1-.59."%0( /%; /-%"(-%(, 1!=;!=%" % =$# !<(*/% 
-. 1!-#>(*%# ,*('3=>("*+9%  -(= ",.9%. 	 :"!9  $80.( 1-.,!,!),  !<%.$&-
*+) % :/ 1(-"*+) /-%"(-%% 9!58" *( =."& !'?(/"%,*!) /.-"%*+. �<(*/. % -
1!$&7!,.*%# =!1!$*%"($&*+; =!;!=!, 9!>(" ,+#,%"& *(8=!,$(",!-%"($&*!( 
/.0( ",! 1-(=! ".,$(*%# 8 $85% 1! -(= ",!9 *%7/!5! /!:66%<%(*". �/8. � 
:"!98 1-%,!=%" *( !,1.=(*%( <($% =(#"($&*! "% 80-(>=(*%# % -(78$&"."., 4%-
-!/.# ,!79!>*! "& .$&"(-*."%,*! "% 1-(=! ".,$(*%# =.**!) 8 $85%. �!/.7.-
"($& !<(*/% "-8=.  1(<%.$% "!, '3=>("!1!$80."($# �1-.52 =!1!$*#(" /.-"%*8   
"!0/% 7-(*%# "-8=!7."-."*! "%. 

�(5!=*# !=*!) %7 ! "-+; 1-!'$(9,  ,#7.**+;   68*/<%!*%-!,.*%(9 '3=-
>("*!5! 80-(>=(*%#, #,$#(" # ,7%9.*%(   5-.>=.* 1$."(>() 7. 1-(=! ".,$(*%( 
'3=>("*+; 8 $85. �'+0*! -.  9."-%,.3" =.**!( #,$(*%( % /$30%"($&*! /./ 
*(5."%,*!(. �=*./!, ( $% -.  9."-%,."& 1-!'$(98   1-.59."%0( /!) "!0/% 7-(-
*%#, *.'$3=.(" # ,( &9. $3'!1+"*.# /.-"%*.. �! 9*(*%3 .,"!-!,, ,7%9.*%( 
1$."+ 1-%,!=%" $%'! / 89(*&4(*%3 7."-." *. 6%*.* %-!,.*%( '3=>("*!5! 
80-(>=(*%# �, %$% / 8,($%0(*%3 /.0( ",. 1-(=! ".,$(*%# 8 $85 �/8. �'?(9 
1-(=! ".,$(*%# 8 $85% , =.**!9  $80.( 9!>(" 89(*&4%"& # %7-7.  *%>(*%# 
=! "81*! "% 8 $85%, 0"!, ,  ,!3 !0(-(=&, !"-.>.(" # *. 89(*&4(*%% �!8. �"! 
!7*.0.(", 0"! 1-.59."%0( /%) 1!/.7."($& :66(/"%,*! "% �1-.51 9!>(" %79(-
*%"& # /./ ,  "!-!*8 89(*&4(*%#, "./ % ,  "!-!*8 8,($%0(*%#, ". (. !=*!7*.0-
*!5! !",(". ! *(:66(/"%,*! "% ,7%9.*%# =!1!$*%"($&*!) 1$."+   5-.>=.* 7. 
1-(=! ".,$(*%( '3=>("*+; 8 $85 *(" [2]. 
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The purpose of the study is to determine the effects of value-added components (gross value-

added and investments), size and leverage on the long- and short-term financial performance of the 

forest, pulp and paper companies. The empirical testing was carried out using accounting data of 

37 large- and medium-sized U.S. companies spanning from 2005 to 2008. The results of the 

regression analysis indicate that companies which are focused on tangible investments tend to have 

poor performance in the short run, showing problems with liquidity measured by the current ratio. 

The long-term performance presented by turnover growth is found to be affected by the size and 

leverage factors. Thus, small firms outperform large companies in growth opportunities and are 

considered to be more flexible in strategic choices. Furthermore, higher leveraged firms are 

discovered to improve their performance by aggressive financing of their business with debt, 

however, leading to the volatile earnings over a longer perspective. Moreover, no evidence on the 

gross value-added impact on the firm’s business success has been obtained. 
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VALUE-ADDED DETERMINANTS OF BUSINESS SUCCESS:  
EVIDENCE FROM THE U.S. FOREST-PRODUCT COMPANIES 24 

 

Nowadays, the forest industry competes aggressively in a global market. Like 
other resource-based sectors, pulp and paper industry is in difficulty as it is directly 
affected by the housing crisis in the United States. The world’s leaders in forest, pulp 
and paper production (FPP), such as the U.S. companies, are significantly suffering 
from the weak financial performance. Generally speaking, the decrease in demand for 
pulp and paper products, resulted from the slowdown in the world economy, caused 
lowering the product price.  

                                           
24© Zvizzhuleva I. F., Slastikhina L. V., 2012 
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As a result, most FPP companies are looking to the measures preventing the 
deep consequences of the economic storm by carefully examining their strategies and 
operations. The crisis has obliged nearly all companies to focus on cash management 
of working capital and cost cutting to minimize cash outflows. Thus, the resource-
based strategy started to be of the main importance for the FPP companies exhibiting 
different degrees of value-added component functioning in current crisis conditions.  

In the context of the wood products industry, value-added are the steps 
associated with turning raw timber or unfinished lumber into finished products that 
increase the value of the wood used to produce them [1]. In this case, manufacturing 
higher-priced value-added pulp and paper products has been stated as the main option 
for achieving sustainable financial performance. 

The present research is aimed at investigating the relationship between value-
added components and short-term/long-term financial performance of the companies, 
measured by the current ratio and turnover growth, respectively. Business success of 
the forest-product companies is widely regarded from the external perspective, i.e. 
business strategies are analyzed in accordance with the business environment (e.g., 
Saloner et al. [2]; Jones & Sufrin [3]). 

As a comparison, the internal perspective of the firm’s competitiveness basis, 
i.e. tangible and intangible resources role in achieving management goals is not of a 
prime focus in the existing literature. Thus, only few empirical studies have been 
conducted on the topic of the resources crucial role in creating value and building 
competitive advantage of the forest industries (e. g., [4]). Therefore, through lack of 
studies on the proposed topic, the sample of thirty seven large- and medium-sized 
U.S. forest, pulp and paper companies was chosen in order to make conclusions on 
the purpose of the present research. The time span of four years (2004—2008) makes 
this study one of the most recent in this area covering current financial crisis stage. 

As the main purpose of the study is to examine the impact of value-added 
components on the financial performance of the forest companies, several performance 
ratios were calculated. Current ratio and turnover growth present the main measures of 
financial performance computed from the accounting statements of the companies. 
Liquidity describes a company’s ability to pay off its debt obligation in short term. 
Growth, as such, is not a measure of success but an indicator of competitiveness [5]. 
For the research purposes, financial ratios were grouped according to the time 
characteristics of the financial performance. Turnover growth is considered as a long-
term performance ratio, current ratio is represented as a short-term indicator of 
business success.  

Value-added creation is measured by two components — gross value-added and 
investments. Yet, variables in this case are named VA and INV. Gross value-added 
that describes the increase in wealth created in company activities is calculated by 
subtracting purchases of materials and services from the sales revenues [6]. To 
simplify the calculating procedure, by the term «investments» we assume mostly 
tangible investments recorded in the balance sheet. 

Besides the value-added and investment variables, the model includes variables 
controlling the size and leverage. The size of a firm can be a determinant of 
performance: large firms can benefit from economies of scale, or on the opposite 
side, they can suffer from problems of coordination. Consequently, the size (LN SZ) 
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variable is used, measured by the natural logarithm of the total assets recorded in the 
balance sheets of the analyzed companies. Leverage is measured by the debt-to-
equity ratio to determine how much borrowed funds are used in comparison with 
stockholders’ investments computed as total liabilities divided by stockholder’s 
equity. Thus, additional variables are named LN SZ and LEV. 

Moreover, the dummy variables (years) are included in the model. In the 
following model observations for each year are treated as being derived from 
different population in order to take the effect of business cycles and other changes in 
the environment into account. Thus, the present model is performed by two least 
squares dummy variable (LSDV) regressions. 
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where LN CR and Growth, % — natural logarithm of current ratio and turnover 
growth presenting short-term and long-term financial performance indicators, 
respectively; VA — gross value added; INV — investments; LN SZ — size of the 
company calculated as natural logarithm of total assets; LEV — leverage of the 
company computed as debt-to-equity ratio; 2005—2007 Year Dummy Variable is 1 
for each year in a sample period. 

Based on the previous literature findings and common sense, four hypotheses 
are proposed: 1) Value-added has a positive effect on the long-term financial 
performance of the companies, in particular. 2) Investments have positive impact on 
the long-term financial performance. 3) Investments have any impact on the short-
term performance measures. 4) Firm’s size and leverage have any effect on business 
success on the whole. 

In fact, in most cases value-added creation is totally related to the growth 
opportunities of the company [6; 7]. However, in this study regression analysis does not 
show a significant correlation between proposed variables, detecting no impact of the 
examined factor on the performance success in the long run. In part, the absence of a 
clear-cut relationship between value-added and performance measures is the result of the 
complexity of value-added calculations, as the matter of the US GAAP disclosure 
requirements, which considerably differ from the IFRS ones. In this respect, the present 
analysis could be extended by distinguishing the differences between these reporting 
standards, which are concluded to have a significant impact on the calculation of value-
added.  

Consequently, investments judged as the component of value-added creation do 
not prove to play the major role in the long-term competitive advantage development. 
Thus, the second hypothesis has been rejected, as well. The present findings do not 
show support to Sinclair and Cohen [8], Cohen [9] conclusions on the positive 
relations between business success and investments in the long run.  

However, the results of testing the third hypothesis provide strong evidence that 
companies focused on the investments have on the average problems with liquidity 
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leading to poor performance in the short run. Therefore, such conclusion contradicts 
the main findings of Välimäki et al. [10] stating positive relationships between 
investments and short-term performance of the companies and Lähtinen & Toppinen 
[6] rejecting any interdependence between tested variables. In total, as an outcome of 
both findings it should be concluded that information that is beyond the income 
statement and balance sheet is needed in order to identify the effects of tangible and 
intangible resources on the financial performance of forest-product companies and to 
have more inside-firm information on the drivers of competitiveness. 

Furthermore, the other factors included in the analysis as controlled variables 
show statistically significant correlations with the long-term performance measure. 
Hence, small firms are found to have superior financial performance and more 
growth opportunities than large-size companies. It could be regarded as reasonable 
due to the fact that small firms that have a consistent record of success make fast 
strategic choices on resource allocation, have effective and flexible business 
processes. Such conclusions are congruent to Rogers [11], Bush and Sinclair [12] 
studies and give controversial evidence to the findings of Ahuja and Lampert [13], 
Smith et al. [14] confirming that large firms create better competence advantage due 
to their size and wide network of customers.  

Moreover, highly leveraged companies outperform the firms concentrated on 
their own sources in the capital structure. The presence of the strong positive 
relationship between debt-to-equity ratio and long-term financial measure, growth, is 
not, however, surprising. This is consistent with the fact that companies are 
aggressive in financing its growth with debt [15; 16]. This phenomenon is caused by 
the current credit markets tightening that made access to finance especially critical. 
For the analyzed U.S. companies, the debt-to-equity ratio nearly doubled from 2007 
to 2008 to reach 210 %, the highest leverage level of any region [17]. This could lead 
to volatile earnings from the additional interest expense in subsequent years.  

Although certain significant results have been obtained, future studies should be 
extended in several ways. First of all, the time frame is needed to be enlarged in order 
to see the influence of the business cycles on the corporate performance and increase 
the statistical reliability of the results. Second, managers of the companies should be 
interviewed to receive more internal information on intangible resource usage and 
strategic decision-making process. Third, as it was mentioned above, the differences 
in IFRS and GAAP disclosure of financial issues are to be examined regarding their 
influence on the value-added calculation procedure. Moreover, additional types of 
financial indicators of corporate performance, such as profitability and financial 
leverage should be included in the regression as dependent variables. Finally, the 
impact of material and salary expenses should be investigated to measure the cost-
efficiency components effects on the business success of the forest-product 
companies.  
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-!5%   5-.,%)*+9 % 2('(*!0*+9 1!/-+"%(9, %9(32%( *. 7(9$#*!9 1-!6%$%-
-!,.**!9 1!$!"*( 1( 0.*83 1!=84/8 "!$2%*!) (50—70  9), , /.0( ",( =!-
-!>*!5! 1!/-+"%#  $!) 5-.,%# %$% 2('*# "!$2%*!) (20—40  9). 	 8 $!,%#; 
=(6%<%". /-81*!!'$!9!0*+; /.9(**+; 9."(-%.$!, *. $( !,!7*+; =!-!5.; 
9!2*! "& =-(*%-832%; 5-8*"!, =!-!>*!5! 1!/-+"%#  *%>.3" =! 30—40  9. 
�-!9( "!5!, *( 1-%*%9.(" # , -. 0(" 5$8'%*. 1-!9(-7.*%# =!-!>*!) /!* "-8/-
<%%. �" 3=. *. =!-!5.; 0. "! !"9(0.3" # 1-! .=/% 5-8*"., 180%*% "+( % 1$+-
,8**+( #,$(*%#,  !7=.32%( 7*.0%"($&*+( "-8=*! "% 1-% :/ 1$8.".<%% $( !-
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,!7*+; =!-!5. �$.'+( 5-8*"+   1!,+4(**!) ,$.>*! "&3 , ! *!,.*%% =!-!>-
*!5! 1!/-+"%# /./  "-!%"($&*+) 9."(-%.$ *( ,! 1-%*%9.3" 9*!5!/-."*+( *.-
5-87/% !" $( *!5! "-.* 1!-". % 1!=,(->(*+ *./!1$(*%3 ! "."!0*+; =(6!-9.-
<%), 0"! 1-%,!=%" / !'-.7!,.*%3 =!-!>*!) /!$(% % -.7-84(*%3 1!/-+"%#. 
�"! !'8 $!,$(*! -.79(-!9 % 1-!0*! "&3  "-8/"8-+ 9."(-%.$., , /!"!-!) 1-!-
% ;!=%" 1(-(9(2(*%( 9%*(-.$&*+; 0. "%< 1!= =() ",%(9 *.5-87!/. �-(=!"-
,-."%"&  =,%5% , 5-8*".; %$% 89(*&4%"& %;   <($&3 !'( 1(0(*%# 8 "!)0%,! "% 
!" ,*(4*(5! ,!7=() ",%# 9!>*! 1-!,(=(*%(9  1(<%.$&*+; 9(-!1-%#"%). 
�-8=*! "& ,+1!$*(*%# :"!) 7.=.0% % ;!=%" %7 "!5!, 0"!  $.'+( 5-8*"+ , 1-%-
-!=*!9 7.$(5.*%% !"$%0.3" #  $!>*+9  ! ".,!9, 0(-(=!,.*%(9 1-! $!(, -.7-
$%0*!) 9!2*! "%, =% 1(- *! "% % ,$.>*! "%.  

�=*%9 %7 9("!=!, '!-&'+   1$+,8*.9%, 180%*.9% % -.79#50(*%(9 5-8*"!, 
!"  (7!**!5! 1-!9(-7.*%# 9!>*! -(/!9(*=!,."& 1(-(;,." 1!,(-;*! "*+; % 
5-8*"!,+; ,!= 8 "-!) ",!9 ,!=!!",!=*+;  !!-8>(*%) (/.*.,+, =-(*.>*+( 
 % "(9+ % ". =.), =!,(=(*%( 1$!"*! "% 5-8*"!, 7(9$#*!5! 1!$!"*. =! !1"%9.$&-
*+; -.79(-!,. �"(1(*& 1$!"*! "% 5-8*"!, 7.,% %" !" ,($%0%*+ 7."-.0%,.(9!) 
-.'!"+ 1! %; 1! "(1(**!98 % 1$.*!9(-*!98 81$!"*(*%3 % 8,($%0(*%3 ,$.>-
*! "% =! !1-(=($(**+; 1-(=($!,, 1! $( /!"!-+; 1$!"*! "& 5-8*"!, 1!*%>.("-
 #. �. 1-(=($.9% /-%"%0( /!) 1$!"*! "% ,!7-. ".(" /.1%$$#-*! "&, *! , :"%; 
8 $!,%#;  *%>.(" # ,!=!1-!*%<.(9! "& 5-8*"!,, ,  ,#7%   0(9 89(*&4.(" # 
1-%"!/ ,!=+  *%78 % 1!,+4.(" # %; 9!-!7! "!)/! "&. �-!9( "!5!, *. ,($%0%*8 
180(*%# ,$%#(" %*"(* %,*! "& 1-!9(-7.*%#. �-% *(,+ !/!)  /!-! "% 1-!9(--
7.*%# !'-.783" # /-81*+( $%*7+ $&=., 1! /!$&/8 ,$.5. 1!="#5%,.(" # / 6-!*"8 
1-!9(-7.*%#. �-% '+ "-!9 1-!9(-7.*%% ,$.5. *( 8 1(,.(" 1(-(9(2."& # / 7!*( 
1-!9(-7.*%#, % ,!7*%/.3" $%*7+ $&=..  

	  $80.#;, /!5=. , ! *!,.*%% *. +1% *.;!=#" # 1(-(8,$.>*(**+( 5$%*+ % 
 85$%*/%, 1-!%7,!=%" # %; ,+(9/. % 7.9(*. *. =-(*%-832%( 5-8*"+, ( $% !*% 
%9(3" # ,'$%7% 80. "/!,  "-!%"($& ",.. �. $( !,!7*+; =!-!5.; , /.0( ",( 
=-(*%-832(5! 9."(-%.$. 9!58" '+"& % 1!$&7!,.*+ $( ! (0*+( !";!=+   ,+ !-
/%9% "(1$!%7!$%-832%9% % /.1%$#-!1-(-+,.32%9%  ,!) ",.9%. �!$2%*. 
 $!# $( ! (0*+; !";!=!, , 81$!"*(**!9 ,%=( =!$>*. '+"& *( 9(*(( 20—25 9. 
�!2*! "& 5-8*". , *. +1% *.=  $!(9 %7 $( ! (0*+; !";!=!, =$# 1( 0.*+; 
5-8*"!, 1-%*%9.(" # *( 9(*(( 30—40  9, =$# 5$%*% "+; 5-8*"!, — 40—60  9. 
�-% '!$&4!) =.$&*! "% ,!7/% 5-.,%)*!5! 9."(-%.$. , <($#; 89(*&4(*%# (5! 
!'?(9. 1!/-+"%( 9!>*! 8/$.=+,."& *. ! *!,.*%# %7 9( "*+; 5-8*"!,, 8/-(1-
$(**+; !-5.*%0( /%9% ('%"89.9%, =(5"#9%,  9!$.9%) %$% *(!-5.*%0( /%9% 
(<(9(*"!9, %7,( "&3) ,#>82%9% 9."(-%.$.9%, . "./>( 9%*(-.$&*+9% =!'.,-
/.9%. �-.,%$&*+) ,+'!- ,#>82%; ,(2( ", % =-85%; -(.5(*"!,, , 7.,% %9! "% 
!"  ! ".,. 5-8*"., !'( 1(0%,.(" (98 9!*!$%"*! "&, 1-!0*! "& % ,!=!8 "!)0%-
,! "&. �-%5!=*! "& 5-8*"!, =$# 8/-(1$(*%# ,#>82%9% 9."(-%.$.9% 8 ".*.,-
$%,.3", -8/!,!= ",8# & /$.  %6%/.<%() 5-8*"!, =$# 1-!(/"%-!,.*%# %  !!-8-
>(*%# 7(9$#*!5! 1!$!"*.. �.%'!$(( 1-%5!=*+9% =$# 8/-(1$(*%# -.7$%0*+9% 
,#>82%9% 9."(-%.$.9% #,$#3" # /-81*!!'$!9!0*+( 5-8*"+,  81( %, $(5/%( 
 85$%*/%   0% $!9 1$. "%0*! "% !" 3 =! 12. �$%*% "+( 5-8*"+ =!18 /.(" # 
1!=,(-5."& 8/-(1$(*%3 !1-(=($(**+9% =!'.,/.9% ,#>82%; ,(2( ",, 1-% :"!9 
0% $! 1$. "%0*! "% =!$>*! '+"& *( '!$(( 27. �$# !'-.'!"/% ,#>82%9% 9."(-
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-%.$.9% *(1-%5!=*+ "#>($+( 5$%*+, 7. !$(**+( 5-8*"+ % 5898 %-!,.**+( 
1!0,+. �-% 8/-(1$(*%% 5-8*"!, '%"89*+9% 9."(-%.$.9%, <(9(*"!9 %$% %7,(-
 "&3, !'#7."($&*! 1-!%7,!=#" -.79($&0(*%( 5-8*"., 1(-(9(4%,.*%( (5!   ,#-
>82%9 9."(-%.$!9, 8,$.>*(*%(  9( % =! !1"%9.$&*!) ,$.>*! "%, 1-!6%$%-
-!,.*%( !'-.'!".**!5! 5-8*". % 81$!"*(*%( (5! =! 9./ %9.$&*!) 1$!"*! "%. 
�-% :"!9 *.=! % ;!=%"& %7 80(". -(.$&*!) -.'!"+ ! *!,.*%#, 5-8*"+ /!"!-!5! 
1-%*%9.3" % -. 1-(=($#3" 1-%$.5.(983 / 1!,(-;*! "% *.5-87/8 "./%9 !'-.-
7!9, 0"!'+ ,!7*%/.32%( /. ."($&*+( *.1-#>(*%# *( 1-(,+4.$%  "-8/"8-*!) 
1-!0*! "% 5-8*"..  

�79(-%"($(9 1-!0*! "% 5-8*"!,, . "./>( =!-!>*!) !=(>=+ #,$#(" # 9!-
=8$& =(6!-9.<%% (%, /5/ 92), ,+-.>.32%) 7.,% %9! "& 9(>=8 1-%$!>(**!) / 
1!,(-;*! "% =!-!5% ,(-"%/.$&*!) *.5-87/!) % ,!7*%/.32() , -(78$&"."( :"!5! 
!"*! %"($&*!) =(6!-9.<%() =!-!>*!) !=(>=+. �!=8$& =(6!-9.<%% 5-8*"!, , 
-.  9."-%,.(9!) =!-!>*!-/$%9."%0( /!) 7!*( 7.,% %" !" 5(!$!5%0( /!5! 
 "-!(*%# 9( "*! "% % 1-%*#"!) /!* "-8/<%% 7(9$#*!5! 1!$!"*. =$# 8/$.=/% *. 
*(5!  !!",(" ",832() =!-!>*!) !=(>=+. 

�-% -.  9!"-(*%% % !<(*/( ! !'(**! "() -. 1-! "-.*(*%# % 8 $!,%) 7.-
$(5.*%# 5!-*+; 1!-!= ,*%9.*%( !'-.2.3" *. 0(",(-"%0*+( !"$!>(*%# .$$3-
,%.$&*!5! % $(=*%/!,!5! 1-!% ;!>=(*%#. 	(-;*%( 5!-%7!*"+ .$$3,%.$&*+; 
"!$2 , =!$%*.; -(/ !'+0*! 1-(= ".,$(*+ 5$%*% "+9% 1!-!=.9% —  81( #9%, 
 85$%*/.9%, 5$%*.9% % "!*/!7(-*% "+9% 1( /.9%. �%>*%( 5!-%7!*"+ 0. "! 
 $!>(*+ 1( /.9%   ,/$30(*%(9 *('!$&4!5! /!$%0( ",. 5-.,%# % 5.$&/%. �!2-
*! "& .$$3,%.$&*+; "!$2 9!>(" %79(*#"& # , 4%-!/%; 1-(=($.; =! *( /!$&-
/%; =( #"/!, 9("-!,.  

�!-(*+( !'-.7!,.*%# 1-%8-!0(*+ / ,!=!-.7=($&*+9 1-! "-.* ",.9 % 
4%-!/! -.7,%"+ , -.)!*.; 1$.*%-8(9!5!  "-!%"($& ",. $( !,!7*+; =!-!5. �.-
$(5.3" !*% , ,%=( 9!2*+; "!$2 %$% -.7-!7*(**+; %7!$%-!,.**+; 7.$(>() *(-
'!$&4!) 9!2*! "%. � *!,*.# 9.  . 9!-(*+,  $!>(*. 5$%*% "+9 9."(-%.$!9 
(5$%*+,  85$%*/%,  81( %). �(!=*!-!=*! "& 9!-(*+; !"$!>(*%) *(-(=/! 8 %-
$%,.(" # *.$%0%(9 /-81*+; ,.$8*!,, 1-! $!(,, $%*7 % /.-9.*!, 9#5/%; 5$%*, 
,!=!*. +2(**+; "!*/%; 1( 0.*+; 1!-!=, 1-!#,$#32%;  ('# 1-% , /-+"%% /./ 
1$+,8*+. �. ,!=!-.7=($&*!) 1!,(-;*! "% 4%-!/! -. 1-! "-.*(*+ ,(-;!,+( 
'!$!". % 7.'!$!0(**+( 80. "/%.  

�./!,+ *.%'!$((  82( ",(**+( ! !'(**! "% 5(!$!5%0( /!5!  "-!(*%# 
0(",(-"%0*+; !"$!>(*%), !1-(=($#32%( 8 $!,%#  "-!%"($& ",. *. *%; $( !-
,!7*+; =!-!5. �9(**! !*% , 1(-,83 !0(-(=& ;.-./"(-%783"  $!>*! "& %*>(-
*(-*!- 5(!$!5%0( /%; 8 $!,%) "(--%"!-%%, /!"!-+( !1-(=($#3" ,+'!- /!* "-
-8/<%% 7(9$#*!5! 1!$!"*. % =!-!>*!) !=(>=+.  

�-% 1-!(/"%-!,.*%% %  "-!%"($& ",( =!-!5 !'2(5! 1!$&7!,.*%# !'+0*! 
1-%9(*#(" # "-(; $!)*.# /!* "-8/<%#: 1!/-+"%(, ! *!,.*%( 1!/-+"%# % 7(9-
$#*!( 1!$!"*!. �. $( !,!7*+; =!-!5.; =!-!>*.# !=(>=. 1-!(/"%-8(" #, /./ 
1-.,%$!, 1! 81-!2(**!)  ;(9(: 1!= "%$.32%)  $!) % 1!/-+"%(, ! *!,.*%( 1!-
/-+"%# % 1!/-+"%(, . 0.2( , (5!  ! "!%" %7 1!/-+"%#, 8/$.=+,.(9!5! *(1!-
 -(= ",(**! *. 5-8*" 7(9$#*!5! 1!$!"*..  

 �. 0("*+( 7*.0(*%# 9!=8$() =(6!-9.<%% =$#  -(=*(7(-*% "+; 1( /!, 
=!-!>*!) !=(>=+  ! ".,$#3" 300—350 /5/ 92, 9($/%; 1( /!, %  81( () 150—



 244 

200 /5/ 92,  85$%*/!, % 5$%* 100—150 /5/ 92. �*.0(*%# 9!=8$() =(6!-9.<%% 
5-8*"!,, 8/-(1$(**+; !-5.*%0( /%9% ,#>82%9% %$% <(9(*"!9 =$# !1"%9.$&-
*!5! 5-.*8$!9("-%0( /!5!  ! ".,. 1!,+4.3" # =! 600—680 /5/ 92,  81( () 
$(5/%;, 1+$(,."+; =! 600 /5/ 92,  81( () "#>($+; %  85$%*/!, =! 500—
600 /5/ 92. �$# !'( 1(0(*%# -. 0("*+; 7*.0(*%) 9!=8$() =(6!-9.<%% , 8 $!-
,%#;  "-!%"($& ",. =!-!5% *.  $.'+; % 180%*% "+; 5-8*".;, 1-% ,+'!-( ,.-%-
.*"!, /!* "-8/<%% =!-!>*+; !=(>= '(7 8/-(1$(*%# ,#>82%9% -(/!9(*=8(" # 
1-%9(*(*%( 5(! %*"("%0( /%; 9."(-%.$!,, /!"!-+(  1! !' ",83" 8/-(1$(*%3 
1-!0*! "*+;  ,!) ", /!* "-8/<%%. �-('8(9.# 1-!0*! "& =!-!>*!) !=(>=+ %"- 
7.,% %" !" 5-87!!'!-!". =!-!5%, "%1. $( !,!7*!5! .,"!9!'%$# % =!18 /.(9!) 
!"*! %"($&*!) =(6!-9.<%%. �$# -. 0(". %"- 1-%*#". 6!-98$.  !5$. *! �(/!-
9(*=.<%#9 1! 1-!(/"%-!,.*%3 [1]: 
 

%"- = 1,575/PQK, 
 

5=( 5 — 8=($&*!( =.,$(*%( !" /!$( . -. 0("*!5! .,"!9!'%$#, /5/ 92;P — =!-
18 /.(9.# !"*! %"($&*.# =(6!-9.<%# 1!/-+"%#; Q — /!:66%<%(*" 7.1. . *. 
*(!=*!-!=*! "& 8 $!,%) -.'!"+ !=(>=+, 1-%*%9.(9+): =$# 1!/-+"%) %7 /.-
9(**+; 9."(-%.$!,, !'-.'!".**+; '%"89!9 %$% =(5"(9 — 1,1; 1-% -. 0("( 1!-
/-+"%) 1-!0%; "%1!, *( ,,!=%" # (Q = 1); K — /!:66%<%(*", 80%"+,.32%) 1!-
,"!-#(9! "& ,!7=() ",%# % =%*.9%0*! "& *.5-87!/ !" =,%>(*%#; !1-(=($#(" # 
1! 6!-98$( 
 

K = 0,5 + 0,65 lgNR, 
 

5=( : — -. 0("*.# %*"(* %,*! "& =,%>(*%#, !1-(=($#(9.# 1! 6!-98$( 
: = 1,5Q/g (Q — -. 0("*+)  8"!0*+) 5-87!!'!-!" =!-!5%, "; g — 1!$(7*.# *.-
5-87/. *. -. 0("*83 ! & .,"!1!(7=., "); R — /!:66%<%(*", !"-.>.32%)  "(-
1(*& 1!,"!-#(9! "% *.5-87!/ , 7.,% %9! "% !" 0% $. 1!$!  =,%>(*%#, -.,*+) 1 
1-% =,8;1!$! *!9 % 2 — 1-% !=*!1!$! *!9 =,%>(*%%.  

�! *.0.$. -. 0(". =!-!>*!) !=(>=+ "-.  . =!-!5%, 1! =.**+9 %*>(*(--
*!-5(!$!5%0( /%; %7+ /.*%), 1!=-.7=($#(" # *. !=*!-!=*+( 1! 9!=8$3 =(-
6!-9.<%% 5-8*". 80. "/%, % =$# /.>=!) 5-811+ 80. "/!, 1-!%7,!=%" # !"=($&-
*+) -. 0(". 

�-!0*! "& =!-!>*!) !=(>=+ ;.-./"(-%78(" # :/,%,.$(*"*+9 (6./"%0(-
 /%9) 9!=8$(9 =(6!-9.<%% %:/,, /!"!-+) 7.,% %" !" 9!=8$# =(6!-9.<%% 5-8*-
". 7(9$#*!5! 1!$!"*. % 9!=8$() =(6!-9.<%% "!$2%*+ , (;  $!(, =!-!>*!) 
!=(>=+. �* 9!>(" '+"& 1!$80(* -.7$%0*+9%  !0(".*%#9% /!* "-8/<%% 1!-
/-+"%# % ! *!,.*%#. �!* "-8%-!,.*%( =!-!>*!) !=(>=+ ,+1!$*#3" , 7.,% %-
9! "% !" 5-87!!'!-!"., 1!=,%>*!5!  ! ".,. % , "./!9 1!-#=/(:  

1) !1-(=($#3" "-('8(983 1-!0*! "& =!-!>*!) !=(>=+ %"-;  
2) *.9(0.3" ,.-%.*"+ /!* "-8/<%% =!-!>*!) !=(>=+;  
3) 1-!%7,!=#" -. 0(" =!-!>*!) !=(>=+ 1! *.9(0(**+9 ,.-%.*".9    !-

'$3=(*%(9 8 $!,%# %:/, = %"-.  
�$# !'$(50(*%# -.'!"+ 1! 1-!(/"%-!,.*%3 =!-!>*+; !=(>= -. 0(" =!-

-!>*!) !=(>=+ -(/!9(*=8(" # ,+1!$*#"&   1!9!2&3 5-.6%/!,, 1-%,(=(**+; 
, «�* "-8/<%% 1! *.7*.0(*%3 /!* "-8/<%) =!-!>*+; !=(>= *(>( "/!5! "%1.» 
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[2]. �. 0("+ ,+1!$*#3" # /./ 1-% !=*! $!)*+;, "./ % 9*!5! $!)*+; =!-!>-
*+; !=(>=.;.  

	 1! $(=*%( 5!=+ =$# 8/-(1$(*%# *( 82()  1! !'*! "% ! *!,.*%) 7(-
9($&*!5! 1!$!"*. $( *+; =!-!5 1-%9(*#3" 5(! ("/% % 5(!-(4("/% [3]. �-%9(-
*(*%( 5(! %*"("%0( /%; 9."(-%.$!, ,  $!>*+; 1!5!=*!-/$%9."%0( /%; % 5-8*-
"!,!-5%=-!$!5%0( /%; 8 $!,%#; 9!>(" !/.7."& # '!$((  82( ",(**+9   "!0/% 
7-(*%# -.'!"! 1! !'*! "% % *.=(>*! "% /!* "-8/<%). �.7*!!'-.7%( -.79(-!, 
#0((/, 1$!"*! "% % 1-!0*! "% 5(! ("!/ 1!7,!$#3" 1!=!'-."& !1"%9.$&*+) %; 
-.79(- =$# $3'!5! 5-8*". 1! (5!  ! ".,8 %  ! "!#*%3. �1(<%.$&*.# !'-.'!"/. 
=.**+;  ("!/, ,+1!$*#(9.# 18"(9 1-!1%"/%  !!",(" ",832%9% ;%9%0( /%9% 
 ! ".,.9%, !'( 1(0%,.(" 8 "!)0%,! "& %; / ,!79!>*+9 .5-(  %,*+9 ,!7=() "-
,%#9 (,!=*.#, 2($!0*.#, /% $.#  -(=., ,!7=() ",%( 1!$!>%"($&*+; % !"-%<.-
"($&*+; "(91(-."8-). �-!0*! "*+(  ,!) ",. 5(! ("/% *. -.7-+,  ! ".,$#3" 
50—100 /�/9, 1-% *.5-87/( !*% $!/.$%783" =(6!-9.<%%, /!"!-+9 1!=,(-5.("-
 # 5-8*". �."(9."%0( /.# 9!=($&, -.7-.'!".**.#  !"-8=*%/.9% �;"%* /!5! 
"(;*%0( /!5! 8*%,(- %"("., 1!7,!$#(" -.  0%"."& !1"%9.$&*83 "!$2%*8 =!-
-!>*!) !=(>=+, .-9%-!,.**!) 5(! %*"("%0( /%9% 9."(-%.$.9% [4]. 	 ! *!,( 
9!=($% $(>%" !1-(=($(*%( ! "."!0*+; =(6!-9.<%) , 1!= "%$.32(9 5-8*"( 
! *!,.*%# *. +1*!5!  $!# =!-!>*!) !=(>=+ 1-% =() ",%% 9( "*!) *.5-87/%. 
	 *() 80"(*+ -. 0("*+(  ;(9+ =(6!-9.<%% .-9%-!,.**!) /!* "-8/<%%, 81-8-
5!) 1!,(-;*! "% 1!= -(4("/!) % 4".91!9. �=*./!  $!>*! "& ,+-.>(*%# 9.-
"(9."%0( /!) 9!=($% 7."-8=*#(" (( 1-./"%0( /!( 1-%9(*(*%(. �$# %*>(*(-*!) 
1-./"%/% *(!';!=%9+  1(<%.$&*+( -. 0("*+( 5-.6%/% % ".'$%<+, -.7-.'!".*-
*+( *. ! *!,( :"!) 9!=($%. �! =.**+9 -.7-.'!"0%/!,, -. 0(" 1! 9."(9."%0(-
 /!) 9!=($% =.(" ,!79!>*! "&  !/-."%"& 9!2*! "& =-(*%-832(5!  $!# 1-% 
 !;-.*(*%% 1-!0*! "*+;  ,!) ", ! *!,.*%) % =!-!>*+; 1!/-+"%) 1!$!"*.. 
�(! ("/. 1(-(-. 1-(=($#(" *!-9.$&*!( ,(-"%/.$&*!( =.,$(*%( *. '!$&4%( 1!-
,(-;*! "%,  *%>.(" %$% -.  (%,.(" /. ."($&*+( *.1-#>(*%# , 5-8*".;, !5-.*%-
0%,.(" *(-.,*!9(-*!( 1-! (=.*%( =!-!>*!) /!* "-8/<%%. �! $( ,! 1-%#"%# 
,*(4*() *.5-87/% *( 82.#  1! !'*! "& =!-!5% , ,%=( 81-85!5! 1-!5%'. ,!7-
,-.2.(" /!* "-8/<%3 , % ;!=*!( 1!$!>(*%(, 1-% 8 $!,%% !" 8" ",%# -.7-+,-
*+; *.-84(*%).  

	  $80.#;, /!5=. , ! *!,.*%% *. +1% *.;!=#" # 1(-(8,$.>*(**+( 1$.-
 "%0*+( 5$%*+,  85$%*/% % =-85%(  $.'+( 5-8*"+ =$#  *%>(*%# *(-.,*!9(-*!-
 "% ! .=/%, . "./>(   <($&3 89(*&4(*%# "!$2%*+ *. +1*!5!  $!# -(/!9(*=8-
(" # , /.0( ",( .-9%-832(5! :$(9(*". 1-%9(*#"& 1!$%9(-*+( 5(! ("/% ,  !0(-
".*%%   -.7=($%"($&*!) 1-! $!)/!) %7 *("/.*!5! 5(! %*"("%0( /!5! 9."(-%.$.. 
�(! ("/% !1-(=($(**!5! "%1.  $(=8(" 1-%9(*#"& , /.0( ",( .-9%-832() % -.7-
=($#32() 1-! $!(/ 1-%  "-!%"($& ",( *. +1() *. '!$!".;, 1(-(8,$.>*(**+; 
"!-6.; % "!*/%; 1+$(,."+; 1( 0.*+; 5-8*".; ! *!,.*%#. �-% :"!9 -.7=($%-
"($&*+( 1-! $!)/% -.79(2.3" *. 5-.*%<( /!*"./". 5-8*"!, -.7$%0*!5!  ! ".-
,., 0"! !'( 1(0%,.(" 1!,+4(*%( *( 82()  1! !'*! "% 7(9$#*!5! 1!$!"*.. 

�. $( !,!7*+; =!-!5.; , �( 18'$%/( �!9% '+$% % 1!$&7!,.*+ 5(!-(4("-
/%, 1-!%7,!= ",! /!"!-+; ! 82( ",$#(" # %7 1!$%9(-*!5! 9."(-%.$. 1!,+-
4(**!) 1-!0*! "%. �. %  $(=8(9!9 !'?(/"( !'?(9*+( 5(!-(4("/% !'( 1(0%$% 
*(!';!=%983 /!* !$%=.<%3 ! *!,.*%# % 8 %$(*%( 5-8*"!,+; ! *!,.*%) $( !-



 246 

,!7*+; =!-!5   -.,*!9(-*+9 -. 1-(=($(*%(9 =%*.9%0( /!) *.5-87/% %  82(-
 ",(**+9 8,($%0(*%(9  -!/.  $8>'+. �!5$. *! 1-!(/"*!) =!/89(*".<%%, 8$!-
>(**+( , ! *!,.*%% =!-!5 5(!"(/ "%$& % 5(!-(4("/. !" 5-811+ /!91.*%) 
«�%./!9» 1-%=.$% =!-!5.9 �1. 1!-8' /!5! $( *%0( ",. 1-!0*! "& % *.=(>-
*! "&,  !!",(" ",83283 (,-!1() /%9  ".*=.-".9 =!-!>*!5!  "-!%"($& ",.. 
�/$.=/. 5(! %*"("%0( /%; 9."(-%.$!, "(;*!$!5%0*., *( "-('8("  1(<%.$&*!) 
"(;*%/% % '!$&4%; 7."-.". � 1!$&7!,.*%( %; , =!-!>*+; /!* "-8/<%#; 1!7,!-
$#("  *%7%"& -. ;!= =-(*%-832%; =!-!>*!- "-!%"($&*+; 9."(-%.$!, =! 20—
25 %, 8,($%0%,.(" "(91+  "-!%"($& ",. =!-!5. �"! !0(*& ,.>*!, "./ /./  "-!%-
"($& ",! =!-!5 =!$>*! !1(-(>."& $( !7.5!"!,/8 (!'( 1(0%,.(" #  /!-! "&, 
8=!' ",!), 0"! *. 1-./"%/( *.'$3=.(" #  !, (9 *.!'!-!". 

	1!$*( !'! *!,.**! 1-%9(*(*%(, !1-.,=.,4()  ('# "(;*!$!5%%, 8 "-!)-
 ",. 1!/-+"%) .,"!=!-!5 %7 <(9(*"*!-1( 0.*!)  9( % *. ! *!,.*%% 1( 0.*+; % 
 85$%*% "+; 5-8*"!, (5-8*"!-<(9(*"), 1-% :"!9 9.-/. <(9(*"*!-1( 0.*!)  9(-
 % *( *%>( 75, !"*!4(*%( <(9(*". % 1( /. /-81*! "&3 =! 1,25 99 1:2 ÷ 1:4. 
�-%9(*(*%( =.**!5!  1! !'. , �-%$87 /!9 -.)!*( % *. =-85%; 1-!9+4$(**+; 
=!-!5.; -( 18'$%/% �!9% 1!/.7.$! (5! :66(/"%,*! "& % *.=(>*! "&, :"!"  1!-
 !' *( *!,+), *! "-('8(" 8 !,(-4(* ",!,.*%#. �(!';!=%9! 8=($%"& ,*%9.*%( 
4,(= /!) "(;*!$!5%% 8 "-!) ",. $( !,!7*+; =!-!5   % 1!$&7!,.*%(9 , =!-!>-
*!) /!* "-8/<%% =-(,( *+; !";!=!,, 1!$80(**+; !" ,+-8'/% 1-! (/, % 5(!9.-
"(-%.$ (5(! ("/%, 5(!-(4("/%, 5(! %*"("%0( /%) 9."(-%.$) [5].  

�-%,(=(**+(  ,(=(*%# ! =!-!>*!-/$%9."%0( /%; % %*>(*(-*!- 5(!$!5%-
0( /%; 8 $!,%#; *. -.  9."-%,.(9!) "(--%"!-%% �( 18'$%/% �!9% %  1(<%-
.$&*+( 9(-!1-%#"%# 1! !'( 1(0(*%3 8 "!)0%,! "% =!-!>*!5! 1!$!"*. 9!58" 
'+"& % 1!$&7!,.*+ 1-% 1-!(/"%-!,.*%% %  "-!%"($& ",( $( !,!7*+; =!-!5.  

	 8 $!,%#; !" 8" ",%# %$% =(6%<%". 9( "*+; /-81*!!'$!9!0*+; % =-(-
*%-832%; 9."(-%.$!, ,!7*%/.(" *(!';!=%9! "& ,*(=-(*%# *!,+; "(;*!$!5%) 
 "-!%"($& ",. $( !,!7*+; =!-!5, -.7-.'!".**+9% -!  %) /%9%  1(<%.$% ".9% 
=$# 5-8*"!,   *%7/!) *( 82()  1! !'*! "&3. �-%9(*(*%( 5(! %*"("%0( /%; 
9."(-%.$!, ,  "-!%"($& ",( $( !,!7*+; =!-!5  =(->%,.(" # *%7/%9 8-!,*(9 
! ,(=!9$(**! "% ! ,!79!>*! "% %; % 1!$&7!,.*%#, 8=.$(**! "&3 6%-9-
1-!%7,!=%"($() 5(! %*"("%0( /%; 9."(-%.$!,, *(=! "."!0*! %780(**+9 !1+-
"!9 1-%9(*(*%# %; ,  "-!%"($& ",( $( !,!7*+; =!-!5 % ". =.  

�-./"%/. =.(" =! "."!0*! 9*!5! 1-%9(-!,, /!5=. 6./"%0( /%) ;!= ! .=/% 
, *. +1#;, 1! "-!(**+; *. -.7*!!'-.7*+; 1!  >%9.(9! "% !"$!>(*%#;, ,! 
9*!5%;  $80.#; *( 1!=",(->=.(" -. 0("*+( =.**+(. 	  $.'+; !"$!>(*%#; *. 
-.7,%"%( =(6!-9.<%) ,$%#3" #,$(*%# 1$. "%0( /%; "(0(*%),  =,%5!,!) 1!$78-
0( "%, 1!-!,!5! =.,$(*%#,  "-8/"8-*!) 1-!0*! "% % =-. �!$%0( ",(**.# !<(*/. 
/.>=!5! %7 *%; 8 ".*!,$(*. (2( *(=! "."!0*!. �!:"!98 %780(*%( %; ,$%#*%# % 
8"!0*(*%( 9("!=!, -. 0(". ! .=!/ *. +1() ,! ,-(9(*% 7.=.0. *(!"$!>*.# % 
"-('8(" 1! ".*!,/% *.80*!-%  $(=!,."($& /%; -.'!".  

	 /!91$(/ *!) 1-!5-.99(  $(=8(" 1-(=8 9!"-("& % 1!$&7!,.*%( .:-!- % 
/! 9! *%9/!,, 1!$80(**+;   -.7$%0*+;  18"*%/!, (�( 8- , �1!-", �:*= ."). 
�! /!$&/8 *.  *%9/.; 1! *.'!-8 =(4%6-!,!0*+; 1-%7*./!, 9!58" '+"& ,+=(-
$(*+ ! *!,*+( /!*"8-+ 5(!$!5%0( /%( !'?(/"!,,   1-!,(=(*%(9 *. *%; 8 $!,-
*!) !<(*/% 6%7%/!-9(;.*%0( /%; % 6%$&"-.<%!**+;  ,!) ", 5-8*"!,. �! 9%-
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0( /%(  *%9/% !"-.>.3"  "(1(*& -. 0$(*(**! "% -($&(6. 9( "*! "%, "%1+ % 
./"%,*! "& -.7,%"%# :/7!5(**+; 1-!<(  !,, /!"!-+( 9!58" %9("& -(4.32(( 
7*.0(*%( 1-% ,+'!-( ,.-%.*"!, "-.  + $( !,!7*+; =!-!5 % -.79(2(*%# *. *%; 
!1+"*+;  "-!%"($&*+; 80. "/!, =$# *.80*!-1-!%7,!= ",(**+; %  $(=!,.*%). 
�(!';!=%9! 1-!=!$>%"& % -. 4%-%"& -.'!"+ 1!  !,(-4(* ",!,.*%3 -. 0("-
*+;  ;(9 9."(9."%0( /!) 9!=($% 1! !1-(=($(*%3 1-!0*! "*+; % =(6!-9.<%-
!**+; ;.-./"(-% "%/ 5-8*"!,, =$# %; 1-./"%0( /!5! 1-%9(*(*%#. 

�! $(=832%) /!91$(/  *.80*+; % :/ 1(-%9(*".$&*+; %  $(=!,.*%) 1!7,!-
$%" ,+,( "% , ( *(!';!=%9+( -.7-.'!"/% *. !=%* 8-!,(*& 5!"!,*! "% =$# 1-./"%-
0( /!5! % 1!$&7!,.*%#: -.7-.'!"/. !1"%9.$&*+; ,.-%.*"!, =!-!>*+; /!* "-8/-
<%), "(;*!$!5%#  "-!%"($& ",., 1-.,%$. :/ 1$8.".<%% $( !,!7*+; =!-!5.  

�-5.*%7.<%# !1+"*!5!  "-!%"($& ",. *. !"=($&*+; 80. "/.; =!-!5%  ! 
 $!>*+9% %*>(*(-*!-5(!$!5%0( /%9% 8 $!,%#9%, 1!$80(*%( % 0(-1+,.32%; 
=.**+; 1! 1-!0*! "*+9 % =(6!-9.<%!**+9 ;.-./"(-% "%/.9 5-8*"!, 1!7,!-
$%" -.7-.'!"."& /!* "-8/<%3 =!-!>*+; !=(>=   80("!9 ,*(=-(*%# *!,+; "(;-
*!$!5%), -. 0("*+;  ;(9 % 9."(9."%0( /%; 9!=($().  

 
�	��	����
	����	� ��	��� 

1. 	�� 01-82. �* "-8/<%# 1! 1-!(/"%-!,.*%3 $( !7.5!"!,%"($&*+; 1-(=1-%#"%) 
[�(/ "]. — �. : �%1-!$( "-.* , 1982; �(/!9(*=.<%% 1! 1-!(/"%-!,.*%3 =!-!>*+; 1!/-+"%) 
$( !,!7*+; .,"!9!'%$&*+; =!-!5 [�(/ "]. — �. : �%1-!$( "-.* , 1967. — 51  . 

2. ��� 218.046-01. �-!(/"%-!,.*%( *(>( "/%; =!-!>*+; !=(>= [�(/ "] (,7.9(* 	�� 
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3. 
$&'!9 "%1!,+; /!* "-8/<%) 1! 1-%9(*(*%3 5(! %*"("%0( /%; 9."(-%.$!, 1-!%7-
,!= ",. «���������» [�(/ "]. — �7=. 3-(. — �., 2008. — 65  . 

4. ����	���
, �.  . �. 0(" !1"%9.$&*!) "!$2%*+ =!-!>*!) !=(>=+   80("!9 /$%-
9."%0( /%; 8 $!,%) �(,(-!-�.1.=*!5! -(5%!*. [�$(/"-!**+) -( 8- ] / �. �. �8-9% "-!,., 
�. 	. �$. "%*%*., �. 
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5. ��
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= � 502/504:624/625 (470.11 + 470.13) 

 
5
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������, ������+ � 	��	��+ �	����'��
��� ��	����	���� 
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 � 
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������ 
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	���-
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����+( �	������	��� ����!
 ��	���	��, ���������-

	��( ��,�		��, �������������	��( �	����� � �( ������� �
 )!!�������	�� 	�������	��
 

�� �	������ ���+( ��	��������� ����'�+( �	���
��+(. 

 
.. �. &	������,  

/.*=%=." "(;*%0( /%; *.8/, =!<(*"  
 (�+/"+,/.- /%) $( *!) %* "%"8");  

-. �. "����	����, 
 /.*=%=." 5(!$!5!-9%*(-.$!5%0( /%; *.8/, =!<(*" 
 (�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 

 -. �. ����	���, 
/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
�. /. -���, 

  ".-4%) 1-(1!=.,."($& 
 (�+/"+,/.- /%) $( *!) %* "%"8") 

 
��������	
��� �������
��	 ���1�2����4� 1��������4
 
��� ���������	
��� � �����������	� ���1�6�����3 

��;����	 	 ����	�53 �	�������4� ��	��
 26 
 

	 1! $(=*(( ,-(9# ! !'!( 7*.0(*%( 1-%!'-(".3" %  $(=!,.*%# 1! ! ,!(-
*%3 9%*(-.$&*!- +-&(,!) '.7+ 1(- 1(/"%,*+; -.)!*!, �,-!1() /!5! �(,(-.. 
�.9(0.3" # '!$&4%( -.'!"+ 1! -.7-.'!"/( 1-%-!=*+; -( 8- !,,  "-!%"($& "-
,8 *!,+; % -(/!* "-8/<%%  82( ",832%; /-81*+; 1-!9+4$(**+; /!91$(/-
 !,, -.7,%"%3  ("% >($(7*+; % .,"!9!'%$&*+; =!-!5 ( 9. 1-!5-.998 «�-(=*%) 
�%9.* — �($/!98-» (-.  9!"-(*. % -(/!9(*=!,.*. / 8",(->=(*%3 9(>,(=!9-
 ",(**!) /!9%  %() 1! % 1!$&7!,.*%3 *(=- ���� �� % ��� �� 16 9.-". 
1999 5.)). �$# -(4(*%# /-81*+; 1-!'$(9 1! ! ,!(*%3 *!,+; "(--%"!-%), *(-
-(=/!   ,( &9.  $!>*+9% % *('$.5!1-%#"*+9% 1-%-!=*+9% 8 $!,%#9%, *(!'-
;!=%9! =! "."!0*! 1!$*+(  ,(=(*%# !' %*>(*(-*!-5(!$!5%0( /%; 8 $!,%#; 1! 
-.)!*.9 1-(=1!$.5.(9!5!  "-!%"($& ",.. �-%9(*(*%( .:-!/! 9%0( /%; 9("!-
=!,  82( ",(**! !'$(50.(" -(4(*%( :"!)  $!>*!) 7.=.0%. �./!) !1+" -.'!"+ 
'+$ 1!$80(* 1-% 1-!(/"%-!,.*%% %  "-!%"($& ",( *!,!) >($(7*!=!-!>*!) 9.-
5% "-.$% *. 80. "/( �.-1!5!-+ — 	(*=%*5., -. 1!$!>(**!) , 35!-,! "!0*!) 
0. "% 
-;.*5($& /!) !'$. "% % 7.1.=*!5! �-%"%9.*&# �( 18'$%/% �!9%. �"! 
'+$. !=*. %7 1(-,+; 1-!5-.99 4%-!/!5! % 1!$&7!,.*%# .:-!/! 9%0( /%; 9.-
"(-%.$!, 1-% %*>(*(-*!-5(!$!5%0( /%; %  $(=!,.*%#; =$# 1-!(/"%-!,.*%#, 
 "-!%"($& ",. $%*()*+;  !!-8>(*%) % 1-!9+4$(**+; !'?(/"!, *. "(--%"!-%% 
�,-!1() /!5! �(,(-.. 

                                           
26© �%/!$.(, �. �., �$$.-%!*!, 	. 
., �$.'%/!, 	. �., 	.)  �. �., 2012 
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	 /.0( ",( *.5$#=*!5! 1-%9(-. 1-(=$.5.(" # -#= -.7-.'!"!/ %7 *.80*!-
1-!%7,!= ",(**!5! !"0(". «�(-,+( :".1+ /! 9%0( /!5! 9!*%"!-%*5. -(5%!*!, 
,$%#*%# 1-!(/"%-8(9!) >($(7*!=!-!>*!) 9.5% "-.$% 
-;.*5($& / — �+/-
"+,/.- — �(-9&» , -.9/.; 1-!5-.99+ «�! 9!  — �(9$#» 1-!(/". «�(! -
1-!5-(  »   1!9!2&3 "-(;  18"*%/!,: -!  %) /!5! «�( 8-  1», 6-.*<87 /!5! 
«SPORT», .9(-%/.* /!5! «LANDSAT» [1] % 6!*=!,+; 5(!$!5%0( /%; 9."(-%.-
$!,. 

�7,( "*!, 0"! 1-% ,+'!-( "-.  + =!-!5% 80%"+,.(" # /-."0.)4(( -.  "!#-
*%( 9(>=8 !1-(=($(**+9% 18*/".9%, 1-!6%$& % 1$.* =!-!5% '(7 /-8"+; 1!,!-
-!"!,, 1!=?(9!, %  18 /!,. �=*./! *( , (5=. 1-%-!=*+( 8 $!,%# 9!58" !",(-
0."& :"%9 "-('!,.*%#9. �-%0%*.9% :"!5! 9!58" '+"&  $!>*+( 8 $!,%# 5(!$!-
5%0( /!5!  "-!(*%#, -($&(6., -.7,%"%# 1!"(*<%.$&*!-!1. *+; 5(!$!5%0( /%; 
1-!<(  !,, !" 8" ",%( *(!';!=%9+; 9( "!-!>=(*%) 9( "*+;  "-!%"($&*+; 
9."(-%.$!, % =-. �!:"!98 ,+'!- "-.  + =!-!5% !'+0*! 1-!%7,!=%" # *. ! *!-
,.*%%  -.,*(*%# *( /!$&/%; ,.-%.*"!,, ! *!,.**+; *. -.7*+; % "!0*%/.;.  

�. /.-"( 5(!$!5!-5(!9!-6!$!5%0( /!5!  "-!(*%# 1-%"-.  !,!) 1!$! + 
9. 4".'. 1:100000,  ! ".,$(**!) 1! 9."(-%.$.9 =(4%6-%-!,.*%# /! 9! *%9-
/!,, ,+=($(*+ /!*"8-+ 5(!$!5%0( /%; "!$2, !"$%0.32%; # $%"!$!5%0( /%9 
 ! ".,!9 5!-*+; 1!-!=, 8 $!,%#9% %; 7.$(5.*%# % 1$!2.=&3 -. 1-! "-.*(*%# 
(-% . 1). �!$80(**.# %*6!-9.<%# 1!7,!$#(" , !'2%; 0(-".; !;.-./"(-%7!,."& 
6%7%/!-9(;.*%0( /%( % 6%$&"-.<%!**+(  ,!) ",. 5-8*"!,, , 1-(=($.; ,+=(-
$#(9+; 5(!$!5%0( /%; !'-.7!,.*%). �"% 1!/.7."($%, *.-#=8   =-85%9%, ! !'(*-
*! ,.>*+ =$# ,+'!-. ,.-%.*"!, "-.* 1!-"*+; 18"() % =!-!>*!5!  "-!%"($& "-
,., -.79(2(*%# 9! "!,+; 1(-(;!=!,, '.7!,+; /.-&(-!,  "-!%"($&*+; 9."(-%.-
$!, % =-85%; 87$!,  "-!%"($&*!5! /!91$(/ .. 

�( 9(*(( ,.>*+  ,(=(*%# ! ;.-./"(-( -($&(6. 9( "*! "%, ,$%#32(5! *. -.7-
9(2(*%(  !!-8>(*%). �*>(*(-*.# !<(*/. -($&(6.   "!0/% 7-(*%# 8 $!,%) (5! 
% 1!$&7!,.*%# =$#  "-!%"($& ",. ,+1!$*#(" #  !,9( "*+9 .*.$%7!9 "!1!5-.6%-
0( /%; /.-" % /! 9! *%9/!,, 1! /!"!-+9 !1-(=($#(" # 9!-6!$!5%0( /.# ;.-./"(-
-% "%/. -($&(6., (5! ,(-"%/.$&*.# % 5!-%7!*".$&*.# -. 0$(*(**! "&. 	 !=*%; 
 $80.#; '!$&4%( 8/$!*+ -($&(6. , =!$%*.; -(/, ,+#,$(**+( 1! /.-".9 %  *%9-
/.9,  $8>." ( "( ",(**+9 1-(1#" ",%(9 1-%  "-!%"($&*+; -.'!".;. 	 =-85%; 
 $80.#; =!$%**+( %$% ,!=!-.7=($&*+( 80. "/% %9(3" 9.$+( 8/$!*+, 1-!(/"%-
-8(9.# "-.  . *( , "-(0.(" '!$&4%; 1-(1#" ",%) % %=(" ,!$&*+9 ;!=!9 '(7 %7-
$%4*%; 1!,!-!"!,, % /-%,$(*%). 	 ( :"! -(7/!  *%>.(" *(!';!=%9! "& ,  "-!%-
"($& ",( '!$&4!5! 0% $. % /8  ",(**+;  !!-8>(*%). �"!5!9 :"!) .*.$%"%0( /!) 
-.'!"+ #,$#(" # %*6!-9.<%# =$#  !7=.*%# /.-"+ %*>(*(-*!-5(!$!5%0( /%; 8 $!-
,%), !1-(=($#32() 1$.* % 1-!=!$&*+) 8/$!* 1!$!"*. =!-!5%. 

�.-". !1. *! "% -.7,%"%# :/7!5(**+; 5(!$!5%0( /%; 1-!<(  !,  $8>%" 
! *!,!) =$# %780(*%# "(; 5(!$!5%0( /%; 1-!<(  !,, /!"!-+( !/.7+,.3" ,$%#-
*%( *. 8 "!)0%,! "&  !!-8>(*%) % 9!58" %9("& -(4.32(( 7*.0(*%( =$# %*>(-
*(-*!) !<(*/% 8 $!,%)  "-!%"($& ",. (-% . 2). � 0% $8 "./%; 1-!<(  !, , 1(--
,83 !0(-(=& !"*! #" #: !1!$7*(,+( % !',.$&*+(  /$!*+, $%*()*+( 7!*+ *!-
,()4() "(/"!*%0( /!) ./"%,%7.<%%, 7.'!$.0%,.(9+( % 1!="!1$#(9+( 80. "/%. 
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	 =!$%*.; -(/  (,(-*+; !'$. "() *.4()  "-.*+ -. 1-! "-.*(*+ % %*"(*-

 %,*! 1-!#,$#3" # !1!$7*(,+( 1-!<(  + % 9(-7$!"*+( #,$(*%#: *.$(=%, '85-+ 
180(*%#, "(-9!/.- " % =-. �1!$7*(,+( 1-!<(  + 1-%8-!0(*+ /  /$!*.9 -(0*+; 
=!$%*, /!"!-+( *. /! 9! *%9/.; =(4%6-%-83" # 1! '85-% "!) 1!,(-;*! "% 
 1!$74%; 9.  , !,-.>*!) :-!7%% *.  /$!*.; % ;.-./"(-8 -. "%"($&*!5! 1!/-!-
,.. �!$80(**+) 9."(-%.$, 1-% =(4%6-%-!,.*%% /! 9! *%9/!,, '+$ % 1!$&7!-
,.* =$# ,+#,$(*%# :"%; 1-!<(  !,, !/!*"8-%,.*%# 7!* -. 1-! "-.*(*%# % 1-!-
5*!7%-!,.*%# %; -.7,%"%#, !1-(=($(*%# !'?(9. -.'!" 1! $%/,%=.<%% ,!79!>-
*+; 1! $(= ",%). �-% ,+'!-( ,.-%.*". "-.  + 9!58" 1!"-('!,."& #  ".<%!-
*.-*+( *.'$3=(*%#, *(!';!=%9+( =$# 1-!5*!7. *('$.5!1-%#"*+;  !,-(9(**+; 
1-!<(  !, % -.7-.'!"/% *. %; ! *!,( 7.2%"*+; 9(-!1-%#"%). 

�%*()*+( 7!*+ *!,()4() "(/"!*%0( /!) ./"%,%7.<%% %9(3" ,.>*!( 7*.-
0(*%( =$# !<(*/% %*>(*(-*!-5(!$!5%0( /%; 8 $!,%)  "-!%"($& ",. $%*()*+; % 
1$!2.=*+;  !!-8>(*%) (-% . 1). �-% =(4%6-%-!,.*%% /! 9! *%9/!, *. 80.-
 "/.; *(5$8'!/!5! 7.$(5.*%# /!-(**+; 1!-!= (=! 50 9) *.9(0.3" # 5-.*%<+ 
9(>=8 =!0(",(-"%0*+9% % 0(",(-"%0*+9% !"$!>(*%#9%,  "-8/"8-*+( :$(9(*-
"+ % -.7-+,*+( *.-84(*%#. � -.7$!9.9% !'+0*!  ,#7.*+ *.-84(*%# 7.$(5.*%# 
!/-8>.32%; 5!-*+; 1!-!=. �*% , 7*.0%"($&*!)  "(1(*%  *%>.3" *( 8283 
 1! !'*! "& % 8 "!)0%,! "& 5-8*"!,, %79(*#3" %; 6%$&"-.<%!**+(  ,!) ",.. 
� !'(**! '!$&4!( 7*.0(*%( %9(3" /-81*+( -(5%!*.$&*+( "(/"!*%0( /%( -.7-
$!9+, /!"!-+( 1(-( (/.3" %$% 1-!;!=#" *(=.$(/! !" !'?(/"!,  "-!%"($& ",.. 
�. -.**%;  ".=%#; 1-!(/"%-!,.*%# ,+#,$(*%3 "./%; *.-84(*%) =!$>*! '+"& 
8=($(*! '!$&4!( ,*%9.*%(. 

�. /! 9! *%9/.; $%*()*+( 7!*+ "(/"!*%0( /%; *.-84(*%) =(4%6-%-8-
3" # 1! /! ,(**+9 1-%7*./.9 — *.$%0%3 $%*()*! ,+"#*8"+; 5-#= %$% 1!*%-
>(*%), .*!9.$&*!-1-#9!$%*()*+9 80. "/.9 5%=-! ("%,  9(2(*%3 5-('*() ,!-
=!-.7=($!,, -(7/!)  9(*( -% 8*/. 6!"!%7!'-.>(*%# 1! !'(%9  "!-!*.9 -.7$!-
9.. �780(*%( ;.-./"(-. % 9. 4".'!, -.7-+,*+;  9(2(*%) % =-85%; ./"%,*+; 
5(!$!5%0( /%; 1-!<(  !, *(!';!=%9! =$# 8"!0*(*%# -.79(2(*%# !"=($&*+; 
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!'?(/"!,, . "./>( =$# ,+'!-. -.<%!*.$&*+; %*>(*(-*+; 9(-!1-%#"%) 1! 
 "-!%"($& ",8 % /8  ",(**+;  !!-8>(*%). 

�. ! *!,.*%% -(78$&"."!, =(4%6-%-!,.*%# /! 9! *%9/!, % .*.$%7. 
%9(32%; # 5(!$!5%0( /%; 9."(-%.$!,  ! ".,$#(" # 1-(=,.-%"($&*.# /.-". %*-
>(*(-*!-5(!$!5%0( /%; 8 $!,%)   8/.7.*%(9 ,!79!>*+; ,.-%.*"!, "-.  + %$% 
1-%"-.  !,!5!  "-!%"($& ",.,   80("!9 ,+=($#(9+; 80. "/!, 1-! "!5! %  $!>-
*!5!  "-!(*%#. �-! "+( 80. "/%, *( %9(32%( ./"%,*! =() ",832%;  !,-(9(*-
*+; 5(!$!5%0( /%; 1-!<(  !,, !"$%0.3" # 9!*!"!**+9,  $.'!-. 0$(*(**+9 
-($&(6!9, 8=!'*+9% 1!=?(7=*+9% "-.* 1!-"*+9% 18"#9%. �0. "/%  !  $!>*+-
9% 1-%-!=*+9% 8 $!,%#9% ;.-./"(-%783" #  -.,*%"($&*! -. 0$(*(**+9 -($&-
(6!9, -.7,%"%(9 !=*!5! %$% *( /!$&/%; ./"%,*! =() ",832%;  !,-(9(**+; 
1-!<(  !,. �$# %; ! ,!(*%# *(!';!=%9.  1(<%.$&*.# %*>(*(-*.# 1!=5!"!,/.. 

� /!91$(/ !9 0(",(-"%0*+; !"$!>(*%)  ,#7.*+ 9( "!-!>=(*%# 9( "*+; 
 "-!%"($&*+; 9."(-%.$!,. �$.,*.# %; ! !'(**! "& 7./$30.(" # , "!9, 0"! !*% 7.-
$(5.3" 1!0"% *. 1!,(-;*! "% %$% *. 9.$+; 5$8'%*.;. �.%'!$&4(( 1-./"%0( /!( 
7*.0(*%( %9(3" 1( 0.*!-5-.,%)*+( % 1( 0.*+( 9( "!-!>=(*%#,  ,#7.**+(   !"-
$!>(*%#9% .$$3,%.$&*!5! % ,!=*!-$(=*%/!,!5! 1-!% ;!>=(*%# (-% . 1). � !'!( 
,*%9.*%(  $(=8(" 8=($%"& %780(*%3 ,+=($(**+; *. /! 9! *%9/.; /!91$(/ !, 
*.=1!)9(**+; "(--.  -(/, . "./>( -.)!*!, *./!1$(*%# ,!=*!-$(=*%/!,+; !'-.-
7!,.*%) (:-!7%!**!--. 0$(**+( 1-%,!=!-.7=($&*+( 1!,(-;*! "%). 

� <($&3 -(4(*%# 7.=.0 %*>(*(-*!5! 1-!(/"%-!,.*%# *(!';!=%9+  ,(=(*%# 
! 5%=-!5(!$!5%0( /%; 8 $!,%#; %  $(=8(9!) "(--%"!-%%, %780(*%% 5-8*"!,+; ,!= 
%  ,#7.**+;   *%9% 1-!<(  !,. �-% .*.$%7( /.-"+ -. "%"($&*!5! 1!/-!,.,  ! ".,-
$(**!) 1! -(78$&".".9 =(4%6-%-!,.*%# /! 9! *%9/!,, =! "."!0*! 8,(-(**! 
1-(= /.7+,.(" # 5$8'%*. 7.$(5.*%# 5-8*"!,+; ,!= (-% . 3).  
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�.%'!$(( ,!7,+4(**+( 80. "/%   5$8'%*!) 7.$(5.*%# 5-8*"!,+; ,!= '!$(( 
5—10 9 7.*#"+  ! *!,+9% $( .9%, '!$(( 1!*%>(**+( 80. "/% 5$8'%*!) 7.$(5.-
*%# 5-8*"!,+; ,!= 3—5 9 !"9(0.3" # , 1-(=($.; -.7,%"%# ($!,+; %  9(4.**+; 
$( !, % 9(*(( 2—3 9 — , 1-(=($.; % ,'$%7% '!$!"*+; 9.  %,!,. �-% =(4%6-%-
-!,.*%% 5-8*"!,+; ,!= 80%"+,.$. & 1-%8-!0(**! "& %; /  !!",(" ",832(98 5(-
*("%0( /!98 "%18 0(",(-"%0*+; !"$!>(*%) (.$$3,%.$&*!98, 6$3,%!5$#<%.$&-
*!98, 9(>9!-(**!98 % =-.) �1-(=($(*%( !"*! %"($&*!) ,!=!!'%$&*! "% ,!=!-
*! *+; 5!-%7!*"!, 1-!%7,!=%" # "!$&/! !-%(*"%-!,!0*! 1! 5-.*8$!9("-%0( /!-
98  ! ".,8 ,!=!,9(2.32%; 1!-!=. �*6!-9.<%3 ! *.1-.,$(*%#; =,%>(*%# 5-8*-
"!,+; ,!= 9!>*! 1!$80%"& 1! -($&(68 % %;  ,#7%   1!,(-;*! "*+9% ,!=.9%. 

�(4%6-%-!,.*%( 80. "/!, %7'+"!0*!5! 8,$.>*(*%# % 7.'!$.0%,.*%# *. 
/! 9! *%9/.; ! 82( ",$#(" # 1! ;.-./"(-*!98 -% 8*/8 6!"!%7!'-.>(*%# % 6!-
"!"!*8. �.  *%9/.; 1-! 9."-%,.(" # 9( "!1!$!>(*%( '!$!"*+; 9.  %,!, (*. ,!-
=!-.7=($(,  /$!*(, , 1!)9(), %; -.79(-+ % *.1-.,$(*%(  "!/. '!$!"*+; ,!=. 

�!$80(**.# %*6!-9.<%# *(  !=(->%" /./%(-$%'! %*>(*(-*!-
5(!$!5%0( /%( -. 0("+, . *! %" /.0( ",(**+) ;.-./"(-. � $% , *./!1$(**!) 
%*6!-9.<%% !" 8" ",83" "( %$% %*+( *(!';!=%9+(  ,(=(*%# !' %*>(*(-*!-
5(!$!5%0( /%; 8 $!,%#;, "! 1-%'(5.3" / 1!$(,!) %*>(*(-*!-5(!$!5%0( /!) -(-
/!5*! <%-!,/(.  

�.  9!"-(**+( ,+4( 1-%9(-+ % 1!$&7!,.*%# /! 9! *%9/!, 1-% !<(*/( 
%*>(*(-*+; 8 $!,%)  "-!%"($& ",. *. 80. "/( �.-1!5!-+ — 	(*=%*5., 1-!(/-
"%-8(9!) >($(7*!=!-!>*!) 9.5% "-.$% 
-;.*5($& / — �+/"+,/.- — �(-9&, 
=.3" ,!79!>*! "& 1-%*#"& -.<%!*.$&*+( -(4(*%# 1-% ,+'!-( ,.-%.*"!, -.7-
9(2(*%# !'?(/"!,  "-!%"($& ",. , *(! ,!(**!9 % "-8=*!=! "81*!9 -.)!*(. 
�"% =.**+( %9(3" ,.>*!( 7*.0(*%( *( "!$&/! =$# !'! *!,.*%# "(;*%0( /!5! 
1-!(/"., *! % %780(*%# =%*.9%/% -.7,%"%# 5(!$!5%0( /%; 1-!<(  !, *. 80. "-
/.;  !  $!>*+9% %*>(*(-*!-5(!$!5%0( /%9% 8 $!,%#9%, =$# 1-!5*!7.  !!",("-
 ",832%; 1-!<(  !, % -.7-.'!"/% 7.2%"*+; 9(-!1-%#"%). 

� <($&3 -. 4%-(*%# 1-./"%0( /%; ,!79!>*! "() % -(.$&*!) !"=.0% !" 
 18"*%/!,!)  % "(9+ /! 9%0( /!5! 9!*%"!-%*5., /! 9! *%9/!, ,+ !/!) -.7-
-(4.32()  1! !'*! "% , �( 18'$%/( �!9% 1!=5!"!,$(* "(;*%0( /%) 1-!(/" 
 !7=.*%#  18"*%/!,!) !1!-*!-9(>(,!)  ("%. 	 *() 1-(=8 9!"-(*! , 2011—
2014 55. -.7,(-"+,.*%( , 5. �+/"+,/.-( -(5%!*.$&*!5! <(*"-. /! 9%0( /%; 8 -
$85,  !7=.*%(  !' ",(**!5! '.*/. /! 9! *%9/!, %  1(<%.$%7%-!,.**!5!  .)". 
=$# -.'!"+   1-! "-.* ",(**+9% =.**+9% — 5(!1!-".$.. �"! 1!7,!$%" !1(-.-
"%,*! 1!$80%"& %*6!-9.<%3 =$# %*>(*(-*+; %7+ /.*%) ,! , (; -.)!*.; �( -
18'$%/% �!9%. �("& '8=(" =!1!$*%"($&*! !-%(*"%-!,.*. *. % 1!$&7!,.*%( -.-
=%!*.,%5.<%!**+; 1!$()  % "(9 ����
�� (�!  %#), GPS (��
) % GALILEO 
(�,-! !37). �"! !'( 1(0%" '!$(( ./"%,*!( ! ,!(*%(  (,(-*+; "(--%"!-%) % =!-
'+08 *!,+; 1!$(7*+; % /!1.(9+;,  "-!%"($& ",! /-81*+; %*6-. "-8/"8-*+; 
!'?(/"!,. �-!9( "!5!,  18"*%/!,.#  ("& '8=(" ;!-!4%9 1!= 1!-&(9 , -(.$%7.-
<%% 1-!(/"!, 5.7!- % *(6"(1-!,!=!,, . "./>( $%/,%=.<%% 0-(7,+0.)*+;  %"8.-
<%). �(-,+) :".1  "-!%"($& ",. 11  ".*<%)  ("% *.9(0(* *. 2011—2012 55. [2]. 
	 '8=82(9 :"! 1!7,!$%" 80. ",!,."& , 9. 4".'*!9 1-!(/"( ����
��+112, 
/!"!-+) !'?(=%*#(" *. !'2() %*6!-9.<%!**!) ! *!,( -.'!"8 , (;  $8>' -(-
5%!*.   %*"(5-.<%() , !=*!9 1-!5-.99*!9 1-!=8/"( <%6-!,!) /.-"!5-.6%0(-
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 /!) ! *!,+, /! 9%0( /%;  *%9/!, ,+ !/!5! -.7-(4(*%#, 68*/<%() 1! 1-%(98 
"($(6!**+; 7,!*/!,, 9!*%"!-%*58  %$ %  -(= ",   1!9!2&3 ����
��. 

�.'!". -(5%!*.$&*!5! <(*"-. /! 9%0( /%; 8 $85 "./>( '8=(" !-%(*"%-!-
,.*. *. /!91$(/ *!( 1-(=! ".,$(*%( /! 9%0( /%;, 5(!%*6!-9.<%!**+; 9."(-
-%.$!, =$# -(4(*%# ,!1-! !, 1! /!91$(/ *!98 -.7,%"%3 1-!%7,!=%"($&*+; 
 %$ -(5%!*..  

 
�	��	����
	����	� ��	��� 

1. �.80*!-"(;*%0( /%) !"0(" 1! "(9( «�(-,+( :".1+ /! 9%0( /!5! 9!*%"!-%*5. -(-
5%!*!, ,$%#*%# 1-!(/"%-8(9!) >/= 
-;.*5($& / — �(-9&» [�(/ "]. — �. : �(!9!*%"!-%*5, 
2002. — 120  . 

2. �!7#) ",(**+(  % "(9+ �(,(-. , *.<%!*.$&*!) :/!*!9%/( [�(/ "] / 1!= -(=. 
	. �. �($%*. ; �
� ; /!$. *.80. <(*"- ; �*-" :/!*. 1-!'$(9. — 
1."%"+, 1997. — 100  . 
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= � 625.711.84 (470.13) 
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����� 	��������� ��	���'��� ��(���� ��������+ �
�
��+ 	�������+( ���	�-

������+( �"���� �� 	�������	��� ��	�+( ����, ��������+� �
� � �����	�������, 

�
� � � '
������� �
����� ��� �
�	������� ���	���	��
 ��	� ��	�'
�������.  

 
-. �. ����	���, 

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. /. -���, 
 ".-4%) 1-(1!=.,."($&  

 (�+/"+,/.- /%) $( *!) %* "%"8") 
  

���1������ ��	��1����3 ����������	��3 ��6���  
��� �����������	� �����3 ����4 	 ���������� ��1� 27 

 
�=*%9 %7 ! *!,*+; 1-(1#" ",%)  =(->%,.32%; =.$&*()4(( -.7,%"%( $(-

 !1-!9+4$(**!5! /!91$(/ . �( 18'$%/% �!9% #,$#(" # !5-.*%0(**+( ,!79!>-
*! "%  82( ",832() $( *!) "-.* 1!-"*!) %*6-. "-8/"8-+, *( 80%"+,.32() 
 !,-(9(**+; "-('!,.*%) *!-9."%,*!-9("!=!$!5%0( /!) '.7+ 1$.*%-!,.*%#, 
 "-!%"($& ",. %  !=(->.*%# $( *+; =!-!5   80("!9 1.-.9("-!,  !,-(9(**!) $(-
 !,!7*!) "(;*%/%. � *. "!#2(98 ,-(9(*% , �( 18'$%/( �!9% 1! "-!(*! '!$(( 
70 000 /9 $( *+; =!-!5, % 1!$&7!,.,4%; # =$# ,+,!7/% $( ., %7 *%; 4 320 /9 
/-85$!5!=%0*!5! =() ",%#, =!-!5%   1!/-+"%(9 — 4790 /9, 87/!/!$()*+( >(-
$(7*+( =!-!5% — 100 /9 (, �+ !$& /!9 % �(" /!9 $( *%0( ",.;). �-% :"!9 =!-
-!5%, 1! "-!(**+( , 70-; 5!=.;, *( ,+=(->%,.3" 1!,+4(**+( *.5-87/% !"  !-
,-(9(**!) "(;*%/% % "-('83" %; -(/!* "-8/<%%. �(*(-.$&*!)  ;(9!) -.7,%"%# 
 ("% $( *+; =!-!5 �( 18'$%/% �!9% 1-(=8 9."-%,.(" #  "-!%"($& ",! 9.5% "-
-.$&*+; % 5-87! '!-!0*+; $( *+; =!-!5 /-85$!5!=%0*!5! =() ",%# , 1(-%!=   
2010 1! 2018 55. 1-!"#>(**! "&3 4430 /9 % -(/!* "-8/<%#  82( ",832%; =!-!5 
1-!"#>(**! "&3 789 /9. �-% :"!9 , /.0( ",( ! *!,*+; 5-87! '!-!0*+; =!-!5 
1-(=8 9."-%,.(" # % 1!$&7!,."& =!-!5% !'2(5! 1!$&7!,.*%#. 

�-% -. 0("( 1-!5*!7*!5! !'?(9.  "-!%"($& ",. /-85$!5!=%0*+; $( *+; 
=!-!5 '+$% 1-%*#"+ *!-9."%,+: 

–  -(=*(( -.  "!#*%( 9(>=8 9.5% "-.$#9% — !" 20 =! 25 9; 
– 1$!"*! "& $( *+; =!-!5 =$# ! ,!(*%# 100 % -. 0("*!) $( ! (/% — *( 

9(*(( 0,4—0,5 /9 *. 1 /92 80. "/. $( *!5! 6!*=.. 
	 -(78$&"."( ,+1!$*(*%# 1-(=1!$.5.(9!5! !'?(9. *!,!5!  "-!%"($& ",. 

$( *+; =!-!5 % -(/!* "-8/<%% =!-!5 !'2(5! 1!$&7!,.*%# "-.* 1!-"*! =! "81-
*.# -. 0("*.# $( ! (/. / /!*<8 1-!5*!7*!5! 1(-%!=. ,!7-. "(" =! 17 9$* 93. 

�$# ! ,!(*%# , (5! !'?(9. *.%'!$(( 1-!=8/"%,*!5! % :/!*!9%0( /% =! -
"81*!5! $( *!5! 6!*=. 1!"-('8(" # 1-%,$(0(*%( 7*.0%"($&*+; =!1!$*%"($&-

                                           
27© �$.'%/!, 	. �., 	.)  �. �., 2012 
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*+; -( 8- !, (9."(-%.$&*+;, "-8=!,+;, 6%*.* !,+;) *.  "-!%"($& ",! $( *+; 
=!-!5, 1!% / *!,+; :66(/"%,*+; "(;*%0( /%; -(4(*%) /./ %7 !"(0( ",(**!), 
"./ % 7.-8'(>*!) 1-./"%/%. 

�./ 1!/.7+,.(" !1+"  "-!%"($& ",. $( *+; =!-!5 , -#=( (,-!1() /%; 
 "-.*, 5$.,*+9 /-%"(-%(9  !7=.*%# "-.* 1!-"*!5! !'8 "-!) ",. 9( " $( !7.5!-
"!,!/ #,$#3" # 9%*%9.$&*+( 7."-."+ 1-% 9./ %9.$&*!) ,+5!=(, ". (. %; :/ -
1$8.".<%# 1-(=8 9."-%,.(" # *. 1(-%!= 1-!,(=(*%# $( !7.5!"!,!/. �!:"!98 
9.5% "-.$&*+( $( *+( =!-!5% -.  0%"+,.3" # *. 15—20 5!=%0*+) 1(-%!= 
:/ 1$8.".<%%, . ,-(9(**+( % ,!$!/% *. 2—5 $(". �-(=*##  "!%9! "&  "-!%-
"($& ",. 1 9 :"%; =!-!5  ! ".,$#(" !/!$! 9 (,-! %  !!",(" ",(**! 1 /9 — 9000 
(,-! %$% !/!$! 400 "+ . -8'. �=*!,-(9(**! :"% /."(5!-%% $( *+; =!-!5 % -
1!$&783" # *. ($(*%(9 =$# =-85%; <($(), , "!9 0% $( =$# -(/-(.<%%. 

	 8 $!,%#; �( 18'$%/% �!9%, % ;!=# %7 1-%-!=*!-/$%9."%0( /%; 8 $!-
,%), *(!';!=%9 1!% / *.%'!$(( :66(/"%,*+; ,.-%.*"!, !"=($&*+;  ! ".,-
$#32%; $( *!) =!-!5% % ,+'!- !1"%9.$&*!5! %7 -.  9."-%,.(9+; "(;*%0(-
 /%; -(4(*%), "./ /./ 7."-."+ *. %; ,!7,(=(*%(  82( ",(**! 1-(,+4.3" (,-!-
1() /%( .*.$!5% (1! =.**+9 ����,  "!%9! "& 1 /9 $( *!) =!-!5% 1-% =,8;-
 "!-!**(9 =,%>(*%% =$# �( 18'$%/% �!9% !<(*%,.(" # , 3,8 9$* -8'.). 	 /.0(-
 ",( !=*!5! %7 :"%; *.1-.,$(*%) 9!>(" '+"& -.  9!"-(*! % 1!$&7!,.*%( , =!-
-!>*+; /!* "-8/<%#; $( *+; =!-!5 !";!=!, 1-!9+4$(**!5! 1-!%7,!= ",.. 
�-(=% *%; % 1!$&7!,.*%( !";!=!, <($$3$!7*!-'89.>*!5! 1-!%7,!= ",. (=!-
'.,/. ;,!)*!5!  8$&6."*!5! 9+$. , 1( /!-<(9(*"*+(  9( %). �!7=.*%( =!-!>-
*!- "-!%"($&*+; 9."(-%.$!, *. ! *!,( 7!$+ !"  >%5.*%# ! .=/!,  "!0*+; ,!= 
% 5-8*"., 8/-(1$(**+; ,#>82%9%. �"! 1!7,!$%" 1-!%7,( "% 9."(-%.$ 1-%5!=-
*+9 =$# 8 "-!) ",. !",(" ",(**+;  $!(, =!-!>*+; !=(>= $( *+; =!-!5. �-(-
=($ 1-!0*! "% 1-%  >."%% 1!$80.(9!) 5$%*% "!-7!$&*!)  9( %, !'-.'!".**!) 
%7,( "&3,  ! ".,$#(" !" 5,4 =! 10,5 ��.. �!:66%<%(*" ,!=! "!)/! "% *.;!=%"-
 # , =!18 "%9+; 1-(=($.; 0,73—0,94. 

�.%'!$(( 1-%5!=(* =$# $( *!5! =!-!>*!5!  "-!%"($& ",. 9."(-%.$, 1!$8-
0.(9+) %7  ! ".,. 5$%*+ % 7!$+ ( !!"*!4(*%( 1:3,5), !'-.'!".**+( 2—10 % 
%7,( "%. �7,( "*#/!,!-7!$&*.#  9( &, 8/-(1$(**.# '%"89!9, !",(0.(" "-('!,.-
*%#9 ���� 23558-94 1! II /$.  8 1-!0*! "%   /!:66%<%(*"!9 ,!=! "!)/! "% 
0,91, ,!=!1!5$!2(*%(9 3,62 % % 9!=8$(9 81-85! "% !" 80 =! 250 ��.. 

�  $(=!,.*%# 80(*+; ��' ��
  9( () *. ! *!,( 7!$+   1-%-!=*+9 1( -
/!9, %7,( "*#/!9, !" (,!9 /.9*(=-!'$(*%# 1!7,!$#3" 1!$80."& =!-!>*!-
 "-!%"($&*+( 9."(-%.$+ I , II, % III /$.  !, 1-!0*! "%. �!=8$& 81-85! "% !-5.-
*!9%*(-.$&*+;  9( (), !'-.'!".**+; 9%*(-.$&*+9% ,#>82%9% -(.5(*".9% 
1! =.**+9 $.'!-."!-*+; %  $(=!,.*%)  ! ".,%$ 400—500 ��.. 

�./ 1-% !1-(=($(**+; 8 $!,%#; 5-8*"+ 9!58" #,$#"& # 9."(-%.$!9 =$# 
! *!,.*%) $( *+; =!-!5. �./ %7,( "*! $3'!( "(;*!$!5%0( /!( ,!7=() ",%( *. 
5-8*" 1-%,!=%" / %79(*(*%3 *.0.$&*!) 1$!"*! "%. �$# ,!  ".*!,$(*%# 1-%-
-!=*!) 1$!"*! "%, (( 1!,+4(*%# 5-8*" 1!=,(-5.(" # 8/-(1$(*%3, /!"!-!( 9!-
>(" ! 82( ",$#"& # , -(78$&"."( ;%9%/!-6%7%0( /!5! %$% 6%7%0( /!5! "(;*!-
5(**!5! ,!7=() ",%#. �%9%/!-6%7%0( /!( ,!7=() ",%( 1-%,!=%" / %79(*(*%3 
,(2( ",(**!5!  ! ".,.,  "-8/"8-+ % "(/ "8-+ 5-8*".. �%7%0( /!( "(;*!5(**!( 
,!7=() ",%( , ,%=( 81$!"*(*%#, 7.9!-.>%,.*%#, *.5-(,.*%# % ". =. 1-%,!=%" / 
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%79(*(*%3  !!"*!4(*%# ",(-=+; 0. "%< % 18 "!" 9(>=8 *%9%. �-!<(   81$!"-
*(*%# 5-8*"!, 1!= ,!7=() ",%(9 1-%$.5.(9+; 8 %$%) 9!>(" '+"&  ;(9."%0*! 
1-(= ".,$(* , ,%=( 8,($%0(*%# 0% $. /!*"./"!, 9(>=8 9%*(-.$&*+9% 0. "%-
<.9% 7.  0(" %; 1(-(-. 1-(=($(*%# % 1-!*%/*!,(*%# '!$(( 9($/%; 0. "%< , 
1-!9(>8"/% 9(>=8 /-81*+9%. 

�-%9(*%"($&*! /  "-!%"($& ",8 .,"!9!'%$&*+; , "!9 0% $( % $( *+; =!-
-!5 -.,*!9(-*!( 1! $!)*!( 81$!"*(*%( 5-8*". !"*! %" # / 0% $8 9(- !'( 1(-
0(*%# 8 "!)0%,! "% 7(9$#*!5! 1!$!"*., .  $(=!,."($&*!, 1-!0*! "% % :/ 1$8.-
".<%!**!) *.=(>*! "% =!-!>*!) !=(>=+. �-% :"!9 *.%'!$&4.# :66(/"%,-
*! "& 81$!"*(*%# =! "%5.(" # 1-% !1"%9.$&*!) ,$.>*! "%, !'( 1(0%,.(9!) 
-.,*!9(-*+9 -. 1-(=($(*%(9 -. 0("*!5! /!$%0( ",. ,!=+ 1! 81$!"*#(9!) 
1$!2.=%. �-!,(=(**+( %  $(=!,.*%# , �+/"+,/.- /!9 $( *!9 %* "%"8"( 
,$%#*%# 6%7%0( /!5! "(;*!5(**!5! ,!7=() ",%# *. %79(*(*%( 1$!"*! "% 5-8*". 
1-%9(*%"($&*! /  !!-8>(*%3 7(9$#*!5! 1!$!"*. .,"!9!'%$&*!) =!-!5%   % -
1!$&7!,.*%(9 =$# %79(*(*%# ,$.>*! "% 5-8*". ,!=+ % ,!=*!5! -. ",!-.   ;%-
9%0( /!) =!'.,/!), "-.=%<%!**! % 1!$&78(9!) 1-% 1-!%7,!= ",( '("!**+; % 
>($(7!'("!**+; /!* "-8/<%), %7=($%) % 1-%5!"!,$(*%%  "-!%"($&*+; -. ",!-
-!,, 1!/.7.$%, 0"! :66(/", ;.-./"(-%78(9+) 1$!"*! "&3  /($(". ",(-=+; 0. -
"%< 5-8*". % 7.9(*!) 8,$.>*#32(5! 9."(-%.$., 1!#,$#(" # 8>( 1-% 9%*%-
9.$&*!) ,($%0%*( 81$!"*#32(5! =.,$(*%# *. 5-8*", -.,*!5! 10 ��.. 

�-% % 1!$&7!,.*%% ,!=*!5! -. ",!-. =! "%5*8"!( %79(*(*%( 1$!"*! "% 
 /($(". ",(-=+; 0. "%<  ! ".,%$! 111 /5/93 1-% 9%*%9.$&*!9 % 9./ %9.$&*!9 
(( 7*.0(*%#;  !!",(" ",(**! 1605 % 1716 /5/93. �-% % 1!$&7!,.*%% ,!=+ :"! 
%79(*(*%(  ! ".,%$! , (5! 30 /5/93, 1-% 9%*%9.$&*!9 % 9./ %9.$&*!9 7*.0(-
*%#; 1$!"*! "%  /($(". ",(-=+; 0. "%<  !!",(" ",(**! 1571 % 1601 /5/93. 

	  ,#7%   "(9, 0"! *.%'!$&4%) 8=($&*+) ,(   -(=% $( *+; =!-!5  ! ".,-
$#3" =!-!5%   5-.,%)*+9 % 2('(*!0*+9 1!/-+"%(9 (!/!$! 40 %) ,!7*%/.(" 
1!"-('*! "& %; !'( 1(0(*%#  "-!%"($&*+9% 9."(-%.$.9%, !",(0.32%9% 
1-(=?#,$#(9+9 / *%9 "-('!,.*%#9. 	 �( 18'$%/( �!9% !=*%9 %7 ! *!,*+; 
1-!%7,!=%"($() 2('*# , *. "!#2(( ,-(9# 1-%9(*#(9!5! 1-%  "-!%"($& ",( .,-
"!9!'%$&*+; =!-!5 #,$#(" # �%*&#,!-+/ /%) 2('(*!0*+) 7.,!=. �!$(7*+9 
% /!1.(9+9 % 1!$&78(9+9 =$# 1-!%7,!= ",. 2('*# *. :"!9 1-(=1-%#"%% #,$#-
(" # =!$!9%", /!"!-+) ,+18 /.(" # 4( "% ! *!,*+; 6-./<%). �>(5!=*! 7=( & 
=!'+,.(" # !/!$! 450 "+ . 93, 0"!  ! ".,$#(" !/!$! 1!$!,%*+ 1!"-('*! "% , 
:"!9 9."(-%.$( , �( 18'$%/( �!9%. 	  ,#7%   "(9, 0"! %7 !'2(5! !'?(9., 1-!-
%7,!=%9!5! 2('*# '!$&4.# 0. "& 1-%;!=%" # *. 9."(-%.$ '!$(( *%7/%; 9.-!/ 
(�600; �800) ,!7*%/.(" *(!';!=%9! "& 7.,!7. ,+ !/!1-!0*!5! 2('*# (�1000 
% '!$(() %7-7. 1-(=($!, -( 18'$%/%. 	 <($#; 1!,+4(*%# 1-!0*! "*+; ;.-./"(-
-% "%/ /.9(**!5! 9."(-%.$. %7 ! .=!0*+; 5!-*+; /.-'!*."*+; 1!-!= �%*&#-
,!-+/ /!5! 9( "!-!>=(*%# 1-!,(=(*! %  $(=!,.*%( ,$%#*%# *. 1!,+4(*%( 
1-!0*! "% %7,( "*#/!,!5! 2('*# !'?(9*!) 1-!1%"/% , ,!=*!9 -. ",!-( , /.-
0( ",( ;%9%0( /!5! ,(2( ",., , /!"!-!9 % 1!$&7!,.$ # 6"!-% "+) *."-%) 
(NaF) % /-(9*(6"!-% "+) *."-%) (Na2SiF6). 
*.$%7 1!$80(**+; -(78$&"."!, 
1!/.7.$, 0"! !'?(9*.# 1-!1%"/. 2('*# ,!=*+9% -. ",!-.9% 6"!-% "!5! % 
/-(9*(6"!-% "!5! *."-%# 1-%  8"!0*!) 1-!1%"/% 2('*# !'( 1(0%,.(" 8 "!)-
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0%,!( 1!,+4(*%( 1-!0*! "% (=-!'%9! "%)   9.-/% �800 =! �1200, 9!-!7!-
 "!)/! "%   9.-/% F 150 =! F400, % "%-.(9! "% �2 =! �1. 

	 ( '!$&4(( 1-%9(*(*%( , 1-./"%/(  "-!%"($& ",. $( *+; =!-!5 *.;!=#" 
5(!"(/ "%$&*+( *("/.*+( 9."(-%.$+, 5(! ("/% % 5(!-(4("/%. �-%9(*(*%( !=*!-
5! %7 -.7*!,%=*! "() :"%; 9."(-%.$!, «�(!/!9» , /.0( ",( .-9%-832%; % 7.-
2%"*+; :$(9(*"!, , *%>*() 0. "% (! *!,.*%%) *. +1() 1!7,!$#("  *%7%"& !'?-
(9+ 7(9$#*+; -.'!", !'( 1(0%"& 8 "!)0%,! "& ! *!,.*%# % !"/! !, *. +1(), 
89(*&4%"& *(-.,*!9(-*! "& ! .=!/. �.%'!$&4%) :/!*!9%0( /%) :66(/" 9!>(" 
'+"& =! "%5*8" 1-% 8 "-!) ",( «�(!/!9» , /.0( ",( -.7=($%"($&*!5!  $!# 9(>-
=8 1!= "%$.32%9  $!(9   1-%9(*(*%(9 1( /. % 2('(*!0*+9 ! *!,.*%(9, 0"! 
1-%,!=%" !=*!,-(9(**! % / :/!*!9%%  -(= ",, 1!,+4(*%3 1-!0*! "% =!-!>*!) 
!=(>=+,  *%>(*%3 9."(-%.$!(9/! "%, 8,($%0(*%3  -!/.  $8>'+ =!-!5%. 

�. $8>%,.(" ! !'!5! ,*%9.*%# !1+"  "-!%"($& ",. $( *+; =!-!5   1-%9(-
*(*%(9 5(! ("!/ ,  /.*=%*., /%;  "-.*.;, /!"!-+) 1! !<(*/.9 9(>=8*.-!=*+; 
:/ 1(-"!, #,$#(" # =! "."!0*! 1-! "+9 , % 1!$*(*%% % 1-% :"!9 *( "-('8(" 
'!$&4%; 6%*.* !,+; % 9."(-%.$&*+; 7."-.". �/ 1(-%9(*".$&*+) 80. "!/ ".-
/!) =!-!5%, , /!* "-8/<%% /!"!-!) % 1!$&783" # %79($&0(**+( =-(,( *+( !"-
;!=+, 1! "-!(* , �+ !$& /!9 -.)!*( �( 18'$%/% �!9%. �-!,(=(**+( % 1+".-
*%# 1!/.7.$% ,!79!>*! "& 1-%9(*(*%# :"!) /!* "-8/<%% 1-%  "-!%"($& ",( 
$( !,!7*+; =!-!5 % , =-85%; -.)!*.; -( 18'$%/%.  

�*%>(*%( -( 8- !(9/! "%,  !!",(" ",(**! %  "!%9! "% $( !,!7*+; =!-!5 
9!>(" '+"& =! "%5*8"! 1-% ./"%,*!9 % 1!$&7!,.*%% , =!-!>*+; /!* "-8/<%#; 
8/-(1$(**+; 9( "*+; 5-8*"!,. �$804(*%(  ,!) ", 5-8*"!, 9!>(" '+"& =! -
"%5*8"! 7.  0(" 1-%9(*(*%# !-5.*%0( /%;, 1!$%9(-*+; % =-85%; /!91!7%<%!*-
*+; =!'.,!/, !'( 1(0%,.32%; '!$(( ,+ !/%( "(91+ *.'!-. 1-!0*! "%, 5%=-!-
6!'*! "% % 9!-!7! "!)/! "% 1!$%9(-<(9(*"!5-8*".. � 0% $8 "./%; =!'.,!/ 
!"*! %" # 1!$%9(-*!-9%*(-.$&*.# /!91!7%<%# *. ! *!,( -(=% -(*5%-8(9+; 
1!$%9(-*+; 1!-!4/!, % 9%*(-.$&*+; *.1!$*%"($() Nicoflok. �('( "!%9! "& 
1-!%7,!= ",. 1 /5 :"!) =!'.,/% !"(0( ",(**!5! 1-!%7,!= ",.  ! ".,$#(" !/!$! 
50 -8'., 0"! 7*.0%"($&*! 9(*&4( (, 1,5—2 -.7.), 1-%9(*#(9+;  (5!=*# 7.-8-
'(>*+; .*.$!5!,, "./%; /./ Penolit, Geosta, Perma-Zyme. �". =!'.,/. 1-%9(*#-
(" # =$# , (; 5-8*"!,, 1-%5!=*+; / 8/-(1$(*%3 <(9(*"!9, . !"$%0%( !" =-85%;, 
,/$30.# 7.-8'(>*+( !'-.7<+. �! =.**+9 1-!,(=(**+; $.'!-."!-*+; %  $(=!-
,.*%) 1-% 8/-(1$(*%% 1( 0.*+; 5-8*"!, :"!) =!'.,/!) 1-(=($ 1-!0*! "% *. 
 >."%( 8,($%0%,.(" # , 1,5—2,0 -.7. 1!  -.,*(*%3   /!*"-!$&*+9% !'-.7<.9%. 
�!:66%<%(*" 9!-!7! "!)/! "% ,!7-. ".(" =! 0,9—0,95, "!5=. /./ '(7 =!'.,/% 
:"!" 1!/.7."($& *( 1-(,+4.(" 0,75. 

� !'(**! ./"8.$&*!) % :/!*!9%0( /% :66(/"%,*!) #,$#(" # 1-%9(*(*%( 
:"!5! 9."(-%.$. , -(5%!*.; %9(32%; 7.1. + 9.$!1-!0*+; /.9(**+; 9."(-%.-
$!,, . "./>( ,!79!>*! "& % 1!$&7!,.*%# =.**!5! /!* "-8/"%,. , /.0( ",( 
,(-;*(5!  $!# 1!/-+"%#. 
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���#	 «"�
����#	����� ��������		  

��� ���� 	�����#	������ ����	�	 ������� ���������	» 

 
= � 536.7 

 

� 	�
��� 
		�
���
��	� ������+� �+��� !����+ )������, ����+� ��	�
-

����� 	�
�� ���	+�
��	� � �
����� � ������� ����
���. �+��� 	�������
��	� ����-


��. 

 
1. 1. �������	�,  

=!/"!- 6%7%/!-9."(9."%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. -. (�����, 
/.*=%=." 6%7%/!-9."(9."%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

0������5. ��
�����2���� ���3��  
	 ����� ��:� 7����� 28 

 

	"!-!( *.0.$! "(-9!=%*.9%/% % 1!*#"%( :*"-!1%% =! "."!0*! 1!=-!'*! 
-.  9."-%,.3" # , -.7$%0*+; 80('*%/.; 1! !'2() 6%7%/( [1, 2, 3], *! 1-./"%/. 
1-(1!=.,.*%# 1!/.7+,.(", 0"!  "8=(*"+ (! !'(**! 7.!0*%/%) 7.0. "83 *( 1!-
*%9.3" "(/ " 80('*%/., 1! ,#2(**+) =.**!) "(9(. �.  8>=(*%# .,"!-!,, 
'(781-(0*+(   "!0/% 7-(*%# 6%7%0( /!5! #7+/., *(=! "81*+ =$# 1!*%9.*%# 
 $!>*+; 1!*#"%) "(-9!=%*.9%/% %  "."% "%0( /!) 6%7%/%, / /!"!-+9 !"*!-
 %" # :*"-!1%# % 7./!*+ (( ,!7-. ".*%#. �!:"!98 ,!7*%/.(" *(!';!=%9! "& !'-
 8>=(*%# =.**+; ,!1-! !,   '!$(( 1!=-!'*+9% /!99(*".-%#9%.  

�./ %7,( "*!, :*"-!1%3 ,,($ �$.87%8  , 1865 5. �!5$. *! �$.87%8 8, :*-
"-!1%# — 68*/<%# "(-9!=%*.9%0( /!5!  ! "!#*%#  % "(9+, %79(*(*%( /!"!-
-!) -.,*! %*"(5-.$8 !" 1-%,(=(**+; "(1$!", ,+0% $(**!98 1! $3'!98 !'-.-
"%9!98 1-!<(  8,  ,#7+,.32(98 =,. =.**+;  ! "!#*%# 1 % 2: 

 

 

(1) 

 

�%66(-(*<%.$ :*"-!1%% -.,(*  
 

 
(2) 

 

�.)=(9 :*"-!1%3 !=*!5! 9!$# %=(.$&*!5! 5.7.   1.-.9("-.9% (T, V): 
 

 (3) 
 

                                           
28© 
 .=8$$%* �. �., �8-&(, 
. 	., 2012 
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 — 9!$#-*.# "(1$!(9/! "& %=(.$&*!5! !=*!."!9*!5! 5.7. 1-% 

1! "!#**!9 !'?(9(. 
 

 
 

(9+ 80$%  !!"*!4(*%( PV = RT, ). 

  �!5=. 

 (4) 
 

5=( S0 — /!* ".*". %*"(5-%-!,.*%#. 
�*"-!1%# — .==%"%,*.# 68*/<%#. � $%  % "(9.  ! "!%" %7 2-; 1!= % "(9, 

"!  
S = S1 + S2.       (5) 

 

�(1(-& -.  9!"-%9 :*"-!1%3 %=(.$&*!5! 5.7., % 1!$&78#  "."% "%0( /%) 
9("!=. �.0*(9   1! ".*!,/% 7.=.0%. 	 <(*"-( *.4(5! ,*%9.*%# %9((" #  % "(-
9.,  ! "!#2.# %7 !5-!9*!5! 0% $. 0. "%< N = NA = 6,02 ·  1023 9!$(/8$. �.7!,(9 
(( 9./-! % "(9!). �( -.,*!,( *!(  ! "!#*%( 9!>(" '+"& !1% .*! 1-% 1!9!2% 
9./-!1.-.9("-!, (=.,$(*%#, !'?(9., "(91(-."8-+, ,*8"-(**() :*(-5%% % ". =.). 
�"! "./ *.7+,.(9!( 9./-! ! "!#*%(  % "(9+.  

�.  9!"-%9  % "(98 *. 9%/-!8-!,*(. �"! !7*.0.(", 0"! 9+ 9!>(" 6%/ %-
-!,."& /!!-=%*."+ % %918$& + , (; 9!$(/8$ , $3'!) 9!9(*" ,-(9(*%. �./.# 
%*6!-9.<%# =.(" ,!79!>*! "& !1% ."& "./ *.7+,.(9!( 9%/-! ! "!#*%(  % "(-
9+. �*! *(1-(-+,*! 9(*#(" # , $(= ",%( ;.!"%0( /!5! =,%>(*%# 9!$(/8$, 1-% 
:"!9 9./-! ! "!#*%(  % "(9+ 9!>(" '+"& !=*%9 % "(9 >( (, -.,*!,( *!9  !-
 "!#*%% 1.-.9("-+  % "(9+ *( 9(*#3" #). �% $! -.7$%0*+; 9%/-! ! "!#*%), 
 !!",(" ",832%; =.**!98 9./-! ! "!#*%3, *.7+,.(" # "(-9!=%*.9%0( /!) 
,(-!#"*! "&3 %$%  "."% "%0( /%9 ,( !9 9./-! ! "!#*%#  % "(9+. 

�-!.*.$%7%-8(9 9!=($&*83 7.=.08 -. 1-(=($(*%# 3-; 9!$(/8$ ., ,,   1! 
"-(9 #0()/.9 �, �, � ( 9. ".'$%<8) [2,  . 162]. �.>=+) *!9(- -. 1-(=($(*%# 
— :"! *!9(- !"=($&*!5! 9%/-! ! "!#*%# !"9(0(**+; 9!$(/8$ ., ,,  . �% $! 
,!79!>*+; 9%/-! ! "!#*%) -.,*! 27. �!5$. *! :-5!=%0( /!) 5%1!"(7( , ( 
9%/-! ! "!#*%# -.,*!,(-!#"*+ % ,(-!#"*! "& /.>=!5! 9%/-! ! "!#*%# -.,*. 
w = 1/27.  

�.  9!"-%9 9./-! ! "!#*%( �1. 	 :"!9  $80.( , ( 9!$(/8$+  !'-.$% & , 
#0()/( 1. �7!'-.7%9 :"! 9./-! ! "!#*%( -% 8*/!9 (-% . 1).  

  

� � 
  
 
  
 
 
  

  � 
�	�. 1 

�!9(- #0()/% — :"!  ,!(!'-.7*.# /!!-=%*.". 0. -
"%<+ (-% . 2). �./ /./ :"! !"=($&*!( -. 1-(=($(*%( 1!= 
*!9(-!9 1 , ".'$%<(, "! :"! !"=($&*!( 9%/-! ! "!#*%(, 
(5! ,(-!#"*! "& w1= 1/27. �! :"! !"=($&*!( % 9./-! !-
 "!#*%( �1, % (5! ,(-!#"*! "& W1 = 1/27. �!5=.  "."% "%-
0( /%) ,(  9./-! ! "!#*%# �1 -.,(* 51 = W1/w1 = 1. 
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�. 1-(=($(*%( 9!$(/8$ ., ,,   1! #0()/.9 
 

6����	 &���� �����������	 &����  

�����������	 

(�	���������	) 
���� ���� ���� $ ���� ���� ���� 
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�6 �7 �8 �9 �10 
 
 
 
 
 

    

  

�	�. 2 

 

*.$!5%0*+( -.  8>=(*%# 9!>*! 1-!,( "% % =$# 9./-! ! "!#*%) �2 % 

�3. �;  "."% "%0( /%) ,(  "./>( -.,(* 1. �./-! ! "!#*%( �4  !!",(" ",8(" 
 %"8.<%%, /!5=. , 1(-,!) #0()/( =,( 9!$(/8$+, . ,! ,"!-!) — !=*.. �7-7. "!>-
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=( ",(**! "% (*(-.7$%0%9! "%) 0. "%< 9%/-! ! "!#*%# 4, 6, 8  !!",(" ",83" 
!=*!98 % "!98 >( 9./-! ! "!#*%3 �4. �!5=. ,(-!#"*! "& 9./-! ! "!#*%# 

 . (5!  "."% "%0( /%) ,(   

�$# 9./-! ! "!#*%) �5—�9 9!>*! 1-!,( "% -.  8>=(*%#, .*.$!5%0*+( 
1-(=+=82%9. �$# , (; %; "(-9!=%*.9%0( /.# ,(-!#"*! "& ( "."% "%0( /%) 
,( ) -.,*. "-(9. 

�! $(=*(( 9./-! ! "!#*%( �10  !!",(" ",8("  %"8.<%%, /!5=. , /.>=!) 
#0()/( *.;!=%" # !=*. 9!$(/8$.. �./-! ! "!#*%( !=*!, . 9%/-! ! "!#*%) 
4( "&, 1!:"!98 (5!  "."% "%0( /%) ,(  -.,(* 4( "%: 

 

   . 
 

	+,!= "./!,:  -(=% , (; ,!79!>*+; =( #"% 9./-! ! "!#*%)  ! "!#*%( 
�10 '8=(" *.'$3=."& # *.%'!$(( 0. "!. � $% 0% $! 9!$(/8$ 8,($%0%,."&, "! 
-.,*!9(-*! "& -. 1-(=($(*%# 0. "%< 1! #0()/.9 '8=(" *.'$3=."& #   '!$&4!) 
"!0*! "&3 %   1-(*('-(>%9! 9.$+9% 6$8/"8.<%#9%. 

	 /.0( ",( ;.-./"(-% "%/% ,(-!#"*! "%  ! "!#*%# 9!>*! '+$! '+ ,7#"& 
"(-9!=%*.9%0( /83 ,(-!#"*! "&, *! "./.# ;.-./"(-% "%/. *( !'$.=.$. '+ 
 ,!) ",!9 .==%"%,*! "%. �"!'+ 8'(=%"& # , :"!9, -.7!'&(9 -.  9."-%,.(983 
 % "(98 *. =,( 1!= % "(9+. �8 "& %;  "."% "%0( /%( ,( . -.,*+ 51 % 52. �% $! 
 1! !'!,, /!"!-+9 9!>(" ! 82( ",$#"& #  ! "!#*%( , ()  % "(9+, -.,*!  

 

 (6) 
 

�-!$!5.-%69%-8(9 ,+-.>(*%( (6): 
 

 (7) 
 

�-.,*%,.# 6!-98$+ (7) % (5), ,%=%9, 0"! lnP — .==%"%,*.# ,($%0%*.. �!-
:"!98 , /.0( ",( ;.-./"(-% "%/% ,(-!#"*! "%  ! "!#*%#  % "(9+ 1-%*%9.(" # 
68*/<%# S, 1-!1!-<%!*.$&*.# $!5.-%698  "."% "%0( /!5! ,( ..  

�./ ,+# *%" # , =.$&*()4(9, /!:66%<%(*" 1-!1!-<%!*.$&*! "% -.,(* 
1! "!#**!) �!$&<9.*.. 

�"./, ,($%0%*.  
 

 (8) 
 

*.7+,.(" # :*"-!1%)  % "(9+. 
� *!,+,.# & *. 1-(=+=82%; -.  8>=(*%#;, 9!>*!  =($."& ,+,!=. 
�-% *(!'-."%9+; 1-!<(  .;  % "(9. 1(-(;!=%" %7 9(*(( ,(-!#"*+; , '!-

$(( ,(-!#"*+(  ! "!#*%#, 0"!  !1-!,!>=.(" # -! "!9 :*"-!1%%, ". (. LS > 0. 
�*"-!1%# -.,*!,( *!5!  ! "!#*%# 9./ %9.$&*. (LS = 0). �.,(* ",! — *(-.,(*-
 ",! LS S 0 ,+-.>.(" 2-( *.0.$! "(-9!=%*.9%/%. 

�.)=(9 ,%= 68*/<%% S = S(V, T) =$# !=*!."!9*!5! %=(.$&*!5! 5.7., % -
1!$&78#  "."% "%0( /%) 1!=;!=. �8 "& =.*+ !'?(9 V % "(91(-."8-. # %=(.$&-
*!5! 5.7.,  !=(->.2(5! N = NA 9!$(/8$. 	*(4*%(  %$!,+( 1!$#  0%".(9 !" 8"-
 ",832%9%. �. 1-(=($(*%( 9!$(/8$ 1! /!!-=%*.".9 %  /!-! "#9 #,$#3" # *(-
7.,% %9+9%. �!:"!98  "."% "%0( /%) ,(   % "(9+ 9!>*! 1-(= ".,%"& , ,%=( 
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 (9) 
 

5=( 51 !1-(=($#(" /!$%0( ",! -.7$%0*+; -.79(2(*%) 9!$(/8$ , 1-! "-.* ",(   
!'?(9!9 V, . 52 !1-(=($#(" 0% $! -.7$%0*+; -. 1-(=($(*%) 9!$(/8$ 1!  /!-!-
 "#9. �.,(* ",! (9)  1-.,(=$%,!, "./. /.>=!( %7 51 -. 1-(=($(*%) , 1-! "-.* "-
,( -(.$%78(" #  !,9( "*!   $3'+9 %7 52 -. 1-(=($(*%) 1!  /!-! "#9. 	+-.>(-
*%( =$# :*"-!1%% %9((" ,%= 
 

 (10) 
 

�.)=(9 51 % 52. �$# !1-(=($(*%# 51 -.7!'&(9 !'?(9 V *. !=%*./!,+( 9.-
$+( /8'%0( /%( #0()/%. �'?(9 TV #0()/% 7*.0%"($&*! 9(*&4( !'?(9. V, *! 
 82( ",(**! '!$&4( !'?(9. V1 !=*!) 9!$(/8$+, ". (. V >> LV >> V1.  

�!$%0( ",! #0((/  

 
(11) 

 

�-% -.,*!,( *!9  ! "!#*%% 5.7. , /.>=83 #0()/8 1!1.=.(" n 9!$(/8$, 
-.,*!( 

 
(12) 

 

�'2(( /!$%0( ",! 1(-( ".*!,!/ , (; 9!$(/8$ -.,*! N! �!$%0( ",! 1(-(-
 ".*!,!/ ,*8"-% /.>=!) #0()/% -.,*! n! �(-( ".*!,/% , /.>=!) #0()/( *( 9(-
*#3" 9./-! ! "!#*%# ,  %$8 "!>=( ",(**! "% 0. "%<. �!:"!98  "."% "%0( /%) 
,(  51 -.,(*  

 
(13) 

 

 (14) 
 

�.$(( % 1!$&78(9 6!-98$8 �"%-$%*5.: 
 

 (15) 
 

�!5=. 
 

 
(�+ 80$%, 0"! rn = N.) 
�"*!4(*%( 

 
(16) 

 �$(=!,."($&*! 

 

(17) 
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�(-()=(9 / *.;!>=(*%3 52. 	,(=(9 "./ *.7+,.(9!( 1-! "-.* ",!  /!-!-
 "(), 1! ! #9 /!"!-!5! !"/$.=+,.3" # /!91!*(*"+  /!-! "() 9!$(/8$ Ux, Uy, Uz. 
�!5=., 8 $!,*! 5!,!-#, , ( 9!$(/8$+ '8=8" *.;!=%"& # *. /!*<.; ,(/"!-!,  
% ;!=#2%; %7 *.0.$. /!!-=%*." % -.,*!9(-*! -. 1-(=($(**+; , 1-! "-.* ",( 
1! *.1-.,$(*%#9.  

�! .*.$!5%%   1-(=+=82%9 -.7!'&(9 :"! 1-! "-.* ",! *. !=%*./!,+( /8-
'%0( /%( #0()/% !'?(9!9 TP. 	 :"!" !'?(9 1!1.=.3" 9!$(/8$+   -.7'-! !9 
 /!-! "() : 

 

 (18) 
 

�!5$. *! -. 1-(=($(*%3 �./ ,($$. 1!  /!-! "#9 5.7!,+; 9!$(/8$ , i-3 
#0()/8 1-! "-.* ",.  /!-! "() 1!1.=.3" 9!$(/8$+ ni. �; 0% $! -.,*! 

 

 

(19) 

 

�./ % , 1-(=+=82(9  $80.(   *.;!>=(*%(9 51 9!>*! 8",(->=."&, 0"! 0% -
$!  1! !'!,,   1!9!2&3 /!"!-+; 9!$(/8$+ -. 1-(=($#3" # 1! #0()/.9 1-% 7.-
=.**+; 0% $.; ni, -.,*! 

 
(20) 

 

�.9("%9, 0"! ,  $80.( 1-! "-.* ",.  /!-! "() 0% $! #0((/ -.,*! '( /!-
*(0*! "%, *!  

 

 
(21) 

 

(�+ 80$%  

 �!= ".,%9 6!-98$8 (19) , : 
 

 
(22) 

 

 	+-.>(*%( (22) 1!= ".,%9 , (21): 
 

 
(23) 

 

 
(24) 

 

  

(25) 
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	+-.>(*%(  *(  !=(->%" 1.-.9("-!,  ! "!#*%# 5.7.. 

�()0.  9!>*! *.)"% :*"-!1%3 !=*!5! 9!$# %=(.$&*!5! 5.7., 1!= ".,%, , 
,+-.>(*%( (13) ,+-.>(*%# (17) % (25): 

 

 
 

�./ /./ (5.7!,.# 1! "!#**.#), "!  
 

 
(26) 

 

	,(=(9 !'!7*.0(*%( 

 
(27) 

 

 (9!$#-*.# "(1$!(9/! "& 5.7. 1-% 1! "!#**!9 !'?(9(). 

�/!*0."($&*! %9((9: 
 

 (28) 
 

	+-.>(*%( (28) =$# :*"-!1%%  !,1.=.("   6!-98$!) (4).  
�. �!$&<9.* , 1872 5!=8 , /-+$  "."% "%0( /%) ;.-./"(- :*"-!1%%, 1-%-

9(*%,  "."% "%0( /%) 1!=;!=, % 8 ".*!,%$ "(9  .9+9 (( 6%7%0( /%)  9+ $. 
 

�	��	����
	����	� ��	��� 

1. #�!����
, #. &. �8-  6%7%/% [�(/ "] : 80('. 1! !'%( =$# %*>.-"(;*.  1(<. ,87!, / 
�. �. �-!6%9!,.. — 18-( %7=.,  "(-. — �. : 
/.=(9%#, 2010. — 560  . 

2. ����
!, �. �. �8-  6%7%/% [�(/ "] : 80('. 1! !'%( =$#  "8=. ,"87!, / 
. 
. �("$.6, 
�. �. �,!- /%). — 4-( %7=., % 1-.,. — �. : 	+ 4. 4/., 2002. — 720  . 

3. �
������, &. �. �8-  !'2() 6%7%/% [�(/ "] : 80('. 1! !'%( =$#  "8=. ,"87!,. �. 1. 
�(;.*%/., /!$('.*%# % ,!$*+, 9!$(/8$#-*.# 6%7%/. / �. 	. �.,($&(,. — 4-( %7=., 1(-(-.'. — 
�. : �.8/., 1970. — 511  . 
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= � 537.635 

 

� 
���� �		�����
�
 ��������
� ���
���
 
�	
���� �'
������	���*1�( �
�����+( 

�������. 5
'
���
�
 ���
��
 �
 �'+�� Fortran, ��'����*1
� 
		���+�
�� �������� 

��������� �
�
��������	�� � ������+� 
�������+ ����
������
��� ������� ��� ���	�-

���� 
���������	�� �
�������� ���� �� 
'�+( ��� �
	���
( � �

���
( 
�	
����. 

���
�����, ��� ����
������
��� 
�	
���� ����� ���	(����� �
� �
 �
�����
(, �
� 

� �
 	���
�����
( �	������ �
	���+ ��,�		��. �+������ ������� �'
������	���� �
	��, 


�	
���� �
 '�
����� 
�������+ ���� ����
������
���. 

 
-. �. -�����, 

/.*=%=." 6%7%/!-9."(9."%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

1. 1. �������	�, 
=!/"!- 6%7%/!-9."(9."%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
-. &. 3������ 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
�. $. '���*	���, 

=!/"!- 6%7%/!-9."(9."%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

/. �. 0	�	�� 

(�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 
0. &. �����, 

=!/"!- 6%7%/!-9."(9."%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"(") 

 
1�������	
��� 1
4����� ���
1��� �����1�  
	�
�1�����	�9:�3 1
4�����3 ������ 29 

 

	 1! $(=*%( =( #"%$("%# %*"(-(  %  $(=!,."($() -.'!".32%; , !'$. "% 
!1"%/%, -.=%!6%7%/% % �	� :$(/"-!*%/% 1-%/!,.* / ,+#,$(*%3 :$(/"-!=%*.-
9%0( /%;  ,!) ", % /8  ",(**+;  -(=. �"! "./%(,  -(=+, /./ /%-.$&*+(, «$(-
,+(»  -(=+,  ,!) ",. /!"!-+; 9!58" 7*.0%"($&*! !"$%0."& # !" ( "( ",(**+; 
 -(= [1—3]. �=*!) %7 "./%; % /8  ",(**+;  -(=, :$(/"-!=%*.9%0( /%9%  ,!)-
 ",.9% /!"!-!) 9!>*! 81-.,$#"&,   1!9!2&3 ,*(4*%; 1!$(), #,$#(" #  -(=., 
 ! "!#2.# %7 9.$+; 9.5*%"*+; 0. "%<. 	 -.'!"( %  $(=8(" # (( 1!,(=(*%( , 
!'$. "% ,+ !/%; %  ,(-;,+ !/%; 0. "!". �.*(( "./83  % "(98 1-(=$.5.$! & % -
1!$&7!,."& , *!,+; 8 "-!) ",.; 1.9#"% '(7 =,%>82%; # 0. "()   9.$+9 ,-(-
9(*(9 =! "81. [4].  

�.**.# -.'!". 1! ,#2(*. %  $(=!,.*%3 	� % �	� 9.5*%"*!) =%*.9%/%, 
%79(*(*%3 9.5*%"*!)  "-8/"8-+ .* .9'$# ,7.%9!=() ",832%; 0. "%<. �!$8-
0(**+( -(78$&"."+ 9!58" '+"& % 1!$&7!,.*+ /./ 1-% "(!-("%0( /%;, "./ % 1-% 
1-./"%0( /%; %  $(=!,.*%#; 9.5*%"*+;  ,!) ", 9($/!=% 1(- *+; 9.5*("%/!,. 

                                           
29© 	$. !, 	. �., 
 .=8$$%* �. �., �.1!-!, 	. �., �!$(2%/!, �. �., �%1%*. �. �., �!-

"!, �. �., 2012 
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�-!9( "!5!, -(78$&"."+ -.'!"+ 9!58" '+"& % 1!$&7!,.*+ 1-%  !7=.*%% -.7$%0-
*+; 1-!5-.99%-8(9+; 6%$&"-!,, . "./>( 8 "-!) ", �	� % 9%/-!:$(/"-!*%/%.  

�$# %  $(=!,.*%# 9.5*%"*!) =%*.9%/% 0. "%< .* .9'$# '+$ % 1!$&7!,.* 
9("!= 9%/-!9.5*%"*!5! 9!=($%-!,.*%#. 	 /.0( ",( 8-.,*(*%# =,%>(*%# *.-
9.5*%0(**! "% '-.$! & 8-.,*(*%( �.*=.8 — �%64%<.   -($./ .<%!**+9 0$(-
*!9 , 6!-9( �%$&'(-". [4]: 

 

[ ] [ ][ ]( ),O
O1

R
2 effeff

dt

d
HmmHm

m
××+×

+
−=     (1) 

 

5=( 
M

M
m =  — (=%*%0*+) ,(/"!- *.9.5*%0(**! "% 0. "%<+; M — *.9.5*%0(*-

*! "& 0. "%<+, R — 5%-!9.5*%"*!( !"*!4(*%(, α — 1.-.9("- =%  %1.<%% /!-
$('.*%) *.9.5*%0(**! "%; Heff — :66(/"%,*!( 9.5*%"*!( 1!$(.  

	 /.0( ",( ,*8"-(**%; 1!$() 0. "%< -.  9."-%,.$! & "!$&/! -.79.5*%0%-
,.32(( 1!$(. 	+-.>(*%( =$# :66(/"%,*!5! 1!$# ,+5$#=%"  $(=832%9 !'-.7!9: 

 

Heff = Hdm + h + H0 + Hdd,     (2) 
 

5=( Hdm — -.79.5*%0%,.32(( 1!$( !"=($&*!) 0. "%<+; h — ,*(4*(( 1(-(9(*-
*!( 1!$(; H0 — ,*(4*(( 1! "!#**!( 1!$(; Hdd — 1!$( =%1!$&-=%1!$&*!5! 
,7.%9!=() ",%#, 0(-(7 /!"!-!( ! 82( ",$#(" # ,7.%9!=() ",%( 0. "%< .* .9'-
$#.  

�.79.5*%0%,.32(( 1!$( 0. "%<+ !1-(=($#$! &  $(=832%9 !'-.7!9 [4]: 
 

Hdm l = –4VM C Nl,  l = x, y, z;  Nx + Ny + Nz = 1,   (3) 
 

5=( Nl — -.79.5*%0%,.32%( 6./"!-+ !"=($&*+; 0. "%<.  
	 -.'!"( -.  9."-%,.$% & 0. "%<+ , ,%=( :$$%1 !%=!, ,-.2(*%#, 1!$8-

0(**+( ,-.2(*%(9 !"*! %"($&*! ! % z. �!:"!98 ,+1!$*#3" #  $(=832%(  !-
!"*!4(*%# =$# -.79.5*%0%,.32%; 6./"!-!,: 

 

2

1 z
yx

N
NN

−
== .      (4) 

 

�(7.,% %9!) 1(-(9(**!) #,$#(" # Nz, . 7*.0(*%# Nx, Ny ,+-.>.3" # 0(-(7 
*(( 1! 6!-98$( (4). �(-(9(**!( 1!$( '+$! <%-/8$#-*! 1!$#-%7!,.*! , 1$! /!-
 "% xy. �5! /!91!*(*"+ , =(/.-"!,!)  % "(9( /!!-=%*." %9($%  $(=832%) ,%=: 

 

hx = h0 sin(J C t); hy = –h0 cos(J C t),    (5) 
 

5=( h0, J — .91$%"8=. % 0. "!". 1(-(9(**!5! 1!$#.  
�!$( =%1!$&-=%1!$&*!5! ,7.%9!=() ",%# ,+-.>.$! &  $(=832() 6!-98$!): 

,
)(

3
2

,

,,

3
,

�
�

�

�

�
�

�

� ⋅
−−=

′′′

′′′′′′′′′
′′′

≠′′′ ′′′

′′′
�

kjikji

kjikjikjikjikji

kji
kjikji kjikji

kji

dd
rr

MV rmr
mH   (6) 

 

5=( %*=(/ + i, j  !!",(" ",83" *!9(-8 0. "%< ,  $!(, . %*=(/  k !1-(=($#(" *!9(- 

9.5*%"*!5!  $!#; Vijk — !'?(9 0. "%<+; kjikji ′′′,r  — -.=%8  ,(/"!-, 1-!,(=(**+) 
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!" 0. "%<+   %*=(/ .9% i, j, k / 0. "%<(   %*=(/ .9% kji ′′′ ,, . 	,(=(9 %=(*"%6%/.-

<%3 /!*/-("*!) 0. "%<+ 0(-(7 %*=(/ + i, j, k 7.1% +,.# %; , /-85$+;  /!'/.;: (i, 
j, k). �$# 81-!2(*%# -. 0("!, '+$  =($.* 1(-(;!= / '(7-.79(-*+9 ,($%0%*.9 , 
8-.,*(*%% (1). �"!" 1(-(;!= 1-!%7,!=%" #  $(=832%9 !'-.7!9: 
 

;R
3

V4* ⋅⋅= Mtt   ;
RV4

3
JJ*

⋅
⋅=

M
   ,

V4

3*

M
effeff ⋅= HH  (7) 

 

5=( t*, J*, *
effH  — '(7-.79(-*!( ,-(9#, 0. "!"., :66(/"%,*!( 1!$(.  

	+-.>(*%( (6) , '(7-.79(-*!9 ,%=(, 1-(!'-.78(" # /  $(=832(98 ,%=8: 
 

,
)(

3
2

,

,,

3

,
�
�

�

�

�
�

�

� ⋅
−

�
�

�

�

�
�

�

�
−=

′′′

′′′′′′′′′
′′′

≠′′′ ′′′

′′′
�

kjikji

kjikjikjikjikji

kji
kjikji kjikji

kji

dd
rr

r rmr
mH  (8) 

 
5=( kjir ′′′  — :66(/"%,*+) -.=%8  0. "%<. �-.,*(*%( (1) , '(7-.79(-*+; ,($%0%-

*.; 1(-(1%4(" #  $(=832%9 !'-.7!9: 
 

[ ] [ ][ ]( )*
eff

*
eff

dt

d
HmmHm

m
*

××+×
+

−= α
α 21

1
.    (9) 

 
�% "(9. 8-.,*(*%) (9) =$# .* .9'$# 0. "%< %*"(5-%-!,.$. & 9("!=!9 

�8*5( — �8""+ — �($&'(-5. 7—8 1!-#=/!,   /!*"-!$(9 =$%*+ 4.5. %*"(5-%-
-!,.*%#. �-!5-.99. =$# -. 0("!, '+$. *.1% .*. *. #7+/( �!-"-.*, . !"!'-.-
>(*%( -(78$&"."!, =%*.9%/% *.9.5*%0(**! "% .* .9'$# 0. "%< ! 82( ",$#-
$! & , 1./("( Maple. �-%,(=(9 =.$(( -(78$&"."+ 0% $(**+; -. 0("!, =%*.9%/% 
*.9.5*%0(**! "% .* .9'$# 0. "%<. 	 =.$&*()4(9 9+ '8=(9 -.  9."-%,."& .*-
 .9'$% 0. "%< -. 1!$!>(**+; , 87$.; 1-.,%$&*!) "-(;9(-*!) -(4("/%. �"-
*!4(*%( -.  "!#*%# 9(>=8  ! (=*%9% 87$.9% -(4("/% / :66(/"%,*!98 -.=%8-
 8 0. "%<+ !'!7*.0%9 '8/,!) T. 

�. -% . 1 % 2 1!/.7.*+ 1-(<(  %!**+( 1!-"-("+ *.9.5*%0(**! "%, . "./>( 
1-%,(=(*+ 7.,% %9! "% mx, my, mz !" ,-(9(*% =$# 0. "%<+   /!!-=%*.".9% (1, 1, 
1). �.  9."-%,.$ # .* .9'$& 2 × 2 × 2 0. "%<. � *!,*+( 1.-.9("-+, 1-% /!"!-
-+; 1-!,!=%$% & -. 0("+, '+$%  $(=832%(: H0 = 0, L = 0,1, Nz = 0,2. �. -% . 1 
9!>*! 8,%=("& =,. 8 "!)0%,+; 6!/8 . =$# *($%*()*+; /!$('.*%) *.9.5*%-
0(**! "%: ,(-;*%) % *%>*%). 	!7'8>=.32%)  % "(98 0. "%< -.=%!%918$&  
9.5*%"*!5! 1!$# =() ",!,.$ , %*"(-,.$( ,-(9(*% 100 < t*

 < 200.  
�7 -% . 1, 2 ,%=*!, 0"! =! 1!=.0% %918$& . 1(-(9(**!5! 1!$# %=(" 1-!<(   

-($./ .<%% *.9.5*%0(**! "% , -.,*!,( *!( 1!$!>(*%(, 1! /!$&/8 %7*.0.$&*! 
,(/"!-. *.9.5*%0(**! "% 0. "%< '+$% !-%(*"%-!,.*+  $80.)*! % %; -. 1-(=(-
$(*%( *(  !!",(" ",!,.$! 9%*%9898 :*(-5%%  % "(9+. �."(9 1-% ,!7=() ",%% 
%918$& . 1(-(9(**!5! 1!$# 1-% 100 < t*

 < 200, ,(/"!-. *.9.5*%0(**! "% 0. -
"%< % 1+"+,.3" ,+*8>=(**83 1-(<(  %3. 	 -(78$&"."( =() ",%# %918$& . 
1(-(9(**!5! 1!$# *. -% . 2 ,(/"!- *.9.5*%0(**! "% -($./ %-8(" / 1!$!>(*%3 
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-.,*!,( %#, /!"!-!( 8 ".*!,%$! & =! =() ",%# %918$& . 1(-(9(**!5! 1!$# 
(mz W 1). �. -% . 1 1-!% ;!=%" 1(-(!-%(*".<%# *.9.5*%0(**! "% / *!,!98 1!-
$!>(*%3 -.,*!,( %# (mz W –1). 

�./%9 !'-.7!9, 1!= =() ",%(9 -.=%!%918$& !, 9.5*%"*!5! 1!$# 9!>*! 
! 82( ",%"& 1(-(!-%(*".<%3 9.5*%"*+; 9!9(*"!, 0. "%< .* .9'$#. 

 

   

   
 

�	�. 1. �-(<(  %!**+) 1!-"-(" % 7.,% %9! "& /!91!*(*" *.9.5*%0(**! "% !" ,-(9(*%  
=$# 0. "%<+   /!!-=%*.".9% (1,1,1)   ! *!,*+9% 1.-.9("-.9% -. 0(".:  

α = 0,1; h*
0 = 0,5; J*

= 1 

 
�. -% . 3, 4 1!/.7.*+ 1!-!5!,+( .91$%"8=+ 1(-(9(**!5! 1!$# =$# 1(-(-

9.5*%0%,.*%# 9.5*%"*+; 9!9(*"!, 0. "%< 1-% -.7$%0*+; 5(!9("-%#; .* .9'-
$() % %79(*(*%% -.79.5*%0%,.32%; 6./"!-!, 0. "%<, . "./>( -.79(-!, 0. "%<.  

�%*%989+ *. 7.,% %9! "#; /!--($%-83"   0. "!".9% $%*()*!5! 6(--!-
9.5*%"*!5! -(7!*.* ., /!"!-+( 9!58" '+"& !<(*(*+ 1! 6!-98$( �%""($# [4]. 
�$# *.4(5!  $80.# :". 6!-98$. 1-%*%9.("  $(=832%) ,%=: 

.31
)O1(2

O13
J

2

2
*

zres N−⋅
+

−
=      (10) 
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�. -% . 3 1! "-!(*+ 7.,% %9! "% 1!-!5. 1(-(!-%(*".<%% =$# 0. "%<+ 
(2,2,2) .* .9'$# 5 × 5 × 2, /!"!-.# *.;!=%" # 1! (-(=%*( ,"!-!5!  $!#. 

 

 
 

�	�. 2. �-(<(  %!**+) 1!-"-(" % 7.,% %9! "& /!91!*(*" *.9.5*%0(**! "% !" ,-(9(*%  
=$# 0. "%<+   /!!-=%*.".9% (1, 1, 1)   ! *!,*+9% 1.-.9("-.9% -. 0(".:  

α = 0,1; h*
0 = 0,1; J*

 = 0,4 
 
�7 -% . 3 ,%=*!, 0"! 9%*%989+ 1!-!5. 1(-(!-%(*".<%% #-/! ,+-.>(*+ 

1-% Nz = 0,7. �. 0("+ 1! 6!-98$( (10) =.3" -(7!*.* *83 0. "!"8 J-(7
* = 1,59. 

�=%* %7 9%*%989!, 1-% J* = 0,7  !!",(" ",8(" 0. "!"( 1.-.9("-%0( /!5! -(7!-
*.* . (J* = 1/2 C J-(7

*). �$#  %99("-%0*!5! .* .9'$# 0. "%< *.%'!$(( ,+-.>(*-
*+( 9%*%989+ *.'$3=.3" # =$# Nz > 0,5. �$# Nz = 0,1 -. 0(" 1! 6!-98$( (10) 
=.(" J-(7

* = 1,01. �.'$3=.(" # !=%* #-/! ,+-.>(**+) 9%*%989, 1-%;!=#2%) # 
*. 0. "!"8 J* ≈≈≈≈ 0,5 C J-(7

*, %  !!",(" ",832%) 1.-.9("-%0( /!98 -(7!*.* 8. 
�. -% . 4 1-%,(=(*. 7.,% %9! "& 1!-!5. 1(-(!-%(*".<%% =$# 0. "%<, /!"!-

-+( *.;!=#" # *. /-.3 .* .9'$# 1-% -.7*+; 1.-.9("-.; ∆ , /!"!-+) !1-(=($#-
(" ,7.%9!=() ",%( 0. "%<. �% . 4 1! "-!(* =$# 0. "!"*!) !'$. "%, /!"!-.# !"-
*! %" # / !'$. "% ,+ !/%; 5.-9!*%/. 	%=*!, 0"! ,  -(=*(9 8,($%0(*%( ,7.%-
9!=() ",%# 9(>=8 0. "%<.9% 1-%,!=%" / 8,($%0(*%3 1!-!5. 1(-(!-%(*".<%%.  

�./%9 !'-.7!9, , -.'!"( 1!/.7.*!  %$&*!( ,$%#*%( ,7.%9!=() ",%# 9(>=8 
0. "%<.9% *. 1!-!5% 9.5*%"*!) 1(-(!-%(*".<%% 1-% -.79.5*%0%,.32%; 6./-
"!-.; '$%7/%; / 7*.0(*%3 Ni =1/3. �"!  !!",(" ",8("  $80.3  $.'!5! ,$%#*%# 
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-.79.5*%0%,.32%; 1!$() *. =%*.9%/8 .* .9'$# 0. "%<, /!5=. ,7.%9!=() ",%( 
9(>=8 0. "%<.9% *.%'!$(( 1-!#,$#(" #. 

 

 
 

�	�. 3. �.,% %9! "& 1!-!5. 1(-(!-%(*".<%%  
=$# 0. "%<+ (2, 2, 2) .* .9'$# 5 × 5 × 2 =$# -.7*+; Nz. α = 0,1; L = 0,1  

 

 
 

�	�. 4. �.,% %9! "& 1!-!5. 1(-(!-%(*".<%%  
=$# 0. "%<+ (1, 1, 1) % .* .9'$# 4 × 4 × 1 =$# -.7*+; <. α = 0,1; Nz = 0,32 

 
� *!,*+( ,+,!=+ -.'!"+  $(=832%(. �. #7+/( Fortran -.7-.'!".*. 1-!-

5-.99., 1!7,!$#32.# -.  0%"+,."& *($%*()*83 9.5*%"*83 =%*.9%/8 % 1!-!-
5!,+( .91$%"8=+ 1(-(9.5*%0%,.*%# .* .9'$# ,7.%9!=() ",832%; 0. "%< 1!= 
=() ",%(9 -.=%!%918$& !, 9.5*%"*!5! 1!$#. �. ! *!,( 1-!5-.99+ 1-!,(=(*+ 
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-. 0("+ .91$%"8= 1!$() 1(-(9.5*%0%,.*%#, , 7.,% %9! "% !" 0. "!"+ 7.1!$*(-
*%# %918$& !, % 1.-.9("-!, .* .9'$#. �'*.-8>(*!, 0"! 1(-(9.5*%0%,.*%( .*-
 .9'$# 9!>(" 1-!% ;!=%"& /./ *. 5.-9!*%/.;, "./ % *.  8'5.-9!*%/.; ! *!,-
*!) 0. "!"+ 1-(<(  %%. 	+#,$(*! ,$%#*%( ,7.%9!=() ",%# 0. "%< .* .9'$# *. 
7*.0(*%( .91$%"8=+ 1!$# 1(-(9.5*%0%,.*%#. 

 
�.'!". ,+1!$*(*. 1-% 1!==(->/( �!  %) /!5! 6!*=. 68*=.9(*".$&*+; 

%  $(=!,.*%) (5-.*" 10-02-01327).  
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= � 004 + 378 (470.13) 

 

 
 �	���� 
�
��'
 ������ ���������� &#-	��,�
��	��� ��	���� ��!��� � ������ 


		�����+ �	����+� �
�
������ ��
'��
������� � �
����-�		�����
����	��� �������-

��	�� �
!��+ ��!��
,����+( 	�	��� �+��+��
	���� ��	���� ��	�����
 ��� 	���-

���	���� �����
���� !���
���+( ��	��
	�����+( ��
'��
�����+( 	�
��
��� �+	-

"��� ��!�		���
������ ��
'��
���.  

 
". ". 0����!,  

/.*=%=." "(;*%0( /%; *.8/ 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. -. (�	
����,  
7.,(=832%) $.'!-."!-%() 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

	�������� ��	�3 7��1 � 1�����	 ���2���5  
��� ���4���	�� �����
�����	 �����4� ��1�����
  
	 ���
��� ��7��1
������3 �����1 � ��3����4� 30 
 

-�����	�. 	 6(,-.$( 2008 5. '+$. 8",(->=(*. �"-."(5%# -.7,%"%# %*6!--
9.<%!**!5! !'2( ",. , �!  %%. �!5$. *! 1$.*.9, �!  %# / 2015 5. =!$>*. ,!)-
"% , 1(-,83 =,.=<."/8  "-.* 9%-. , !'$. "% -.7,%"%# %*6!-9.<%!**!5! !'2(-
 ",.. �=*!) %7 ! *!,*+; 7.=.0 �"-."(5%% #,$#(" # 1!,+4(*%( /.0( ",. !'-.-
7!,.*%# *. ! *!,( % 1!$&7!,.*%# %*6!-9.<%!**!-/!998*%/.<%!**+; "(;*!-
$!5%) (���) [1]. 	  ,#7%   :"%9 , 1! $(=*%( 5!=+ *. 6(=(-.$&*!9 8-!,*( -.7-
-.'!".* -#= 1-!(/"!, % 1-!5-.99, , /!"!-+; , "!) %$% %*!)  "(1(*% !"-.>(*+ 
! *!,*+( *.1-.,$(*%# !'*!,$(*%# %  !,(-4(* ",!,.*%# !'-.7!,."($&*!)  % -
"(9+ �� , -.9/.; %=(!$!5%% %*6!-9.<%!**!5! !'2( ",.. �'80.# &  ! 4/!$&-
*!)  /.9&% , (=%*!9 !'-.7!,."($&*!9 %*6!-9.<%!**!9 1-! "-.* ",(, 0($!,(/ 
 ".*!,%" # /!91("(*"*+9 , !'$. "% ���, 6!-9%-8(" *!,+( ,75$#=+ *. >%7*& , 
8 $!,%#; , (!'2() =! "81*! "% %*6!-9.<%%, 1-%*%9.(" %**!,.<%!**+( "(;-
*!$!5%% /./ *(!"?(9$(983  ! ".,$#3283 (5! 1!, (=*(,*!) >%7*%. �9(**! 
:"% /.0( ",. =!$>*+ 1-% 8" ",!,."& 8 /.>=!5! 0($!,(/., #,$#32(5! # 0$(*!9 
%*6!-9.<%!**!5! !'2( ",. [2]. �82( ",(**83 -!$& , -(4(*%% :"!) 7.=.0% 
1-%7,.*+  +5-."& !'-.7!,."($&*+(  ".*=.-"+ *!,!5! 1!/!$(*%#.  

	,(=(*%( , =() ",%( 6(=(-.$&*+; 5! 8=.- ",(**+; !'-.7!,."($&*+; 
 ".*=.-"!, ,+ 4(5! 1-!6(  %!*.$&*!5! !'-.7!,.*%# (���� 	��) "-('8(" 
-(4(*%# *!,+; 7.=.0 , !'$. "% %*6!-9."%7.<%% 80('*!5! 1-!<(  .: 

– !'( 1(0(*%( ,!79!>*! "% (>(5!=*!5! !'*!,$(*%# !'-.7!,."($&*+; 
1-!5-.99; 

– 6!-9%-!,.*%( %*6!-9.<%!**!) /!91("(*"*! "% 1! , (9 *.1-.,$(*%#; 
1!=5!"!,/% './.$.,-!, % 9.5% "-!,; 

– 1-(=! ".,$(*%( , (!'2(5! =! "81. / :$(/"-!**+9 !'-.7!,."($&*+9 -(-
 8- .9; 

                                           
30© �.,-(4 �. �., �-%6!*!, 
. 	., 2012 
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–  !7=.*%( :$(/"-!**+;  -(= !'80(*%# =$# !'( 1(0(*%#  .9! "!#"($&*!) 
-.'!"+  "8=(*"!, [3]. 

�$# "!5! 0"!'+  !!",(" ",!,."& !>%=.*%#9 5! 8=.- ",. % !'2( ",., =!/.-
7."&  ,!3  !,-(9(**! "& % %**!,.<%!**! "&, ��� *(!';!=%9. 7-($.# % ./"%,*! 
1-%9(*#32.# # , 80('*!9 1-!<(  ( %*6!-9.<%!**.# %*6-. "-8/"8-.. � $% %*-
 "%"8" *(  9!>(" 1-!=(9!* "-%-!,."&  "8=(*".9, 5! 8=.- ",8 % !'2( ",8 :6-
6(/"%,*! "& 1-!<(  !, 1! , (9 *.1-.,$(*%#9 =(#"($&*! "%, %; 1!/.7."($% % '!-
5."+) ,+'!- 80('*+; 9."(-%.$!, , :$(/"-!**!) 6!-9(, ,878 '8=(" , ( "#>($(( 
=!/.7+,."& ,+ !/%) 8-!,(*& /.0( ",. !'-.7!,.*%# ,  !,-(9(**+; 8 $!,%#;.  

�!;-.*(*%( 7*.*%) % *.80*!) '.7+, ,7.%9!=() ",%(   9%-!,+9  !!'2( "-
,!9  ".*!,#" # , ( '!$((  $!>*+9% 1-!<(  .9%, "-('832%9% ./"%,*!5! 1-%-
9(*(*%# %*6!-9.<%!**!-/!998*%/.<%!**+; "(;*!$!5%) , -.'!"( 1-!6(  !--
 /!-1-(1!=.,."($& /!5!  ! ".,. % 6!-9%-!,.*%# ���-/!91("(*"*! "% /.>=!5! 
 !"-8=*%/. [4]. �1-.,$(*%( !'-.7!,."($&*+9% 1-!5-.99.9% % %; ./"8.$%7.-
<%#, -(.$%7.<%# 1!$!>(*%) �!$!* /!5! 1-!<(  . % =%*.9%0( /%; !'-.7!,.-
"($&*+; "-.(/"!-%) — 7.=.0., /!"!-83 9!>*! -(4%"& "!$&/! 1-% 1!9!2% 
9!2*+; %*6!-9.<%!**+;  % "(9 [5]. 

	 *. "!#2(( ,-(9# /.6(=-. %*6!-9.<%!**+;  % "(9 #,$#(" # «5$.,*!) 
/87*%<()» ��- 1(<%.$% "!, $( *!5! 1-!6%$# , -(5%!*(. �(9 *( 9(*(( , :"!9 
*.1-.,$(*%% =(#"($&*! "%  82( ",83" !1-(=($(**+( 1-!'$(9+:  

– *( 1!$*! "&3 !'( 1(0%,.(" # 1-((9 ",(**! "& !'-.7!,."($&*+; 1-!-
5-.99 1!=5!"!,/% ��- 1(<%.$% "!, 9(>=8 /!$$(=>.9% % ,87.9%; 

– =$# !'( 1(0(*%# "-8=!8 "-!) ",. ,+18 /*%/!, % -.7,%"%# ��-!"-. $% , 
-(5%!*( *(!';!=%9! '!$(( ./"%,*!(  !"-8=*%0( ",! ���   ��-/!91.*%#9%; 

– *(=! "."!0*! ./"%,*! -.7,%,.(" # %**!,.<%!**.# =(#"($&*! "& ��� , 
!'$. "% ��; 

– , *.80*+; %  $(=!,.*%#; % 80('*!9 1-!<(  ( *(=! "."!0*! 4%-!/! % -
1!$&783" # ,+ !/!1-!%7,!=%"($&*+( ,+0% $(*%# %  81(-/!91&3"(-*+( "(;-
*!$!5%%. 

� "-!  "!%" 7.=.0.  !;-.*(*%# % 1!,+4(*%# 8-!,*# /.=-!,!5! 1!"(*<%.$. 
=$# -(4(*%# 7.=.0 %*6!-9."%7.<%% -.7$%0*+; *.1-.,$(*%) =(#"($&*! "% %*-
 "%"8".. �". 7.=.0. "-('8(" 1!% /. *!,+;, *(!-=%*.-*+; 18"() -(4(*%#.  

�-!9( "!5!, *(!';!=%9! !"9("%"& (2( -#= 1-!'$(9 , *.1-.,$(*%% !'( 1(-
0(*%# "-('8(9!5! 8-!,*# /,.$%6%/.<%% 1-!6(  !- /!-1-(1!=.,."($& /!5!  !-
 ".,. % =-85%; /."(5!-%)  !"-8=*%/!, ��� ,  6(-( ,$.=(*%# ���: 

– 1-(1!=.,."($% *( , (5=. , =! "."!0*!) 9(-( 7.%*"(-( !,.*+ , 1!,+4(-
*%%  ,!() /,.$%6%/.<%% ,  6(-( ���; 

– % 1!$&78# "!$&/! "-.=%<%!**83 6!-98 1!,+4(*%# /,.$%6%/.<%% (!0-
*+( /-."/! -!0*+( /8- +), *(,!79!>*! -(4%"& 7.=.08 *(1-(-+,*!5! 1!,+4(-
*%# ���-/!91("(*"*! "% 1-(1!=.,."($() %  !"-8=*%/!, %* "%"8". ,  %$8 *(-
=! "."!0*! "% /.=-!,+; % 6%*.* !,+; -( 8- !,; 

– *8>=.(" # ,  !,(-4(* ",!,.*%%  % "(9. *.80*!-9("!=%0( /!5! !'( 1(-
0(*%# 1-!<(  . 1!=5!"!,/% 1-(1!=.,."($() %* "%"8". / -.'!"( ,  ("(,+; /!9-
1&3"(-*+;  -(=.; !'80(*%#. 
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�82( ",832%( 1-!'$(9+ , -.7,%"%%  !"-8=*%0( ",.   =-85%9% !'-.7!,.-
"($&*+9% 80-(>=(*%#9% 5!-!=., -( 18'$%/% %  "-.*+ 9!58" '+"& !'!'2(*+ , 
 $(=832%; 1!$!>(*%#;: 

– *(=! "."!0*! -.7,%".  % "(9. =% ".*<%!**!5! !'-.7!,."($&*!5! ,7.%-
9!=() ",%# ���   5!$!,*+9 ,87!9 %   /!$$(=>.9%, ,;!=#2%9% , $( *!) !'-.-
7!,."($&*+) /$. "(-; 

– !" 8" ",8(" (=%*.#  % "(9.  ("(,!5! /!* 8$&"%-!,.*%# 1! !'2(!'-.7!-
,."($&*+9 =% <%1$%*.9 =$# 1!"(*<%.$&*+; .'%"8-%(*"!, ���; 

– 7."-8=*(*! ! 82( ",$(*%( %*=%,%=8.$&*!5! /!* 8$&"%-!,.*%# 1-(1!=.-
,."($#9% %* "%"8". !=.-(**+; 80.2%; #, . "./>( 1(=.5!5!, %7 !"=.$(**+; 5!-
-!=!, % -.)!*!, -( 18'$%/% 1! -8/!,!= ",8 %  $(=!,."($& /!) =(#"($&*! "&3; 

–  82( ",8(" *(!';!=%9! "&  !7=.*%# =% ".*<%!**!)  % "(9+ =$# 
4/!$&*%/!, 5!-!=. % -( 18'$%/%, ,/$30.# !-5.*%7.<%3 % 1-!,(=(*%( 1! "!-
#**! =() ",832%;  (9%*.-!, «�/!$. 3*!5! 1-!5-.99% ".», =% ".*<%!**+; 
/8- !, 1! %*6!-9."%/( % ���, 1-(=9("*+; !$%91%.=, /!*/8- !,, 1!=5!"!,/8 / 
 =.0( ���. 

7��	 	 �����	 	�����#	����� ����������	 ��
����. �($% % 7.=.0% 
%**!,.<%!**!) =(#"($&*! "% /.6(=-+ ,+"(/.3" %7 ! *!,*+; *.1-.,$(*%) %*-
6!-9."%7.<%% ��� —  !7=.*%( %**!,.<%!**!) %*6!-9.<%!**!-
!'-.7!,."($&*!)  -(=+ %* "%"8"., 1!7,!$#32() -.7-.'."+,."& % -(.$%7!,+-
,."& /!*/8-(*"! 1! !'*+( !'-.7!,."($&*+( 1-!5-.99+, 1-(=$.5."& ,+ !/!/.-
0( ",(**+( !'-.7!,."($&*+( 8 $85%, 1-!,!=%"& *.80*+( %  $(=!,.*%# *. ,+-
 !/!9 8-!,*(, :66(/"%,*! 81-.,$#"& %* "%"8"!9, ./"%,*! ,7.%9!=() ",!,."&   
!'-.7!,."($&*+9% 80-(>=(*%#9% 9%-.,  "-.*+ % -(5%!*.. 

�$# =! "%>(*%# 1! ".,$(**!) <($% *(!';!=%9! -(4%"&  $(=832%( 7.=.0%. 
1. �'( 1(0%"& =.$&*()4(( -.7,%"%( 9."(-%.$&*!-"(;*%0( /!) '.7+ 1-!-

<(  . %*6!-9."%7.<%% %* "%"8".. 
2. �.7,%,."& %*"(5-%-!,.**83 %*6!-9.<%!**!-.*.$%"%0( /83  % "(98 

%* "%"8".. 
3. 
/"%,*! % 1!$&7!,."&  !,-(9(**+( =! "%>(*%# ��� , 80('*!9 1-!<( -

 (. 
4. �'( 1(0%"& ,+ !/%) 8-!,(*& % 1!$&7!,.*%# $804%; !"(0( ",(**+; % 

7.-8'(>*+; =! "%>(*%) , !'$. "% ��� , *.80*!) =(#"($&*! "% %* "%"8".. 
5. �!,(-4(* ",!,."&  % "(98 9*!5!8-!,*(,!) 1!=5!"!,/% % *(1-(-+,*!5! 

1!,+4(*%# /,.$%6%/.<%% 1(=.5!5%0( /%; /.=-!, ,  6(-( ���. 
6. �.7,%,."&  !"-8=*%0( ",!   =-85%9% !'-.7!,."($&*+9% 80-(>=(*%#9% 

5!-!=., -( 18'$%/% %  "-.*+ ,  6(-( ���. 
7. � 82( ",$#"& 1!=5!"!,/8 % 1(-(1!=5!"!,/8 ��- 1(<%.$% "!,, !/.7+-

,."& =!1!$*%"($&*+( !'-.7!,."($&*+( 8 $85% ,  6(-( ���. 
8. �.7-.'!"."& % ,*(=-%"&  % "(98 -(.$%7.<%% 9(-, 1!,+4.32%; 7.%*"(-

-( !,.**! "&  !"-8=*%/!, %* "%"8". , ./"%,*!9 % 1!$&7!,.*%% %*6!-9.<%!*-
*+; "(;*!$!5%) , 1-!6(  %!*.$&*!) % *.80*!) =(#"($&*! "%. 

9. �!7=."& %* "-89(*" %  $(=!,.*%# % -(.$%7.<%% %**!,.<%!**+; -.7-.-
'!"!/ /.6(=-+ , ,%=( $.'!-."!-%% %**!,.<%!**+; "(;*!$!5%) , $( *!9 /!9-
1$(/ (.  
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$��������	. � *!,*+9% 9("!=!$!5%0( /%9% 1-%*<%1.9% %**!,.<%!*-
*!) =(#"($&*! "% /.6(=-+ #,$#3" #: 

•  (-,% *.# 9!=($&; 
• 1-!<(  *+) 1!=;!=; 
• 1-%*<%1+ 1-!(/"*!5! 81-.,$(*%#; 
•  % "(9. /!*"-!$#. 
� 1!$&7!,.*%(  (-,% *!) 9!=($% 7./$30.(" # , 1-(=! ".,$(*%% 8 $85 1! 

%*6!-9.<%!**!-"(;*%0( /!98 % "(;*!$!5%0( /!98 !'( 1(0(*%3 !'-.7!,."($&-
*!5! 1-!<(  . % *.80*!-%  $(=!,."($& /%; -.'!", ,+1!$*#(9+; *. 9!2*! "#; 
$.'!-."!-%%. 

�-%9(*(*%( 1-!<(  *!5! 1!=;!=. 1!=-.789(,.(" "!, 0"! =$# /.>=!) 8 $8-
5%  !7=.(" # ((  (-,% *.# 9!=($&, 1-!%7,!=%" # 6!-9.$%7!,.**!( !1% .*%( 
,;!=#2%; , *(( 1-!<(  !, % ! 82( ",$#(" # 1! "!#**+) 9!*%"!-%*5 ,+1!$*(-
*%# 7.=.0 , ;!=( 1-!<(  . 1-(=! ".,$(*%# 8 $85%. 

�-%*<%1+ 1-!(/"*!5! 81-.,$(*%# / !-5.*%7.<%% 1-(=! ".,$(*%# 8 $85 % 
,+1!$*(*%3 -.'!" /./ / 1-!(/"8 1!7,!$#3"  1$.*%-!,."& % ,+1!$*#"& :"% -.-
'!"+ /./ (=%*83 /!91$(/ *83 1-!5-.998  %$.9%  1(<%.$&*!  !7=.**!5! /!$-
$(/"%,. % 1!$*%"($()   ,+ !/!)  "(1(*&3 <(*"-.$%7.<%% 81-.,$(-
*%#. �-%9(*(*%( 1-!(/"*!-!-%(*"%-!,.**!5! 81-.,$(*%# / *.80*!-
%  $(=!,."($& /%9 -.'!".9 % !'-.7!,."($&*+9 8 $85.9, ,+1!$*#(9+; *. '.7( 
/.6(=-+, 1!7,!$#(" ,+ "-!%"& :66(/"%,*83  % "(98 /!998*%/.<%) 9(>=8 
 "-8/"8-.9%, 1!=-.7=($(*%#9%, !-5.*%7.<%#9%, 80. ",832%9% , -.7-.'!"/( % 
-(.$%7.<%% 1-!(/"., % , /.>=+) 9!9(*" ,-(9(*% 1!$80."& !'?(/"%,*83 % 1!$-
*83 /.-"%*8 =(#"($&*! "% [6]. 

�$# !'( 1(0(*%# :66(/"%,*! "% %79(-(*%) % 9!*%"!-%*5. -(78$&"."!, 
81-.,$(*%# 1$.*%-8(" # -.7-.'!"/.  % "(9+ /-%"(-%(, !<(*/% -(78$&"."!, 
(/$30(,+; 1!/.7."($() — KPI). 

8������� ���������	 ������-	���������������� 	 ��������������� 

����������	 ��
����. �.80*!-%  $(=!,."($& /.# % !'-.7!,."($&*.# =(#"($&*!-
 "% /.6(=-+ =($%" # *.  $(=832%( !-5.*%7.<%!**!-68*/<%!*.$&*+( '$!/%:  

• 80. "%( , !'( 1(0(*%% !'-.7!,."($&*!5! 1-!<(  . %* "%"8".; 
• 80. "%( , !'( 1(0(*%% !-5.*%7.<%!**!) =(#"($&*! "% %* "%"8".; 
• !/.7.*%( /!* .$"%*5!,+; 8 $85 % 80('*!-9("!=%0( /!) 1!9!2%  "-8/-

"8-*+9 1!=-.7=($(*%#9 %* "%"8". , !'$. "% 1-%9(*(*%# ���; 
• %*6!-9.<%!**!-"(;*%0( /!( % "(;*!$!5%0( /!( !'( 1(0(*%( *.80*!-

%  $(=!,."($& /!) =(#"($&*! "% %* "%"8". , !'$. "% %*6!-9.<%!**+; "(;*!-
$!5%); 

• 1-!,(=(*%( *.80*!-%  $(=!,."($& /%; -.'!" , !'$. "% %*6!-9.<%!*-
*+; "(;*!$!5%) 1! 7./.7.9 $( *!) !"-. $%; 

• 80. "%( ,  !7=.*%% (=%*!5! %*6!-9.<%!**!5! 1-! "-.* ",. , !'$. "% 
$( *!5! !'-.7!,.*%#. 

�"% 68*/<%!*.$&*+( '$!/% -(.$%783" # 1!  $(=832%9 ! *!,*+9 *.-
1-.,$(*%#9. 
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1. �("!=!$!5%0( /!( % %* "-89(*".$&*!( !'( 1(0(*%( -.7*!!'-.7*+; ./-
"%,*+; 6!-9 1-!,(=(*%# 7.*#"%)  !  "8=(*".9% %  $84."($#9% %* "%"8". , (; 
,%=!, % 6!-9 !'80(*%#: 

− 9("!=!$!5%0( /!(, %*6!-9.<%!**!-"(;*%0( /!( % "(;*!$!5%0( /!( 
!'( 1(0(*%( 1-!,(=(*%# $(/<%) % $.'!-."!-*+; -.'!"   % 1!$&7!,.*%(9 9!2-
*! "() $.'!-."!-%%; 

− "(;*!$!5%0( /!( !'( 1(0(*%( 1-!,(=(*%# 7.*#"%)   1-%9(*(*%(9 9("!-
=%/ =% ".*<%!**!5! !'80(*%#; 

− %*6!-9.<%!**!-.*.$%"%0( /!( % "(;*%0( /!( !'( 1(0(*%( 1-!,(=(*%# 
8=.$(**!5! "( "%-!,.*%# !'80.(9+;; 

− -.7,%"%( %*"(-./"%,*+; 6!-9 !'80(*%#. 
2. �.80*.# % %  $(=!,."($& /.# =(#"($&*! "& , !'-.7!,."($&*!9 1-!<(  (: 
− 1!==(->/. -( 8- .9% %  -(= ",.9% /.6(=-+ *.80*!-%  $(=!,."($& /%; 

% %*6!-9.<%!**!-.*.$%"%0( /%; -.'!" ���; 
− -.7-.'!"/. % ,*(=-(*%( %**!,.<%!**+; 9("!=!, , !'-.7!,.*%%; 
− -.7-.'!"/. /!91&3"(-*+; 9!=($(), :$(/"-!**+; 80('*+; 1! !'%), 

/!91&3"(-*+; "-(*.>(-!,, !'( 1(0%,.32%; 1-!,(=(*%( 80('*!5! 1-!<(  . 
���; 

− %  $(=!,.*%# , !'$. "% 5-.6%0( /%;  % "(9, 3D-9!=($%-!,.*%# % 
�
��; 

− %  $(=!,.*%# % -.7-.'!"/% , !'$. "% "(;*!$!5%) «,%-"8.$&*!) -(.$&*!-
 "%» , %*"(-( .; !'( 1(0(*%# 80('*!5! 1-!<(  . ���. 

3. �.80*!-%  $(=!,."($& /.# -.'!". , !'$. "% !'( 1(0(*%# !-5.*%7.<%!*-
*!) =(#"($&*! "% %* "%"8".: 

− -.7-.'!"/. % ,*(=-(*%( 9("!=!,  %"8.<%!**!5! 81-.,$(*%#; 
− -.7-.'!"/. % ,*(=-(*%( "(;*!$!5%) , !'$. "%  % "(9 :$(/"-!**!5! 

,7.%9!=() ",%# % =!/89(*"!!'!-!". ���; 
−  !7=.*%( % ,*(=-(*%( , 1!, (=*(,*83 =(#"($&*! "& 1-%/$.=*+; 1-!-

5-.99, -(.$%7832%; /!*<(1<%3 «9!'%$&*!5! !6% .». 
4. �/.7.*%( /!* .$"%*5!,+; 8 $85  "-8/"8-*+9 1!=-.7=($(*%#9 %* "%"8-

". 1! 1-%9(*(*%3 , %; =(#"($&*! "% %*6!-9.<%!**+;  % "(9 % %*6!-9.<%!*-
*+; "(;*!$!5%), !'( 1(0(*%( 9(>/.6(=-.$&*!5! ,7.%9!=() ",%#. 

5. �(;*%0( /!( % "(;*!$!5%0( /!( !'( 1(0(*%( !-5.*%7.<%!**!) =(#"($&-
*! "% %* "%"8".: 

− 1-!,(=(*%(  !,(2.*%),  (9%*.-!,, /!*6(-(*<%), «/-85$+;  "!$!,»; 
− 1-!,(=(*%( 9. "(--/$.  !,   % 1!$&7!,.*%(9 9!2*! "() $.'!-."!-%%; 
− 1-!,(=(*%(  ($(/"!-*+;  !,(2.*%)   "(--%"!-%.$&*! 8=.$(**+9% 80.-

 "*%/.9%, , "!9 0% $(   % 1!$&7!,.*%(9 "(;*!$!5%) ,%=(!/!*6(-(*< ,#7%. 
6. �/.7.*%( 80('*!-9("!=%0( /!) % 1-./"%0( /!) 1!9!2% , -(.$%7.<%% 

 "8=(*0( /%; 1-!(/"!, , !'$. "% %*6!-9.<%!**+; "(;*!$!5%). 
7. �-!,(=(*%( *.80*!) % %  $(=!,."($& /!) =(#"($&*! "% 1! 7./.7.9 $( -

*!) !"-. $%: 
− %  $(=!,.*%(, -.7-.'!"/. % ,*(=-(*%( *!,+; %*6!-9.<%!**+; "(;*!$!-

5%) 81-.,$(*%# $( *+9 /!91$(/ !9; 
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− -.7-.'!"/. /!91&3"(-*+;  %98$#"!-!, % "-(*.>(-*+; /!91$(/ !, "(;-
*%/% % !'!-8=!,.*%# $( *!) 1-!9+4$(**! "%; 

− %  $(=!,.*%# % -.7-.'!"/. "(;*!$!5%) 1-%9(*(*%# '( 1%$!"*+; $(".-
"($&*+; .11.-."!, , $( *!) !"-. $%; 

− -.7-.'!"/. % ,*(=-(*%( 5(!%*6!-9.<%!**+;  % "(9 , !'$. "% 81-.,$(-
*%# $( *+9 /!91$(/ !9 �( 18'$%/% �!9%; 

− %  $(=!,.*%# , !'$. "% 1-%9(*(*%# =.**+; =% ".*<%!**!5! 7!*=%-!-
,.*%# �(9$% % -(78$&"."!, /! 9!9!*%"!-%*5. , %*"(-( .; -.7,%"%# $( *!) !"-
-. $%; 

8. �-!,(=(*%( ;!7=!5!,!-*+; *.80*!-%  $(=!,."($& /%; -.'!"  %$.9% 
1(- !*.$. /.6(=-+   1-%,$(0(*%(9 1-(1!=.,."($& /!5!  ! ".,. %  "8=(*"!, 
���   % 1!$&7!,.*%(9 9!2*! "() $.'!-."!-%% %**!,.<%!**+; "(;*!$!5%). 
�-%,$(0(*%( %*,( "%<%) =$# 6%*.* %-!,.*%# 1-!(/"!,. 

9. �-5.*%7.<%# ,7.%9!=() ",%# « "8=(*" —  1(<%.$% " — 7./.70%/»: 
− -(.$%7.<%# 1-%*<%1!, *(1-(-+,*!5! !'80(*%#;  
−  !7=.*%(  -(=+ !'9(*. 7*.*%#9%, %*6!-9.<%() % %=(#9% , 6!-9( !*-

$.)*  !!'2( ",.; 
− ,!,$(0(*%(  "8=(*"!, % 9!$!=+;  1(<%.$% "!, , ",!-0( /83 =(#"($&-

*! "&, 1-(=! ".,$(*%(  "8=(*".9 %  1(<%.$% ".9 ,!79!>*! "%  .9!-(.$%7.-
<%%; 

− 8$804(*%( ,7.%9!=() ",%# ��- 1(<%.$% "!,   1-(=1-%#"%#9%; 
− 1-%,$(0(*%( ��-1-!6(  %!*.$!, , ./.=(9%0( /83  -(=8 %  !!'2( ",! 

=$# -8/!,!= ",., :/ 1(-"*!) !<(*/% 1-!(/"!, % =$# !'80(*%#;  
− !'( 1(0(*%( 1-!,(=(*%# 7.*#"%) , «�/!$( 3*!5! 1-!5-.99% ".». 
10. �0. "%( , =(#"($&*! "% 1! 8$804(*%3 %9%=>(,!)  ! ".,$#32() �+/-

"+,/.- /!5! $( *!5! %* "%"8".: 
− 6!-9%-!,.*%( 1-%,$(/."($&*!5! !'-.7. %* "%"8". /./ ,+ !/!"(;*!$!5%-

0( /!) 1$!2.=/%, !'( 1(0%,.32() 1-%!'-("(*%( 1-( "%>*+;  1(<%.$&*! "(), 
5.-.*"%-832%; /!*/8-(*"! 1! !'*! "& ,+18 /*%/!, ��� *. -+*/( "-8=.; 

− 1!,+4(*%( 1-( "%>*! "% /.6(=-+,  1(<%.$&*! "%, 6./8$&"(".. 
 
:���)���	�. �(.$%7.<%# 9(-, 1-(=$!>(**+; ,  "."&(, 1!7,!$%" ���  !-

!",(" ",!,."& "-('!,.*%#9 6(=(-.$&*+; 5! 8=.- ",(**+; !'-.7!,."($&*+; 
 ".*=.-"!, ,+ 4(5! 1-!6(  %!*.$&*!5! !'-.7!,.*%#, ./"%,*! 80. ",!,."& , 
-(.$%7.<%% 5! 8=.- ",(**+; 1-!(/"!, , !'$. "% -.7,%"%# %*6!-9.<%!**!5! 
!'2( ",..  

�0. "%( /.6(=-+ ,  !7=.*%% %**!,.<%!**!) %*6!-9.<%!**!-
!'-.7!,."($&*!)  -(=+ %* "%"8". 1!7,!$%" =!'%"& #:  

− 1!,+4(*%# :66(/"%,*! "% % /.0( ",. 1-!<(  . !'80(*%#;  
− %*"(* %6%/.<%% 1-!<(  . *.80*+; %  $(=!,.*%); 
− 8$804(*%# 8 $!,%) =$# =!1!$*%"($&*!5! % 1-!6(  %!*.$&*!5! !'-.7!-

,.*%#  $84."($(); 
− 1!,+4(*%# !1(-."%,*! "% % :66(/"%,*! "% 81-.,$(*%# ,87!9;  
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− %*"(5-.<%% %*6!-9.<%!**+; !'-.7!,."($&*+;  % "(9 ��� , 9%-!,83 
 ("&, 0"! 7*.0%"($&*! !'$(50%" =! "81 / 9(>=8*.-!=*+9 %*6!-9.<%!**+9 -(-
 8- .9 , !'$. "% !'-.7!,.*%#, *.8/%, /8$&"8-+ % , =-85%;  6(-.;.  

�(.$%7.<%# 1-(=$!>(*%), %7$!>(**+; ,  "."&(, 1!7,!$%" %* "%"8"8,   !=-
*!)  "!-!*+, 8/-(1%"&  ,!( 1!$!>(*%( *.80*!5! % *.80*!-9("!=%0( /!5! <(*-
"-. %*6!-9."%7.<%% $( *!) !"-. $% -(5%!*.,   =-85!)  "!-!*+, 1!,+ %"& (5! 
/!*/8-(*"! 1! !'*! "& , !'-.7!,."($&*!9 1-! "-.* ",(, 8,($%0%"& /!$%0( ",! 
% /.0( ",! %*6!-9.<%!**!-!'-.7!,."($&*+; -( 8- !, , %* "%"8"(. 

 
�	��	����
	����	� ��	��� 

1. �"-."(5%# -.7,%"%# %*6!-9.<%!**!5! !'2( ",. , �!  %) /!) �(=(-.<%% [�$(/-
"-!**+) -( 8- ] : !" 7 6(,-. 2008 5. B �--212. — �(>%9 =! "81.: 
http://www.rg.ru/2008/02/16/informacia-strategia-dok.html. — �.5$.   :/-.*.. 

2. �!*<(1<%# =!$5! -!0*!5!  !<%.$&*!-:/!*!9%0( /!5! -.7,%"%# �!  %) /!) �(=(-.-
<%% *. 1(-%!= =! 2020 5!=. [�$(/"-!**+) -( 8- ] : !" 17 *!#'. 2008 5. B 1662--. — �(>%9 
=! "81.: http://www.ifap.ru/ofdocs/rus/rus006.pdf. — �.5$.   :/-.*.. 

3. �(=(-.$&*+( 5! 8=.- ",(**+( !'-.7!,."($&*+(  ".*=.-"+ ,+ 4(5! 1-!6(  %!-
*.$&*!5! !'-.7!,.*%# (���� 	��). 

4.  �' ! *!,*+; *.1-.,$(*%#; =(#"($&*! "% �-.,%"($& ",. �!  %) /!) �(=(-.<%% *. 
1(-%!= =! 2012 5!=. [�$(/"-!**+) -( 8- ] : -. 1!-#>(*%( �-.,%"($& ",. �� !" 17 *!#'. 2008 
5. B 1663--. — �(>%9 =! "81.: http://www.ifap.ru/pr/2008/n081126a.pdf. — �.5$.   :/-.*.. 

5.  � 5! 8=.- ",(**!) 1-!5-.99( �!  %) /!) �(=(-.<%% «�*6!-9.<%!**!( !'2( ",! 
(2011—2020 5!=+)» [�$(/"-!**+) -( 8- ] : -. 1!-#>(*%( �-.,%"($& ",. �� !" 20.10.2010 
B 1815--. — �(>%9 =! "81.: http://government.consultant.ru/page.aspx?8411;1527297. — �.5$. 
  :/-.*.. 

6.  �' 8",(->=(*%% �!*<(1<%% %*6!-9."%7.<%% �( 18'$%/% �!9% [�$(/"-!**+) -(-
 8- ] : -. 1!-#>(*%( �-.,%"($& ",. �( 18'$%/% �!9% !" 16.08.2010 B 361--. — �(>%9 =! -
"81.: http://rkomi.ru/content/4854/361- %D1 %80.doc. — �.5$.   :/-.*.. 
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= � 378:004 (470.13) 
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�.7,%"%( %**!,.<%) ,  6(-( 1-!6(  %!*.$&*!) 1!=5!"!,/%  "8=(*"!,, 1(-
-(1!=5!"!,/% 1-(1!=.,."($() ��� %  1(<%.$% "!, 1-(=1-%#"%) #,$#3" # 
5$.,*+9% 1-%!-%"(".9% �+/"+,/.- /!5! $( *!5! %* "%"8".. � :"!) <($&3 
30 *!#'-# 2011 5. , %* "%"8"(  =.*. , :/ 1$8.".<%3 80('*!-*.80*.# $.'!-."!-
-%# %**!,.<%!**+; "(;*!$!5%) , $( *!9 /!91$(/ ( 1-% 6%*.* !,!) 1!==(->-
/(  "-."(5%0( /!5! 1.-"*(-. �
� «�!*=% ����».  
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�1-(=($(*+  $(=832%( ! *!,*+( *.1-.,$(*%# !'-.7!,."($&*!) % *.80*!-
%  $(=!,."($& /!) =(#"($&*! "% $.'!-."!-%%: 

– !'80(*%( % 1(-(1!=5!"!,/.  1(<%.$% "!, , !'$. "% %**!,.<%!**+; "(;-
*!$!5%); 

– 1-./"%0( /!( 1-%9(*(*%( "(;*!$!5%) =% ".*<%!**!5! !'80(*%#, .""(-
 ".<%%, "( "%-!,.*%#, , ". 0. 1!,+4(*%( /,.$%6%/.<%% % 1(-(1!=5!"!,/. 1-(-
1!=.,."($& /!5!  ! ".,.; 

– 1-!,(=(*%(  !,(2.*%),  (9%*.-!,, /!*6(-(*<%) (, ".0. ,%=(! /!*6(-(*-
<%)), :/ 1(-"*+;  !,("!, % =-85%; ,%=!, /!$$(/"%,*!) -.'!"+ 

– -.7-.'!"/. % ,*(=-(*%( "(;*!$!5%)  %"8.<%!**!5! 81-.,$(*%# % :/ -
1(-"*+;  % "(9; 

– 9!=($%-!,.*%( 1-!%7,!= ",(**+;, 81-.,$(*0( /%;, !'80.32%; 1-!<(  !,; 
–  !7=.*%( 1-!5-.99*!-.11.-."*+; "-(*.>(-!, 1! -.7$%0*+9 !"-. $#9 

(;%9%#, "(;*!$!5%% 81-.,$(*%#, 9.4%*+ % 9(;.*%79+); 
– 1-!,(=(*%( *.80*!-%  $(=!,."($& /!) -.'!"+; 
– ��� "(;*!$!5%%: -.7-.'!"/. % ,*(=-(*%(; 
– /! 9%0( /%( "(;*!$!5%%: 1-%9(*(*%( =.**+; =% ".*<%!**!5! 7!*=%-!-

,.*%# �(9$% , $( *!9 ;!7#) ",(; 
– !"-.'!"/. "(;*!$!5%) 1-%9(*(*%# '( 1%$!"*+; $("."($&*+; .11.-."!, 

, 81-.,$(*%% $( *+9 /!91$(/ !9. 
�(.$%7.<%# "./!5! 4%-!/!5! /-85. 7.=.0 % ,!79!>*! "() *!,!) $.'!-."!-

-%%, /!"!-.#  1! !' ",8(" %**!,.<%!**!98 -.7,%"%3 %* "%"8"., !'( 1(0(*. (( 
"(;*%0( /!) ! *.2(**! "&3. �!2*.# ,+0% $%"($&*.#  % "(9., =!1!$*(**.# 
"(-9%*.$.9% .8=%!, ,%=(! ,#7% % 98$&"%9(=%)*+9%  % "(9.9% 1-(=! ".,$#(" 
4%-!/%( ,!79!>*! "% =$# =(9!* "-.<%% 80('*+; 9."(-%.$!,. �.'!-."!-%# 
!'!-8=!,.*. .,"!9."%7%-!,.**+9% -.'!0%9% 9( ".9% =$# 1!$*!<(**!) -.'!-
"+ 26 0($!,(/. �*%, ,  ,!3 !0(-(=&, 9!58" -.'!"."& /./ %*=%,%=8.$&*!, "./ % , 
-(>%9( /!$$(/"%,*!5! 1-! 9!"-. , 7.,% %9! "% !" 7.=.0 80('*!5! 1-!<(  .. 
�-(1!=.,."($% 1! "(1(**! 8)=8" !" "-.=%<%!**!) /$.  *!) =! /%, % %; %* "-
-89(*".9%  ".*8" %*"(-./"%,*+( =! /% % 1$.*4("*+( /!91&3"(-+. �$# 1!$-
*!<(**!5! %*6!-9.<%!**!5! !'( 1(0(*%# 80('*!5! 1-!<(  . -.'!0%( 9( ". 
%9(3" ,+;!= , %*6!-9.<%!**83  ("& %* "%"8".. �*. !'( 1(0%,.(" ,!79!>-
*! "&  !,9( "*!) -.'!"+   =! "81!9 / -( 8- .9 ��� % ,+;!=!9 , �*"(-*(". 

�!7=.**.# $.'!-."!-%# 1-(= ".,$#("  !'!) 98$&"%9(=%)*83 .8=%"!-%3, 
"(;*%0( /!( ! *.2(*%( /!"!-!) 1!7,!$%$!  6!-9%-!,."& ! !'83 80('*83 .8-
=%!,%78.$&*83  -(=8, !'( 1(0%, ,!79!>*! "% % 1!$&7!,."& ,! ,-(9# 7.*#"%) 
,%=(!7.1% %, �	-"-.* $#<%%, %*6!-9.<%3 %7 '.7 =.**+; % 5(!%*6!-9.<%!*-
*+;  % "(9, 1-!,!=%"&  (.* + ,%=(!/!*6(-(*< ,#7%, 1!==(->%,."&  %*;-!*-
*+) 1(-(,!= % 1-!"!/!$%-!,.*%( ;!=. 1-!,(=(*%# 7.*#"%). 

�.'!-."!-%# 8>( *.0.$. 7.*%9."& # -.7-.'!"/!) % ,*(=-(*%(9 "(;*!$!5%) 
 %"8.<%!**!5! 81-.,$(*%# % :/ 1(-"*+;  % "(9, 9!=($%-!,.*%(9 1-!%7,!= "-
,(**+;, 81-.,$(*0( /%; % !'80.32%; 1-!<(  !,. 	 (( 68*/<%!*.$( "./>(  !7-
=.*%( 1-!5-.99*!-.11.-."*+; "-(*.>(-!, 1! -.7$%0*+9 !"-. $#9 (;%9%#, 
"(;*!$!5%# 81-.,$(*%#, 9.4%*+ % 9(;.*%79+), 1-!,(=(*%( *.80*!-
%  $(=!,."($& /!) -.'!"+, -.7-.'!"/. % ,*(=-(*%( %*6!-9.<%!**+;  % "(9 *. 
'.7( ���-"(;*!$!5%) % "(;*!$!5%) ,%-"8.$&*!) -(.$&*! "%. 
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	.>*+9 *.1-.,$(*%(9 -.7,%"%# ,!79!>*! "() $.'!-."!-%% 1! %*6!-9.<%-
!**!98 !' $8>%,.*%3 -8/!,!= ",. ��� #,$#(" #  !7=.*%( :$(/"-!**!5! !6% . 
-8/!,!=%"($#, /!"!-+) =!$>(* '+"&  !1-#>(*   /!-1!-."%,*!)  % "(9!) %* "%-
"8". % 1-(=$.5."&  "-8/"8-*+9 1!=-.7=($(*%#9 ��� /!91$(/  %*6!-9.<%!**!-
.*.$%"%0( /%; 8 $85, ,/$30.# ,%=(!/!*6(-(*< ,#7&. �1(<%.$&*! -.7-.'."+,.(-
9+) =$# :$(/"-!**!5! !6% . ��� %*"(-6()  98$&"%1!-".$&*!5! /!91$(/ %-!,.-
*%# 0(-(7 (=%*83 "!0/8 ,;!=. =!$>(* !'( 1(0%"& 8=!'*+), %*"8%"%,*! 1!*#"*+) 
=! "81 /! , (9 %*6!-9.<%!**!-.*.$%"%0( /%9 %  1-.,!0*+9 -( 8- .9 %* "%"8". 
  80("!9 -(4(*%# 1-!'$(9+ %*6!-9.<%!**!) '(7!1. *! "%. 

 

 
 
�$# 1!$*!<(**!) % :66(/"%,*!) 1!==(->/% *.80*!-%  $(=!,."($& /!) % 

!'-.7!,."($&*!) =(#"($&*! "%  "-8/"8-*+; 1!=-.7=($(*%) ��� $.'!-."!-%# 
,+1!$*#("  $(=832%( 68*/<%%: 

– 9("!=!$!5%0( /!( % %* "-89(*".$&*!( !'( 1(0(*%( -.7*!!'-.7*+; ./-
"%,*+; 6!-9 1-!,(=(*%# 7.*#"%)  !  "8=(*".9% %  $84."($#9% %* "%"8". , (; 
,%=!, % 6!-9 !'80(*%#; 

– 1!==(->/. -( 8- .9% %  -(= ",.9% $.'!-."!-%% *.80*!-
%  $(=!,."($& /%; % %*6!-9.<%!**!-.*.$%"%0( /%; -.'!", 1-!,!=%9+; , ���; 

– !'80(*%(  $84."($() % 1-(1!=.,."($& /!5!  ! ".,. *.,+/.9 % 1!$&7!-
,.*%#  !,-(9(**+; %*6!-9.<%!**+;, .*.$%"%0( /%; % "(;*!$!5%0( /%; 
 -(= ",; 

– 1-!,(=(*%( =($!,+; %5- 1! 7.#,/.9 !-5.*!, 5! 8=.- ",(**!) ,$. "% % 
9( "*!5!  .9!81-.,$(*%#, /!99(-0( /%;  "-8/"8- 1! 1-!'$(9.9, "-('832%9 
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1-%9(*(*%# %*"($$(/"8.$&*+; %*6!-9.<%!**+; "(;*!$!5%), , 1(-,83 !0(-(=& 
1! 9*!5!- % 9(>=% <%1$%*.-*+9 1-!'$(9.9; 

–  "(*=!,.# !"-.'!"/. %*"($$(/"8.$&*+; %*6!-9.<%!**+; "(;*!$!5%) %  !7-
=.*%( 1-!"!"%1!, -.'!0%; "(;*!$!5%) ,  6(-( 81-.,$(*%# $( *+9 /!91$(/ !9. 

	!79!>*! "% $.'!-."!-%% 1!7,!$#3" *. '.7( %* "%"8". 1-!,!=%"& %*"(-
-./"%,*+(  !,(2.*%#,  (9%*.-+ % /!*6(-(*<%%, . "./>( 7. (=.*%# -.7$%0*+; 
:/ 1(-"*+;  !,("!,. 

 

 
 

�=%* %7  .9+; -(78$&"."%,*+; -(>%9!, /!$$(/"%,*!) -.'!"+ $.'!-."!-
-%% — :"! !-5.*%7.<%# ,%=(!/!*6(-(*< ,#7%, ,! ,-(9# /!"!-!) 1-!% ;!=%" 
!'9(* -(78$&".".9% .*.$%7. !' 8>=.(9!) 1-!'$(9+ , -(.$&*!9 ,-(9(*%. �-%-
9(*#(9+( "(;*!$!5%% /!$$(/"%,*!) -.'!"+ !'( 1(0%,.3" «:66(/" "($(1-%-
 8" ",%#» % =($.3" 1-!<(   !' 8>=(*%# %*"(-./"%,*+9, % 1!$&78# ,%-"8.$&-
*+( -(>%9+ !"!'-.>(*%# %*6!-9.<%%, 0"! 1!7,!$#("  82( ",(**! -. 4%-%"& 
 ! "., 80. "*%/!,  !,(2.*%#, !'( 1(0%, %9 -.,*+( ,!79!>*! "% , 1-(= ".,-
$(*%% %*6!-9.<%% % ,+-.'!"/( 81-.,$#32%; -(4(*%) [1, 2]. 

�!$80%$%  ,!( -.7,%"%( % *!,+(  % "(9+ .*.$%7. % /!91$(/ *!5! 1-(=-
 ".,$(*%# %*6!-9.<%!**+; :$(9(*"!,, *(/!"!-83 7./!*0(**! "& 1!$80%$. 
 % "(9. !"!'-.>(*%# %*6!-9.<%%. 

�. =.**!9 :".1( , $.'!-."!-%% *.0.$! &  !7=.*%( "%1!,+;  % "(9 1!=5!-
"!,/% % 1!==(->/% 1-%*#"%# -(4(*%), -.7-.'!"/.  -(= ", /!$$(/"%,*!5! !"!-
'-.>(*%# %*6!-9.<%%, %*"(5-.<%# -.7$%0*+; "%1!, '.7 =.**+;, %*6!-9.<%-
!**!- 1-.,!0*+; % "($(/!998*%/.<%!**+;  % "(9, "(;*!$!5%) .,"!9."%7.<%% 
=!/89(*"!!'!-!". % 98$&"%9(=%)*+;  -(= ", ,%78.$%7.<%%, 0"! #,$#(" # 1(--
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,+9 :".1!9  !7=.*%# 1!$*!<(**!5!  %"8.<%!**!5! <(*"-. , -.9/.; !"-.'!"/% 
"(;*!$!5%)  %"8.<%!**!5! 81-.,$(*%# $( *!) !"-. $&3.  

�%"8.<%!**+( <(*"-+  ()0.   ".*!,#" # *( "!$&/!  % "(9.9%, /!"!-+( 
!'( 1(0%,.3" /!$$(/"%,*!( !' 8>=(*%( 1-!'$(9 5-811.9% :/ 1(-"!,, *! % 
 ".*!,#" # 1!$*!68*/<%!*.$&*+9%  % "(9.9% 81-.,$(*%#, !;,."+,.32%9% 
, ( :".1+ 1-%*#"%# -(4(*%) !" 1! ".*!,/%, ,+#,$(*%# 1-!'$(9+ =! /!*"-!$# 
% 1!$*(*%#. �%"8.<%!**+( <(*"-+ 1!7,!$#3" -(4."& /./ "(/82%( % !1(-."%,-
*+( 7.=.0%, "./ %  "-."(5%0( /%( [3]. 

�%"8.<%!**+( <(*"-+ 1! $(=*(5! 1!/!$(*%# !1%-.3" # *. -.7,%"83  % -
"(98 "($(/!998*%/.<%), /!"!-.# 1!7,!$#(" 1!$80."& '!$(( 1!$*+( !'?(9+ %*-
6!-9.<%% ! -(4.(9!) 1-!'$(9( , '!$((  >."+(  -!/% [4]. �.'!". $.'!-."!-%% , 
-(>%9(  %"8.<%!**!5! <(*"-. !'( 1(0%,.(" *.5$#=*! "& 1-(= ".,$#(9!) %*-
6!-9.<%% % /!91$(/ *!( -.  9!"-(*%( 1-!'$(9+    !/-.2(*%(9 7."-." 7.  0(" 
1-%9(*(*%# ,%=(!/!*6(-(*< ,#7% , /!91$(/ (   ,(-'.$&*!) %*6!-9.<%(). 

�*"(* %,*! -(4.(" # 1-!'$(9. %*6!-9.<%!**!) %*"(5-.<%%. �. 1(-,+) 
8-!,(*& 1!  ,!() 7*.0%9! "% ,+;!=#" "(;*!$!5%% 6!-9%-!,.*%# %*6!-9.<%-
!**+; 1!-".$!,, *! *.%'!$(( :66(/"%,*+9 *.1-.,$(*%(9 9!>*!  0%"."& ,*(-
=-(*%( ,%=(!/!*6(-(*< ,#7% , 1-./"%/8 -.'!"+ $.'!-."!-%%. 	*(=-(*%( ,%-
=(!/!*6(-(*< ,#7% !'( 1(0%,.(" *( "!$&/! !1(-."%,*!( % ,%78.$&*!( ,7.%9!-
=() ",%( , 1-!<(  ( -(4(*%# 7.=.0, *! % 1!="#5%,.(" / :"!98  "(->*(,!98 
:$(9(*"8 !'80(*%# , ( =-85%( *(!';!=%9+( /!91!*(*"+, . %9(**!: ,!1-! +, 
"-('832%( %  $(=!,.*%#,  % "(9+ !1(-."%,*!5! 9!=($%-!,.*%#, %*"(5-%-!-
,.**!( 1-(= ".,$(*%( 80('*!5! 9."(-%.$. *. /.-"!5-.6%0( /!9 6!*( % =-85%( 
"(;*!$!5%0( /%( % %*6!-9.<%!**!-.*.$%"%0( /%( :$(9(*"+ [5]. 

 

 
 

�(!';!=%9! 80%"+,."& ! !'(**! "% $.'!-."!-%% /./ !'?(/"., 5=( "( *! 
1(-(1$("(*+ *!,+( %*6!-9.<%!**+( "(;*!$!5%%, 9("!=+ %  -(= ",. %  $(=!-

����������������������		

����

��������������		������������������������  
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,."($& /%; % !'-.7!,."($&*+; 7.=.0 % /!$$(5%.$&*+) ;.-./"(- %; -(4(*%#, /!-
"!-+( !1-(=($#3"  $(=83283  1(<%6%/8 $.'!-."!-%%: 

– %*"($$(/"8.$&*+( "(;*!$!5%% =!$>*+ .=.1"%-!,."& # / $3'!) 1-(=-
9("*!) !'$. "%; 

– *(!';!=%9! "& !'( 1(0(*%# , (5! /!*"8-. 1!=5!"!,/% % 1-%*#"%# -(-
4(*%), *.0%*.# !" ,+#,$(*%# 1-!'$(9+,  '!-. % ;!=*!) %*6!-9.<%% % 7./.*-
0%,.# 6!-9%-!,.*%(9 1-!(/"!, -(4(*%), (5! 1-%*#"%(9 %  !1-!,!>=(*%(9 ,+-
1!$*(*%#; ! 82( ",$(*%( 9!*%"!-%*5. -.*(( 1-%*#"+; -(4(*%); 

– *(!';!=%9! "& ./"%,%7.<%% /!$$(5%.$&*!5! 1!"(*<%.$.  1(<%.$% "!, 
-.7$%0*!5! 1-!6%$# , 1-!<(  ( 1!=5!"!,/( /!91$(/ *+; -(4(*%); 

– %**!,.<%!**+) ;.-./"(- 1-!(/"*+; -(4(*%), /!"!-+( =!$>*+ =.,."& 
,!79!>*! "&, ,*(=-## *!,+( 9!=($% -.7$%0*+; 1-!<(  !, % !'?(/"!,, 8 %$%-
,.# 9(;.*%79 ,(-%6%/.<%% 9!=($%-8(9+;  %"8.<%), 1! "!#**!  !,(-4(* ",!-
,."& 1-!<(=8-8 1!=5!"!,/% % 1-%*#"%# -(4(*%), -. 4%-#"& "%1.> !'?(/"!, 
81-.,$(*%#, 8,($%0%,."& 0% $! 1!"(*<%.$&*+; 1!$&7!,."($() $.'!-."!-%%. 

�(.$%7.<%# /.6(=-!) %*6!-9.<%!**+; "(;*!$!5%) 1(- 1(/"%,*!5! 1-!(/". 
$.'!-."!-%% %**!,.<%!**+; "(;*!$!5%) , $( *!9 /!91$(/ ( 1!7,!$#(" !'( 1(-
0%"&  % "(9*+) 1!=;!= , !'-.7!,."($&*!) % *.80*!) =(#"($&*! "% ��� %  ".-
*!,%" # /.".$%7."!-!9 -.7,%"%# , (; *.1-.,$(*%) =(#"($&*! "% %* "%"8"..  

 
�	��	����
	����	� ��	��� 

1. �!91$(/  "(;*%0( /%;  -(= ",  %"8.<%!**!5! <(*"-. [�(/ "] // �%"8.<%!**+) 
<(*"- 58'(-*."!-. �(*7(* /!) !'$. "% : -.'!0%) 1-!(/". — �., 2009. — 39 c. 

2. �
��", &. &. �1+" 1-./"%0( /!) -(.$%7.<%% �%"8.<%!**!5! <(*"-. �-.,%"($& ",. 
�( 18'$%/% �!9% [�(/ "] / �. �. �.,-(4, 
. 	. �-%6!*!, // �*6!-9.<%!**!-.*.$%"%0( /%( 
 -(= ",. 1!==(->/% 1-%*#"%# -(4(*%) %  %"8.<%!**+( <(*"-+ : 9."(-. *.80.-1-./". /!*6. 
�
�� (�! /,., 14—15 .1-. 2009 5.). — �. : �
��, 2010. — �. 226—234. 

3. &����,  . &. �%"8.<%!**+( <(*"-+. �1+",  ! "!#*%(, "(*=(*<%% -.7,%"%# [�(/ "] / 
�. �. �$&%*, �. �. �(9%=!,, �. 	. �!,%/!,.. — �. : �(=%.�-(  , 2011. — 336  . 

4. ����"�����, �. �. �%"8.<%!**+) <(*"- �
��: !1+" % 1!$&7!,.*%# [�(/ "] / 

. 	. �-(0%4*%/!, // �%"8.<%!**+( <(*"-+ % 1(- 1(/"%,*+( %*6!-9.<%!**!-
.*.$%"%0( /%(  -(= ",. 1!==(->/% 1-%*#"%# -(4(*%) : 9."(-. *.80.-1-./". /!*6. �
�� / 
1!= !'2. -(=. 
. �. �.*08$.. — �. : �
��, 2008. — �. 182. 

5.  ������
, %. �. 	%78.$%7.<%# %*6!-9.<%!**+; 1!"!/!, — «"!0/. !1!-+»  %"8.<%-
!**!5! <(*"-. [�(/ "] / �. 	. �!,%/!,. // �%"8.<%!**+( <(*"-+ % 1(- 1(/"%,*+( %*6!-9.-
<%!**!-.*.$%"%0( /%( "(;*!$!5%% 1!==(->/% 1-%*#"%# -(4(*%) : 9."(-. *.80.-1-./". /!*6. 
�
��. — �. : �
��, 2009. — C. 31. 
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�. -. $����	�, 
1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
 �. (. ��	����, 
1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8") 
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1� MICROSOFT PRESENTATION FOUNDATION 32 
 

	 1-!<(  ( -.7-.'!"/% %*6!-9.<%!**!)  % "(9+ !=*!) %7 ! *!,*+; 7.=.0 
#,$#(" #  !7=.*%( :-5!*!9%0*!5! 1!$&7!,."($& /!5! %*"(-6() ., /!"!-+) 
!'( 1(0%,.$ '+ 1-! "!"8 % 8=!' ",! -.'!"+ 1!$&7!,."($#   1-!5-.99*+9 1-!-
=8/"!9, !'$.=.$ ;!-!4() 1!*#"%)*! "&3, '+$ '+ /-. %, % %*"(-( (*. 

�!*<(1<%%  !7=.*%# 1!$&7!,."($& /!5! %*"(-6() .  ".$% ./"%,*! !' 8>-
=."& # ,  (-(=%*( 70-; 5!=!,, 0"! '+$! !'8 $!,$(*! *(!';!=%9! "&3 -.7,%"%# 
% ,*(=-(*%# ,%78.$&*+; %*"(-6() !,. �-(=1! +$/.9% / 1!#,$(*%3 5-.6%0(-
 /!5! %*"(-6() . #,%$% &: 

� 89(*&4(*%( ,-(9(*% -(./<%% /!91&3"(-. *. /!9.*=8;  
� 8,($%0(*%( !'?(9. !1(-."%,*!) 1.9#"%; 
� -.7,%"%( "(;*%0( /!) '.7+ /!91&3"(-!,. 
	 *. "!#2(( ,-(9#  82( ",8(" <($!(  (9() ",! 1!$%*.8/, %780.32(( 1-!-

<(  + ,7.%9!=() ",%# 0($!,(/.   /!91&3"(-*+9%  % "(9.9% (0($!,(/!-
/!91&3"(-*!( ,7.%9!=() ",%(, %*>(*(-*.# 1 %;!$!5%# % =-.) [1—4]. 
11.-."-
*+9 ! *!,.*%(9 /!*<(1<%% #,%$! & 1!#,$(*%( .$6.,%"*!-<%6-!,+; =% 1$((, 
*. /!91&3"(-.;, 1-%0(9 *. :"%; =% 1$(#; 8>( %9($% & "./%( :66(/"+, /./ 
«9(-<.*%(»  %9,!$!,, %*,(- %# <,("., 1!=0(-/%,.*%(  %9,!$!,. �!$&7!,."($&-
 /%) %*"(-6()  7. =! "."!0*! *('!$&4!( ,-(9# 1-!4($ *( /!$&/! :".1!, -.7,%-
"%# — !" /!9.*=*!)  "-!/% =! 81-.,$(*%# 5!$! !9 % ./"%,*! -.7-.'."+,.(9!5! 
, 1! $(=*(( ,-(9# %  0%".32(5! # ,( &9. 1(- 1(/"%,*+9 81-.,$(*%# >( ".9%. 

�!,!/81*! "&  -(= ",, 1-% 1!9!2% /!"!-+; 1!$&7!,."($& 9!>(" ,7.%9!-
=() ",!,."&   -.7$%0*+9% 1-!5-.99.9% % 1-!5-.99%-8(9+9% 8 "-!) ",.9%, 
1-(= ".,$(*. *%>( [5]: 

� %*"(-6()  /!9.*=*!)  "-!/% — *.'!- %* "-8/<%), .=-( !,.**+; /!9-
1&3"(-8, 18"(9 ,,!=.   /$.,%."8-+  !!",(" ",832%; /!9.*=; 

� 5-.6%0( /%) %*"(-6()  1!$&7!,."($# — %*"(-6()   % "(9+ , ,%=( *.-
'!-. 5-.6%0( /%; :$(9(*"!,; 

                                           
32© �.$=-%/ 
. 	., 
7%9!,. �. �., 2012 
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� =%.$!5!,+) %*"(-6()  — !'2(*%( 9(>=8 1!$&7!,."($(9 % 1-!5-.99-
*+9 1-!=8/"!9 , -(>%9( «,!1-!  — !",("»; 

� ( "( ",(**!-#7+/!,!) %*"(-6()  — !'2(*%( 9(>=8 1!$&7!,."($(9 % 
1-!5-.99!) *. #7+/(, 1!*#"*!9 =$# 1!$&7!,."($#; 

� "./"%$&*+) %*"(-6()  — %*"(-6()  *. ! *!,( , 1!9!5."($&*+; 81-.,-
$#32%; 8 "-!) ",, *.1-%9(-, -8$#, =>!) "%/. % ". =.; 

� *()-!/!91&3"(-*+) %*"(-6()  — %*"(-6() , ! *!,.**+) *. !'9(*( 
%*6!-9.<%() 9(>=8 *()-!*.9% % :$(/"-!**+9 8 "-!) ",!9 1-% 1!9!2%  1(-
<%.$&*+; %91$.*"%-!,.**+; :$(/"-!=!, % =-. 

�=*./! *.  (5!=*#4*%) =(*& *.%'!$(( -. 1-! "-.*(* % 1!18$#-(* 5-.6%-
0( /%) %*"(-6() . �.7!) =$#  !7=.*%# 1!=!'*!5! %*"(-6() . #,$#(" # 1$."-
6!-9., *. ! *!,( /!"!-!) % 1!$&783" # /!*/-("*+( "(;*!$!5%%. 

�.1-%9(-, -.7-.'!"/. /!91.*%() Microsoft 1$."6!-9+ .NET 1-%*( $. *(-
9.$! "(;*!$!5%),  -(=% /!"!-+; 9!>*! ,+=($%"& Windows Forms — '%'$%!"(-
/. /$.  !, =$# 1! "-!(*%# Windows-1-%$!>(*%). �=*./! =.>(   80("!9 "!5!, 
0"! -.*((   1!9!2&3 :"!) '%'$%!"(/% '+$! 8 1(4*! -.7-.'!".*! % ,*(=-(*! 
9*!>( ",! 1!$*!<(**+; 1-%$!>(*%),  $(=8(" 1-%7*."&, 0"! (( 1-!5-.99*.# 
9!=($& =!,!$&*! .  %9("-%0*.. 	-(9# 4$!, % /!91!*(*"+ '%'$%!"(/% 
Windows Forms 1(-( ".$% !'( 1(0%,."& 1-#983 1!==(->/8 1!#,%,4%; # "(;-
*!$!5%) 1! "-!(*%# 1-%$!>(*%), %, /-!9( "!5!, !*% 9.$! 1!==.,.$% & *.-
 "-!)/( % , (,!79!>*+9 %79(*(*%#9 %7-7. "( *!) ,7.%9! ,#7%   *(/!"!-+9% 
0. "#9% ,*8"-(**(5! 8 "-!) ",. Windows. 

�(=! "."/% '%'$%!"(/% Windows Forms 1! $8>%$% 1-(=1! +$/.9% =$# 
 !7=.*%# , 2006 5. .$&"(-*."%,*!5! -(4(*%# *. '.7( 1$."6!-9+ .Net Framework 
1!= *.7,.*%(9 Windows Presentation Foundation (WPF). 	 =.$&*()4(9 :". "(;-
*!$!5%# 1!$80%$. /!=!,!( *.7,.*%( Avalon. �.**.# "(;*!$!5%# ,/$30.(" ,  ('# 
"( >( :$(9(*"+ 81-.,$(*%#, *! 1-% :"!9  .9! "!#"($&*! 1-!-% !,+,.(" !'?(/-
"+. 	 ! *!,( :"!) "(;*!$!5%% $(>%" 9!2*.# %*6-. "-8/"8-., ! *!,.**.# *. 
DirectX — API-%*"(-6() ( 5-.6%/%   .11.-."*+9 8 /!-(*%(9, /!"!-+) 0. "! 
% 1!$&78(" # ,  !,-(9(**+; /!91&3"(-*+; %5-.;. 

�(;*!$!5%# WPF %9((" 9*!5!8-!,*(,83  "-8/"8-8 [6]. 
	(-;*%9 8-!,*(9 1$."6!-9+ WPF #,$#(" # 81-.,$#32%) API-%*"(-6() , 

*. /!"!-!9 ! 82( ",$#(" # -.'!".   ! *!,*+9% :$(9(*".9% 81-.,$(*%# % '.-
7!,+9% "%1.9%. �-% :"!9 , ( :$(9(*"+ 81-.,$(*%# 1!=-.7=($#3" # *. /."(5!-
-%%. �./>( *. :"!9 8-!,*( -(.$%783" # -.7$%0*+( 1-!5-.99*+( .' "-./<%%, 
"./%( /./, *.1-%9(-,  "%$%. 	  ! "., =.**!5! 8-!,*# ,;!=#" =%*.9%0( /%( '%'-
$%!"(/% PresentationFramework.dll, PresentationCore.dll, WindowsBase.dll. 

�$(=832%) 8-!,(*& #,$#(" # 68*=.9(*".$&*+9, 1! /!$&/8  !=(->%" , 
 ('( #=-!  % "(9+ WPF — '%'$%!"(/8 milcore.dll. � *!,*!) 7.=.0() =.**!) 
'%'$%!"(/% #,$#(" # "-.* $#<%# :$(9(*"!, 81-.,$(*%# *. 81-.,$#32(9 8-!,-
*( , -.7$%0*+( ,%78.$&*+( !'?(/"+ *%7/!8-!,*(,!5! API-%*"(-6() ., 0(-(7 
/!"!-+) ,%78.$%7%-8(" # , # 5-.6%/. , WPF. 

�' !"$%0%"($&*+; ! !'(**! "#; 5-.6%0( /%;  -(= ",, /!"!-+( 1-(=! ".,-
$#(" 1$."6!-9. Avalon,  "!%"  /.7."& !"=($&*!. 	!-1(-,+;, -(4.(" # 1-!'$(9. 
7.,% %9! "% /.0( ",. %7!'-.>(*%# !" -.7-(4(*%# 8 "-!) ",., *. /!"!-!9 !*! 
,! 1-!%7,!=%" #. 	 /.0( ",( (=%*%<+ %79(-(*%# ,  % "(9( WPF ,,(=(*. "./ 
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*.7+,.(9.# .11.-."*!-*(7.,% %9.# "!0/., -.,*.# 1/96 :/-.**!5! 1%/ ($#. �!-
 "-!(*%( 5-.6%0( /%; :$(9(*"!, 1-!%7,!=%" #   1!9!2&3 .11.-."*!-
*(7.,% %9+; 1%/ ($(), /!"!-+( ,1! $(= ",%% 1! !1-(=($(**!98 .$5!-%"98 
9. 4".'%-83" # ,  !!",(" ",%%   6./"%0( /%9 -.7-(4(*%(9 :/-.*.. 	!-
,"!-+;, ! !'(**! "&3 WPF #,$#(" #  !/-.2(*%( % 1!$&7!,.*%# -( 8- !, <(*-
"-.$&*!5! 1-!<(  !-. 7.  0(" !'-.2(*%# / ,!79!>*! "#9 5-.6%0( /!5! !'!-8-
=!,.*%#. �(9 '!$&4( 68*/<%!*.$&*+; 1-(%982( ", 8 8 "-!) ",., *. /!"!-!9 
,! 1-!%7,!=%" # 5-.6%/., "(9 ,+4( '+ "-!=() ",%(  % "(9+ , <($!9. 

�-85%9 *(9.$!,.>*+9 1-(%982( ",!9 9!>*! *.7,."& % 1!$&7!,.*%( , 
5-.6%0( /!)  % "(9( 0% ($   1$.,.32() 7.1#"!) =,!)*!) "!0*! "%. �"! 1!7,!-
$#("  82( ",(**! 1!,+4."& /.0( ",! !"!'-.>(*%# 5-.6%/% % '!$(( 5%'/! 
81-.,$#"& ,%78.$&*+9%  ,!) ",.9% !'?(/"!,. 

�./!*(<, 1$."6!-9. Avalon  !=(->%" , "-!(**+(  -(= ",. .,"!9."%0(-
 /!5! 81-.,$(*%# .*%9.<%(), 0"! 7*.0%"($&*!  !/-.2.(" 1-!<(   *(1! -(= "-
,(**!5! 1-!5-.99%-!,.*%# % 1!7,!$#(" '!$&4(( ,*%9.*%( 8=($%"& ,!1-! .9 
:-5!*!9%/% % =%7.)*.. 

�$# 1! "-!(*%# 9*!5%; %7!'-.>(*%) 0. "! '+,.(" =! "."!0*! % 1!$&7!-
,.*%# ,!79!>*! "() =,89(-*!) 5-.6%/%. 	 WPF (( ! *!,8  ! ".,$#3" 5-.6%-
0( /%( 1-%9%"%,+ — $%*%%, :$$%1 +, 1-#9!85!$&*%/%, 9*!5!85!$&*%/% % =-. 
�-!5-.99*! :"! -(.$%7!,.*!   1!9!2&3  (9() ",. /$.  !,, *. ,(-4%*( %(-.--
;%% /!"!-+;  "!%" '.7!,+) /$.   Shape. �$.   Shape #,$#(" # .' "-./"*+9, 
". (. *( 1-(=1!$.5.("  !7=.*%#  ,!%; !'?(/"!,, *!  $8>%" ! *!,!) =$# -(.$%7.-
<%% /$.  !,,  "!#2%; *%>( 1! %(-.-;%% (%$% /$.  !,-1!"!9/!,). 

�8"(9 -.7$%0*+; 9.*%18$#<%)   '.7!,+9% 6%58-.9% ,!79!>*!  !7=.*%( 
1!$&7!,."($& /%; :$(9(*"!,, 1-%0(9 1!$80(**.# 6%58-. 9!>(" % 1!$&7!,."& # 
/./ , /.0( ",(  .9! "!#"($&*!5! 5-.6%0( /!5! !'?(/"., "./ % , /.0( ",( /% "% 
=$# -% !,.*%# %$% -(=./"%-!,.*%# =-85%; 6%58-. 

	.>*!) ! !'(**! "&3 Avalon #,$#(" # % 1!$&7!,.*%( 6%58- /./ :$(9(*-
"!, 81-.,$(*%#. �!>*! *.=($%"& *.-% !,.**!( %7!'-.>(*%( ,!79!>*! "&3 
-(.5%-!,."&, / 1-%9(-8, *. =,%>(*%( 9+4% %, "(9  .9+9, %79(*%"& 1-%,+0*!( 
1-(= ".,$(*%( ! "./%; !'?(/".;, /./ /*!1/%, 1(-(/$30."($%, 6$.>/% % ". 1. 
 
0(9 '!$&4( *( ".*=.-"*+; % 5-.9!"*! ,/$30(**+; 5-.6%0( /%; -(4(*%)  !-
=(->%" 1!$&7!,."($& /%) %*"(-6() , "(9 1-%,$(/."($&*(( !* ,+5$#=%" =$# /!-
*(0*!5! 1!$&7!,."($#. 

� $% "-('8(" #  !7=."& '!$(( #-/%(, ./"%,*+( :/-.**+( 6!-9+, 9!>*! 
,! 1!$&7!,."& # ,!79!>*! "#9% "-(;9(-*!) ,%78.$%7.<%%, "./>( 1-(=! ".,-
$#(9+9% Avalon. 

�.>=+)  !7=.**+) 5-.6%0( /%) :$(9(*" 9!>*! 1!=,(-5."& "./%9 9.*%-
18$#<%#9, /./ 9. 4".'%-!,.*%(, ,-.2(*%( %  =,%5. �"! -(.$%78(" # 7.  0(" 
1!$&7!,."($& /!5! 1./(".  -(=+ ,+1!$*(*%# DirectX, ! *!,.**!5! *. ,(/"!--
*!) 5-.6%/(. 

	 7./$30(*%( ;!"($! & '+ ./<(*"%-!,."& ,*%9.*%( *. 1-(%982( ",.; 
WPF, /!"!-+(, *. *.4 ,75$#=, 9!58" #,$#"& # !1-(=($#32%9% 1-% ,+'!-( %*-
 "-89(*".-%# =$#  !7=.*%# 1-!5-.99*+; 1-!=8/"!,: 

1. �!5."+) *.'!- , "-!(**+; 5-.6%0( /%; :$(9(*"!, % 9(;.*%79!, 9.*%-
18$%-!,.*%# %9%. �(9 '!$&4( 5!"!,+; «/%-1%0%/!,» =$# 1! "-!(*%# %*"(--
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6() . %9((" ,  ,!(9 .- (*.$( -.7-.'!"0%/, "(9 '!$&4( 8 *(5! 1!#,$#(" # ,-(-
9(*% % ,!79!>*! "() =$# -(.$%7.<%%  ,!%; %=(). 

2. �.$%0%(  ".*=.-"%7!,.**+;  "%$() % 4.'$!*!,,  1! !'*+;  "."& ! *!-
,!) =$# :-5!*!9%0*+;, 1-!6(  %!*.$&*! -.7-.'!".**+; :/-.**+; 6!-9. 

3. 	('-1!=!'*.# 9!=($& /!91!*!,/%, 1!7,!$#32.#  !7=.,."& =%*.9%0*+( 
 "-.*%<+   0. "! 9(*#32%9 #  !=(->%9+9. �./.# 9!=($& /!91!*!,/% ,9( "! 
 "-!5!) 1!/!!-=%*."*!) 6%/ .<%% :$(9(*"!, %*"(-6() . -.79(2.(" %; *. 
6!-9( ,  !!",(" ",%%   "(/82%9 *.1!$*(*%(9. �"! =($.(" %*"(-6()  '!$(( 
5%'/%9, «>%,+9», 95*!,(**! -(.5%-832%9 *. =() ",%# 1!$&7!,."($().  

4. 	!79!>*! "&  !7=.*%# 1-%$!>(*%) , ,%=( /!$$(/<%% ,('- "-.*%<, ! -
*.2(**+; /*!1/.9% *.,%5.<%%. �!,-(9(**+( "(*=(*<%% -+*/. %*6!-9.<%!*-
*+;  % "(9 1-(=1!$.5.3" -. 4%-(*%( =!$% 1-!5-.99*+; 1-!=8/"!,   ,('-
%*"(-6() !9, % 1$."6!-9. Avalon !=*!7*.0*! 1!==(->%,.(" :"% "(*=(*<%%. 

5. �!,+4(*%( 8=!' ",. -.'!"+ 1-!5-.99% "., , 0. "*! "%, ,!79!>*! "& 
 !7=.*%# 81-.,$#32%; /!9.*= , !"=($&*!) !'$. "% %*6!-9.<%!**!)  -(=+   
1! $(=832() 1-%,#7/!) %; / 5-.6%0( /%9 :$(9(*".9. 

6. �%-!/%( ,!79!>*! "% 1! ,/$30(*%3 , %*"(-6()  .8=%!- % ,%=(!6.)-
$!,, . "./>(  "%$%7!,.**!5! "(/ ".. WPF 1!7,!$#(" *( "!$&/!   $(5/! "&3 %*-
"(5-%-!,."& *.7,.**+( :$(9(*"+ , 1-%$!>(*%#, *! %  !7=.,."& %; -.7*!!'-.7-
*+(  !0(".*%#, 0"!, '(78 $!,*!, -. 4%-#(" -.9/% 1-!<(  . 1-!(/"%-!,.*%# *(-
 ".*=.-"*+; %*"(-6() !,. 

�./!*(<, ,+=($%9  .983, /./ *.9 /.>(" #, ,.>*83 ! !'(**! "&  -(=+ 
Avalon. 	 1-!<(  (  !7=.*%# %*6!-9.<%!**!)  % "(9+ -.7-.'!"/. 1!$&7!,.-
"($& /!5! %*"(-6() . % *.1% .*%( 1-!5-.99*!5! /!=. 1!$*! "&3 !"=($#3" # 
=-85 !" =-85.. �"! *( "!$&/! !/.7+,.(" ,$%#*%( *. 8=!' ",! -.'!"+ 1-!5-.99%-
 "!,, *! %, , 1(-,83 !0(-(=&, -(.$%78(" 1-%*<%1+  % "(9*!5! 1!=;!=. /  !7=.-
*%3 1-!5-.99*+;  -(= ",. �-% :"!9 5-.9!"*.# !-5.*%7.<%#  .9!5! 1-!<(  . 
-.7-.'!"/% , '!$&4%* ",(  $80.(, 7./$.=+,.(" 68*=.9(*" 8 1(4*! "% 1!$8-
0.32(5! # *. ,+;!=( 1-!=8/".. �-!9( "!5!, 1!7,!$#(" 8=!'*! -(.$%7!,."& /!*-
<(1<%3  9(**+; %*"(-6() !,, *. "-.%,.(9+; 1!= >($.*%# /.>=!5! 1!$&7!,.-
"($#. 

 
�	��	����
	����	� ��	��� 

1. -
�
'
����, �. �. �($!,(/!-/!91&3"(-*!( ,7.%9!=() ",%( [�(/ "] : 80('. 1! !'%( / 
	. �. �.5.7.**%/. — �. : �!5! , 2007. — 257  . 

2. �������, ;. .. �*>(*(-*.# % 1-!6(  %!*.$&*.# 1 %;!$!5%# [�(/ "] / �. �. �"-($-
/!,. — �. : 
/.=(9%#, 2001. — 360  . 

3. ������, �. �. �*>(*(-*.# 1 %;!$!5%# % :-5!*!9%/. [�(/ "] / �. �. �(-5((,. — �. : 
��� 4/!$&*+; "(;*!$!5%), 2008. — 176  . 

4. 5
	���, ��. �*"(-6() : *!,+( *.1-.,$(*%# , 1-!(/"%-!,.*%% /!91&3"(-*+;  % -
"(9 [�(/ "] / �>. �. /%*. — �. : �%9,!$ �$3 , 2005. — 161  . 

5. �*"(-6() + [�$(/"-!**+) -( 8- ]. �. I // CITForum — %*6!-9.<%!**+)  (-,%  =$# 
-.7-.'!"0%/!,. — �(>%9 =! "81.: http://citforum.edunet.kz/operating_systems/ois/a.shtml#A1. — 
�.5$.   :/-.*. (=.". !'-.2(*%#: 05.04.2012). 

6. Windows Presentation Foundation [�$(/"-!**+) -( 8- ] // MSDN — %*6!-9.<%!**+) 
 (-,%  =$# -.7-.'!"0%/!,. — �(>%9 =! "81.: http://msdn.microsoft.com/ru-
ru/library/ms754130.aspx. — �.5$.   :/-.*. (=.". !'-.2(*%#: 05.04.2012). 
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= � 519.254 + 578 
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/.*=%=." 6%7%/!-9."(9."%0( /%; *.8/, =!<(*" 
 (�+/"+,/.- /%) $( *!) %* "%"8"); 

". �. �����	�	�, 
1-!5-.99% " 

(�( 18'$%/.* /%) %*6!-9.<%!**+) <(*"-  
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�."(9."%0( /%( 9("!=+ 6./"!-*!5! .*.$%7.  % "(9."%7%-!,.*+ ,! 9*!-
5%; $%"(-."8-*+; % "!0*%/.; ( 9., *.1-%9(-, [1]). �=*!) %7 7.=.0 6./"!-*!5! 
.*.$%7. #,$#(" # ,+#,$(*%( « /-+"+;» 1.-.9("-!,, ,$%#32%; *. %  $(=8(9+( 
1-!<(  +. 	+'!- 1.-.9("-!,, ,$%#32%;, *.1-%9(-, *. 8-!,(*& 1-!%7,!=%-
"($&*! "% "-8=., 0. "! 1-!% ;!=%"   80("!9 ,!79!>*! "% %79(-%"& %; 0% $(*-
*+( %$% -.*5!,+( 7*.0(*%# *. /!*/-("*+; 1-(=1-%#"%#; %$% -.'!0%; 9( ".;. 
�-% :"!9 0% $! 1.-.9("-!, 9!>(" '+"& !0(*& '!$&4%9 [2]. 	 -(78$&"."( !=*!) 
%7 1-!<(=8- 6./"!-*!5! .*.$%7. 8=.(" # ,+=($%"& 7*.0%"($&*! 9(*&483 5-81-
18 « /-+"+;» 1.-.9("-!,, %79(-%"& /!"!-+( 1-%  '!-( =.**+; *( 1-(= ".,$#-
(" # ,!79!>*+9. �$# ,+#,$(*%# « /-+"+;» 1.-.9("-!, (6./"!-!,), 1!7,!$#3-
2%; 7.9(*%"& % ;!=*83 5-8118 1.-.9("-!, *.  82( ",(**! 9(*&483 5-8118 
6./"!-!,, , [3] '+$. 1-(=$!>(*. %7,( "*.# , ,+0% $%"($&*!) 9."(9."%/( 1-!-
<(=8-. 1!% /.  !' ",(**!5! ,(/"!-. /!--($#<%!**!) 9."-%<+, !",(0.32(5! 
*.%'!$&4(98 1! .' !$3"*!) ,($%0%*(  !' ",(**!98 7*.0(*%3 :"!) 9."-%<+. 

�$# 1-! "!"+ -.  9!"-%9 9!=($& 6./"!-*!5! .*.$%7. R = A C AT, 5=( R — 
9."-%<. 1.-*+; /!:66%<%(*"!, /!--($#<%% % ;!=*+; 1.-.9("-!,, A — 9."-
-%<. 6./"!-*+; *.5-87!/, A

T — "-.* 1!*%-!,.**.# 9."-%<.. �./83 9!=($& 
%*!5=. *.7+,.3" 9("!=!9 5$.,*+; /!91!*(*". 	+'(-(9 *.0.$&*+) *(*8$(,!) 
,(/"!-- "!$'(< Y0 % ,+0% $%9 Yn+1 = R C nY ′  1-% n = 0, 1, …, 5=( nY ′  = Yn C ||Yn||

–1 — 

*!-9%-!,.**+) ,(/"!-- "!$'(< Yn. �7,( "*!, 0"! 1-% n X Y '8=(" nY ′  X 18 ′  % 

R C 18 ′  = µ1 C 18 ′ , 5=( 18 ′  — *!-9%-!,.**+)  !' ",(**+) ,(/"!- 9."-%<+ R, !"-

,(0.32%) *.%'!$&4(98 1! .' !$3"*!) ,($%0%*(  !' ",(**!98 7*.0(*%3 µ1. 
�-!<(=8-. ,+'!-. *.0.$&*!5! ,(/"!-. Y0 9!>(" '+"&  ,#7.*.   .*.$%7!9 *.%-
'!$&4%; 1.-*+; /!:66%<%(*"!, /!--($#<%% % ;!=*+; 1.-.9("-!, (*.%'!$&-
4%; *(=%.5!*.$&*+; :$(9(*"!, 9."-%<+ R). �.1-%9(-, , /.0( ",( Y0 9!>*! 
,7#"& ,(/"!-   (=%* ",(**!) *(*8$(,!) /!!-=%*."!),  !!",(" ",832() 1! *!-

                                           
33© �.9!-!=*%</%) 
. 
., �$. "%;%* �. 
., 2012 
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9(-8  "!$'<8 9."-%<+ R, %9(32(98 *.%'!$&483  8998 /,.=-."!, :$(9(*"!,. 

�!5=. 111 Q 88 ′⋅=  — :"! 1(-,+)  "!$'(< 9."-%<+ 6./"!-*+; *.5-87!/ A. 

�.  9!"-%9 9."-%<8 . �!' ",(**+( ,(/"!-+ 9."-%<+ R1 
#,$#3" #, /./ %7,( "*!, %  !' ",(**+9% ,(/"!-.9% 9."-%<+ R. �!!",(" ",83-
2%( %9  !' ",(**+( 7*.0(*%# 9."-%<+ R1  !,1.=.3"    !' ",(**+9% 7*.0(-
*%#9% 9."-%<+ R, /-!9( !=*!5!. �!' ",(**!98 ,(/"!-8  9."-%<+ R1 !",(0.-
(" *8$(,!(  !' ",(**!( 7*.0(*%(. �./%9 !'-.7!9, 1!% / *.%'!$&4(5! 1! .' !-
$3"*!) ,($%0%*(  !' ",(**!5! 7*.0(*%# µ2 9."-%<+ R1 1-%,(=(" /! ,"!-!98 1! 
.' !$3"*!) ,($%0%*(  !' ",(**!98 7*.0(*%3 µ2 9."-%<+ R,  !!",(" ",832(-

98  !' ",(**!98 ,(/"!-8  % ,"!-!98  "!$'<8  9."-%<+ 6./-
"!-*+; *.5-87!/ A.  

�1% .**.# ,+4( ,+0% $%"($&*.# 1-!<(=8-. 1-%9(*(*. =$# .*.$%7. =.*-
*+; �! /!9 ".". �� ( 9. [4,  . 302] % [5,  . 372]) ! (>(5!=*!9 /!$%0( ",( . 1%-
-.*"!,, 1-%(9( , . 1%-.*"8-8 % ,+18 /( . 1%-.*"!, , �( 18'$%/( �!9% 1! !"-
-. $#9 *.8/% 7. 1(-%!=   2000 1! 2010 55. 

�(-,.# ,+0% $%"($&*.# 1-!<(=8-. 1-(=1!$.5.$. 11 1.-.9("-!, ((>(5!=-
*+( =.**+( 7. 1(-%!=   2000 1! 2010 55.). �".*=.-"%7%-!,.**+( 1!/.7."($% /!-
$%0( ",. !'80.,4%; # , . 1%-.*"8-( (  *8$(,+9  -(=*%9 % (=%*%0*!) =% 1(--
 %() 1! 5!=.9) 1-%,!=#" # , ".'$. 1. 

 
(���	#� 1. �!/.7."($% /!$%0( ",. !'80.,4%; # , . 1%-.*"8-(  

(1(-,.# ,+0% $%"($&*.# 1-!<(=8-.) 
 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

�%7%/!-9."(9.". 
�%9%0( /%( 
�%!$!5%0( /%( 
�(;*%0( /%( 
�($& /!;!7#) ",. 
� "!-%0( /%( 
�/!*!9%0( /%( 
�%$!$!5%0( /%( 
�-%=%0( /%( 
�(=.5!5%0( /%( 
� %;!$!5%0( /%( 
�!$%"%0( /%( 
�.8/% ! �(9$( 

–0,45 
–0,31 

1,42 
0,75 

–1,12 
–0,23 

2,13 
0,09 
0,63 
0,09 

–1,07 
–1,20 

0,53 

–0,34 
–0,42 

1,09 
0,83 

–0,97 
–0,34 

2,34 
–0,27 
–0,67 

0,06 
–1,00 
–1,08 

0,76 

–0,29 
–0,42 

0,92 
0,59 

–0,88 
–0,33 

2,30 
–0,49 
–0,62 

0,07 
–0,92 
–1,02 

1,28 

–0,37 
–0,51 

1,36 
0,27 

–0,85 
–0,20 

2,21 
–0,51 
–0,78 

0,03 
–0,85 
–0,99 

1,19 

–0,53 
–0,49 

1,31 
0,26 

–0,91 
–0,23 

1,98 
–0,46 
–0,72 

0,14 
–0,87 
–1,02 

1,53 

–0,71 
–0,79 

1,52 
0,43 

–0,97 
–0,08 

1,69 
–0,50 
–0,55 

0,05 
–0,97 
–1,14 

1,52 

–0,93 
–0,45 

1,29 
0,24 

–1,06 
–0,21 

1,86 
–0,61 
–0,25 
–0,25 
–1,06 
–0,29 

1,70 

–0,88 
–0,51 

1,40 
0,53 

–1,09 
–0,14 

1,89 
–0,51 
–0,22 
–0,55 
–1,09 
–0,26 

1,44 

–0,85 
–0,63 

1,47 
0,80 

–1,21 
0,09 
1,38 

–0,58 
–0,76 
–0,58 
–0,49 
–0,40 

1,74 

–0,42 
–0,46 

0,92 
1,42 

–1,08 
–0,03 

1,21 
–0,60 
–1,00 
–0,75 
–0,50 
–0,60 

1,89 

–0,42 
–0,48 

0,71 
1,74 

–0,90 
–0,19 

0,90 
–0,64 
–0,93 
–0,58 
–0,48 
–1,74 

2,00 

 
�(-,+) 6./"!- 1!/-+,.$ 91 %  899.-*!) =% 1(- %% 1.-.9("-!,, . 6./-

"!-*+( *.5-87/% 1.-.9("-!, !/.7.$% & 1-./"%0( /% -.,*+9%. �!>*! %*"(--
1-("%-!,."& :"! *.'$3=(*%( /./  ".'%$&*! "&  %"8.<%% , "(0(*%( -.  9."-%-
,.(9!5! 1(-%!=.. 
*.$!5%0*+( -(78$&"."+ 1!$80%$% & % 1-% -.'!"(   ".'$%<.-
9% 1-%(9. % ,+18 /. . 1%-.*"!,. 	"!-!) 6./"!- 1!/-+,.$ 5 %  899.-*!) 
=% 1(- %% % ,+=($%$ *.'!$&4%( 6./"!-*+( *.5-87/% , 2009, 2010 55. (1!$!>%-
"($&*+() % , 2000 5. (!"-%<."($&*83). �-% :"!9 1.-.9("-+,  !!",(" ",832%( 
2006 % 2007 55.,  ! ,"!-+9 6./"!-!9 %9($% 1!0"% *8$(,83 /!--($#<%3. �"9(-
"%9, 0"! ,"!-!) 6./"!- 1! ".'$%<( 1-%(9. , . 1%-.*"8-8 ,+=($%$ *.%'!$&4%( 
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6./"!-*+( *.5-87/% , 2000 5. (1!$!>%"($&*83) % , 2008 5. (!"-%<."($&*83). �! 
".'$%<( ,+18 /. . 1%-.*"!, *.%'!$&4.# 1! .' !$3"*!) ,($%0%*( (*! !"-%<.-
"($&*.#) 6./"!-*.# *.5-87/. !"*! %$. & / 2003 5. 

�!$((  !=(->."($&*!) !/.7.$. & ,"!-.# ,+0% $%"($&*.# 1-!<(=8-., 1-% 
/!"!-!) 1.-.9("-.9% #,$#$% & 1!/.7."($% 1! !"-. $#9 *.8/%. �".*=.-"%7%-!-
,.**+( 1!/.7."($% /!$%0( ",. !'80.,4%; # , . 1%-.*"8-( (  *8$(,+9  -(=*%9 
% (=%*%0*!) =% 1(- %() 1! !"-. $#9 *.8/%) 1-%,!=#" # , ".'$. 2. 

 
(���	#� 2. �!/.7."($% /!$%0( ",. !'80.,4%; # , . 1%-.*"8-( 

(,"!-.# ,+0% $%"($&*.# 1-!<(=8-.) 
 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

�%7%/!-9."(9.". 
�%9%0( /%( 
�%!$!5%0( /%( 
�(;*%0( /%( 
�($& /!;!7#) ",. 
� "!-%0( /%( 
�/!*!9%0( /%( 
�%$!$!5%0( /%( 
�-%=%0( /%( 
�(=.5!5%0( /%( 
� %;!$!5%0( /%( 
�!$%"%0( /%( 
�.8/% ! �(9$( 

0,48 
1,44 

–0,33 
–0,27 
–0,44 
–0,71 
–0,10 

2,69 
0,25 
0,68 

–0,63 
–0,84 
–1,98 

1,03 
0,67 

–0,33 
0,26 
0,25 

–1,39 
1,21 
1,20 

–0,06 
0,92 

–0,80 
–0,84 
–1,19 

1,39 
–1,65 
–0,33 

0,06 
0,95 

–1,05 
1,79 

–0,08 
0,10 
1,16 

–0,63 
–0,84 

0,26 

0,66 
–0,88 

2,27 
–0,72 

0,95 
–0,37 

1,28 
–0,50 
–0,81 

0,80 
–0,46 
–0,84 
–0,17 

–0,25 
–0,88 

0,45 
–0,92 

0,25 
–1,05 

0,26 
–0,29 
–0,51 

0,92 
–0,46 
–0,84 

0,12 

–0,80 
1,44 
0,71 

–0,72 
0,95 
0,31 

–0,68 
–0,29 

0,40 
0,56 

–0,46 
–0,84 
–0,24 

–1,53 
0,67 
0,19 

–0,85 
0,25 

–0,03 
–0,10 
–0,50 

1,76 
–0,04 
–0,63 

1,59 
0,34 

–1,34 
–0,11 

0,45 
–0,46 
–0,44 

0,31 
–0,17 
–0,08 

1,76 
–1,01 
–0,80 

1,59 
–0,24 

–1,16 
–1,26 
–0,07 
–0,20 
–1,84 

1,67 
–1,33 
–0,50 
–0,21 
–1,13 

1,56 
1,55 

–0,03 

0,66 
0,28 

–1,37 
1,36 

–1,84 
1,67 

–0,97 
–0,72 
–1,42 
–1,73 

1,56 
0,59 
1,13 

0,85 
0,28 

–1,63 
2,47 
0,95 
0,65 

–1,19 
–0,93 
–1,27 
–1,13 
–1,73 

0,15 
2,00 

 
�(-,+) 6./"!- !"-.>.$ 44 %  899.-*!) =% 1(- %%. �.%'!$&4%( ,($%0%-

*+ 6./"!-*+; *.5-87!/ 1-%4$% & *. 1(=.5!5%0( /%( (1!$!>%"($&*.#) % % "!-
-%0( /%(, 1 %;!$!5%0( /%( *.8/% (!"-%<."($&*+(). �!0"% *8$(,.# 6./"!-*.# 
*.5-87/.  !!",(" ",!,.$. ;%9%0( /%9 *.8/.9. �$# ,"!-!5! 6./"!-. (23 %  89-
9.-*!) =% 1(- %%) *.%'!$&4%( 6./"!-*+( *.5-87/% 1-%4$% & *. 6%7%/!-
9."(9."%0( /%( (1!$!>%"($&*.#) % 3-%=%0( /%( *.8/% (!"-%<."($&*.#). �8$(-
,.# *.5-87/. '+$. 1-% 1.-.9("-( 6%$!$!5%0( /%; *.8/. �-("%) 6./"!- (15 % 
 899.-*!) =% 1(- %%)  !'-.$ ;%9%0( /%( % 6%$!$!5%0( /%( *.8/% , 1-!"%,!-
,(  '%!$!5%0( /%9 *.8/.9 % *.8/.9 ! �(9$( 1-% *8$(,+; *.5-87/.; 1-% 3-%-
=%0( /%; % 1 %;!$!5%0( /%; *.8/.;. �(",(-"+) 6./"!- (8 %  899.-*!) =% -
1(- %%) =.$ 1!$!>%"($&*+( ,+ !/%( 6./"!-*+( *.5-87/% =$#  ($& /!;!7#) "-
,(**+; % ;%9%0( /%; *.8/. �-% :"!9 *8$(,83 *.5-87/8 1!$80%$% 1(=.5!5%0(-
 /%( *.8/%, .  82( ",(**+; !"-%<."($&*+; *.5-87!/ *( *.'$3=.$! &.  

	 =-85%; 1-!,(=(**+; ,+0% $%"($&*+; 1-!<(=8-.; 1! ".'$%<.9 1-%(9. % 
,+18 /. . 1%-.*"!, (=$# 1.-.9("-!, — !"-. $() *.8/%) 5-811%-!,/. 1.-.9("-
-!,   1!9!2&3 6./"!-*+; *.5-87!/ 1!$80%$. & *( /!$&/! %*!). �"! !7*.0.(", 
0"! %*"(-1-(".<%#  .9%; 6./"!-!, 1! 1-%(98, !'80(*%3 % ,+18 /8 =!$>*. 
'+"& -.7$%0*!). �*"(-( *+9 !/.7.$ # :/ 1(-%9(*" 1! ,/$30(*%3 , 0% $! 1.-
-.9("-!,  899.-*!) 0% $(**! "% !'80.,4%; # , . 1%-.*"8-( ((>(5!=*.#  89-
9. 1! , (9 !"-. $#9 *.8/%). 	$%#*%( :"!5! 1.-.9("-. %79(*%$! /.-"%*8: 1(--
,+) 6./"!- (63 %  899.-*!) =% 1(- %%) ,+#,%$ *.%'!$&4%( 1!$!>%"($&*+( 
*.5-87/% 8 6%7%/!-9."(9."%0( /%;, "(;*%0( /%;, 1 %;!$!5%0( /%; *.8/ % *.8-
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/.; ! �(9$(, . *.%9(*&4%( !"-%<."($&*+( 8 '%!$!5%0( /%;, 6%$!$!5%0( /%;, 
3-%=%0( /%; *.8/. �"%9 !"-. $#9 *.8/% !",(0.$%  !!",(" ",(**! -! " %$% 
8'+,.*%( 0% $(**! "% !'80.,4%; # ,! ,"!-!) 1!$!,%*( -.  9."-%,.(9!5! 1(-
-%!=.. �!:"!98 1!$80(**+) 6./"!- 9!>*! '+$! '+ *.7,."& «6./"!-!9  82(-
 ",(**!5! %79(*(*%# 0% $(**! "%». 

�(- 1(/"%,*+9 #,$#(" # 1-%(9 % /$30(*%# ,$%#*%# *(/!"!-+; 1.-.9("-
-!,, /!5=. 6./"!-*+) .*.$%7 1-!,!=%" # /./ , <($!9, "./ % 1! !"=($&*+9 5-81-
1.9 =.**+;, *.1-%9(-, 7. 1(-,83 %$% ,"!-83 1!$!,%*8 -.  9."-%,.(9!5! ,-(-
9(**!5! 1(-%!=.. �./!) 1!=;!= 7*.0%"($&*! =!1!$*#(" %*6!-9.<%3 !  82( "-
,832%;  /-+"+; ,7.%9*+; ,$%#*%#;  "."% "%0( /%; 1!/.7."($(). 

 
�	��	����
	����	� ��	��� 

1. &���
, .. �./"!-*+) .*.$%7 [�(/ "] / �. �'(-$.. — �. : �"."% "%/., 1980. — 398  . 
2. �
������,���, �. �. �./"!-*+) .*.$%7 8-!,*# !-5.*%7.<%% % 81-.,$(*%# [�(/ "] / 

�. �. �87&'!>(,, 	. �. �%9!6((,, 
. 
. �.9!-!=*%</%) // �-!'$(9+  !7=.*%# 9*!5!8-!,*(-
,+; % %*"(5-%-!,.**+; 
�� : "(7. =!/$. -(5%!*. *.80.-1-./". /!*6. — �(-9&, 1987. — 
�. 26—28. 

3. �
������,���, �. �. �!91!*(*"*+) .*.$%7 % 1!% / 1-! "!)  "-8/"8-+ 6./"!-*!5! 
-(4(*%# [�(/ "] / 
. 
. �.9!-!=*%</%) // �."(-%.$+ XIX 	 ( !37*!)  "8=(*0( /!) *.80-
*!) /!*6(-(*<%% «�"8=(*" % *.80*!-"(;*%0( /%) 1-!5-(  ». �."(9."%/.. — �!,! %'%- / : 
���, 1981. — �. 56—61. 

4. �"."% "%0( /%) (>(5!=*%/ �( 18'$%/% �!9%. 2009 [�(/ "] :  ".".  '. / �!9% ".". — 
�+/"+,/.-, 2009. — 450  . 

5. �"."% "%0( /%) (>(5!=*%/ �( 18'$%/% �!9%. 2011 [�(/ "] :  ".". '. / �!9% ".". — 
�+/"+,/.-, 2011. — 483  .  
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 �	���� �		�����
��� � ���
	�� ����������� �����
�
��� 
		�
���
*�	� ���+� 

���(��+ � ���������� ����
*1�(	� �� ��	,�����
� ����
 ��!��
,����+( ��(�������. 

 
'. 5. 1	��, 

/.*=%=." "(;*%0( /%; *.8/ 
(�!9% -( 18'$%/.* /.# ./.=(9%# 5! 8=.- ",(**!)  $8>'+ % 81-.,$(*%#) 

 
7��1���	
��� ��1������������4� ���3��
  
��� ���4���	�� ��������	 �� ���������
1  

����
 ��7��1
������3 ��3����4� 34 
 
�!*"8-+ %*6!-9.<%!**!) <%,%$%7.<%% 6!-9%-83" 1-%*<%1%.$&*! %*83 

 % "(98 <(**! "(). 
*.$%78 /!91("(*"*! "*!5! 1!=;!=. 1-% 1!=5!"!,/( 4/!$&-
*%/!, %  1(<%.$% "!, 1! ,#2(*! '!$&4!( /!$%0( ",! -.'!", /!*6(-(*<%), 6!-
-89!,, /!*5-(  !,. �%>( 1-%,!=%" #   +$/. *. $%"(-."8-8 % %*"(-*("-
% "!0*%/%. 
/"8.$&*! "& =.**!) "(9+ 1!*#"*. ,  ,#7%   ,;!>=(*%(9 �!  %% , 
�!$!* /%) 1-!<(   % 6!-9%-!,.*%(9 9*!5!8-!,*(,!)  % "(9+ !'-.7!,.*%#. 
�%>( 1-%,!=%" # /!-!"/%) !'7!- 1! =.**!) "(9(, /!"!-+) 1!7,!$%" !1-(=($%"& 
1!=;!=+ / -(4(*%3 !'!7*.0(**!) 1-!'$(9+ % 18"% %; =.$&*()4() -(.$%7.<%%. 

 

1. ������� � ���������������� ������� 
�!*#"%( «���������������� ������» 1!$80%$! -. 1-! "-.*(*%( , *.-

0.$( 21 ,(/. ,  ,#7%   =% /8  %#9% ! 1-!'$(9.; % 18"#; 9!=(-*%7.<%% -!  %)-
 /!5! !'-.7!,.*%#. 

�$!,.-& �>(5!,. [1] "-./"8(" :"% "(-9%*+ "./%9 !'-.7!9:  
"�������%��:  
1) �-85 ,!1-! !,, , /!"!-+; /"!-*%'8=& ;!-!4! ! ,(=!9$(*.  
2) �-85 0&%;-*%'8=& 1!$*!9!0%), 1-.,.  
"�����������:  

1) �*.32%), ! ,(=!9$(**+), .,"!-%"("*+) , /./!)-$%'! !'$. "%.  
2) �'$.=.32%) /!91("(*<%(). 
�$!,.-& «�-!6(  %!*.$&*!( !'-.7!,.*%(» =.("  $(=832(( !1-(=($(*%(: 
"�������������: 

1) �(-.  !!",(" ",%) 7*.*%), 89(*%) % !1+". $%< !1-(=($(**!5!  !<%.$&-
*!-1-!6(  %!*.$&*!5!  "."8 . -(.$&*!98 8-!,*3  $!>*! "% ,+1!$*#(9+; %9% 
7.=.0 % -(4.(9+; 1-!'$(9.  

2) �'$. "& 1!$*!9!0%) 81-.,$#32(5! !-5.*., =!$>*! "*!5! $%<.; /-85 
,!1-! !,, 1! /!"!-+9 !*% !'$.=.3" 1-.,!9. 

"�������%��:  

1) �-85 1!$*!9!0%), 1-., % !'#7.**! "() /!*/-("*!5! 5! 8=.- ",(**!5! 
!-5.*.. 

                                           
34© �%$#/ �. �., 2012 
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2) �-85 ,!1-! !,, , /!"!-+; =.**!( =!$>*! "*!( $%<! !'$.=.(" 1!7*.*%#-
9%, !1+"!9.  

�(-9%* «��������%��» (, 1(-(,!=(   $."%* /!5! —  !!",(" ",%(,  !-.7-
9(-*! "&) %9((" =,. 7*.0(*%#: /-85 1!$*!9!0%) /./!5!-$%'! 80-(>=(*%# %$% 
$%<.; /-85 ,!1-! !,, , /!"!-+; =.**!( $%<! !'$.=.(" 1!7*.*%#9%, !1+"!9. 
�!91("(*"*! "& , -.9/.; !' 8>=.(9!) "(9+ !'!7*.0.(" 8-!,(*& !'-.7!,.**!-
 "% [2—22]. 	 !=*!) %7 1(=.5!5%0( /%; =% /8  %) 1! ,!1-! .9 /!91("(*"*! "-
*!5! 1!=;!=. '+$! 1-(=$!>(*!  $(=832(( !1-(=($(*%(: �������������� — 

&�� ����������� ��������
�� � ����
%�� ���������������. 

�-!,(*& !'-.7!,.**! "% 0($!,(/. "(9 ,+4(, 0(9 4%-(  6(-. =(#"($&*! "% 
% ,+4(  "(1(*& *(!1-(=($(**! "%  %"8.<%), , /!"!-+; !*  1! !'(* =() ",!-
,."&  .9! "!#"($&*!, 0(9 '!$(( 4%-!/%9  1(/"-!9 ,!79!>*+;  1! !'!, =(#-
"($&*! "% !* ,$.=((", 0(9 ! *!,."($&*(( ,+'!- !=*!5! %7 "./%;  1! !'!,. � 
:"!) "!0/% 7-(*%#  1! !'*! "& !'80.(9!5! ,! 1-!%7,( "% , 80('*!)  %"8.<%% 
'!$&4!) !'?(9  $!>*!5! 1!  ,!(98  !=(->.*%3 9."(-%.$. *($&7# -.  9."-%-
,."& /./ 1-%7*./ ,+ !/!5! 8-!,*# (5! !'-.7!,.**! "%. 

' ����%�� ����������������� ������
 �������� ��������������� 

������
��� ��
���
������� ������������ ��
������� $�����
��� 

��(	���� ���������������. 
�'-.7!,."($&*!( 80-(>=(*%( *( ,  ! "!#*%%  6!-9%-!,."& 8-!,(*& /!9-

1("(*"*! "% !'80.32%; #, =! "."!0*+) =$# :66(/"%,*!5! -(4(*%# 1-!'$(9 
,! , (;  6(-.; =(#"($&*! "% % ,! , (; /!*/-("*+;  %"8.<%#;, "(9 '!$(( , 8 $!-
,%#; '+ "-! 9(*#32(5! # !'2( ",., , /!"!-!9 1!#,$#3" # % *!,+(  6(-+ =(#-
"($&*! "%, % *!,+(  %"8.<%%. �($& !'-.7!,."($&*!5! 80-(>=(*%# — 6!-9%-!-
,.*%( /$30(,+; /!91("(*"*! "(). 

�!= ��*���+�� �����������	���� 1-%9(*%"($&*! / 1-!6(  %!*.$&*!98 
!'-.7!,.*%3 9!>*! 1!*%9."&  1! !'*! "& !'80.(9+;  .9! "!#"($&*! =() ",!-
,."& ,  %"8.<%% *(!1-(=($(**! "% 1-% -(4(*%% ./"8.$&*+; =$# *%; 1-!'$(9. 
�( /!$&/! ! !'(**! "() "./!5! 1!*%9.*%# /$30(,+; /!91("(*"*! "(), 6!-9%-
-8(9+; !'-.7!,."($&*+9 80-(>=(*%(9. 	!-1(-,+;,  1! !'*! "& :66(/"%,*! 
=() ",!,."& *( "!$&/! , 80('*!), *! % , =-85%;  6(-.; =(#"($&*! "%. 	!-,"!-+;, 
 1! !'*! "& =() ",!,."& ,  %"8.<%#;, /!5=. 9!>(" ,!7*%/*8"& *(!';!=%9! "& , 
 .9! "!#"($&*!9 !1-(=($(*%% -(4(*%) 7.=.0%, 8"!0*(*%% (( 8 $!,%), 1!% /( 
 1! !'!, -(4(*%#,  .9! "!#"($&*!) !<(*/( 1!$80(**+; -(78$&"."!,. 	-"-("&%;, 
%9((" # , ,%=8 -(4(*%( 1-!'$(9, ./"8.$&*+; =$# !'80.32%; #. 

"��������������� 1!=;!= 1-(=1!$.5.(" *( 8 ,!(*%( !'80.32%9 # !"-
=($&*+; =-85 !" =-85. 7*.*%) % 89(*%), . !,$.=(*%( %9% , /!91$(/ (. 	  ,#7%   
:"%9 1! %*!98 !1-(=($#(" #  % "(9. 9("!=!, !'80(*%#. 	 ! *!,( !"'!-. % /!*-
 "-8%-!,.*%# 9("!=!, !'80(*%# $(>%"  "-8/"8-.  !!",(" ",832%; /!91("(*-
<%) % 68*/<%%, /!"!-+( !*% ,+1!$*#3" , !'-.7!,.*%%. 	  "-."(5%0( /83 ! -
*!,8 =.**!5! 1!=;!=. 1!$!>(*+ /$30(,+( /!91("(*<%%. 	 0. "*! "%, %*6!--
9.<%!**.#,  !<%.$&*!-1-.,!,.# % /!998*%/."%,*.# /!91("(*"*! "&. 

�.**+) 1!=;!= / !1-(=($(*%3 /$30(,+; /!91("(*<%)  !!",(" ",8(" 1!-
*%9.*%3 68*=.9(*".$&*+; <($() !'-.7!,.*%#,  6!-98$%-!,.**+; , =!/89(*-
".; ������:  

• *.80%"& 1!$80."& 7*.*%# (80%"& 80%"& #);  
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• *.80%"& -.'!"."& % 7.-.'."+,."& (80(*%( =$# "-8=.);  
• *.80%"& >%"& (80(*%( =$# '+"%#);  
• *.80%"& >%"& ,9( "( (80(*%( =$#  !,9( "*!) >%7*%). 
"������������� 6!-9%-83" # , 1-!<(  ( !'80(*%#, % *( "!$&/! , 80('-

*!9 7.,(=(*%%, *! % ��� ������������ �����, �����, 
����, ��������, �-

�����, ������� � �. 	  ,#7%   :"%9 -(.$%7.<%# /!91("(*"*! "*!5! 1!=;!=. 
7.,% %" !" , () , <($!9 !'-.7!,."($&*!-/8$&"8-*!)  %"8.<%%, , /!"!-!) >%,(" 
% -.7,%,.(" # !'80.32%) #. �-%9(*%"($&*! / /.>=!) /!91("(*"*! "% 9!>*! 
,+=($#"& -.7$%0*+( 8-!,*% (( ! ,!(*%# (*.1-%9(-, 9%*%9.$&*+), 1-!=,%*8-
"+), ,+ !/%)). 

�"!-!**%/% "-.=%<%!**!5! 1!=;!=. / !'-.7!,.*%3, /!"!-+) 0. "! *.7+-
,.3" «��
������», 7.#,$#3" ! "!9, 0"! ,  !,-(9(**+; =% /8  %#; 1-!#,$#(" # 
%-!*%0( /!( !"*!4(*%( / *(!';!=%9!98 '.7% 8 !'-.7!,.*%#, /./!,+9,   %; 
"!0/% 7-(*%#, #,$#(" # !'?(9 !'-("(**+; 80.2%9% # 7*.*%). �.=! 7.9("%"&, 
0"! /!91("(*"*! "*+) 1!=;!= / -(4(*%3 1-!'$(9 !'-.7!,.*%#  !, (9 *( !"-
-%<.(" 7*.0(*%# 7*.*%). �! 1-% :"!9 *.=! 80%"+,."&, 0"! 7*.*%# 9!58" %9("& 
-.7$%0*83 <(**! "& % 0"! 8,($%0(*%( !'?(9. 7*.*%) *( !7*.0.(" 1!,+4(*%# 
8-!,*# !'-.7!,.**! "%. �!$(( "!5!, 1!,+4(*%( 8-!,*# !'-.7!,.**! "% , -#=( 
 $80.(, �� �� ���� ���������� ��)� �� �����)���� �����
 ��
���, 

������ ����
�� ������� ���	
(�����. 
� 1!7%<%) ����������������� 1!=;!=. !1-(=($(*%( <($() =% <%1$%*+ 

=!$>*! 1-(=4( ",!,."& !"'!-8 (5!  !=(->.*%#:  *.0.$. *.=! ,+# *%"&, =$# 0(-
5! *8>*. =.**.# =% <%1$%*., . 7."(9 8>( !"'%-."&  !=(->.*%(, ! ,!(*%( /!"!-
-!5! 1!7,!$%" 1!$80%"& >($.(9+( -(78$&"."+. �-% :"!9 *(!';!=%9! 80%"+-
,."&, 0"! /./%(-"! -(78$&"."+ 9!58" '+"& 1!$80(*+ $%4& �� ��
����������� 

�	����� ���%������ � ������  ! ".,$#32%9% !'-.7!,."($&*!5! 1-!<(  ., . 
/./%;-"! -(78$&"."!, 9!>*! =! "%0& "!$&/! , -.9/.; �
���� ���%������ % %; 
*(,!79!>*! (%$% "-8=*!) 1!$80%"& 7.  0(" %780(*%# =-85%; =% <%1$%*. 

"��������������� 1!=;!= / !1-(=($(*%3 <($() !'-.7!,.*%#  !!",("-
 ",8(" % !'?(/"%,*+9 1!"-('*! "#9 !'80.(9+;. 	9( "(   "(9 !*  !!",(" ",8(" 
% *.1-.,$(*%#9 ",!-0( /%; 1!% /!, 1-(1!=.,."($(). �"% 1!% /% '+$%  ,#7.*+ 
  -(.$%7.<%() %=() 1-!'$(9*!5! !'80(*%#, 1(=.5!5%/%  !"-8=*%0( ",., $%0*!-
 "*! !-%(*"%-!,.**!5! !'-.7!,.*%#. 	 ( :"% %=(% !"-.>.3" 1!1+"/% -(4%"& 
1-!'$(98 9!"%,.<%% 80('*!) =(#"($&*! "% !'80.(9+;,  !7=."& 9!=($& «80(*%# 
  8,$(0(*%(9». �!91("(*"*! "*+) 1!=;!= 1!7,!$#(" %7'(>."& /!*6$%/"!, 9(-
>=8 !'80.32%9% # % 1(=.5!5.9%, *(%7'(>*+( 1-% !'80(*%%   1-%*8>=(*%(9. 

�-% �
��%������ ������� 1-!5-.99+ 1! =% <%1$%*.9 -.7-.'."+,.3"-
 # *(7.,% %9! =-85 !" =-85.. �,#7% 9(>=8 *%9% 1-(= ".,$(*+ , $804(9  $80.( 
*. 8-!,*( ,+=($(*%# !'2%; 1!*#"%). � 1!7%<%) ����������������� ������
 
1-!5-.99+ 1! !"=($&*+9 =% <%1$%*.9.9 =!$>*+ -.  9."-%,."& # /./ :$(-
9(*"+ !'-.7!,."($&*!) 1-!5-.99+ 80('*!5! 7.,(=(*%#. 

�'-.7!,."($&*.# 1-!5-.99. !'-.7!,."($&*!5! 80-(>=(*%# *( 9!>(" '+"& 
 ,(=(*. /  !,!/81*! "% 1-!5-.99 =% <%1$%*.  

"��������������� 1!=;!= 1-(=1!$.5.(" 0("/83 !-%(*".<%3 *. '8=8-
2((, /!"!-.# 1-!#,$#(" # , ,!79!>*! "% 1! "-!(*%#  ,!(5! !'-.7!,.*%#   80(-
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"!9 8 1(4*! "% , $%0*! "*!) % 1-!6(  %!*.$&*!) =(#"($&*! "%. �$# :"!5! *(-
!';!=%9! -. /-+"&  ! ".,$#32%( :$(9(*"+ 1!*#"%# «�!91("(*<%#». 

• �*.*%# — :"! *.'!- 6./"!,, "-('8(9+; =$# ,+1!$*(*%# -.'!"+. �*.-
*%# — '!$(( 4%-!/!( 1!*#"%(, 0(9 *.,+/%. �*.*%# 1-(= ".,$#3" %*"($$(/"8-
.$&*+) /!*"(/ ", , /!"!-!9 -.'!".(" 0($!,(/.  

• �.,+/% — :"! ,$.=(*%(  -(= ",.9% % 9("!=.9% ,+1!$*(*%# !1-(=($(*-
*!) 7.=.0%. �.,+/% 1-!#,$#3" # , 4%-!/!9 =%.1.7!*(; !" 6%7%0( /!)  %$+ % 
 *!-!,/% =!  1(<%.$%7%-!,.**!5! !'80(*%#. �'2%9 =$# *.,+/!, #,$#(" # %; 
/!*/-("*! "&.  

• �1! !'*! "& — ,-!>=(**.# 1-(=-. 1!$!>(**! "& ,+1!$*#"& !1-(=(-
$(**83 7.=.08. �1! !'*! "& "./>( #,$#(" # 1-%'$%7%"($&*+9  %*!*%9!9 !=.-
-(**! "%.  

• �"(-(!"%1+ 1!,(=(*%# !7*.0.(" ,%=%9+( 6!-9+ =() ",%), 1-(=1-%*%-
9.(9+; =$# ,+1!$*(*%# 7.=.0%. �!,(=(*%( ,/$30.(" ,  ('# *. $(=!,.**+( % 
1-%!'-("(**+( -(./<%% *.  %"8.<%%, %  %"8.<%!**+( -.7=-.>%"($%, 1-!#,$#(" 
<(**! "%, :"%/8, 8'(>=(*%# % -(./<%3 *. !/-8>.32%) 9%-. �!5=. 0($!,(/ =(-
9!* "-%-8(" 8,(-(**! "& ,  ('(, 6!-9%-8(" %7 /!$$(5 /!9.*=8, %$% 1-!#,$#(" 
 /$!**! "& / =() ",%#9, (5! 1!,(=(*%(  !!",(" ",8(" "-('!,.*%#9 !-5.*%7.<%%.  

• � %$%# — :"!  !7*."($&*!( 1-%$!>(*%( , !1-(=($(**!9 *.1-.,$(*%% 
9(*".$&*+; % 6%7%0( /%; -( 8- !,. � %$%#  ! ".,$#3" #=-! -.'!0() :"%/%. 
�3'!98 0($!,(/8 9!>*! 1-! "%"& *(;,."/8 ".$.*". %$%  -(=*%(  1! !'*! "%, 
*! *%/!5=. — *(=! "."!0*+( 8 %$%#.  

�! ,%=.9 /!91("(*<%% 9!>*! /$.  %6%<%-!,."&  $(=832%9 !'-.7!9: 
��(	����, �
����� % $���%���
�����. 

�!= ��(	����� *.9% 1!*%9.3" # /!91("(*<%%, *(!';!=%9+( =$# >%7*(-
=(#"($&*! "% 0($!,(/. %  ,#7.**+(   (5! 8 1(;!9 , 1-!6(  %!*.$&*!) =(#"($&-
*! "% , '+ "-!%79(*#32(9 # !'2( ",(. �!= '.7!,+9% /!91("(*<%#9% 1!*%-
9.3" # /!91("(*<%%, !"-.>.32%(  1(<%6%/8 !1-(=($(**!) 1-!6(  %!*.$&-
*!) =(#"($&*! "%. �8*/<%!*.$&*+( /!91("(*<%% 1-(= ".,$#3"  !'!)  !,!-
/81*! "& ;.-./"(-% "%/ /!*/-("*!) =(#"($&*! "% % !"-.>.3" *.'!- 68*/<%), 
;.-./"(-*+; =$# =.**!5! -.'!0(5! 9( ".. 

�1% !/ /$30(,+; /!91("(*<%) ,  !!",(" ",%%   ! *!,*+9% 1!$!>(*%#9%, 
,+-.'!".**+9% �!,("!9 �,-!1+ (9!=(-*%7.<%# -!  %) /!5! !'-.7!,.*%#): 

• 1!$%"%0( /%( %  !<%.$&*+( /!91("(*<%%;  
• /!91("(*<%%, /. .32%( # >%7*% , 9*!5!/8$&"8-*!9 !'2( ",(;  
• /!91("(*<%# , !'$. "% /!998*%/.<%%;  
• /!91("(*<%%,  ,#7.**+(   !'2( ",!9 %*6!-9.<%%;  
• /!91("(*<%%,  ,#7.**+(   6!-9%-!,.*%(9  1! !'*! "% 1! "!#**!5!  .-

9!!'-.7!,.*%#.  
*����
 !'80(*%# , /!*"(/ "( /!91("(*"*! "*!5! 1!=;!=.  ! "!%" %7 =,8; 

,7.%9!=!1!$*#32%; $!5%/: �����
 ���	���� 1-(=9("8 % �����
 
������ 
80.2%; # 1! -(= ",!9 1-(=9(". 

"��������������� 1!=;!= 1-(=1!$.5.(" /!* "-8%-!,.*%(  !=(->.*%# 
 ,(-;8 ,*%7, .  1! !'!, (5! ! ,!(*%#  *%78 ,,(-;, ". (.  *.0.$. 0("/! !1-(=($#-
(" # 9!=($& ,+18 /*%/., . 7."(9 1!= :"8 9!=($& 1!='%-.(" #  !=(->.*%( 1! 
-.7,%"%3 /$30(,+; /!91("(*<%). 
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2. ���������������� ������ � ����� 	�
����#	����� ��������	� 

�7 1(-(0*# /!91("(*<%), 1(-(0% $(**+; ,+4(, "(9."%/. =.**!)  "."&% 
1-(=1!$.5.(" '!$(( =(".$&*!( -.  9!"-(*%( /!91("(*<%),  ,#7.**+;   !'2( "-
,!9 %*6!-9.<%%, "./%(, /./ ,$.=(*%( %*6!-9.<%!**+9% "(;*!$!5%#9%, 1!*%-
9.*%( ,!79!>*! "% %; 1-%9(*(*%#. �. ! *!,( /!-!"/!5! .*.$%7., 1-%,(=(**!-
5! , 1-(=+=82(9 -.7=($(,  ".*!,%" # !0(,%=*+9 — *(!';!=%9 *!,+) 1!=;!= / 
1! "-!(*%3  % "(9+ !'80(*%#, /!"!-+) *. =.**+) 9!9(*" , '!$&4%* ",(  $8-
0.( , ( >( #,$#(" # "-.=%<%!**+9 — «'�
����+�». �./ '+$! 8/.7.*! , .*.$%-
7(, 1!,+4(*%( 8-!,*# !'-.7!,.**! "% , -#=(  $80.(, ����� �+�� ��	�����-

�� ��"� �� �����"���� ��7��
 '�
���, ����+� ���'
�+ �	����� ����
*-

1��	�. �-!9( "!5!, 1-% �
��,������ ���(��� 1-!5-.99+ 1! =% <%1$%*.9 
-.7-.'."+,.3" # *(7.,% %9! =-85 !" =-85.. �,#7% 9(>=8 *%9% 1-(= ".,$(*+ , 
$804(9  $80.( *. 8-!,*( ,+=($(*%# !'2%; 1!*#"%).  

�./%9 !'-.7!9, 5!,!-# ! -(.$%7.<%% /!91("(*"*! "*!5! 1!=;!=. 1-% 1!=-
5!"!,/( 1! =% <%1$%*.9 '$!/. %*6!-9.<%!**+; "(;*!$!5%), *(!';!=%9! !1-
-(=($%"& -#= "-('!,.*%), /!"!-+( =!$>*+ *(8/! *%"($&*! ,+1!$*#"& # *. 
1-!"#>(*%% , (5! 1-!<(  . !'80(*%#, *.0%*.#   !'-.7!,."($&*!) 1-!5-.99+ 
4/!$+. ��-�����, =!$>*+ '+"& !1-(=($(*+ ! *!,*+( 1!7%<%% (1!*#"%)*+) 
.11.-.", 1-!<(  + % #,$(*%#), /!"!-+9% '8=(" !1(-%-!,."& '8=82%)  1(<%.-
$% ", *.0%*.#  ! 4/!$&*!)  /.9&%. �"% /$30(,+( 1!7%<%% 9!58" % =!$>*+ 
8"!0*#"& # , 1-!<(  ( 1(-(;!=. %7 /$.  . , /$.   4/!$+, . 7."(9 1-% 80('( , 
,87(   80("!9 1!,+4(*%# 8-!,*# 7*.*%) !'80.(9!5! % 1(-(;!=. %; *. /.0( "-
,(**! *!,+) 8-!,(*&, *! *( =!$>*+ *! %"& ;.-./"(- 1-!"%,!-(0%), 1!=!'*! 
 %"8.<%#9 , -(1-%7.; 
-/.=%# �.)/%*., /!5=. 1-% 1! "81$(*%% , ,87  "8=(*-
".9 5!,!-%$! &: «…�.'8=&"( , (, 0(98 ,.  80%$% , 4/!$(, /./ /!49.-*+) 
 !*…», =.$((, 1-%9(-*! :". >( 6-.7.: «…�.'8=&"( , (, 0(98 ,.  80%$% , ,87(, 
/./ /!49.-*+)  !*,…, 7.'8=&"( %*=8/<%3, =(=8/<%3, =.,.)"( 1-!=8/<%3…»  

��-�����, *(!';!=%9! !1-(=($%"& 9%*%9.$&*! *(!';!=%9+), *! =! ".-
"!0*+) !'?(9 7*.*%) % 1!*#"%)*!5! .11.-."., /!"!-+) 1!7,!$%$ '+ % 1!$&7!-
,."& %; , /.0( ",( -(.$&*!5! %* "-89(*".-%# *( *.  $!,.;, . *. =($(, 1! /!$&-
/8,   80("!9 «%*6!-9.<%!**!5! ,7-+,.», 7*.*%# , *. "!#2(( ,-(9# 8=,.%,.3"-
 # (% 0. "! 8 ".-(,.3") 6./"%0( /% /.>=+( =,. 5!=.. �-% :"!9 *(!';!=%9! 
80( "&, 0"! %7'+"!/ %*6!-9.<%%, -.,*! /./ % 7*.*%), ,+7+,.(" %*6!-9.<%!*-
*83 1(-(5-87/8, 7.0. "83 =($.(" 1-!<(   1-%*#"%# -(4(*%) 9(=$(**+9 % *(-
:66(/"%,*+9. 

�-������, *(!';!=%9! ,+ "-.%,."& $%*%3 ,7.%9*!) 8,#7/% =% <%1$%* 
%*6!-9.<%!**!5! '$!/.  ! , (9% =% <%1$%*.9% 1-!<(  . !'80(*%#, %9(32%-
9% *( "!$&/! 1-#9!(, *! % /! ,(**!( !"*!4(*%( / «%*6!-9.<%!**+9 =% <%1-
$%*.9», *.0%*.#  ! 4/!$&*!)  /.9&%. �$# -(.$%7.<%% :"!5! 1!=;!=. "-('8(" # 
/./ ,+ !/%) 8-!,(*& :-8=%<%% % /!91("(*"*! "% 1-(1!=.,."($() %*6!-9.<%-
!**!5! '$!/., /!"!-+( =!$>*+ 7*."& %$%, *. /-.)*%)  $80.), ;!"# '+ %9("& 
1-(= ".,$(*%# ! =-85%; =% <%1$%*.; , (5! /8- . !'80(*%#, "./ % ,7.%9*+) 
8-!,(*& /!91("(*<%% 1-(1!=.,."($()-1-(=9("*%/!,, /!"!-+( =!$>*+ %9("& 
1-(= ".,$(*%(, 5=( % /./ , %; =% <%1$%*( 9!>(" % 1!$&7!,."& #  % "(9. 7*.-
*%) % *.,+/!,  6(-+ %*6!-9.<%!**+; "(;*!$!5%). 



 299 

�-	�������, ( $% -.  9."-%,."& /!91("(*"*! "& /./ 89(*%( �
������ 

���	����
�� � �	�����( ������������	��, "! -.7,%"%( �
��������������� 
!'80.32%; #    .9!5! *.0.$. %; !'80(*%#, 1!:".1*! « ! 4/!$&*!)  /.9&%» =! 
,87. % 1! ",87!, /!5! !'80(*%#, =!$>*!  "."& /-.(85!$&*+9 /.9*(9  % "(9+ 
!'-.7!,.*%#. 	 :"!9  $80.( -!$& 1-(1!=.,."($# '8=("  ,!=%"& # / -!$% 98=-!-
5! *.1-.,$#32(5!, /8-."!-., %* "-8/"!-., *. ".,*%/., /!"!-+) =!$>(* '-."& , 
 ,!% -8/% %*%<%."%,+ -!,*! *.  "!$&/!, 0"!'+ *( !"!'-."& :"8 %*%<%."%,8 8 
!'80.32(5! #, *( !"'%"& , *(9 >($.*%( %  1! !'*! "& 9+ $%"&, 1-%*%9."& 
-(4(*%# % =() ",!,."&  .9! "!#"($&*! (/./ ,  % "(9( 1!=5!"!,/% .9(-%/.*-
 /%; 1%$!"!,: «�* "-8/"!- =!$>(* '+"& 98=-, /./  !,., /-!"!/, /./ 5!$8'& % 
'!$"$%,, /./ 1!185.)»). �-%0(9 -.7,%,."& /.0( ",.  .9! "!#"($&*! "% % !",("-
 ",(**! "% 7. 1-%*%9.(9+( -(4(*%# *(!';!=%9!  ! 4/!$&*!)  /.9&%. 

 
�-% 1!=5!"!,/( 9."(-%.$+ '+$% % 1!$&7!,.*+  $(=832%( %*"(-*("-

-( 8- +: www.cqaie.org, www.rc.edu.ru, www.chea.org, www.enga.net, 
www.qaa.ac.uk, www.inqaahe.nl, europa.eu.int/comm/education/higher.html, 
www.unesco.org, www.cepes.ro, www.ibe.unesco.org, www.ecju.org, 
www.unige.ch/eua/, www.engc.org.uk/ingenium/2/washington.html, http://pedlib. 
ru/Books/3/0389/3_0389-1.shtml, http://www.eduhmao.ru/info/1/3760/83683/. 
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�($(,!) 7.=.0()  !,-(9(**!5! 1(-%!=. -.7,%"%# *.4(5! -(5%!*. #,$#(" # 

!'( 1(0(*%( ,+ !/%; "(91!, -! ". ,.$!,!5! -(5%!*.$&*!5! 1-!=8/"., =.$&-
*()4(( *.-.2%,.*%( :66(/"%,*! "% 1-!%7,!= ",. % =! "%>(*%( *. ! *!,( :"!-
5! ,+ !/!5! 8-!,*# % /.0( ",. >%7*% *. ($(*%#. �!:"!98 =$# �( 18'$%/% �!9% 
,!7*%/.(" *(!';!=%9! "& ./"%,%7.<%% =() ",832%; % 1!% /. *!,+; % "!0*%-
/!, % 6./"!-!, 1!$!>%"($&*!) =%*.9%/% :/!*!9%0( /!5! -.7,%"%#. 

�(5!=*# =!9%*%-832() <($&3 :/!*!9%0( /!) 1!$%"%/% �( 18'$%/% �!-
9% #,$#3" # -! " /!*/8-(*"! 1! !'*! "% % -. 4%-(*%( =!$% !"(0( ",(**+; 
/!91.*%) *. ,*8"-(**(9 % 9%-!,!9 -+*/.;, 1!,+4(*%( :66(/"%,*! "% %; 
=(#"($&*! "%. �-!<(  + 5$!'.$%7.<%%, 8 %$(*%# 9(>=8*.-!=*!) /!*/8-(*<%%, 
;.-./"(-%7832%( 9%-!,83 :/!*!9%/8, #,%$% & !'?(/"%,*!) 1-(=1! +$/!) 
 9(*+ 1.-.=%59+ 81-.,$(*%# /!*/8-(*"! 1! !'*! "&3, /!"!-.#  ! "!%" , !"-
/.7( !" "-.=%<%!**!) 1-!9+4$(**!) 1!$%"%/% % 1(-(;!=( / *!,!)  % "(9( !--
5.*%7.<%% 1-!%7,!= ",., ! *!,.**!) *. % 1!$&7!,.*%% 1-(%982( ",  1(<%.$%-
7.<%% / /!!1(-.<%%. 	  ,#7%   :"%9 ,.>*()4%9% 6./"!-.9% =,%>(*%# % 8=(--
>.*%# 1-(,! ;!= ",. *.= /!*/8-(*".9%  ".*!,#" # *( "!$&/! %**!,.<%%, *! % 
,7.%9! ,#7% 9(>=8 1-(=1-%#"%#9%, 0"! !'( 1(0%,.(" 8 $!,%# 1!  !7=.*%3  (-
"(,+;  "-8/"8- — /$. "(-!,. 

	 1! $(=*(( ,-(9# , �( 18'$%/( �!9% 1-!% ;!=%" ! !7*.*%( 7*.0%9! "% 
/$. "(-*!5! 1!=;!=. , -(4(*%% 7.=.0 9!=(-*%7.<%% % "(;*!$!5%0( /!5! -.7,%-
"%# *.<%!*.$&*!) :/!*!9%/% % , 1-./"%0( /!9 ,*(=-(*%% 1!==(->%,.32%; 

                                           
35© �!"!4 �. �., �!"!4 �. 
., 2012 
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%**!,.<%!**83 =(#"($&*! "& %* "%"8<%!*.$&*&5;  "-8/"8-,  ("(,+; % /$.-
 "(-*+; !'-.7!,.*%). �.**+) %*"(-(  !'?# *#(" # 4%-!/!9. 4".'*+9 1!$!-
>%"($&*+9 !1+"!9 /$. "(-%7.<%% :/!*!9%/ 9*!5%; -.7,%"+;  "-.* 9%-.,  !-
 (=*%; -(5%!*!,, =!/.7.,4%9 *( , "(!-%%, . *. 1-./"%/( :66(/"%,*! "& % -
1!$&7!,.*%#  ("(,+;  "-8/"8- , 1!,+4(*%% /!*/8-(*"! 1! !'*! "% :/!*!9%-
/% /./ !"=($&*+; -(5%!*!,, "./ %  "-.*+ , <($!9. �-(%982( ",. /$. "(-*!5! 
1!=;!=.  1! !'*+  "."& =$# $( *!5!  (/"!-. -( 18'$%/% «$!/!9!"%,.9%» :/!-
*!9%0( /!5! -! ".. �% "(9. /$. "(-!, 1!7,!$#(" 1-%=."& 5%'/! "& !-5.*%7.-
<%% 81-.,$(*%# %*,( "%<%!**+9 % %**!,.<%!**+9 1-!<(  !9 *. "(--%"!-%% 
�( 18'$%/% �!9%. �2( !=*! *( !9*(**!( 1-(%982( ",! /$. "(-*!5! 1!=;!=. 
 ! "!%" , ,!79!>*! "% -(4%"& 1-!'$(98 !5-.*%0(*%# %*,( "%<%!**+; -( 8--
 !, (, 0. "% -.7,%"%# '%!:*(-5("%/% *. '.7( 1(-(-.'!"/% =-(,( *!5!  +-&# % 
=-(,( *+; !";!=!, , -(5%!*.; % -.7,%"%% *!,+; *.1-.,$(*%) , 1-!%7,!= ",( 
:*(-5!*! %"($()) , !'( 1(0(*%% %**!,.<%!**!) =(#"($&*! "%, 1! /!$&/8, /./ 
1!/.7+,.(" 7.-8'(>*+) !1+", !*%, /./ 9.5*%", 1-%"#5%,.3" /  ('( , ( *!,+( % 
*!,+( %*,( "%<%%, , "!9 0% $( %*! "-.**+(. �"% 7!*+ 1-%7,.*+  "."& 1$."-
6!-9!) =$# !'-.7!,.*%# "(--%"!-%.$&*!-1-!%7,!= ",(**+; /$. "(-!, % (=%-
*+; "(;*!$!5%0( /%; <(1!0(/ 1! 1-!%7,!= ",8 1-!=8/<%%   ,+ !/!) =!'.,$(*-
*!)  "!%9! "&3, 6!-9%-832%; ! *!,*!) ,/$.= , :/!*!9%/8 /./ , <($!9 1! 
�( 18'$%/( �!9%, "./ % , 98*%<%1.$&*+; !'-.7!,.*%#;. �"! ,.>*()4(( *.-
1-.,$(*%( -(5%!*.$&*!) 1!$%"%/% *. '$%>.)483 1(- 1(/"%,8 -.7,%"%# �( -
18'$%/% �!9%. �.7,%"%( -!  %) /%; -(5%!*!, , 1(- 1(/"%,( =!$>*! 1-%!'-(-
 "% %**!,.<%!**+) ;.-./"(-, . 1-! "-.* ",(**.# /!*6%58-.<%# — '!$&483 
5%'/! "&,  "."& 9(*(( 1-%,#7.**!) /  $!>%,4() # :*(-5! +-&(,!) '.7( % / 
<(*"-.9 /!*<(*"-.<%% 6%*.* !,+; 1!"!/!,. 	!7-. "(" "./>( -!$& *!,+; <(*-
"-!, %**!,.<%!**!5! :/!*!9%0( /!5! -! "., 5=( 1-(=1!$.5.(" # /!*<(*"-.<%# 
/.=-!,!5! % "(;*!$!5%0( /!5! 1!"(*<%.$!,,  82( ",(**+9 !'-.7!9 ,$%#32%; 
*. %79(*(*%( "(--%"!-%.$&*!)  "-8/"8-+ -.  ($(*%# % *. -. 1-(=($(*%( "-8-
=!,+; -( 8- !,. 

	 *. "!#2(( ,-(9# % 1!$&7!,.*%( /$. "(-*!5! 1!=;!=. 8>( 7.*#$! !=*! %7 
/$30(,+; 9( " ,  "-."(5%#;  !<%.$&*!-:/!*!9%0( /!5! -.7,%"%# �( 18'$%/% 
�!9%. �#= 1-!(/"!, -.7,%"%# "(--%"!-%.$&*+; /$. "(-!, $( !1-!9+4$(**!5! 
/!91$(/ . �( 18'$%/% �!9% -(.$%78(" # , %*%<%."%,*!9 1!-#=/(. 	 $( !1-!-
9+4$(**!9 /!91$(/ ( �( 18'$%/% �!9% "(--%"!-%.$&*+) /$. "(- 6./"%0( /% 
 6!-9%-!,.$ # , �+/"+,/.- /!9 $( !1-!9+4$(**!9 87$(. 	 *(5! ,;!=#" 
/-81*+( 1-(=1-%#"%# <($$3$!7*!-'89.>*!5! 1-!%7,!= ",., =(-(,!!'-.'."+-
,.32%( 1-(=1-%#"%#. 	 <($$3$!7*!-'89.>*!) 1-!9+4$(**! "% �( 18'$%/% 
�!9% "./%; 1-(=1-%#"%) "-%, =,. %7 *%;, /!*<(*"-%-832%( 95 % 1-!=8/<%% 
!"-. $%,  !5$. *! 1-!%7,(=(**!) /$.  %6%/.<%%, !"*! #" # / ,+ !/!:66(/-
"%,*!98 /$. "(-8: «�!*=% �+/"+,/.- /%) ���» % «�+/"+,/.- /%( '89.>-
*+( %7=($%#». 

«�!*=% �+/"+,/.- /%) ���» — !=*! %7 ,(=82%; 1-(=1-%#"%) <($$3-
$!7*!-'89.>*!) 1-!9+4$(**! "%  "-.*+, ,+18 /.32(( !/!$! 40 % !6% *!) 
% !6 ("*!) '89.5% % !/!$! 60 % /.-"!*. «"!1-$.)*(-» , �!  %%.  

	 2008—2011 55. 1-(=1-%#"%( ! 82( ",%$! /-81*()4%) , <($$3$!7*!-
'89.>*!) 1-!9+4$(**! "% �!  %% %*,( "%<%!**+) 1-!(/" «�"(1»   !'?(9!9 
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/.1%".$!,$!>(*%) '!$(( 500 9$* (,-!, *.1-.,$(**+) *. 8,($%0(*%( !'?(9. % 
%*"(* %6%/.<%3 ,+18 /. 1-!=8/<%%. �! %"!5.9 -(.$%7.<%% 1-!(/". «�"(1» , 
2011—2012 55. '8=8" =! "%5*8"+  $(=832%( 1!/.7."($%: 8,($%0(*%( !'?(9. 
1(-(-.'!"/% =-(,( *!5!  +-&# *. 1,0 9$* 93 , 5!= (=! 4 9$* 93); 8,($%0(*%( 
1-!%7,!= ",. <($$3$!7+ *. 190 "+ . " (=! 750 "+ . "), '89.5% % /.-"!*. — *. 
98 "+ . " (=! 940 "+ . "). �! %"!5.9 -.'!"+ 1-(=1-%#"%# 7. 2011 5. (1! !1(-.-
"%,*+9 =.**+9) 8,($%0(*%( 1-!%7,!= ",. <($$3$!7+  ! ".,%$! *. 19 % / 
2010 5., '89.5% — *. 2 %, /.-"!*. — *. 36 %. �! "%5*8"+( 1-!%7,!= ",(**+( 
% 6%*.* !,+( 8 1(;% — 7./!*!9(-*!(  $(= ",%( 1! $(=!,."($&*!) -(.$%7.<%% 
,$.=($&<(9 («�!*=%», 
, "-%#)  "-!5%; 1-%*<%1!, 81-.,$(*%# 1! 9%-!,+9 
 ".*=.-".9, ,*(=-(*%# >( "/!) 6%*.* !,!) =% <%1$%*+ ,! , (; 7,(*&#;, , ". 0. 
% 1-% 81-.,$(*%% =!0(-*%9% /!91.*%#9%.  

	9( "(   "(9 1-% 1!$!>%"($&*!) !<(*/( 1-!%7,!= ",(**!) % 6%*.* !,!) 
 "-."(5%% «�!*=% ����» , <($!9 /!*<(1<%# -.7,%"%# /!9'%*.". *( 1!$*!-
 "&3 !",(0.("  "-."(5%0( /%9 *.1-.,$(*%#9 1!,+4(*%# /!*/8-(*"! 1! !'*!-
 "% 80. "*%/!, /$. "(-.: 1!  82( ",8, 1-!% ;!=%" )�	���	����� -.7,%"%( 1-!-
%7,!= ",. *. 1-(>*(9 !'!-8=!,.*%%   9!=(-*%7.<%() !"=($&*+; 80. "/!, "(;-
*!$!5%0( /!) <(1!0/% 1-% 7*.0%"($&*!9 -! "( $( !1!"-('$(*%#,  .9. 1-!=8/-
<%# "./>( *( 9(*#(" #. 	 /.0( ",( -+*!0*!5! !'! *!,.*%# 1-!%7,!=%9+; %*-
,( "%<%) 8/.7+,.(" # !" ".,.*%( �!  %% 1! 1!"-('$(*%3 '89.5% *. =848 *.-
 ($(*%# !" ��
, �%*$#*=%% % =-85%; -.7,%"+;  "-.* % *(!';!=%9! "& (5! 
1-(!=!$(*%#. �./!) 18"& -.7,%"%# *($&7#  0%"."& %*"(* %,*+9, %**!,.<%!*-
*+9, 8 "!)0%,+9.  

	 /!*<(1<%%  !,-(9(**!) «:/!*!9%/% 7*.*%)» 1-%!-%"(" — '(-(>*!(, 
:/!$!5%0( /% 8 "!)0%,!( -.7,%"%(, 1-% /!"!-!9 *. 1(-,+) 1$.* ,+;!=#" *( 
-! " 1-!%7,!= ",. % 1!"-('$(*%#, .  *%>(*%( 7."-.", 1-%-!=! '(-(>(*%(,  *%-
>(*%( :/!*!9%0( /!) =%66(-(*<%.<%%. �"% %=(% 1-% 82% 1-!(/"8, *! $%4& 
!"0. "%. �-!9( "!5!, 6%*.* !,+(, "(;*!$!5%0( /%(, % !-5.*%7.<%!**!-
81-.,$(*0( /%( -( 8- + %*,( "1-!(/"., /./ % , '!$&4%* ",( "./%; 1-!(/"!, 
<($$3$!7*!-'89.>*!5! /!91$(/ . (=. % =-85%; !"-. $() 1-!9+4$(**! "%) 
�!  %%, 1! "81.3" %7-7. -8'(>., 0"!  ,%=("($& ",8(" !  $.'!) /!*/8-(*"! 1!-
 !'*! "% !"(0( ",(**!) 1-!9+4$(**! "% % 7./-(1$#("  *%>(*%(  .9! "!#-
"($&*! "%  "-.*+ % -(5%!*.. 

�. 6(=(-.$&*!9 8-!,*(  6!-9%-!,.* -#= 9(;.*%79!,, 1!7,!$#32%; !'( -
1(0%"& 5%'/!( 6%*.* %-!,.*%( 9(-!1-%#"%) 1! -.7,%"%3 /$. "(-!,. �./, ,  !-
!",(" ",%%   �-.,%$.9% 1-(=! ".,$(*%#  -(= ", 6(=(-.$&*!5! '3=>("., 1-(-
=8 9!"-(**+; *. 5! 8=.- ",(**83 1!==(->/8 9.$!5! 1-(=1-%*%9."($& ",., *. 
/!*/8- *!) ! *!,( ,+=.3" #  8' %=%%  8'?(/".9 �� *. 6%*.* %-!,.*%( 9(-
-!1-%#"%), 1-(=8 9!"-(**+; ,  !!",(" ",832() -(5%!*.$&*!) 1-!5-.99(. 
�.**+) 9(;.*%79  !7=.(" ,!79!>*! "% =$# 9./ %9.$&*! 5%'/!5! % 1!$&7!,.-
*%# 6%*.* !,!) 1!==(->/%  8'?(/"!, �� , <($#; -(.$%7.<%% 4%-!/!5!  1(/-
"-. /$. "(-*+; %*%<%."%,. 

�9(3" # *. 6(=(-.$&*!9 8-!,*(  !!",(" ",832%( -(/!9(*=.<%% 1! 6!--
9%-!,.*%3 % -.7,%"%3 /$. "(-*!) 1!$%"%/% , -(5%!*(, , -.9/.; /!"!-!) '+$% 
,+=($(*+ "-% ! *!,*+( *.1-.,$(*%#  "%98$%-!,.*%# 1-!<(  . 6!-9%-!,.*%# 
/$. "(-!,. 
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� �!=() ",%( %* "%"8<%!*.$&*!98 -.7,%"%3 /$. "(-!,, , 1(-,83 !0(-(=& 
— -.7-.'!"/.  "-."(5%% %; -.7,%"%#: 

•  "%98$%-!,.*%( %**!,.<%) % /!99(-<%.$%7.<%% "(;*!$!5%); 
•  !=() ",%( , 1-(=! ".,$(*%% /!* 8$&".<%!**+; 8 $85; 
• 9!*%"!-%*5 % 1-!5*!7%-!,.*%( 1!"-('*! "() -+*/. "-8=., 1$.*%-!,.*%(, 

80. "%( , -.7-.'!"/( 5! 8=.- ",(**!5! 7.=.*%# *. 1!=5!"!,/8  1(<%.$% "!,; 
• -.7-.'!"/. % -. 1-! "-.*(*%( -8/!,!= ", % 1! !'%) 1! !-5.*%7.<%% 

81-.,$(*%# *. 1-(=1-%#"%#;   80("!9 !"-. $(,!)  1(<%6%/%. 
� �(-+, *.1-.,$(**+( *. 1!,+4(*%( /!*/8-(*"! 1! !'*! "% 80. "*%/!, 

/$. "(-.: 
•  !=() ",%( -.7-.'!"/( 1-!5-.99 =!$5! -!0*+; 1.-"*(- /%; %  $(=!,.-

*%), /!!1(-.<%% 1-(=1-%#"%) 1-% 6%*.* %-!,.*%% % -(.$%7.<%% �����; 
•  8' %=%-!,.*%( 0. "% 7."-." 1-(=1-%#"%) *.  !7=.*%( 1-!9+4$(**+; 

!'-.7<!,, -(5% "-.<%3 % 1-.,!,83 !;-.*8 7. -8'(>!9 %7!'-("(*%); 
• 8 ".*!,$(*%( $&5!" 1! 81$."( -(5%!*.$&*+; % 9( "*+; *.$!5!, %  '!-!,, 

. "./>( *.$!5. *. 0. "& 1-%'+$%, 1!=$(>.2() 81$."( , '3=>("  8'?(/". ��; 
 !7=.*%( ! !'+; :/!*!9%0( /%; 7!* -(5%!*.$&*!5! 8-!,*#; 

•  !,9( "*.# -(.$%7.<%# !'-.7!,."($&*+; 1-!5-.99 (9."(-%.$&*!-
"(;*%0( /!(, "(;*!$!5%0( /!( % /.=-!,!( !'( 1(0(*%( <($(,!) 1!=5!"!,/%). 

� �!-9%-!,.*%( '$.5!1-%#"*+; 8 $!,%) =$# -.7,%"%# /$. "(-.: 
• %*,( "%-!,.*%( , -.7,%"%( %*>(*(-*!) % "-.* 1!-"*!) %*6-. "-8/"8-, 

>%$%2*!(  "-!%"($& ",!   80("!9 7.=.0 -.7,%"%# /$. "(-!,. �(.$%7.<%# 9(- 
*.$!5!,!5! -(58$%-!,.*%# =$# 80. "*%/!, /$. "(-!,; 

• 6%*.* %-!,.*%( %**!,.<%) , -.9/.; 6(=(-.$&*+; <($(,+; 1-!5-.99; 
• 1-!5-.99+ �!*=.  !=() ",%# -.7,%"%3 9.$+; 6!-9 1-(=1-%#"%) , *.-

80*!-"(;*%0( /!)  6(-( (�!*= �!-"*%/.): 1!==(->/.  !7=.*%# *!,+; %**!,.-
<%!**+; 1-(=1-%#"%); 

• 1!9!2& , -(.$%7.<%% %**!,.<%!**+; 1-!(/"!,, ,+1!$*#(9+; 9.$+9% 
%**!,.<%!**+9% 1-(=1-%#"%#9% *. ! *!,(  !' ",(**+; -.7-.'!"!/ % 1-% 80.-
 "%% ,87!,; 

• 1!==(->/. �����, , "!9 0% $( 1-!,!=%9+; 1-(=1-%#"%#9% =$# ! ,!(-
*%# $%<(*7%) *. *!,+( "(;*!$!5%% % "(;*%0( /%( -(4(*%#, 1-%!'-(".(9+; 8 
-!  %) /%; ,87!,, ./.=(9%0( /%; % !"-. $(,+; %* "%"8"!,. 

�.>=83 %7 :"%; 7.=.0 9!>*! =(".$%7%-!,."& *. <($+) -#= /!*/-("*+; 
1!=7.=.0, -(4(*%( /!"!-+; =! "."!0*! "-8=!(9/!, "./ /./ :/!*!9%0( /!( -.7-
,%"%( $( !1-!9+4$(**!5! /!91$(/ . #,$#(" # 9*!5!. 1(/"*+9 1-!<(  !9, , 
/!"!-!9 1(-(1$(".3" # ,!7=() ",%# !'2(:/!*!9%0( /%;, 1-%-!=*+;, 1-!%7-
,!= ",(**+; % 9*!5%; =-85%; 6./"!-!,. �$.,*+9 <($(!'-.7832%9 *.1-.,$(-
*%(9 -.7,%"%# $( !1-!9+4$(**!5! /!91$(/ . *. '$%>.)483 1(- 1(/"%,8 #,-
$#(" # !1"%9%7.<%# (5! "!,.-*!-!"-. $(,!) % "(--%"!-%.$&*!)  "-8/"8-+.  

�$30(,+9% 7.=.0.9% -.7,%"%# ���
��-��
	����� 	�����+   80("!9 
 !,-(9(**+; 9%-!,+; "(;*!$!5%0( /%; % -+*!0*+; "-('!,.*%), % 1!$&7!,.-
*%# -(5%!*.$&*+; "!,.-*+; 1-(%982( ", % /!--(/"%-!,/% 9( "*!) 1-!=8/"!-
,!) $%*()/%, #,$#3" #: 

− *.-.2%,.*%( 9!2*! "() <($$3$!7*!-'89.>*!5! 1-!%7,!= ",.; 
− =%,(- %6%/.<%# "!,.-*!)  "-8/"8-+ 1$%"*!) 1-!=8/<%%; 
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− 85$8'$(*%( 1(-(-.'!"/% 1%$!9."(-%.$!, =$# 1!$80(*%# /$((*+; =(-(-
,#**+; %7=($%),  "-!%"($&*+; % 9('($&*+; :$(9(*"!, % =-85%; /!* "-8/<%-
!**+; 9."(-%.$!,; 

− -. 4%-(*%(  (/"!-. %*=8 "-%.$&*!5! =(-(,#**!5! =!9! "-!(*%#;  
− -.7,%"%( 1(-(-.'!"/% *%7/!/.0( ",(**!) =-(,( %*+ % =-(,( *+; !";!-

=!, , '%!"!1$%,!; 
− 8,($%0(*%( % 1!$&7!,.*%# =-(,( *+; !";!=!, , /!998*.$&*!) :*(-5(-

"%/( % 5(*(-.<%% :$(/"-!:*(-5%%. 
�!,(-4(* ",!,.*%( ���'���	������-������
����� 	�����+ !1%-

-.(" # *. 1-%*<%1+ -.,*!9(-*! "% -.79(2(*%# 1-!%7,!= ",., 1!$*!"+ 1-(=-
 ".,$(*%# 1(-(-.'."+,.32%;  (59(*"!,,  +-&(,!)  '.$.* %-!,.**! "% %  !-
<%.$&*!) !",(" ",(**! "%.  

�(4(*%( *.7,.**+; ,+4( 7.=.0 1!"-('8(" !<(*/%  !,-(9(**!5! % 1(--
 1(/"%,*!5!  ! "!#*%# $( *!5!  (/"!-.   1!7%<%% :66(/"%,*! "%, -.  9."-%-
,.(9!) , -.7*+;, *! ,7.%9! ,#7.**+; . 1(/".;, % 6./"!-!,, ,$%#32%; *. (( 
8-!,(*&. �$.,*+9% /-%"(-%#9% !<(*/% #,$#3" # :/!*!9%0( /.# %  !<%.$&*.# 
('3=>("*.#) :66(/"%,*! "& $( !1-!9+4$(**!5! /!91$(/ .. � *!,*+( 6./"!-
-+ :66(/"%,*! "% !'?(=%*(*+ ,  "-8/"8-*+(, !"-.>.32%(  !!"*!4(*%# % 
1-!1!-<%% -.7$%0*+; :$(9(*"!, $( !1-!9+4$(**!5! /!91$(/ ., % %*6-.-
 "-8/"8-*+(, !'( 1(0%,.32%( (5! =(#"($&*! "&. 

�./ 1!/.7+,.(" 9%-!,!) !1+", !=*!) %7 *.%'!$(( :66(/"%,*+; 6!-9 -(.-
$%7.<%% /$. "(-*!) 1!$%"%/% #,$#(" #  !7=.*%( 5! 8=.- ",(**!-0. "*+; 1.-"-
*(- ",, , /.1%".$( /!"!-+; 9!58" 80. ",!,."& 9( "*+( ,$. "%, /!99(-0( /%( 
1.-"*(-+ % %* "%"8<%!*.$&*+( 0. "*+( %*,( "!-+, /!"!-+( 7./$30.3" =!5!-
,!-. !  "-."(5%0( /!9 ,7.%9!=() ",%%. �!$& 6(=(-.$&*+; % -(5%!*.$&*+; ,$.-
 "() , :"!9  $80.( !1-(=($#(" # !'2(), *( "-('832()  82( ",(**+; 6%*.* !-
,+; ,$!>(*%) 1!==(->/!) -(.$%78(9+; 1-!(/"!,, !'( 1(0(*%(9 5.-.*"%) ,!7-
,-.". %*,( "%<%). �.,*!9(-*!( -. 1-(=($(*%( -% /!, 9(>=8 , (9% 80. "*%/.-
9% /$. "(-. "./>( 9!>(" #,$#"& # =() ",(**+9  "%98$!9 =$# -.7,%"%# %**!-
,.<%!**! !-%(*"%-!,.**+; /$. "(-*+;  "-8/"8-. 

	 1(- 1(/"%,( ,!79!>*! 6!-9%-!,.*%( 5(!5-.6%0( /% $!/.$%7!,.**+; 
,7.%9! ,#7.**+; 1-(=1-%#"%) — "(--%"!-%.$&*+; /$. "(-!, — , =-85%; -.)-
!*.; 18"(9  !7=.*%# 8 $!,%) =$# -(.$%7.<%% 1-%!-%"("*+; %*,( "%<%!**+; 
1-!(/"!, , !'$. "% ! ,!(*%# $( !, *. "(--%"!-%% �( 18'$%/% �!9%, ! !'(**! 
, 9*!5!$( *+; 1(-%6(-%)*+; -.)!*.; *. '.7( /-81*+; $( !1-!9+4$(**+; 
/!91$(/ !, («"!0(/ -! ".»). 

� ;!=# %7  +-&(,+; ,!79!>*! "() -! ". 1(-(-.'!"/% 1%$!,!0*!5!  +-&#, 
<(*"-.9% /-81*!5! $( !1%$(*%# 9!58"  "."& � "&-�8$!9 /%), �-!%</!-
�(0!- /%), �=!- /%), �!-"/(-!  /%) -.)!*+, 5=( 9!>*! -.79( "%"& 1-(=1-%-
#"%#   !'?(9!9 1-!%7,!= ",. =! 300…500 "+ . 93 1%$!9."(-%.$!, , 5!=.  

�$# � "&-�8$!9 /!5! -.)!*. !5-.*%0%,.32%9 6./"!-!9 #,$#(" # '!$&-
4!) !'?(9 .-(*=+, 7./-(1$(**!) 7. �
� «�!*=% ����», /!"!-!( 9!>(" *.-
1-.,%"&  ,!(  +-&( =$# 1(-(-.'!"/% , �+/"+,/.-. � *!,*+9% 1-(=1! +$/.9% 
-.7,%"%# $( *!5! /!91$(/ . � "&-�8$!9 /!5! -.)!*. #,$#3" #: 7*.0%"($&*+( 
$( *+( -( 8- +, /!"!-+( , *. "!#2%) 9!9(*" % 1!$&783" # 1-%9(-*! *. 
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"-("&, ,!79!>*! "& -.7,%"%# $( !1%$(*%# -(.$%78(" # 0(-(7  "-!%"($& ",! 
�(*"-. /!91$(/ *!) 1(-(-.'!"/% =-(,( %*+, /!"!-!( ,(=(" /!91.*%# «�(*-
"-!	8=�!9». �'2%) !'?(9 1$.*%-8(9!) 1(-(-.'!"/% *. =.**!9 1-(=1-%#"%% 
 ! ".,$#(" 750 "+ . 93, 0"! ,1!$*( .=(/,."*!  +-&(,+9 ,!79!>*! "#9 � "&-
�8$!9 /!5! % �!-"/(-!  /!5! -.)!*., 5=( 7. /!91.*%() 8>( 7./-(1$(*! , .-(*-
=( 1,3 9$* 93 =-(,( %*+.  

	!79!>*! "& -.7,%"%# $( !1%$(*%# , �-!%</!-�(0!- /!9 -.)!*( , *.-
 "!#2(( ,-(9# -(.$%78(" # 0(-(7  "-!%"($& ",! % 9!=(-*%7.<%3 $( !1%$&*+; 
1-!%7,!= ", "./%; /!91.*%), /./ ��� «�(0!-.�*(-5!�( 8- », ��� «
7%98"». 
�-% :"!9, % ;!=# %7 %9(32%; # $( *+; -( 8- !,, <($(,+9 !-%(*"%-!9 =$# 
1$.*%-!,.*%# -.7,%"%# $( !1%$&*!5! 1-!%7,!= ",. , �-!%</!-�(0!- /!9 -.)-
!*( =!$>(*  "."&  !,!/81*+) !'?(9 ,+18 /. 1%$!9."(-%.$!, *( '!$(( 
300…400 "+ . 93.  

�. "(--%"!-%% 98*%<%1.$&*!5! !'-.7!,.*%# �=!- /!5! -.)!*., *( 9!"-# 
*. "!, 0"! '!$&4.# 0. "& $( !1!$&7!,.*%# ,(=(" # ;!7#) ",832%9%  8'?(/".-
9%, 7.-(5% "-%-!,.**+9% *. "(--%"!-%% -.)!*., ! *!,*+( $( !7.5!"!,%"($% 
%*"(5-%-!,.*+ , /-81*+( $( *+( ;!$=%*5%, 81-.,$#(9+( %7-7. (5! 1-(=($!,.  

�/.7.$% & %  8'?(/"%,*+( 6./"!-+: !4%'/% , 1-%*#"%% -(4(*%) %7-7. *(-
;,."/% !1+". % *%7/!) /,.$%6%/.<%% 1(- !*.$., '(7!",(" ",(**! "& % *(7.%*-
"(-( !,.**! "&  !' ",(**%/!, , -.7,%"%% '%7*( .,  %$&*.# /!*/8-(*<%#  ! 
 "!-!*+ /-81*+; 1-!%7,!=%"($(), *(;,."/. 6%*.* !,+; % !-5.*%7.<%!**+; 
-( 8- !, *. !'( 1(0(*%( ,+ !/!5! "(;*!$!5%0( /!5! 8-!,*#.  

	 *. "!#2(( ,-(9# -!$& $( *!5! /!91$(/ . , 98*%<%1.$&*+; !'-.7!,.*%-
#;  ,(=(*. / 6!-9%-!,.*%3 $( ! +-&(,!) '.7+ =$# /-81*+; 1(-(-.'."+,.3-
2%; 1-(=1-%#"%) 5. �+/"+,/.-.. �!$#  !' ",(**!) 1(-(-.'!"/% *( 1-(,+4.(" 
8…10 %. 

� *!,*+( 1-!'$(9+, /!"!-+( , *. "!#2%) 9!9(*" *( 1!7,!$#3" -. -
/-+"& # , 1!$*!) 9(-( -.7,%"%3 /$. "(-!, , 98*%<%1.$&*+; !'-.7!,.*%#;, 
 $(=832%(: 

– /$30(,83 -!$& %5-.3" /!91.*%%, %*"(5-%-!,.**+( , ;!$=%*5% % !-%(*-
"%-!,.**+( % /$30%"($&*! *. ,+,!7 =-(,( *!5!  +-&# *. 1(-(-.'!"/8 , =-85%( 
-.)!*+; 

– "(;*!$!5%0( /.# 9!=(-*%7.<%# 1-!%7,!= ",(**+; 1-!<(  !, % 1-%,$(-
0(*%(  "!-!**() -.'!0()  %$+  8>.3" ,!79!>*! "% =$# 7.*#"! "% 9( "*!5! 
*. ($(*%#; 

– 1-(=1-%#"%# -.)!*., 7.*%9.32%( # $( !1%$(*%(9 % 1(-(-.'!"/!) % =(-
-(,!!'-.'!"/!), % 1+"+,.3" =(6%<%" 1(-,%0*!5! =-(,( *!5!  +-&#, 0"! 1-%-
,!=%" / 7*.0%"($&*!98 *(=!% 1!$&7!,.*%3 1-!%7,!= ",(**+; 9!2*! "(). 

	.>*()4() 7.=.0() *. 18"% -.7,(-"+,.*%# /$. "(-*+; %*%<%."%, #,$#("-
 #  !7=.*%( =() ",(**!) *!-9."%,*!-1-.,!,!) % 7./!*!=."($&*!) '.7+, '(7 /!-
"!-!) *(,!79!>*! 1-.,%$&*! 1-!-.'!"."& 3-%=%0( /83  ! ".,$#3283 /$.-
 "(-*+;  "-8/"8-. � -(5%!*.$&*+; ,$. "() !"=($&*+;  8'?(/"!, (=%*!) 9."-
-%<+ 1! "-!(*%# "./%;  "-8/"8- *.  (5!=*#4*%) =(*& *(". 	 !"$%0%( !" (,-!-
1() /!) 1-./"%/% /$. "(-%7.<%%, !6!-9$(**!) , ,%=( /!*/-("*!) % 0("/!) 
 % "(9+ !-5.*%7.<%% % /!* !$%=.<%% ,!79!>*! "(), 1-!%7,!= ",(**+; 9!2-
*! "()   <($&3 1!,+4(*%# 7.  0(" %**!,.<%) /!*/8-(*"! 1! !'*! "% !"-. $% 
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% "(--%"!-%% , <($!9, -!  %) /%( -(5%!*+ ,+ "-.%,.3" /$. "(-+ 1!  !' ",(*-
*!98 ,%=(*%3, %7!'-(".# /.>=+)  ,!) «,($! %1(=». 	 :"!)  ,#7% '+$! '+ <(-
$( !!'-.7*+9 ,+,( "% /$. "(-*+( %* "-89(*"+ -.7,%"%# *.  % "(9*+) 8-!-
,(*&, ,+-.'!"."& 18"(9  !5$. !,.**!5! ,7.%9!=() ",%# !'283 9("!=!$!5%3 
6!-9%-!,.*%# /$. "(-!,, . "./>( 9(;.*%79!, 5! 8=.- ",(**!) 1!==(->/% /$.-
 "(-*+; %*%<%."%, % /$. "(-*+; !-5.*%7.<%), 4%-( % 1!$&7!,."& 1-!5-.99*!-
<($(,+( 9("!=+. � *.4() "!0/% 7-(*%#, , *. "!#2%) 9!9(*" *(!';!=%9 =!/8-
9(*", /!"!-+) '+ *( "!$&/! !"-.>.$  !,-(9(**+( "(*=(*<%% %*,( "%<%!**!5! 
% %**!,.<%!**!5! 18"% -.7,%"%# 1! "%*=8 "-%.$&*!) % 5$!'.$%7%-832() # 
:/!*!9%/%, *! % ,/$30.$ 1./(" =!/89(*"!, 1-!5-.99*!5! ;.-./"(-.. 

�!91$(/ *.# =%66(-(*<%-!,.**.#  % "(9.  "%98$%-!,.*%# /.1%".$!,$!-
>(*%) , $( !7.5!"!,/8 % =(-(,!!'-.'!"/8   80("!9 ! !'(**! "() %  1(<%6%/% 
/.>=!5! /$. "(-. 9!5$. '+ !'( 1(0%"& '$.5!1-%#"*+) %*,( "%<%!**+) /$%9." 
=$# -.7,%"%# $( *!5! /!91$(/ . -(5%!*., 98*%<%1.$&*+; !'-.7!,.*%) �( 18'-
$%/% �!9%. 

�./%9 !'-.7!9, 1-!9+4$(**.# 1!$%"%/. — :"! /$30(,+9 9(;.*%79!9 
-(.$%7.<%%  "-."(5%% % 1-!5-.99  !<%.$&*!-:/!*!9%0( /!5! -.7,%"%# $( *!5! 
 (/"!-. �( 18'$%/% �!9%, , -.9/.; /!"!-+; 1!$80." 8 /!-(*%( 1-!<(  + /$.-
 "(-%7.<%%. 
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= � 658.51 
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	 ;!=( ,+1!$*(*%# 1(-(,!7!0*!5! 1-!<(  . .,"!"-.* 1!-"*!98 1-(=1-%-

#"%3 *(!';!=%9! !'( 1(0%"& "-('8(9!( /!$%0( ",! (=%*%< 1!=,%>*!5!  ! ".-
,. /!*/-("*!5! ,%=.. �-% :"!9 8 .,"!"-.* 1!-"*!5! 1-(=1-%#"%# (
��) =$# 
,+1!$*(*%# 7./.7.**!5! 1!"-('%"($#9% !'?(9. 1(-(,!7!/ ,!7*%/.(" *(!';!-
=%9! "& 1!==(->%,."&  !!",(" ",832%) 8-!,(*& /!:66%<%(*". "(;*%0( /!) 
5!"!,*! "%, ". (. .,"!1-(=1-%#"%( =!$>*! %9("& , "(;*%0( /% % 1-.,*!9  !-
 "!#*%% !1-(=($(**!( /!$%0( ",! (=%*%< "-.* 1!-"*+;  -(= ", (.,"!9!'%$(), 
1-%<(1!,, 1!$81-%<(1!,).  

�$# 1!==(->.*%# "(;*%0( /% % 1-.,*!5!  ! "!#*%# "-.* 1!-"*+;  -(= ",, 
-.'!"! 1! !'*! "% %; 87$!, % .5-(5."!, 1-(=1-%#"%3 *(!';!=%9! ,+1!$*#"& 
/!91$(/   (-,% *+; % -(9!*"*+; -.'!". �' $8>%,.*%( .,"!9!'%$() ,/$30.(" 
,+1!$*(*%( "./%; -(5$.9(*"*+; -.'!", /./ "(;*%0( /!( !' $8>%,.*%( (��-1, 
��-2), "./ % "(/82%) -(9!*" (��). �-!,(*& 1-!,(=(*%#  (-,% . 1!=,%>*!5!  !-
 ".,. % 8=!,$(",!-(*%# 1!"-('%"($& /!5!  1-! . *. 1(-(,!7/% *.1-#983  ,#-
7.*+. �! "."!0*+) 8-!,(*&  (-,% . — :"! 8-!,(*&,  !!",(" ",832%) "(;*%0(-
 /!98 -(5$.9(*"8. 
�� !'#7.*! ,+1!$*%"& 7.#,$(**+( 1(-(,!7/%, 1-% :"!9 
9!58" ,!7*%/*8"& 1-!'$(9+: !" 8" ",%# %$% *.$%0%# 7.1. *+; 0. "(); *.$%0%# 
%$% *(=! "."/. 6%*.* !,+; -( 8- !, *. 1-%!'-("(*%( 7.1. *+; 0. "() % .5-(-
5."!,; *.$%0%# %$% !" 8" ",%#  !!",(" ",832(5! "(;*!$!5%0( /!5! !'!-8=!,.-
*%# % /,.$%6%<%-!,.**+; -(9!*"*+; -.'!0%;. �!,(-4(* ",!,.*%( $!5% "%0(-
 /!5! 81-.,$(*%# ,  "-8/"8-( .,"!"-.* 1!-"*!5! 1-(=1-%#"%# 1!7,!$%" *.%-
$804%9 !'-.7!9,   9%*%9.$&*+9% 7."-.".9% % /.0( ",(**! ,+1!$*%"& *( 
"!$&/! 1(-(,!7/%, *! % *(!';!=%9+( "(;*!$!5%0( /%(  (-,% *+( -.'!"+. 

�-!.*.$%7%-8(9 ,7.%9! ,#7& !1(-.<%!**!5! % $!5% "%0( /!5! 81-.,$(*%# 
,  (-,% *!9 !' $8>%,.*%%. � ;!=# %7 1! ".,$(**+; 7.=.0, 1-(=$.5.(" # -. -
 9!"-("& ,+1!$*(*%( =,8; *(!';!=%9+; 8 $!,%) $!5% "%/%: !/.7.*%(  (-,% -
*!) 8 $85% , *(!';!=%9!( ,-(9# %   *.%9(*&4%9% %7=(->/.9%. �-% :"!9 *( 
%5*!-%-83" # % =-85%( 0("+-( $!5% "%0( /%; 8 $!,%#, "./%( /./, *8>*.# 8 $8-
5., , *(!';!=%9!9 /!$%0( ",(, *(!';!=%9!5! /.0( ",., /!*/-("*!98 !'?(/"8 

                                           
36 © �-(9((,. �. �., 2012 
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(1!"-('%"($3), /!"!-+( 1-%*%9.3" # /./ =!$>*+(, !=*./!, , =.**!)  "."&( *( 
-.  9."-%,.3" # /./ !'?(/" .*.$%7.. 

�.1-.,$(*%( !1(-.<%!**!5! 9(*(=>9(*". 1-(=8 9."-%,.(" -.7-.'!"/8 
1-!%7,!= ",(**!) 1-!5-.99+ ,+1!$*(*%# "(;*%0( /!5! !' $8>%,.*%# (��) % 
"(/82(5! -(9!*". (��) 1!=,%>*!5!  ! ".,. *. ! *!,(  1(<%.$%7%-!,.**!) %*-
6!-9.<%!**!) '.7+, ,/$30.32() 1$.*%-8(9+( *. -. 0("*+) 1(-%!= (5!=, 
/,.-".$, 9( #<) 1-!'(5% , -.7-(7( 9.-!/ 1!=,%>*!5!  ! ".,.; 1(-%!=%0*! "& 
"(;*%0( /!5! !' $8>%,.*%#; *!-9."%,+ "-8=!(9/! "% -.'!" 1! ,%=.9 "(;*%0(-
 /!5! !' $8>%,.*%# % "(/82(98 -(9!*"8; /!--(/"%-832%( /!:66%<%(*"+, 
80%"+,.32%( 8 $!,%# :/ 1$8.".<%% 1!=,%>*!5!  ! ".,., 9!=%6%/.<%3 1!=-
,%>*!5!  ! ".,. (!"$%0%( (5! !" '.7!,!) 9!=($%), 1-%-!=*!-/$%9."%0( /%( 8 -
$!,%#, 1-!'(5   *.0.$. :/ 1$8.".<%%, -.79(- 
�� % /!$%0( ",! "(;*!$!5%0( /% 
 !,9( "%9+; 5-811 1!=,%>*!5!  ! ".,.. �!-9."%, "-8=!(9/! "% "(/82(5! -(-
9!*". 1!=,%>*!5!  ! ".,. , =.**!9  $80.( 1-%*%9.(" # , ,%=( "-8=!(9/! "% 
*. 1000 /9 1-!'(5., ,(-!#"*! "& !"/.7!, *( 1-!5*!7%-8(" #, ". (. -.  0%"+,.-
3" # =("(-9%*%-!,.**+( 1-!<(  +, , /!"!-+; 1-(=1!$.5.(" # !" 8" ",%( , #-
/%;  $80.)*+; ,!7=() ",%). 	!7*%/.("  %"8.<%#, /!5=. *(!';!=%9!  !'$3=."& 
'.$.*  %*"(-( !,. �(7 % 1!$&7!,.*%# 1-!5*!7%-!,.*%# % -. 0(". ,(-!#"*! "% 
!"/.7. 87$. (.5-(5.".) , "-.* 1!-"*+; 1-!<(  .; 81-!2.3" # -. 0("+ 1-!%7-
,!= ",(**!) 1-!5-.99+ 1! ".*!,/% 1!=,%>*!5!  ! ".,. *. -(9!*", !=*./! 1-% 
:"!9  *%>.(" # 8-!,(*& =! "!,(-*! "% 1-!5*!7., 0"! 9!>(" 1-%,( "% / =(6%-
<%"8 1! "!, "(/82(5! -(9!*"., 9."(-%.$&*+; % 6%*.* !,+; -( 8- !,, *(!';!-
=%9+; =$# -(5$.9(*"*+;  (-,% *+; -.'!".  

�.  !,-(9(**!9 8-!,*( -.7,%"%# :/!*!9%0( /%; % %*6!-9.<%!**+;  % -
"(9  ".-+( % % 1+".**+( 1-%(9+ 1$.*%-!,.*%# 1-!%7,!= ",(**!) 1-!5-.99+ 
"(;*%0( /!5! !' $8>%,.*%# % "(/82(5! -(9!*". .,"!9!'%$(), ! *!,.**+( *. 
!1+"( =("(-9%*%-!,.**+; 9("!=!, -. 0("., !/.7+,.3" # *(=! "."!0*+9% ( 9. 
-% 8*!/). 	 "./%; 9("!=.;  0%".$% & *(%79(**+9% (=("(-9%*%-!,.**+9%) 5!-
=!,+( %  8"!0*+( 1-!'(5% .,"!9!'%$(), 9(>-(9!*"*+( 1(-%!=+, "-8=!(9/! "% 
"(;*%0( /%; !' $8>%,.*%) % -(9!*"!,, . "./>( =-85%( % ;!=*+( 1.-.9("-+. 

�. 0("+ 1-!%7,!= ",(**!) 1-!5-.99+ 1! =("(-9%*%-!,.**+9 1.-.9("-.9 
8=!'*+ '$.5!=.-# !"*! %"($&*!) 1-! "!"(, !=*./!, !*% 1!0"% , (5=. =.3" % -
/.>(*%( /!$%0( ",. -(.$&*+;  (-,% *+; ,!7=() ",%), .,  $(=!,."($&*!, % 1!-
"-('*! "% 9."(-%.$&*+; % "(;*!$!5%0( /%; -( 8- !, 1-(=1-%#"%# 1-% *(-.,-
*!9(-*!9 -. 1-(=($(*%% .,"!9!'%$() 1! 1-!'(58   *.0.$. :/ 1$8.".<%%. 

�!5% "%/. 1-% !1"%9%7.<%% =,%>(*%# 9."(-%.$&*+; 1!"!/!, ./"%,*! 
1-%9(*#(" 9("!=+ 9."(9."%0( /!5! 9!=($%-!,.*%# 1-!%7,!= ",(**+; 1-!<( -
 !,, $%*()*!( 1-!5-.99%-!,.*%(, . "./>( "(!-%3 -. 1% .*%), . , *%; , !"$%-
0%( !" =("(-9%*%-!,.**+;, % 1!$&783" #  "!;. "%0( /%( 9("!=+ -. 0("., !"!-
'-.>.32%( ,(-!#"*! "*+( 1-!<(  + %  !'+"%#. 

�$# !1"%9%7.<%% 1-!(/"*+; -(4(*%) % "(;*!$!5%0( /%; 1-!<(  !, =()-
 ",832%; .,"!"-.* 1!-"*+; 1-(=1-%#"%) *(!';!=%9! 1-%9(*(*%( *.80*!- 
!'! *!,.**!) 9("!=%/% !1-(=($(*%# 1!"-('*! "% , "(;*%0( /!9 !' $8>%,.-
*%% % -(9!*"( 1!=,%>*!5!  ! ".,.. �"! !'?# *#(" # "(9, 0"! -. 0("+ 1! =(-
"(-9%*%-!,.**!) 9("!=%/( 9!58" 1-%,( "% / !4%'/.9 , -.7+. �-!.*.$%7%-8(9 
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-. 0("+ 1!  82( ",832() =("(-9%*%-!,.**!) 9("!=%/% -. 0(". 1!"-('*! "% 
, -(9!*"( .,"!9!'%$() *. =,8; 1-%9(-.;. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�$!/- ;(9. =("(-9%*%-!,.**!5! 9("!=.  
-.7-.'!"/% 1-!%7,!= ",(**!) 1-!5-.99+ �� % �� 

 
1. �8 "& , 
�� %9(3" # *!,+( .,"!9!'%$% l*.0 = 0 /9, � 1 = 300 (=., /!"!-

-+( ,  -(=*(9 , 5!= !"-.'!".3" l5 = 50 "+ . /9. �-('8(" # !1-(=($%"& 5!=!,83 
1!"-('*! "& , /.1%".$&*+; -(9!*".; :"%; .,"!9!'%$() N/ 1-% 9(>-(9!*"*!9 
1-!'(5( l/ = 150 "+ . /9. 

 

N/ = � 1 l5 /(l/ – l*.0) = 300 C 50/(150 – 0) = 100 (=. 
 

�! ( "& %7 300 (=. .,"!9!'%$() / /!*<8 5!=. 100 (=. 1! -. 0("8 =!$>*+ 1!-
"-('!,."& /.1-(9!*".. �! 6./"%0( /% 1-% :"%; 8 $!,%#; %7 , (; *!,+; .,"!-

�. 0(" 1-!%7,!= ",(**!)  
1-!5-.99+ �� % �� 

�$.*!,+( 1-!'(5%, /9 

�! "(;*!$!5%0( /%9 5-811.9 

N1 N2 N... N... Ni 

�!-9."%,+ "-8=!(9/! "%  
��-1, 0($. 0 

�!-9."%,+  
1(-%!=%0*! "% ��-1, /9 

�! "(;*!$!5%0( /%9 5-811.9 

N1 N2 N... N... Ni N1 N2 N... N... Ni 

�!-9."%,+ 1(-%!=%0*! "%  
��-2, /9 

�! "(;*!$!5%0( /%9 5-811.9 

N1 

�!-9."%,+ "-8=!(9/! "%  
��-2, 0($. 0 

�! "(;*!$!5%0( /%9 5-811.9 

N1 N2 N... N... Ni 

�!--(/"%-832%(  
/!:66%<%(*"+ �� 

�!--(/"%-832%( 
/!:66%<%(*"+ �� 

�... 

N... 

�... �i �1 �1 �2 �2 �3 

�$.*%-!,.*%(  
 !'+"%) �� 

�! "(;*!$!5%0( /%9 5-811.9 

N1 

N2 N... 

Ni 

Ni 

�$.*%-!,.*%(  
 !'+"%) �� 

�! "(;*!$!5%0( /%9 5-811.9 �! "(;*!$!5%0( /%9 5-811.9 

N1 N2 N2 N... N... N... Ni N... 

�$.*%-!,.*%( "-8=!(9/! "% �� �$.*%-!,.*%( "-8=!(9/! "% �� 

�-!5*!7 -. ;!=.  
7.1. *+; 0. "() 

�-!5*!7 -. ;!=.  
:/ 1$8.".<%!**+; 9."(-%.$!, 
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9!'%$() *% !=%* %7 *%; *( 1!"-('8(" /.1%".$&*!5! -(9!*"., "./ /./ '8=8" 
%9("& 1-!'(5 1! 50 "+ . /9. 

 
2. �8 "& , 
�� %9((" # � 1 = 300 (=., /!"!-+( ,  -(=*(9 , 5!= !"-.'!".3" 

l5 = 50 "+ . /9. 
,"!9!'%$% *( *!,+(, %9(3" 1-!'(5   *.0.$. :/ 1$8.".<%% !" 
l*.0 = 100 "+ . /9. �-('8(" # !1-(=($%"& 5!=!,83 1!"-('*! "& , /.1%".$&*+; 
-(9!*".; :"%; .,"!9!'%$() N/ 1-% 9(>-(9!*"*!9 1-!'(5( l/ = 150 "+ . /9. 

 

N/ = 300 C 50/(150 – 100) = 300 (=. 
 

�!=",(->=.(" #, 0"! =("(-9%*%-!,.**.# 9("!=%/. -. 0(". 9!>(" =."& 
!4%'/8 , "-% -.7.. �./%( !4%'/% 9!58" 1!,$(0& 6!-9%-!,.*%( 7.1. !, 9."(-
-%.$&*+; -( 8- !,, *(  !!",(" ",832%; -(.$&*!) 1!"-('*! "% 1! /!$%0( ",8 
% ,-(9(*%, . "./>( / *(:66(/"%,*!98 % 1!$&7!,.*%3 !'!-!"*+;  -(= ",.  

	 7.,% %9! "% !" "(;*%0( /!5!  ! "!#*%# % 8 $!,%) :/ 1$8.".<%% 9!>(" 
%79(*#"& #  8"!0*+) 1-!'(5 .,"!9!'%$(), *!-9."%, 1-!'(5. =! /.1%".$&*!5! 
-(9!*". "./>( %9((" !"/$!*(*%# !"  -(=*() ,($%0%*+, (2( '!$&4(( -.  (%,.-
*%( 1-!% ;!=%" ,  -!/.;  $8>'+ !"=($&*+; =(".$(), 87$!, % .5-(5."!, .,"!9!-
'%$#. � $% 1-%9(*#"& $!5% "%0( /%) 1!=;!= , -. 0(".; 1-!%7,!= ",(**!) 1-!-
5-.99+, 1-% /!"!-+; , /.0( ",( % ;!=*+; =.**+; % 1!$&783" # *( =("(-9%-
*%-!,.**+(, .  $80.)*+( 7./!*+ % %; -. 1-(=($(*%(, "! ,+4(8/.7.**+; !4%-
'!/ 9!>*! %7'(>."&. 

�2( !=*! *.1-.,$(*%( $!5% "%0( /!5! 81-.,$(*%# .,"! (-,% *+9% 1-!-
<(  .9% — :"! 1!% / !1"%9.$&*+; -(4(*%) ,;!=#2%; 1!"!/!, "-('!,.*%) 
(7.#,!/) *. !' $8>%,.*%(. �$# 1-.,%$&*!5! 68*/<%!*%-!,.*%# -(9!*"*!5! 
1-!<(  . !'!-8=!,.*%(, (5! 1-!18 /*.# "(;*!$!5%0( /.#  1! !'*! "& =!$>*. 
*.%$804%9 !'-.7!9 % ,  -!/ 8=!,$(",!-#"& , ( 1! "81%,4%( 7.#,/%. 	 ;!=( 
1-!%7,!= ",.  (-,% *+; 8 $85 1! "81$(*%( .,"!9!'%$() *. 1! "+ "(;*%0( /!-
5! !' $8>%,.*%# % -(9!*". , (5=. *(-.,*!9(-*!, 1!:"!98 9!>*! 5!,!-%"&, 0"! 
1!"!/ "-('!,.*%) — ,($%0%*.  $80.)*.#. �-!9( "!5!, -. 1-(=($(*%( ,-(9(*% 
*. "(/82%) -(9!*" 1-!% ;!=%" 1! :/ 1!"(*<%.$&*!98 7./!*8 -. 1-(=($(*%#: 
*.1-%9(-, *. 8 "-.*(*%( 9($/%; "(;*%0( /%; *(% 1-.,*! "() '8=(" 7."-.0(*! 
*('!$&4!) !"-(7!/ ,-(9(*%, , "! ,-(9# /./ "(/82%) -(9!*" '!$&4!)  $!>*!-
 "% 1-!% ;!=%" -(=/!.  

�1(-.<%!**.# =(#"($&*! "& 
�� , %=(.$( =!$>*. 1-!,!=%"& #  ,!(,-(-
9(**! % '(7 7.=(->(/, 1!:"!98 , $!5% "%0( /!9 81-.,$(*%%  (-,% *+9% 1-!-
<(  .9% *(!';!=%9! =$# !1"%9%7.<%% % 1!$&7!,."& %7,( "*83  % "(98 9.  !-
,!5! !' $8>%,.*%#, /!"!-.#   1!9!2&3 9!=($%-!,.*%# 1!"!/!, 1!7,!$#(" -(-
4."& 7.=.0% 1$.*%-!,.*%# 1-!%7,!= ",(**!) '.7+  (-,% ., . "./>( !-5.*%7.-
<%% 1!"!/!,!5! 1-!<(  . "(;*%0( /!5! !' $8>%,.*%# % -(9!*". .,"!9!'%$() 
*.%$804%9 !'-.7!9.  

�./%9 !'-.7!9, -.  9!"-(*%( ,! ,7.%9! ,#7% !1(-.<%!**!5! % $!5% "%0(-
 /!5! 81-.,$(*%# , 1!"!/!,+; 1-!<(  .; 1-% 1-!%7,!= ",(  (-,% *+; -.'!", 
8 $85 , .,"!"-.* 1!-"*!9 1-(=1-%#"%% 1-(=1!$.5.(" -. 4%-(*%( !1"%9%7.<%-
!**+; ,!79!>*! "() .,"!"-.* 1!-"*!5! 1-(=1-%#"%# , *.1-.,$(*%% 1!,+4(-
*%#  ,!() /!*/8-(*"! 1! !'*! "%. 
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'.  . �	����������	�, 
/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

4����
���	� �
� 
4��� ����	
�� 37 
 

	 (  0. "$%,+(  (9&%  0. "$%,+  
!=%*./!,!, /.>=.#  (9&# *( 0. "$%,. 1!- ,!(98. 

�.  . #��	��� 

 
�+,.3" *( 0. "$%,+(  "-.*+,  "-.=.*%#  

/!"!-+; /.>8" # *.9  $%4/!9 *(: "("%0-
*+9% % 1!:"!98 *( ,+7+,.3" , *.   !08, ",%#. 

���	 -���� 

 
�*.0(*%( 1!*#"%# «%**!,.<%#», *( 9!"-# *. %9(32(( 0("/!( 7./!*!=.-

"($&*!( !1-(=($(*%(, 1-%9(*#(" # ,(7=( % , 3=8  !,(-4(**! *( , "(;  9+ $.; 
[1]. �.". /%,.*%(, 7.9+$%,.*%( "(-9%*. «%**!,.<%#» , *.4()  "-.*( 1-%!'-(-
".(" , ( '!$&4%) % '!$&4%) -.79.;. 

�=*. %7 1! $(=*%;  %"8.<%): «…1(-,+) ,%<(-1-(9&(- �5!-& �8,.$!, 
1-(=$!>%$ "%**!,.<%!**!(" -(4(*%(:  ".*<%% "(;!' $8>%,.*%#, *. /!"!-+; 
*( ;,.".(" ".$!*!, ��, 9!58" 7.1!$*#"& '89.5% !" -8/% % ,+ +$."&  "-.;!,2%-
/.9, *. ! *!,.*%% 0(5! .,"!,$.=($&<.9 '8=8" ,+=.,."& # 1!$% + ��
��» [2]. 
�2( 1-%9(-. �-% !'7!-( 1! $(=*%; *!,%*!/ , !'$. "% 9(=%<%* /%; 8 "-!) ", 
% "(;*!$!5%)  /$.=+,.(" # 9*(*%(, 0"!, / 1-%9(-8, , �!  %% % , �7-.%$(  $!,! 
«%**!,.<%#» %9(3" -.7*+( 7*.0(*%#. � *.  %**!,.<%# — 0"!-"! *('+,.$!( % 
5-.*=%!7*!(. 	 �7-.%$( — 1-! "! 0"!-"! *!,!(, ,.>*!( % *(!';!=%9!(. �"! 
9!>(" '+"& % *!,()4.# "(;*%/. —  .9+( 9.$(*&/%( :*=! /!1+ 6%-9+ 
Medigus =%.9("-!9 1,2 99, *! :"! 9!>(" '+"& % 8 !,(-4(* ",!,.**+) '%*", 
/!"!-+9 -.*(**+) 9!>("  .9 *.$!>%"& 1!,#7/8 !=*!) -8/!) [3]. �=*./! -! -
 %) /%( 1-(=1-%*%9."($% %**!,.<%#9% .' !$3"*! *( %*"(-( 83" #, 1! /!$&-
/8 %9(3" =-85%(, '!$(( $(5/%( ,!79!>*! "% =$# %7,$(0(*%# 1-%'+$%, "./ /./ 
1!,+4(*%( <(*+ *. *(6"& *. =!$% 1-!<(*". 1!$*! "&3 $%4.("  9+ $. ,$!>(-
*%# , %**!,.<%% [4].  

�"! >( =($."&? �+ -.7=($#(9 "!0/8 7-(*%# 
. �. �8'.) ., 0"! «�!  %# — 
"./.# ! !'(**.#  "-.*., , /!"!-!) '(7 5! 8=.- ",. *(0(5! *( 1-!% ;!=%"» [5]. 
�=*./! 5! 8=.- ",! — $%4& !=*! %7 .5(*"!, %**!,.<%!**!5! 1-!<(  ., *! 
7=( & *($&7# *(  !5$. %"& #   9*(*%(9 '+,4(5! 5$.,*!5! :/!*!9% ". �	�, 

                                           
37© �%".)5!-!= /%) �. �., 2012 
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�. �-35(-. [6], /!"!-!5! '( 1!/!%" 81!- *. %**!,.<%%. «�!*(0*!, %**!,.<%% 
,.>*+. �! !*%  ".*!,#" # ,.>*((, /!5=. 1!,+4.(" # :66(/"%,*! "& 1-!%7,!=-
 ",., 1-!#,$#(" # !'80(**+) 1(- !*.$… �!  %# 1!/. *( =! "%5$. "./%; 1!/.-
7."($(). 	 ��
 % �,-!1( %**!,.<%% 1-%4$% %7 6%-9, /!"!-+( -.'!".$% , 
/!*/-("*!9  (/"!-( % 7*.$% 1!"-('*! "%  (/"!-.…» 

�$# =.$&*()4(5! .*.$%7. , 1!9*%9  ;(98 %**!,.<%!**!5! 1-!<(  .: 
 

���� — ���� — ��� — �� — �� --- �,  
 

5=( ���� — 68*=.9(*".$&*+( *.80*!-%  $(=!,."($& /%( -.'!"+; ���� — 
1-%/$.=*+( *.80*!-%  $(=!,."($& /%( -.'!"+; ��� — !1+"*!-
/!* "-8/"!- /%( -.'!"+; �� — !1+"*!( 1-!%7,!= ",!; �� — 9.  !,!( 1-!%7-
,!= ",!; � — 1!"-('$(*%(. 

� "!0/% 7-(*%# 5! 8=.- ",(**!) 1!==(->/%, *. *.4 ,75$#=, *.%'!$&4(( 
7*.0(*%( %9(3" 1(-,+( =,. :".1..   

�8*=.9(*".$&*+( *.80*+( %  $(=!,.*%# — :/ 1(-%9(*".$&*.# %$% "(!-
-("%0( /.# =(#"($&*! "&, *.1-.,$(**.# *. 1!$80(*%( *!,+; 7*.*%) !' ! *!,-
*+; 7./!*!9(-*! "#;  "-!(*%#, 68*/<%!*%-!,.*%# % -.7,%"%# 0($!,(/., !'2(-
 ",., !/-8>.32() 1-%-!=*!)  -(=+. �(78$&"."+ "./%; %  $(=!,.*%) 7./$30.-
3" # , *.80*+; !"/-+"%#;, !'! *!,.*%% *!,+; 1!*#"%) % 1-(= ".,$(*%),  !7-
=.*%% *!,+; "(!-%). 	 ;!=( %  $(=!,.*%) *.;!=#" 1!=",(->=(*%( "(!-("%0(-
 /%( 1-(=$!>(*%# % %=(%. �-%!-%"("*!( 7*.0(*%( 68*=.9(*".$&*!) *.8/% !1-
-(=($#(" # "(9, 0"! !*. ,+ "81.(" , /.0( ",( 5(*(-."!-. %=(). �-%9(-*! 90 % 
68*=.9(*".$&*+; %  $(=!,.*%) 9!58" %9("& !"-%<."($&*+) -(78$&".". 
 %7 
! ".,4%; # 10 % *( , ( *.)=8" 1-%9(*(*%( *. 1-./"%/(. �($& 68*=.9(*".$&-
*+; %  $(=!,.*%) — 1!7*.*%( % -.7,%"%( "(!-%% ,!1-! .. 

�-%/$.=*+( *.80*+( %  $(=!,.*%# — %  $(=!,.*%#, *.1-.,$(**+( 1-(-
%982( ",(**! *. 1-%9(*(*%( *!,+; 7*.*%) =$# =! "%>(*%# 1-./"%0( /%; <(-
$() % -(4(*%# /!*/-("*+; 7.=.0. �! ( "& , !"$%0%( !" 68*=.9(*".$&*+; *.80-
*+; %  $(=!,.*%) !*% %9(3" %*83 *.1-.,$(**! "&. �; <($& — «!,(2( ",$(-
*%(» *.80*+; 7*.*%) , 1-!<(  ( 1-!%7,!= ",., , -(78$&"."( 0(5!  !7=.3" # *!-
,+( "(;*!$!5%%, /!* "-8/<%%, !'!-8=!,.*%#, 9.4%*+ % ". =. 1-!<(   :"!" 
1$.,*! 1(-(;!=%" , 6.7+: 1-!(/"%-!,.*%(,  "-!%"($& ",!, ! ,!(*%( % 1-!9+4-
$(**!( 1-!%7,!= ",!.[7]. 

�2( -.7 1!,"!-%9 #, -!$& 5! 8=.- ",. ,.>*. %9(**! , :"%; «%*6-. "-8/-
"8-*+;» :$(9(*".; =.**!5! 1-!<(  .. �=*./! , ".(" ,!1-!  !<(*/% :66(/"%,-
*! "% =.**+; ,$!>(*%). �!4$(9 # *. 9*(*%( =%-(/"!-. �* "%"8". 6%7%/% 
1(- 1(/"%,*+; 9."(-%.$!, �6%9 /!5! 5! 8=.- ",(**!5! .,%.<%!**!5! "(;*%-
0( /!5! 8*%,(- %"("., 1-!6(  !-. �. 	($%(,. [8], 0"! /-%"(-%(9 :66(/"%,*!-
 "% 1(-,!5! :".1. =!$>*. '+"& <%"%-8(9! "& 80(*+; (8 *.  , -( 18'$%/( %; 
9!>*! 1! 1.$&<.9 1(-( 0%"."&), . /-%"(-%(9 !<(*/% ,"!-!5! (1-%/$.=*!5!) 
:".1. — 1-%,$(/.(9+( 5-.*"+ , (,!79!>*+; *.80*+; 6!*=!,. �! *. 1-./"%/( 
1-!% ;!=%" , (   "!0*! "&3 =! *.!'!-!". 	 1-!4$!9 5!=8 1-(7%=(*" �� 
�. 
. �(=,(=(, 1!-80.(" 5! /!91.*%#9 ,,( "% =!$>*! "% ,%<(-1-(7%=(*". 1! 
%**!,.<%#9. 	 -(.$&*! "% 1-!%7!4$! 1-! "!( 1(-(%9(*!,.*%( %9(32%; # 
=!$>*! "() [9]. �( !" ".(" % 1-(9&(-  "-.*+. �. !0(-(=*!9 7. (=.*%% 1-.,%-
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"($& ",(**!) /!9%  %% 1! %**!,.<%#9 1-!7,80.$! «… -. 4%-%"& 80. "%( 5! -
 (/"!-. , %**!,.<%!**!9 -.7,%"%% ��…, 7.-1$."+ -8/!,!=%"($() 5! /!91.-
*%) 1! ".,%"& , 7.,% %9! "& !" %**!,.<%!**+; 8 1(;!,…, 5!  (/"!- =!$>(* 
 +5-."& ,.>*83 -!$& , %**!,.<%!**+; 1-!<(  .;…» [10]. �(/$.-%-8(" # "./-
>(, 0"! «…, 1!1+"/( 7. ".,%"& 5! /!91.*%% 7.*#"& # %**!,.<%#9% �($+) =!9 
9!>("  9(*%"& ,(/"!- 1-%$!>(*%# 8 %$%)… �!  (/"!-8 1-(=$.5.(" # ./"%,*! 
80. ",!,."& , =(#"($&*! "% "(;*!$!5%0( /%; 1$."6!-9 % ,+ !/!"(;*!$!5%0-
*+; /$. "(-!,…» [11]. 

�./%9 !'-.7!9, '(7 1!,!-!". 5! 8=.- ",. / %*"(-( .9 68*=.9(*".$&*!), . 
! !'(**! 1-%/$.=*!) *.8/%, -(7/!5!, , -.7+, , =( #"/% -.7, 8,($%0(*%#  !!"-
,(" ",832%;  "."() '3=>("., 1!*#"%( «%**!,.<%#» "./ % ! ".*(" # 9!=*+9 
 $!,(0/!9, 81!"-('$#32%9 # / 9( "8 % *( / 9( "8. 

  
�	��	����
	����	� ��	��� 

1. � *.8/( % 5! 8=.- ",(**!) *.80*!-"(;*%0( /!) 1!$%"%/( [�$(/"-!**+) -( 8- ] : 
6(=(-. 7./!* B 254-�� , -(=. !" 21.07.2011. — ��� «�!* 8$&".*"-�$3 ». 

2. �/ 1(-" �(,(-!-�.1.= [�(/ "]. — 2012. — B 2—3. 
3. htth: //www/kommersant.ru/doc/1796492. 
4. �
��(��
, &. �**!,.<%% !" �
� [�$(/"-!**+) -( 8- ] / �. �.9!;!,.. — �(>%9 

=! "81.: htth: //polit.ru/article/2011/11/01/epov. — �.5$.   :/-.*.. 
5. htth: //www/kommersant.ru/doc/1803795. 
6. .*��, /. 
5(*"+ %**!,.<%) [�(/ "] / �. �-35(- // Forbes. — 2011. — B 50. 
7. ����������, �. �. � ,!1-! 8 *.80*!) % %**!,.<%!**!) =(#"($&*! "% !-5.*!, ,*8"-

-(**%; =($ [�$(/"-!**+) -( 8- ] / �. 
. �,0%**%/!,. — �(>%9 =! "81.: htth: //www/ 
expert.ru. — �.5$.   :/-*.. 

8. ����,��
, %. �-%"(-%) *.80*!) % "%*+ [�(/ "] / �. �%*%<%*. // �/ 1(-"-�-.$. — 
2012. — B 1.  

9.  $����, &. �6%<(- 1! %**!,.<%#9 [�(/ "] / �. �!1!, // Forbes. — 2011. — B 50. 
10. �
	����, ;. �!$%""(;*!$!5%% %28" 9( "! , :/!*!9%/( [�(/ "] / �. �.- 8/!, 

[% =-.] // �!99(- .*". — 2012. — B 16. 
11. �
	����, ;. �-.,%"($& ",!  9(*%" %**!,.<%!**+) /*8" *. 1-#*%/ [�(/ "] / 

�. �.- 8/!, // �!99(- .*". — 2012. — B 15. 
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5
		�����+ ���(��+ � ���������* ������� «�����
,��», ��
�
��'���
�+ ���*-

1��	� �		�����
��� �� �
����� ����	�, �������� 
���	��� �
�
�� �"����. $�����
 

���
������ *�����	����, '
�����
�������� �!��������� ������� «�����
,��» �� 	�( �� 

�� �"��
. 

 
'.  . �	����������	�, 

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
 (�+/"+,/.- /%) $( *!) %* "%"8") 

 
� 	������ � ���5��� «����	
��5» 38 

 

	 1! $(=*(( ,-(9# , "(!-%% % 1-./"%/( '%7*( . , ( '!$&4%9% 9. 4".'.9% 
1-%9(*#3" # "(-9%*+ «%**!,.<%#» % 1-!%7,!=*+( !" *(5!. 	 2010 5.  $!,! 
«9!=(-*%7.<%#» , "-(0.$! & , 593 9."(-%.$.; -( 8- . «A», % :"! ,=,!( '!$&-
4(, 0(9 , 2009 5. (349  "."()); «%**!,.<%%» — , 59 9."(-%.$.; , 2010 5. 1-!"%, 
22 , 2009 5. (5.7(". «�!99(- .*"», >8-*.$+ «�!99(- .*"-	$. "&», «�!99(--
 .*"-�(*&5%», =-85%( 1(0."*+( %7=.*%# %7=."($& /!5! =!9. «�!99(- .*"?», 
%*"(-*("--( 8-  htth:/www.kommersant.ru ) [1]. 

�=*./! *.  (5!=*#4*%) =(*& !" 8" ",8(" $(5.$&*!( 3-%=%0( /!(, 7./!*!-
=."($&*! !6!-9$(**!( !1-(=($(*%( 1!*#"%# «%**!,.<%#» [2]. 	 /.0( ",( !=*!5! 
%7 ,.-%.*"!,, *. /!"!-+) 9!>*! !1%-."& #, 1-(=$.5.(" #  $(=832%). «�!= %*-
*!,.<%() 1-!=8/"!, 1!*%9.3" "!,.- %$% 8 $858, /!"!-+( #,$#3" # *!,+9% %$% 
7*.0%"($&*! 8$804(**+9%. �*% ,/$30.3" 7*.0%"($&*+( 8$804(*%# , "(;*%0(-
 /!)  1(<%6%/.<%%, /!91!*(*".; % 9."(-%.$.;, 1-!5-.99*!9 !'( 1(0(*%% 1-!-
=8/"., 1!==(->/( 1!$&7!,."($() %$% %*+( 68*/<%!*.$&*+( ;.-./"(-% "%/%. �!= 
%**!,.<%!**+9 1-!<(  !9 1!*%9.3" *!,83 %$% 7*.0%"($&*! 8$804(**83 1-!-
=8/<%3 %$% 9("!= 1! ".,/% (=! ".,/%), ,/$30.# 7*.0%"($&*+( %79(*(*%# , "(;-
*%/(, !'!-8=!,.*%% % (%$%) 1-!5-.99*!9 !'( 1(0(*%%. �!= %**!,.<%() , 9.--
/("%*5. 1!*%9.3" *!,+( 9("!=+ 9.-/("%*5., 7."-.5%,.32%( 7*.0%"($&*+( %7-
9(*(*%# , =%7.)*( 1-!=8/". %$% 81./!,/(, 9( "( -.79(2(*%# 1-!=8/"., 1-!=,%-
>(*%% 1-!=8/". %$% !<(*/( (<(*!!'-.7!,.*%%). �!= !-5.*%7.<%!**!) %**!,.<%-
() 1-(=$.5.(" # 1!*%9."& *!,+( 9("!=+ !-5.*%7.<%% , 1-(=1-%*%9."($& /!) 
1-./"%/(, !-5.*%7.<%% -.'!0%; 9( " %$% ,*(4*%;  ,#7()» [3]. 

	 -.7$%0*+; %  $(=!,.*%#; 1-(=$.5.3" # 9*!>( ",(**+( ,.-%.*"+ =.*-
*+; =(6%*%<%). � !'!  $(=8(" !"9("%"& 1-!(/" 6(=(-.$&*!5! 7./!*. «�' %*-
*!,.<%!**!) =(#"($&*! "%», =,. -.7. 1-(=$.5.(9+) / -.  9!"-(*%3 % =,. -.7. 
«8 1(4*!» !"/$!*(**!) , �! 8=.- ",(**!) �89( ��. [4]. «�**!,.<%# (*!,!-
,,(=(*%() — /!*(0*+) -(78$&"." %**!,.<%!**!) =(#"($&*! "%, -(.$%7!,.**+) 
, ,%=( *!,!5! %$% 8 !,(-4(* ",!,.**!5! 1-!=8/"., *!,!5! %$% 8 !,(-4(* ",!-
,.**!5! "(;*!$!5%0( /!5! 1-!<(  ., % 1!$&78(9!5! , 1-./"%0( /!) =(#"($&*!-
 "% (:/!*!9%0( /!9 !'!-!"() [4].  

	 "! >( ,-(9# *. !'+,."($& /!9 8-!,*(, , !'+=(**!) >%7*% =.**+) "(--
9%* 1-%9(*#(" # 5=( *.=! % 5=( *( *.=!. �=%* %7 1! $(=*%; 1-%9(-!, —  "."&# 

                                           
38© �%".)5!-!= /%) �. �., 2012 
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, >8-*.$( «�!99(- .*"-	$. "&» B 46 !" 6 =(/.'-# 2010 5. «�8-$.$%(, *. 18"% 
%**!,.<%)». �%".".: «�.4%= �8-5.$%(, 9!=(-*%7%-!,.$ # % 1!/.7.$  ('# 
!0(*& �����
,����+� ����������, ��� �
� ����'� ���"� 	������	����� ��-

	������ ������,��� ��������	��� ���+» [5] (�8- %, 9!). — 
,".). �./ 5!,!-
-%" #, '(7 /!99(*".-%(,. �2( !=%* 4!/%-832%) 6./": «
/<%# "�.) , 1$(*8 8 
���"  /.*=.$&*!) 5-811+ «	!)*.» ,+=,%*8". *. 5! 8=.- ",(**83 1-(9%3 , 
!'$. "%  !,-(9(**!5! % /8  ",. «&����
,��» [6] (�8- %, 9!). — 
,".). 

�+ -.7=($#(9 "!0/8 7-(*%# %  $(=!,."($() % :/ 1(-"!, ! '.7%-!,.*%% 1!-
*#"%# «%**!,.<%%» *. 68*=.9(*".$&*+; (./.=(9%0( /%;) *.80*+; %  $(=!,.-
*%#;. 

�.  9!"-%9 %7,( "*83  ;(98 %**!,.<%!**!5! 1-!<(  .: 
 

���� — ���� — ��� — �� — �� --- �, 
 

5=( ���� — 68*=.9(*".$&*+( *.80*!-%  $(=!,."($& /%( -.'!"+; ���� — 
1-%/$.=*+( *.80*!-%  $(=!,."($& /%( -.'!"+; ��� — !1+"*!-
/!* "-8/"!- /%( -.'!"+; �� — !1+"*!( 1-!%7,!= ",!; �� — 9.  !,!( 1-!%7-
,!= ",!; � — 1!"-('$(*%(. 

�. *.4 ,75$#=, *.%'!$&4(( 7*.0(*%( %9(3" 1(-,+( =,. :".1.. 
«�8*=.9(*".$&*+( *.80*+( %  $(=!,.*%# — :/ 1(-%9(*".$&*.# %$% "(!-

-("%0( /.# =(#"($&*! "&, *.1-.,$(**.# *. 1!$80(*%( *!,+; 7*.*%) !' ! *!,-
*+; 7./!*!9(-*! "#;  "-!(*%#, 68*/<%!*%-!,.*%# % -.7,%"%# 0($!,(/., !'2(-
 ",., !/-8>.32() 1-%-!=*!)  -(=+. �(78$&"."+ "./%; %  $(=!,.*%) 7./$30.-
3" # , *.80*+; !"/-+"%#;, !'! *!,.*%% *!,+; 1!*#"%) % 1-(= ".,$(*%),  !7-
=.*%% *!,+; "(!-%). 	 ;!=( %  $(=!,.*%) *.;!=#" 1!=",(->=(*%( "(!-("%0(-
 /%( 1-(=$!>(*%# % %=(%. �-%!-%"("*!( 7*.0(*%( 68*=.9(*".$&*!) *.8/% !1-
-(=($#(" # "(9, 0"! !*. ,+ "81.(" , /.0( ",( 5(*(-."!-. %=(). �-%9(-*! 90 % 
68*=.9(*".$&*+; %  $(=!,.*%) 9!58" %9("& !"-%<."($&*+) -(78$&".". 
 %7 
! ".,4%; # 10 % *( , ( *.)=8" 1-%9(*(*%( *. 1-./"%/(. �($& 68*=.9(*".$&-
*+; %  $(=!,.*%) — 1!7*.*%( % -.7,%"%( "(!-%% ,!1-! .. 

�-%/$.=*+( *.80*+( %  $(=!,.*%# — %  $(=!,.*%#, *.1-.,$(**+( 1-(-
%982( ",(**! *. 1-%9(*(*%( *!,+; 7*.*%) =$# =! "%>(*%# 1-./"%0( /%; <(-
$() % -(4(*%# /!*/-("*+; 7.=.0. �! ( "& , !"$%0%( !" 68*=.9(*".$&*+; *.80-
*+; %  $(=!,.*%) !*% %9(3" %*83 *.1-.,$(**! "&. �; <($& — «!,(2( ",$(-
*%(» *.80*+; 7*.*%) , 1-!<(  ( 1-!%7,!= ",., , -(78$&"."( 0(5!  !7=.3" # *!-
,+( "(;*!$!5%%, /!* "-8/<%%, !'!-8=!,.*%#, 9.4%*+ % ".=. 1-!<(   :"!" 1$.,-
*! 1(-(;!=%" , 6.7+: 1-!(/"%-!,.*%(,  "-!%"($& ",!, ! ,!(*%( % 1-!9+4$(*-
*!( 1-!%7,!= ",!» [7]. 

	  ,!3 !0(-(=& , /.0( ",( /!*/-("*!5! 1-%9(-. 9!>*! 1-%,( "% 1-%9(- 
1!$*!5! <%/$. %**!,.<%!**!5! 9(*(=>9(*". , 5. �+/"+,/.- , 70—80 55. 1-!-
4$!5!  "!$("%# , !'$. "% 7*.*%) % 1-./"%/% $( ., $( *!5! ;!7#) ",., $( *!), 
$( !=!'+,.32() % $( !1(-(-.'."+,.32() 1-!9+4$(**! "%: 

���� — �!9% *.80*+) <(*"- �-� �
� (�!9% 6%$%.$ 
� ����), �*-
 "%"8"+ '%!$!5%%, ;%9%%, :/!*!9%0( /%; %  !<%.$&*+; 1-!'$(9 �(,(-.; 

���� — 1-%/$.=*!) (!"-. $(,!)) ��� — �!9%5%1-!���$( 1-!9; 
��� — !1+"*!-/!* "-8/"!- /!( '3-! �!9%$( 1-!9.; 
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�� — �+/"+,/.- /%) !1+"*+)  8=!-(9!*"*+) 7.,!= (1. �.-(0&(). 
�./>( , *. "!#2(( ,-(9# 9!>(9 *.'$3=."& -.7!-,.**+) ,! ,-(9(*% % 

1-! "-.* ",( %**!,.<%!**+) 1-!<(  : 
 

���� — … — ��, 
 

5=( ���� — �* "%"8" 6%7%!$!5%% �!9% �� �-� �
� (�.'!-."!-%#  -.,*%-
"($&*!) /.-=%!$!5%%, ,!75$.,$#(9.# 80(*+9   9%-!,+9 %9(*(9 — ./.=(9%/!9 
�
� �. �. �!2(, /%9); �� — �+/"+,/.- /%) /.-=%!$!5%0( /%) <(*"-. 

(��	� �������, «	�����#		» — %�� ���#��� ������#	��	��#		 ����-

�� �������� (������	�������) ����	, ������ ��������, ����� �����	, ���-

�����		. 
 

�	��	����
	����	� ��	��� 

1. �".,/. '!$&4(, 0(9 *(6"& [�$(/"-!**+) -( 8- ] // A-Online. — 27.12.2010. — �(-
>%9 =! "81.: htth://www/ kommersant.ru. — �.5$.   :/-.*.. 

2. 8
����
, #. 6. �-.,!,!( %79(-(*%( *.80*!5! 1-!5-(  . [�$(/"-!**+) -( 8- ] / 
�. �. �.'-%(,. // �8-*.$ -!  %) /!5! 1-.,.. — 2009. — B 8 // ��� «�!* 8$&".*"�$3 ». 

3. �8/!,!= ",! ���� 1!  '!-8 % %*"(-1-(".<%% =.**+; !' %**!,.<%#; [�$(/"-!**+) 
-( 8- ]. — �(>%9 =! "81.: htth: //www/oecd.ord. — �.5$.   :/-.*.. 

4. �-!(/" �� «�' %**!,.<%!**!) =(#"($&*! "%» [�$(/"-!**+) -( 8- ] // ��� «�!*-
 8$&".*"�$3 ». 

5. �8-5.$%(, *. 18"% %**!,.<%) [�$(/"-!**+) -( 8- ] // �!99(- .*"-	$. "&. — 2010. 
— B 48. — �(>%9 =! "81.: htth: //www/kommersant.ru. — �.5$.   :/-.*.. 

6. ��������, �. «�**!,.<%%» !'?#,$(*. «	!)*.» [�$(/"-!**+) -( 8- ] / 	. �&#/!*!, // 
�!99(- .*". — 14 6(,-. 2011 5. — B 25/4566. — �(>%9 =! "81.: htth://www/kommersant.ru. 
— �.5$.   :/-.*.. 

7. ����������, �. �. � ,!1-! 8 *.80*!) % %**!,.<%!**!) =(#"($&*! "% !-5.*!, ,*8"-
-(**%; =($ [�$(/"-!**+) -( 8- ] / �. 
. �,0%**%/!,. — �(>%9 =! "81.: 
htth://www/expert.ru. — �.5$.   :/-.*.. 
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� ��� ������ ���������	�� � ��� �	����+� (

����	����. 

 
&. -. -����	��, 

=!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
���7������
���� ���������	
���� 2�����  
�
 ������
���1 5���� 	 ��3��2����1 	��� 39 

 
�'80(*%(  "8=(*"!, $( !"(;*%0( /%;  1(<%.$&*! "() 0"(*%3 1-(=1!$.5.-

(" ,7.%9! ,#7& , 6!-9%-!,.*%% -(0(,+; *.,+/!, % 89(*%), %; 1-%9(*(*%( , 
 !<%!/8$&"8-*!) % *.80*!)  6(-.; !'2(*%# *. %*! "-.**!9 #7+/( *. ! *!,( 
.8"(*"%0*!5! 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! "(/ "!,!5! 9."(-%.$.. �'8-
0(*%( 1-!6(  %!*.$&*! !-%(*"%-!,.**!98 0"(*%3 1-!,!=%" # *. 9."(-%.$( 
1-!6%$&*!) !'$. "% !'80.32%; #. �-% !'80(*%%  9+ $!,!) 1(-(-.'!"/(  1(-
<%.$%7%-!,.**!5! 9."(-%.$. % %7,$(0(*%3 1-!6(  %!*.$&*! 7*.0%9!) %*6!--
9.<%% %7 =.**!5! "(/ "!,!5! 9."(-%.$. ! 82( ",$#(" # ,7.%9! ,#7.**!( 6!--
9%-!,.*%( % -.7,%"%( 1-(=9("*!), #7+/!,!) % /!998*%/."%,*!) /!91("(*<%%. 
�'80(*%( 1-!6(  %!*.$&*! !-%(*"%-!,.**!98 0"(*%3 1!=0%*#(" # ,(=82() 
1-./"%0( /!) =(#"($&*! "%, *.1-.,$(*! *. %7,$(0(*%( 1-!6(  %!*.$&*! 7*.-
0%9!) %*6!-9.<%%. �*!  !=() ",8(" -. 4%-(*%3 1-!6(  %!*.$&*!5!,  "-.*!-
,(=0( /!5! % !'2(5! /-85!7!-.  1(<%.$% ".. � !'(**! "% '8=82() 1-!6(  %!-
*.$&*!) =(#"($&*! "% !'80.32%; # !1-(=($#3"  !=(->.*%( !'80(*%# %*!-
 "-.**!98 #7+/8, % , 0. "*! "%  !=(->.*%( !'80(*%# 0"(*%3. �-!6(  %!*.$&-
*! !-%(*"%-!,.**!( 0"(*%( #,$#(" # *(!"?(9$(9!) 0. "&3 #7+/!,!) 1!=5!"!,-
/% '8=82%; %*>(*(-!, $( *!5! /!91$(/ .. 

	 1992 5. �!,(" �,-!1+ 1-%*#$ 1#"%8-!,*(,83 4/.$8 ,$.=(*%# %*! "-.*-
*+9 #7+/!9: 1) 8-!,(*& ,+>%,.*%# (survival), 2) =!1!-!5!,+) 8-!,(*& 
(waystag(), 3) 1!-!5!,+) 8-!,(*& (thr(sh!ld), 4) ,(-;*%) 1-!9(>8"!0*+) 8-!,(*& 
(upp(r int(rm(diat(), 5) 1-!=,%*8"+) 8-!,(*& (advanc(d). �0%".(9, 0"! 4/.$8 
8-!,*() 9!>*! % 1!$&7!,."& , /.0( ",( 1$.*%-8(9!5! -(78$&".". 80('*!) =(#-
"($&*! "%, 0"!'+ !'80."&  "8=(*"!, %*! "-.**!98 #7+/8 ,  !!",(" ",%%   "-(-
'!,.*%#9% �!,(". �,-!1+. �(/!9(*=.<%# �!,(". �,-!1+ 5$. %": «�66(/"%,*83 
1!=5!"!,/8  1(<%.$% "!,  ! 7*.*%(9 %*! "-.**!5! #7+/. ! 82( ",$#"&, 1-(>=( 
, (5!, *. 68*/<%!*.$&*!9 8-!,*(   80("!9 /!*/-("*!)  1(<%.$&*! "%, "./ /./ , 
1-!6%$&*!9 !'80(*%% '!$(( , (5! 1-!#,$#(" # "(*=(*<%# 1-%'$%7%"& 1-!<(   
!'80(*%# / =(#"($&*! "% 0($!,(/.» [1]. �. �. �(7 !"9(0.(", 0"! , �!  %% 6!-9%-
-!,.*%( /!998*%/."%,*!) /!91("(*<%% ;!-!4! -.7-.'!".*! $%4& *. *.0.$&*!9 
8-!,*( (8-!,*( ,+>%,.*%#) [2]. 	 1$.*( 0"(*%#, 1! !1-(=($(*%3 �. �,:*., =.*-

                                           
39© 	. &/%*. �. 	., 2012 
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*+) 8-!,(*&, /-!9( 1-!0%;, 1!=-.789(,.(" 89(*%( «0%"."& ,+,( /%, !'?#,$(*%# 
% 8/.7."($%» [3]. �0(,%=*!, 0"! =$# ,+18 /*%/!, "(;*%0( /!5! ,87. "./!) 8-!-
,(*& ,$.=(*%# *.,+/!9 0"(*%# *(=! "."!0(*. �"!  ,#7.*!   "(9, 0"! -.'!".# *. 
$( !1-!9+4$(**+; 1-(=1-%#"%#;,  1(<%.$% ".9 1-%;!=%" # 0%"."& .8"(*"%0-
*83 $%"(-."8-8 1!  1(<%.$&*! "%, 1-!6%$&*+( >8-*.$+ %  '!-*%/%  "."() =$# 
1!==(->.*%#  ,!(5! 1-!6(  %!*.$&*!5! 8-!,*#. �!  %) /%(  1(<%.$% "+ (7=#" 
, /!9.*=%-!,/% =$# 1-!;!>=(*%#  ".>%-!,!/ *. $( !1-!9+4$(**+; 1-(=1-%-
#"%#; ��
, �.*.=+, 
*5$%%, 80. ",83" , 9(>=8*.-!=*+; *.80*!-1-./"%0( /%; 
/!*6(-(*<%#; %  %91!7%89.; 1! 1-!'$(9.9 !' $8>%,.*%# % -.7,%"%# $( *!5! 
/!91$(/ ., % , ( :"% ,%=+ =(#"($&*! "%  1(<%.$% "!, "-('83" 1-(=,.-%"($&*!-
5! 7*./!9 ",.   7.-8'(>*!) 87/! 1(<%.$&*!) 1(-%!=%/!), =$# 0(5! ,$.=(*%( 
%*! "-.**+9 #7+/!9 *. 8-!,*( ,+>%,.*%# -!  %) /%9%  1(<%.$% ".9% #,$#("-
 # *(=! "."!0*+9. �($&3 !'80(*%# %*! "-.**!98 #7+/8 , "(;*%0( /!9 ,87(, *. 
*.4 ,75$#=, ,!!'2( =!$>*! '+"& 6!-9%-!,.*%( /!998*%/."%,*!) /!91("(*<%% 
"-("&(5! (1!-!5!,!5!) 8-!,*#. 
 , 1$.*( !'80(*%# 0"(*%3,  !5$. *! =.**!98 
8-!,*3, 8  1(<%.$% "!, "(;*%0( /!5! 1-!6%$# =!$>*! '+"& -.7,%"! 89(*%( 1!-
*%9."& , (, =! 9($&0.)4%; =(".$() , 1(0."*+;, , *.4(9  $80.( 1-!6(  %!*.$&-
*! !-%(*"%-!,.**+;, %7=.*%#;. �6!-98$%-!,.**.# <($& !'80(*%# 1-!6(  %!-
*.$&*! !-%(*"%-!,.**!98 0"(*%3 , $( !"(;*%0( /!9 ,87( !'#7+,.(" *.  -. -
 9!"-("& 89(*%# 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%#. �./ 8/.7+,.(" 
�. �. �(-!,., 89(*%( #,$#(" # =%=./"%0( /!) /."(5!-%() [4]. �$# "!5! 0"!'+ 
89(*%# 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%#  ".$% 7.$!5!9 /.0( ",(**!5! 
,+1!$*(*%# 1-!6(  %!*.$&*!) =(#"($&*! "%  1(<%.$% "., -.7,%"%( =.**+; 
89(*%) =!$>*! '+"& /!*(0*!) <($&3 !'80(*%#.  

�82( ",8(" -#= 68*=.9(*".$&*+; -.'!" 1! 9("!=%/( 1-(1!=.,.*%# %*!-
 "-.**+; #7+/!,, , /!"!-+; 8/.7+,.3" # ,.>*+( ;.-./"(-% "%/% 0"(*%#, ".-
/%(, /./ ,/$30(**! "& (5! , /!998*%/."%,*!-!'2( ",(**83, "-8=!,83 =(#-
"($&*! "& 0($!,(/.; !"*( (**! "& / 1% &9(**!) 6!-9( ,(-'.$&*!5! !'2(*%# 
-(<(1"%,*!5! ,%=.; ! 82( ",$(*%(, '$.5!=.-# 0"(*%3, 1-!<(  . ,! 1-%#"%#, 
%7,$(0(*%# % ./"%,*!) 1(-(-.'!"/% %*6!-9.<%%,  !=(->.2() # , 1% &9(**!9 
% "!0*%/(; *.1-.,$(**! "& 0"(*%# *. -. /-+"%(  9+ $!,+;  ,#7(), 1!*%9.*%( 
"(/ ".. �=*./! :"! =.$(/! *( , ( ;.-./"(-% "%/%, % !*% , -.,*!) 9(-( 9!58" 
'+"& !"*( (*+ / 0"(*%3 /./ ;8=!>( ",(**!) $%"(-."8-+, "./ % *.80*!-
1!18$#-*!). �1(<%6%0( /%( >( 1-%7*./%, /!"!-+( 1-% 82% "!$&/! 0"(*%3   
1-!6(  %!*.$&*!) !-%(*".<%(), , =.**+; -.'!".; *( 8/.7+,.3" #. 

� $% -.  8>=."& ! 9( "( % -!$% 0"(*%# /./ -(0(,!) =(#"($&*! "% , !'2() 
 % "(9( =(#"($&*! "%  1(<%.$% ". *. 1-!%7,!= ",(,  $(=8("  /.7."&, 0"! !*! 
, (5=. ,/$30.(" # /./ -.,*!1-.,*.#  ! ".,$#32.# , %(-.-;%3 /!998*%/."%,-
*!) =(#"($&*! "% , "-(; 6!-9.;:  !<%.$&*! !-%(*"%-!,.**.#, 5-811!,.# 1-(=-
9("*! !-%(*"%-!,.**.# % $%0*! "*! !-%(*"%-!,.**.# [5,  . 29] 6!-9+ !'2(-
*%#. �"(*%( 9!>(" ,+ "81."& ,.>*!)  ! ".,$#32() ,  "-8/"8-( =(#"($&*! "() 
'!$(( ,+ !/!5! 1!-#=/.: 1-!6(  %!*.$&*+) "-8=, *.8/., 80('. % =-. �*! , =.*-
*!9  $80.( !1! -(=8(" $3'83 =-8583 =(#"($&*! "& 0($!,(/., 1-(= ".,$##  !-
'!) «,*8"-(**%)  1! !' 6!-9%-!,.*%# % 6!-98$%-!,.*%# 9+ $% 1! -(= ",!9 
#7+/.» [6, c. 53]. �$(=!,."($&*!, ,.>*!) ! !'(**! "&3 1-!6(  %!*.$&*! !-%-
(*"%-!,.**!5! 0"(*%# *. %*! "-.**!9 #7+/( #,$#(" # "!, 0"! !*!, ,;!=# , 
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 "-8/"8-8 =(#"($&*! "()  1(<%.$% ". %$%  "8=(*"., *%/!5=. *( ,+ "81.(" , /.-
0( ",( ,(=82(), . #,$#(" #  !18" ",832(), 1!=0%*(**!) !'80(*%3, 1!7*.*%3, 
 .9!!'-.7!,.*%3. �"(*%( /./ *. -!=*!9, "./ % *. %*! "-.**!9 #7+/( !/.7+,.-
(" !1! -(=!,.**!( ,!7=() ",%( *. 8 1(4*! "& 80('+, "-8=., %  $(=!,.*%). 

�!0"% ,! , (;  $80.#; 7.=.0%, -(4.(9+( *. 1-!%7,!= ",(, <($% =(#"($&*!-
 "% "!5! %$% %*!5!  1(<%.$% "., =$# =! "%>(*%# /!"!-+; *(!';!=%9. !1-(=(-
$(**.# %*6!-9.<%#, =%/"83" 1!"-('*! "& , 0"(*%%. 
 =! "%>(*%( <($% *(,!7-
9!>*! '(7 1-(=,! ;%2(*%# -(78$&"."., /!"!-+) !* =!$>(* 1!$80%"& , ;!=( 
=(#"($&*! "%. �-%0(9 0%".32%)  1(<%.$% " "!$&/! 1-% *.$%0%% 8 "!)0%,!) 
 % "(9+ !>%=.*%) %9((" ,!79!>*! "% =.>( 1-% *.;!>=(*%% !",(". *. 0. "*+( 
,!1-! +  =($."& =$#  ('#  82( ",(**+( *.'$3=(*%# % ,+,!=+, 0"!  !,(-4(*-
*! *( ,  ! "!#*%%  =($."& =$# *(5! '%'$%!5-.6 %$% %*6!-9."!-. �!:"!98 ;.-
-./"(-*!) 0(-"!) 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%# *. %*! "-.**!9 
#7+/( #,$#(" # "!, 0"! !*! 1-(=$.5.(" !'#7."($&*!( *.$%0%( 8 0%".32(5! 
 6!-9%-!,.**!5! 1$.*. !>%=.*%), 5%1!"(7,   /!"!-+9% !* 1-% "81.(" / 0"(-
*%3 %*!#7+0*!5! % "!0*%/.. 

�$(=832.# ;.-./"(-% "%/.  ,#7.*.  !  1(<%6%/!) 1-!6(  %!*.$&*! !-%-
(*"%-!,.**!5! 0%"."($#. �./ % =-85%( ,%=+ =(#"($&*! "% 1-!6(  %!*.$&*! 
!-%(*"%-!,.**!( 0"(*%( !1-(=($#(" # !'2( ",(**+9% !"*!4(*%#9%, /!*/-("-
*+9 9( "!9  1(<%.$% ". , 1-!%7,!= ",(**!) % !'2( ",(**!)  6(-.; =(#"($&-
*! "%, 0"!, ,  ,!3 !0(-(=&, !1-(=($#(" 1!"-('*! "%, 9!"%,+ % <($% 0"(*%# , 
/.>=!9 /!*/-("*!9  $80.(. �%"."($# , (5! 1-!6(  %!*.$&*!)  6(-( %*"(-( 8(" 
$%4& ". %*6!-9.<%#, /!"!-.# !'$.=.(" 1!"-('%"($& /!) <(**! "&3,  1! !'-
*! "& 8=!,$(",!-%"& (5! 1!"-('*! "%. 

	 # ./"%,*.# !'2( ",(**.# % 1-!%7,!= ",(**.# =(#"($&*! "& 0($!,(/. 
! 82( ",$#(" # , 1-!<(  ( !'80(*%#,  !1-!,!>=.(9!9 «'( /!*(0*+9 1!-!>-
=(*%(9 % 1!"-('$(*%(9 -.7*!!'-.7*+; #7+/!,+; "(/ "!, ( !!'2(*%))» [7, 
c. 57]. �./%9 !'-.7!9, ,.>*!) ;.-./"(-% "%/!) 0"(*%# #,$#(" # "!, 0"! /./ 
! !'.# 6!-9. -(0(,!5! !'2(*%# 9(>=8 $3=&9% !*! ! 82( ",$#(" # 1! -(= "-
,!9 1(0."*+; "(/ "!, % !'#7."($&*! 1-(=1!$.5.(" !'9(* %*6!-9.<%(), 7*.-
*%#9%, !1+"!9, -(78$&".".9% "-8=.. �"(*%( /./  1(<%6%0( /.# -(0(,.# =(#-
"($&*! "& !'$.=.(" ! !'!)  !<%.$&*!) 7*.0%9! "&3, "./ /./ '(7 *(5! *(,!7-
9!>*+ -. 4%-(*%( 1-!6(  %!*.$&*!5! /-85!7!-., 1!,+4(*%( 1-!6(  %!*.$&-
*!) /,.$%6%/.<%%, 6!-9%-!,.*%( /!91("(*<%%. 

�(0(,.# =(#"($&*! "& 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%# !'$.=.(" 
68*/<%() «=! "%>(*%# 80. "*%/.9% !'2(*%# /./!)-$%'! !'?(/"%,*!) 1!$&7+» 
[8, c. 138]. �"! =.(" ,!79!>*! "& -.  9."-%,."& "./!( 0"(*%( /./ -.'!"8, ,+-
1!$*(**83 *( 1-! "!   <($&3 %7,$(0(*%# 1!$(7*!) %*6!-9.<%% , 1-!6(  %!-
*.$&*!) 1-./"%0( /!) %$% *.80*!) =(#"($&*! "%  1(<%.$% ".. �!:"!98 =$# 
 "8=(*"!,, %*>(*(-!, %$% *.80*+; -.'!"*%/!, "(;*%0( /.# % *.80*.# %*6!--
9.<%# %9(("  9+ $, ( $% !*. %9 1!*#"*. % /-%"%0( /% %9% 1(-(! 9+ $(*. % 
% 1!$&78(" # =$#  !7=.*%# *!,!) %*6!-9.<%% , 6!-9( *!,+; "(/ "!, %$% 8 "-
*+;  !!'2(*%), . "./>( /!*/-("*+; 9."(-%.$&*+; 1-!=8/"!,. 

�7 1-(=+=82%; ! !'(**! "() 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%# 
,+"(/.(" (2( !=*.: 1-!<(   1!"-('$(*%# %*6!-9.<%% 1-!6(  %!*.$&*! !-%(*-
"%-!,.**+9 0%"."($(9 ;.-./"(-%78(" # *( "!$&/! 7.=.**! "&3 <($%, *( "!$&/! 
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!<(*/!) "(; %$% %*+; % "!0*%/!, %*6!-9.<%%, *! % 1!% /!9 % ,+-.'!"/!) 
 !' ",(**!5! -(4(*%# "!) %$% %*!) 1-!'$(9+, 7.=.0%  1(<%.$% "., 80('*!) 
%$% *.80*!) 7.=.0%  "8=(*".. 

�82( ",(**!) ! !'(**! "&3 1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%# 
*. %*! "-.**!9 #7+/( #,$#(" # (5!  1! !'*! "& !>%,$#"& 7*.*%#,  !'-.**+( , 
1(0."*+; % "!0*%/.;, 1-(,-.2."& %; , %*6!-9.<%!**83 ! *!,8 $3'!) =(#-
"($&*! "%  1(<%.$% ". %$%  "8=(*".. 

�(9.$!,.>*+9 #,$#(" # % "!, 0"! 1-!6(  %!*.$&*! !-%(*"%-!,.**!( 0"(-
*%( 1-(=1!$.5.(" !5-!9*!( /!$%0( ",! % "!0*%/!, % !'%$%( "(/ "!,!5! 9."(-
-%.$., "./ /./ 1!"!/ *.80*!-"(;*%0( /!) %*6!-9.<%% -. "("   /.>=+9 5!=!9 % 
« /!-! "& 1-%-.2(*%# *.80*!-"(;*%0( /%; 7*.*%) — ,($%0%*. *.9*!5! 9(*&-
4.#, 0(9  /!-! "& 8,($%0(*%# %*6!-9.<%!**+; 1!"!/!,» [9,  . 103]. 

� *./!*(<, *( 9(*(( ,.>*!) ! !'(**! "&3 1-!6(  %!*.$&*! !-%(*"%-!-
,.**!5! 0"(*%# #,$#(" # "!, 0"! !*! 1-(=1!$.5.(" 9*!5!/-."*!( % 1!$&7!,.*%( 
% "!0*%/. %*6!-9.<%% ,  ,#7%   9*!5!<($(,!) *.1-.,$(**! "&3 *. *(5! , 
1-!<(  ( 80('*!) %$% 1-!6(  %!*.$&*!) =(#"($&*! "%. 

�-%,(=(**+( ,+4( *.%'!$(( ,.>*+( ,7.%9! ,#7.**+( ;.-./"(-% "%/% 
1-!6(  %!*.$&*! !-%(*"%-!,.**!5! 0"(*%# *. %*! "-.**!9 #7+/( =.3" *.9 
, ( ! *!,.*%# 8",(->=."&, 0"! 1-!6(  %!*.$&*! !-%(*"%-!,.**!( 0"(*%( — 
:"!  $!>*.# -(0(,.# =(#"($&*! "&, !'8 $!,$(**.# 1-!6(  %!*.$&*+9% %*6!--
9.<%!**+9% 1!"-('*! "#9% % ,!79!>*! "#9%  1(<%.$% "., 1-(= ".,$#32.# 
 !'!)  1(<%6%0( /83 6!-98 ./"%,*!5! ,(-'.$&*!5! 1% &9(**!5! !'2(*%#, ! -
*!,*+9% <($#9% /!"!-!5! #,$#3" # !-%(*".<%# % 1!% /, %7,$(0(*%( % 1! $(-
=832(( <($(,!( 1-%9(*(*%(  1(<%.$% "!9 %*6!-9.<%% , 1-!6(  %!*.$&*!), 
!'2( ",(**!) %  .9!!'-.7!,."($&*!) =(#"($&*! "%. �'80(*%( 1-!6(  %!*.$&-
*! !-%(*"%-!,.**!98 0"(*%3 , "(;*%0( /!9 ,87( — :"!  $!>*+) 1-!<(  , "-(-
'832%) !" !'80.32%; # ./"%,*!5! 1!=/$30(*%# -.7$%0*+; /!91("(*<%), %, 
/!*(0*! >(, %; >($.*%# 1!,+ %"&  ,!) 8-!,(*& ,$.=(*%# =.**+9 ,%=!9 -(0(-
,!) =(#"($&*! "%. �.=.0. ",!-0( /!5! 1(=.5!5. !1-(=($%"&, *. /!$&/! "!" %$% 
%*!) 1-!6(  %!*.$&*! !-%(*"%-!,.**+) 1(0."*+) 9."(-%.$ '8=(" %*"(-( (*, 
. 5$.,*!(, 1! %$(* =$# =.**!) /!*/-("*!) 5-811+ !'80.32%; #, % !'80."& %; 
0"(*%3, 80%"+,.# ,+4(-.  9!"-(**+( ;.-./"(-% "%/%.  
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	 *. "!#2(( ,-(9# 9!=(-*%7.<%# !'-.7!,.*%# #,$#(" # ,(=82() %=(() % 

<(*"-.$&*!) 7.=.0() -!  %) /!) !'-.7!,."($&*!) 1!$%"%/%. �!=(-*%7.<%# !'-
-.7!,.*%# — :"! /!91$(/ *!(, , ( "!-!**(( !'*!,$(*%( , (; 7,(*&(, !'-.7!,.-
"($&*!)  % "(9+ % , (;  6(- !'-.7!,."($&*!) =(#"($&*! "% ,  !!",(" ",%%   
"-('!,.*%#9%  !,-(9(**!) >%7*%, 1-%  !;-.*(*%% % 89*!>(*%% $804%; "-.-
=%<%) !"(0( ",(**!5! !'-.7!,.*%#. 	  ,#7%   :"%9 ,*(=-(*%( , 1-./"%/8 .=(/-
,."*+; ,-(9(*% !'-.7!,."($&*+;  ".*=.-"!,, 1-% /!"!-+;  !=(->.*%( !'-.7!-
,.*%#  !!",(" ",!,.$! '+  .9+9 ,+ !/%9 9%-!,+9 /-%"(-%#9, #,$#(" # !=*!) 
%7 1-%!-%"("*+; 7.=.0 5! 8=.- ",. [1, 2, 3]. 

� *!,*!) <($&3 1-!6(  %!*.$&*!5! !'-.7!,.*%# #,$#(" # 1!=5!"!,/. 
/,.$%6%<%-!,.**!5!  1(<%.$% ".  !!",(" ",832(5! 8-!,*# % 1-!6%$#, /!*/8-
-(*"! 1! !'*!5! *. -+*/( "-8=.,  ,!'!=*! ,$.=(32(5!  ,!() 1-!6(  %() % 
!-%(*"%-!,.**!5! ,  9(>*+; !'$. "#; =(#"($&*! "%,  1! !'*!5! / :66(/"%,-
*!) -.'!"( 1!  1(<%.$&*! "% *. 8-!,*( 9%-!,+;  ".*=.-"!,, 5!"!,!5! / 1! "!-
#**!98 1-!6(  %!*.$&*!98 -! "8,  !<%.$&*!) % 1-!6(  %!*.$&*!) 9!'%$&*!-
 "%. � "!98 >( !=*!) %7 ! *!,*+; 7.=.0,  6!-98$%-!,.**+; , -.9/.; /!*<(1-
<%% 9!=(-*%7.<%% -!  %) /!5! !'-.7!,.*%#, #,$#(" # 1!,+4(*%( -!$%  .9!-
 "!#"($&*!) -.'!"+ 80.2%; # % 8 %$(*%( !",(" ",(**! "% 1-(1!=.,."($() 7. 
-.7,%"%( *.,+/!,  .9! "!#"($&*!) -.'!"+, ,! 1%".*%( %; ",!-0( /!) ./"%,*!-
 "% % %*%<%."%,+. �.9! "!#"($&*.# -.'!". *.  !,-(9(**!9 :".1( #,$#(" # !'#-
7."($&*!) 0. "&3 80('*!5! 1$.*. % !=*!) %7 ,.>*()4%;  ! ".,$#32%; 80('-
*!5! 1-!<(  ., -(78$&"."!9 /!"!-!) #,$#(" # -.7,%"%( 1-(=9("*+; 7*.*%), 
89(*%) % *.,+/!,, -.  9."-%,.(9!) /./ %*"(5-.$&*.# ;.-./"(-% "%/. 5!"!,*!-
 "% / -(4(*%3 7.=.0. � !'(**! 7*.0%9. 1-!'$(9. !-5.*%7.<%%  .9! "!#"($&-
*!) -.'!"+ 1-% %780(*%% %*! "-.**!5! #7+/..  

�(-(;!= ,+ 4%; 80('*+; 7.,(=(*%) *. =,8;8-!,*(,83  % "(98 «'./.$.,-
-%." — 9.5% "-."8-.» 1!,$(/ 7.  !'!) %79(*(*%( 5! 8=.- ",(**+; !'-.7!,.-
"($&*+;  ".*=.-"!, % 1-!5-.99, , "!9 0% $( % , #7+/!,+; ,87.;. �(%79(**!( , 
=.**!)  %"8.<%%  !/-.2(*%( /!$%0( ",. .8=%"!-*+; 0. !,, .  !!",(" ",(**! % 
=(6%<%" ,-(9(*%, 1-(=*.7*.0(**+) =$# 6!-9%-!,.*%# .=(/,."*+; 7*.*%), *.-
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,+/!, % 89(*%), 1-%,!=%" /  9(2(*%3 ./<(*".   .8=%"!-*!) *.  .9! "!#"($&-
*83 -.'!"8. �9(**! 1!:"!98 (( !-5.*%7.<%% *(!';!=%9! 8=($#"& ! !'!( ,*%-
9.*%(. �!, /  !>.$(*%3, %9(**!  .9! "!#"($&*.# -.'!".  "8=(*"!, #,$#(" # 
!=*%9 %7 *.%'!$((  $.'+; 9( " ,  !,-(9(**!9 ,87!, /!9, *( 9!"-# *. "!, 0"! , 
*.4( ,-(9#  82( ",8(" =! "."!0*!( /!$%0( ",! %**!,.<%!**+; "(;*!$!5%), 
1!7,!$#32%; !0(*& :66(/"%,*! !-5.*%7!,."&  .9! "!#"($&*83 -.'!"8  "8=(*-
".. 

�66(/" !"  .9! "!#"($&*!) -.'!"+ 9!>*! 1!$80%"& "!$&/! , "!9  $80.(, 
/!5=. !*. !-5.*%78(" # % -(.$%78(" # , 80('*!-,! 1%"."($&*!9 1-!<(  ( , /.-
0( ",( <($! "*!)  % "(9+, 1-!*%7+,.32() , ( :".1+ !'80(*%#. 
*.$%7 !'?(/-
"%,*+; 8 $!,%) 1!/.7+,.(", 0"! "./.#  % "(9. *.  !,-(9(**!9 :".1( -.7,%"%# 
!'-.7!,.*%# , 1!$*!) 9(-( 1-% 8" ",8(" ,  % "(9( =% ".*<%!**!5! !'80(*%#. 

	  !,-(9(**!) 1(=.5!5%0( /!) $%"(-."8-(  82( ",83" -.7$%0*+( 1!=;!-
=+ / !1-(=($(*%3 1!*#"%# « .9! "!#"($&*.# -.'!".  "8=(*".». �./ !"9(0.(" 
�. �. �%/.=% "+), 1-!,(=4%) *.%'!$(( 5$8'!/%) .*.$%7 =.**!5! 1!*#"%#,  .-
9! "!#"($&*.# -.'!". — :"! *( 6!-9. !-5.*%7.<%% 80('*+; 7.*#"%) % *( 9("!= 
!'80(*%#. �"!,  /!-(( , (5!, 1-!<(   ,!,$(0(*%# 80.2%; # ,  .9! "!#"($&*83 
1!7*.,."($&*83 =(#"($&*! "&,  -(= ",! (( $!5%0( /!) % 1 %;!$!5%0( /!) !-5.-
*%7.<%%. 	  ,#7%   :"%9 -.<%!*.$&*.# !-5.*%7.<%#  .9! "!#"($&*!) -.'!"+ 
80.2%; # !/.7+,.(" # *(1-(9(**+9 8 $!,%(9 ,+ !/!) -(78$&"."%,*! "% 1-!-
<(  . !'80(*%#   1-%9(*(*%(9 =% ".*<%!**+; !'-.7!,."($&*+; "(;*!$!5%). 
�66(/"%,*! "& >( =% ".*<%!**+; "(;*!$!5%) *(1! -(= ",(**+9 !'-.7!9  ,#-
7.*.   %79(*(*%(9  !!"*!4(*%#  .9! "!#"($&*!) % !-5.*%7!,.**!) -.'!"+ 
 "8=(*"!,. �! =.**+9 %  $(=!,.*%) 1-%9(*(*%# "(;*!$!5%) =% ".*<%!**!5! 
!'80(*%# , ,+ 4%; 80('*+; 7.,(=(*%#;, 1-% !0*!9 !'80(*%% =!$#  .9! "!#-
"($&*!) -.'!"+  "8=(*"!, , !'2(9 !'?(9( =% <%1$%*+  ! ".,$#(" 1-%9(-*! 
30—33 %, 1-% =% ".*<%!**!9 >( !'80(*%% =!$#  .9! "!#"($&*!) -.'!"+  "8-
=(*"!, , !'2(9 !'?(9( =% <%1$%*+  ! ".,$#(" 1-%9(-*! 55—68 %. �-% :"!9 
*.%'!$((  82( ",(**! 8,($%0(*%( !'?(9!,  .9! "!#"($&*!) -.'!"+  "8=(*"!, 
1-% %780(*%% 589.*%".-*+; =% <%1$%*, , 0. "*! "% %*! "-.**!5! #7+/.. 

�./ %7,( "*!, ./"%,*.#  .9! "!#"($&*.# -.'!".  "8=(*"!, ,!79!>*. "!$&-
/! 1-% *.$%0%%  (-&(7*!) % 8 "!)0%,!) 9!"%,.<%%, ! !'(**! ( $% -(0& %=(" ! 
*.0.$&*!9 :".1( !'80(*%#. �.9+)  %$&*+) 9!"%,%-832%) 6./"!- =$#  "8=(*-
"!, /./  !<%.$&*!) 5-811+, !"$%0.32() # ,+ !/%9 8-!,*(9 1!7*.,."($&*!) 
9!"%,.<%%, ./"%,*+9 «1!"-('$(*%(9 /8$&"8-+», ,+ !/!)  !<%.$&*!) % /!9-
98*%/."%,*!) ./"%,*! "&3 — 1!=5!"!,/. / =.$&*()4() :66(/"%,*!) 1-!6( -
 %!*.$&*!) =(#"($&*! "%. �. 8 1(4*! "& !'80(*%# ,$%#3" "./>( %*=%,%=8-
.$&*+( ! !'(**! "%.  

�.9! "!#"($&*.# -.'!". !'80.32%; #   % 1!$&7!,.*%(9 =% ".*<%!**+; 
!'-.7!,."($&*+; "(;*!$!5%) %9(("  ,!3  1(<%6%/8,  ,#7.**83, 1-(>=( , (5!, 
  ! !'(**! "#9% ,7.%9!=() ",%# 80. "*%/!, 1-!<(  . =% ".*<%!**!5! !'80(-
*%#. �. *.4 ,75$#=,  .9! "!#"($&*.# -.'!". !'80.32%; # , 8 $!,%#; =% ".*-
<%!**!5! !'-.7!,.*%# — :"! 5!"!,*! "&  .9! "!#"($&*! % <($(*.1-.,$(**! 
-(4."& 0("/! !1-(=($(**+( !'-.7!,."($&*+( 7.=.0%   <($&3 1!,+4(*%#  ,!(5! 
"(!-("%0( /!5! % 1-./"%0( /!5! 8-!,*# , =.**!) !'$. "% 7*.*%#. �*.0%"($&*!( 
9( "!  -(=% % 1!$&78(9+;  "8=(*".9% ,  .9! "!#"($&*!) -.'!"( %*6!-9.<%-
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!**+; "(;*!$!5%) 7.*%9.3" %*"(-*("-"(;*!$!5%%. �-(=% %*"(-*("--( 8- !,, 
*.%'!$(( 0. "! % 1!$&78(9+;  "8=(*".9% ,  .9! "!#"($&*!) -.'!"(,  $(=8(" 
!"9("%"& :$(/"-!**+( '%'$%!"(/%, !'-.7!,."($&*+( 1!-".$+, "(9."%0( /%( 
 .)"+, '%'$%!5-.6%0( /%( '.7+ =.**+;,  .)"+ 1(-%!=%0( /%; %7=.*%). �"! 
/. .(" # ;.-./"(-. 81-.,$(*%# "./!) -.'!"+, "! =.**.#  .9! "!#"($&*.# 80('-
*.# =(#"($&*! "& '8=(" #,$#"& # *(1! -(= ",(**! % 1!$*! "&3 81-.,$#(9!) 
1-(1!=.,."($(9, 0"!  ,#7.*!  !  1(<%6%/!) ,87. $%*5,% "%0( /!5! 1-!6%$#, . 
"./>(   ! !'(**! "#9% *.0.$&*!5! :".1. !'80(*%# %*! "-.**!98 #7+/8.  

�./%9 !'-.7!9,  .9! "!#"($&*.# -.'!". , 8 $!,%#; 9!=(-*%7.<%% % %*-
6!-9."%7.<%% !'-.7!,.*%# #,$#(" # !=*%9 %7 5$.,*+;  ! ".,$#32%; !'80(*%# 
%*! "-.**!98 #7+/8  "8=(*"!,-$%*5,% "!,, . 1(-(= 1-(1!=.,."($(9  "!%" !"-
,(" ",(**.# 1 %;!$!5!-1(=.5!5%0( /.# 7.=.0. 6!-9%-!,.*%#  "8=(*". #7+/!,!-
5! ,87. /./  8'?(/". 80('*!) =(#"($&*! "%. �"! 1-(=1!$.5.(", 1-(>=( , (5!, 
*(!';!=%9! "& !'80%"& (5! 89(*%3 !-5.*%7!,+,."&  ,!3  .9! "!#"($&*83 
=(#"($&*! "&, *.1-.,$(**83 *. 6!-9%-!,.*%( %*!#7+0*!) /!998*%/."%,*!) 
/!91("(*<%%.  

 

�	��	����
	����	� ��	��� 

1. ������, �. �. 	,(=(*%( , =% ".*<%!**!( !'80(*%( [�(/ "] : 80('.-9("!=. 1! !'%( / 

. 
. 
*=-((,. — �. : 	�, 1997. — 85  . 

2. �(=.5!5%/. [�(/ "] : 80('. 1! !'%( =$#  "8=(*"!, 1(=. 80('. 7.,(=(*%) / 	. �. �8-
-.,$(,, 	. 	. �-.(, /%), �. 	. �-81%*. [% =-.] ; 1!= -(=. �. �. �%=/. % "!5!. — 3-( %7=., =!1. 
% 1(-(-.'. — �. : �(=. %7=-,! �!  %%, 1998. — 638  . 

3. �(=.5!5%0( /%( "(;*!$!5%% =% ".*<%!**!5! !'80(*%# [�(/ "] : 80('. 1! !'%( =$# 
 "8=. ,87!, / �. �. �!$.", �. 	. �!% ((,., 
. �. �("-!,. [% =-.] ; 1!= -(=. �. �. �!$.". — �. : 

/.=(9%#, 2006. 
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�-!'$(9. "(/ "!,!5! 1(-(,!=. !0(*& ! "-! , ".(" 1(-(= *.9% *. 7.*#"%#; 
1! %*! "-.**!98 #7+/8  !  "8=(*".9% ,"!-!5! /8- . 7.!0*!5! !'80(*%#. �.*-
*.# 1-!'$(9. ,!7*%/.(" %9(**! *. ,"!-!9 /8- (, 1! /!$&/8 !'80(*%( 1% &9(*-
*!98 1(-(,!=8 *.80*+; % *.80*!-"(;*%0( /%; "(/ "!, 5$.,*+9 !'-.7!9 1-!% -
;!=%" ,! ,"!-!) 5!= !'80(*%# %*! "-.**+9 #7+/.9. �0(*& -. 1-! "-.*(**.# 
!4%'/. «'8/,.$%79» 7.0. "83 1-%,!=%" /  .9+9 *($(1+9 %  9(4*+9 "(/ ".9 
1(-(,!=.. �!*(0*!, , ( 9!>*! !'?# *%"& "(9, 0"! =.(" # !0(*& !5-.*%0(**!( 
,-(9# =$# !'80(*%# %*! "-.**!98 #7+/8, . "./>( 0"! ! *!,*!) !'?(9 0. !, 
 "8=(*"+ =!$>*+ !"-.'."+,."& =!9., !=*./! 1!$.5.(9, 0"! ! *!,*+( 1!*#"%#, 
1-%(9+ % 1-.,%$. 1(-(,!=. =!$>*+ %9("& 9( "! *. 7.*#"%#;  !  "8=(*".9% 7.-
!0*!5! !'80(*%#. 	 =.**!)  "."&( 9+ 1!1+".(9 # ,+#,%"& *(/!"!-+) 1!4.5!-
,+) 9(;.*%79, /!"!-+) 1-(=! ".,%" ,!79!>*! "& 8 "-.*%"& *.%'!$(( -. 1-!-
 "-.*(**+( !4%'/% ,  !7=.*%% "(/ ". 1(-(,!=. 8  "8=(*"!, 7.!0*!5! !'80(*%#. 

	 1(-,83 !0(-(=&, '+$! '+ <($( !!'-.7*+9 *.1!9%*."& !'80.32%9 #, 
0"! 1-(= ".,$#("  !'!) "(/ ". �(9*!5%(  "8=(*"+ 7*.3", 0"! 1!= "(/ "!9 1!-
*%9.(" # *( "!$&/! *(/!( 5-.6%0( /% 7.6%/ %-!,.**!(  !!'2(*%(, *!  $!>*!( 
<($!(, *.;!=#2(( # *. 1-( (0(*%% ,*(- % ,*8"-%"(/ "!,+;  ,#7(). �."(9, !1-(-
=($(*%( 1!*#"%# 1(-(,!=., ,!79!>*!, -.  ".,%$! '+ "!0/% *.= i , !"*!4(*%% 
=(#"($&*! "% «1-!<(  . 1-(!'-.7!,.*%# -(0(,!5! 1-!%7,(=(*%# *. !=*!9 #7+/( 
, -(0(,!( 1-!%7,(=(*%( *. =-85!9 #7+/( 1-%  !;-.*(*%% *(%79(**!5! 1$.*. 
 !=(->.*%#, ". (. 7*.0(*%#» [1,  . 11]. �! 9*(*%3 
. 	. �@=!-!,., «1(-(,( "% — 
7*.0%" ,+-.7%"& ,(-*! % 1!$*!  -(= ",.9% !=*!5! #7+/. "!, 0"! 8>( -.*(( ,+-
-.>(*!  -(= ",.9% =-85!5! #7+/.» [2,  . 15]. 

�(-9%* «1(-(,!=» !'!7*.0.(" /./ 1-!<(   1(-(,!=., ". (. !1-(=($(**83 
=(#"($&*! "&, "./ % -(78$&"." :"!) =(#"($&*! "%. �(-(,!= /./ 1-!<(   !'!7*.-
0.(" 1! -(=*%0( ",!, . 1(-(,!= /./ -(78$&"." — %*"(-1-(".<%3, '$.5!=.-# "!-
98, 0"! !* =!,!=%" =! 1!*%9.*%# !1-(=($(**+9  1! !'!9 =.**+) "(/ " 
[3,  . 64]. �=*./! 1! 9*(*%3 *(/!"!-+; 7.-8'(>*+; 1(-(,!=!,(=!,, *.1-%9(- 
�. �!-!1., 1-!<(  . 1(-(,!=. *(  82( ",8(" ,!!'2(, =.>(  .9.# .' "-./"*.# 
(5! 9!=($& , (5=. #,$#(" # !"*!4(*%(9 9(>=8 1!=$%**%/!9 % 1(-(,!=!9 % *( 
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9!>("  "-!%"& # '(7 80(". !'2%;  "-8/"8-*+; ;.-./"(-% "%/ $3'!5! "(/ ".. 
�./ 1 %;!$!5%0( /%, "./ % 9("!=%0( /% "(/ " 1!=$%**%/.  !1! ".,$#(" # , *.-
0.$&*!)  ".=%% 1-!<(  . 1(-(,!=.   ,%-"8.$&*+9 "(/ "!9 *. 1(-(,!=*!9 #7+/( 
% !1-(=($(*%( 1(-(,!=%9! "% "(/ ". *.0%*.(" #   !1-(=($(*%# (5! 1-(= ".,%-
9! "% , *!,!9 #7+/!,!9 % "(/ "!,!9 9."(-%.$(. 

�=*./! *.9 '!$(( '$%7/. "!0/. 7-(*%# !"(0( ",(**+; 80(*+; % 9+ 1-%-
 !(=%*#(9 # / !1-(=($(*%3 1-!<(  . 1(-(,!=., /!"!-+) !'!7*.0.("  !,9( "-
*83 =(#"($&*! "& #7+/. % %*"($$(/"., . *( 1-!<(   68*/<%!*.$&*!) 9(*+ %*!-
 "-.**!5! #7+/. *. #7+/ 1(-(,!=. ("!0*(( 5!,!-#, !'-.7!, !-%5%*.$&*+; "(/-
 "!, *. !'-.7+ 1(-(,!=*+; "(/ "!,). �"!" 1-!<(   9!>("  $8>%"& !1-(=($(*-
*!) ! *!,!) =$# /!* "-8%-!,.*%# *!9%*."%,*+; %  %*"./ %0( /%; 1(-(,!=0(-
 /%; 1-%(9!,. �.1-%9(-, 1!/.7."($&*+9%  1! !'.9%  9+ $!,!) 1(-(-.'!"/% 
"(/ ". #,$#3" #: «1(-(;!= /!* "-8/<%)  !  /.78(9+9 , 1.  %,*!9 7.$!5( ,  %-
*!*%9%0( /%( /!* "-8/<%%  !  /.78(9+9 , ./"%,*!9 7.$!5(; "-.* 6!-9.<%!*-
*+( 1(-(;!=+  $!>*!1!=0%*(**+; 1-(=$!>(*%)   1-%=."!0*+9% !1-(=($%-
"($&*+9% , 1-! "+( -. 1-! "-.*(**+(; 1!$*!(  !;-.*(*%( "(-9%*!, % "(-9%-
*!$!5%0( /%;  !0(".*%) % =-.» [4,  . 11].  

�-!<(   1(-(,!=., /./ '+ !* '+ "-! *%  !,(-4.$ # , !"=($&*+;, ! !'! 
'$.5!1-%#"*+; %$% 1-! "! $(5/%;  $80.#;, *(%7'(>*! -. 1.=.(" # *. =,. 9!-
9(*".. �"!'+ 1(-(,( "%, *(!';!=%9! 1-(>=( , (5! 1!*#"&, "!0*! 8# *%"&, % -
"!$/!,."&  .9!98  ('( 1(-(,!=%9!( (  1!9!2&3 #7+/!,+; !'-.7!,, ". (. 8>(   
:$(9(*".9% 1(-(,!=.), 9+ $(**! 1-!.*.$%7%-!,."& (( $% !-%5%*.$ 1-(= ".,$#-
(" "8 %$% %*83  $!>*! "&), /-%"%0( /% !<(*%"& (5!. 

�.$((, 0"!'+ 1(-(,( "%, *8>*! *.)"%, ,+'-."&  !!",(" ",832%(  -(= ",. 
,+-.>(*%# , #7+/( 1(-(,!=. ( $!,.,  $!,! !0(".*%#, 5-.99."%0( /%( 6!-9+). 
�./%9 !'-.7!9, 1-!<(   1(-(,!=. 1-(=1!$.5.("  !7*."($&*!( 8 ".*!,$(*%(  !-
!"*!4(*%) 9(>=8 =.**+9% %*! "-.**!5! #7+/. % #7+/. 1(-(,!=.. �"! — 
1-(=1! +$/. =$# *(5!. 

�-% :".1. 1(-(,!=. ,+=($#3" �. �.)=. % (5! 1! $(=!,."($%: .*.$%7 ( ,(-
=(*%( !-%5%*.$. / #=(-*+9 /!* "-8/<%#9); 1(-(/$30(*%( (1(-(*!  7*.0(*%# 
*. #7+/ 1(-(,!=. *. ! *!,( :"%; 1-! "()4%;  "-8/"8-); %79(*(*%(  "-8/"8-+ 
(1!-!>=(*%(  "%$% "%0( /% %  (9.*"%0( /% :/,%,.$(*"*!5! ,+-.>(*%# , #7+/( 
1(-(,!=.) [5,  . 7—12]. 

�-% ! 82( ",$(*%% «1(-(,!=.» %*! "-.**+) #7+/ 1-(= ".,$#("  !'!), 1! 
 82( ",8, , (5! $%4& 8 $!,*+) #7+/!,!) /!=,   1!9!2&3 /!"!-!5! /!=%-83"-
 # 9+ $%, ,+-.>(**+( *. -!=*!9 #7+/(, % =(/!=%-83" # 9+ $%, ,+-.>(**+( 
*. %*! "-.**!9 #7+/( [6,  . 39].  

�-%*%9.# ,! ,*%9.*%( :".1+ 1-!<(  . 1(-(,!=., -.  9!"-(**+( ,+4(, 9+ 
 0%".(9 <($( !!'-.7*+9 -.  9!"-("& :".1+ 1-!<(  . 1% &9(**!5! 1(-(,!=., 
1! /!$&/8 /8-  !'80(*%# %*! "-.**!98 #7+/8 7.,(-4.(" #  =.0() :/7.9(*., , 
 !=(->.*%( /!"!-!5!, /-!9( 1-!0(5!, ,;!=%" 1% &9(**+) 1(-(,!=  !  $!,.-(9 
  %*! "-.**!5! #7+/. *. -8  /%) "(/ ". 1!  1(<%.$&*! "% !'?(9!9 1200 1(0."-
*+; 7*./!, 7. 60 9%*8". 

�. 	. �%-3/!,. 1-(=$.5.("  "-!%"& 1-!<(   1% &9(**!5! 1(-(,!=. , "-% 
:".1.:  

1) =!1(-(,!=*!) .*.$%7 !-%5%*.$. , <($!9; 
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2)  !' ",(**! 1(-(,!= /./ 1-!<(   8 ".*!,$(*%# % *.;!>=(*%# 9(>?#7+-
/!,+; % /!*"(/ "8.$&*+;  !!",(" ",%) % 1(-(,+-.>(*%(  !=(->.*%# !-%5%*.-
$.  -(= ",.9% #7+/. 1(-(,!=.; 

3) !'2(( -(=./"%-!,.*%( [7,  . 17]. 
�8"& 1(-,!5! :".1.  ! "!%" , 8"!0*(*%% /!998*%/."%,*!)  %"8.<%% (/(9, 

=$# /!5!, /!5=., , /./%; 8 $!,%#;,   /./!) <($&3  !7=.* !-%5%*.$), . "./>( , 
!1-(=($(*%% "(9."%/% "(/ "., (5! ! *!,*!5!  !=(->.*%#,  "-8/"8-+,  "%$% "%-
0( /!5!  ,!(!'-.7%#. �!=(->.*%( ,"!-!5! :".1.  ! ".,$#(" 1! $(=!,."($&*+) 
-#= !1(-.<%) 1! 1(-(,!=8 !"=($&*+; *('!$&4%; !"-(7/!, !-%5%*.$.. �'+0*! 
"./%9 !"-(7/!9 !/.7+,.(" # !=*. 6-.7. — 1-! "!( %$%  $!>*!( 1-(=$!>(*%( 
89(-(**!) =$%*+. �. "-("&(9 :".1( 1(-(,!=. 8 "-.*#3" # 1!5-(4*! "%, ,+#,-
$#32%( # 1-% 1-!0"(*%% , (5! "(/ ".: *(:/!*!9*! "& 6!-98$%-!,!/, 5-!9!7=-
/! "& /!* "-8/<%), 1!,"!-+ % ". =. 

�./%9 !'-.7!9, !'-."%, ,*%9.*%( *. ! *!,*+( 9!9(*"+ ! 82( ",$(*%# 
1-!<(  . "(/ "!,!5! 1(-(,!=., 9!>*! =!'%"& # 1!$!>%"($&*+; -(78$&"."!,. 
�=*./! 1-% !'80(*%% 1% &9(**!98 1(-(,!=8 *.80*+; "(/ "!, *(!';!=%9! 
"./>( 1!7*./!9%"&  "8=(*"!,   !"-. $(,+9%  $!,.-#9% %  1-.,!0*%/.9% *. 
%*! "-.**!9 #7+/(,   ! *!,*+9% 1-%(9.9% .*.$%"%/!- %*"("%0( /!) 1(-(-.-
'!"/% %*6!-9.<%% ( 9+ $!,!) .*.$%7 "(/ ". 1! .'7.<.9, ,+0$(*(*%( (=%*%< 
%*6!-9.<%% %  ! ".,$(*%( 1$.*. "(/ "., !1-(=($(*%( % 6!-98$%-!,.*%( 5$.,-
*!) 9+ $% "(/ ". ,  >."!) 6!-9(),   68*/<%!*.$&*!- "%$% "%0( /!) *(!=*!-
-!=*! "&3 *.80*!) -(0%,  !  1! !'.9% 1(-(,!=. "(-9%*!$!5%0( /!) $(/ %/%, 
!"-.>.32()  1(<%.$%7.<%3  "8=(*".; *.80%"& *.;!=%"& 1-.,%$&*+( $(/ %0(-
 /%( % 5-.99."%0( /%( :/,%,.$(*"+ % 1(-( "-.%,."& 5-.99."%0( /83  "-8/"8-
-8 1-(=$!>(*%# 1-% 1(-(,!=(. 

 
�	��	����
	����	� ��	��� 

1. �
(��
��, �. �. �7+/ % 1(-(,!= [�(/ "] / �. �. �.-;8=.-!, // 	!1-! + !'2() % 0.-
 "*!) "(!-%% 1(-(,!=.. — �. : �(>=8*.-!=*+( !"*!4(*%#, 1975. — 240  . 

2. �=����, �. �. � *!,+ !'2() "(!-%% 1(-(,!=. [�(/ "] / 
. 	. �@=!-!,. — �. ; ��'., 
2002. — 415  . 

3. Koller, W. Grundprobleme der Übersetzungstheorie unter besonderer Berücksichtigung 
schwedisch-deutscher Übersetzungsfälle [Text] / W. Koller. — Francke Verlag, Bern und 
München, 1973. — 198 S. 

4. 5�������, �. �. 	$%#*%( :9!<%!*.$&*!) *.1-#>(**! "% *. ,.-%."%,*! "& 1!*%9.-
*%# "(/ ". (:/ 1(-%9(*".$&*!( %  $(=!,.*%() [�(/ "] : .,"!-(6. =% . … /.*=. 6%$!$. *.8/ / 

. 
. �!=%!*!,. — �., 1985. — 21  . 

5.  
��
, ;. �.8/. 1(-(,!=. [�(/ "] / �. �.)=. // 	!1-! + #7+/!7*.*%#. — 1970. — 
B 4. — �. 19—22.  

6. #�'����, �.  . �("!=%/. !'80(*%# 5-.99."%0( /!)  "!-!*( 1(-(,!=.   *(9(</!5! 
#7+/. *. -8  /%) *. 1(-(,!=0( /%; 6./8$&"(".; [�(/ "] : =% . … /.*=. 1(=. *.8/ / 	. �. �(7%-
/!,. — �., 1987. — 225  . 

7. ��*���
, �. �. �0%"( & 1(-(,!=%"&   *(9(</!5! #7+/. *. -8  /%) [�(/ "] : 80('. 
1! !'%( / �. 	. �%-3/!,.. — �. : �7=-,! �����, 1999. — 44  . 
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5
		�����+ ����	+ 	�
�������� �������� �������� ���	���	��� 	����� ��� �
 

���	�
���� �'+�� � ����� 1860—1980 �����. �+�����+ � ��
�
��'���
�+ �	����+� 

)�
�+ � ������+ 	�
�������� �������� �������� ���	���	��� 	����� ���. 

 
�. �. 2��	����, 

1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
������5 �
�	���5 1������� ���2���5  

�����2���� ������� ��2� �
 ������
���1 5���� 42 
 


/"8.$&*! "& -.  9!"-(*%# "(9+ «� "!-%# -.7,%"%# 9("!=%/% !'80(*%# 
$(/ %0( /!)  "!-!*( -(0% *. %*! "-.**!9 #7+/(» 7./$30.(" # , "!9, 0"! 9("!-
=%/. !'80(*%# $(/ %0( /!)  "!-!*( -(0% ,1(-,+(  ".$. -.  9."-%,."& # "!$&/! 
,! ,"!-!) 1!$!,%*( XIX ,(/.. �! :"!5! 1(-%!=. $(/ %/. #,$#$. & "!$&/!  -(=-
 ",!9 !'80(*%# %*! "-.**!98 #7+/8 % *( ,+=($#$. & , !"=($&*+) . 1(/" !'8-
0(*%# %*! "-.**!98 #7+/8. 

����	�	� �����	�	 ������	 ����	�� � ���	�� 1860—1917 ��. 
� *!,*+(  1!-+ !"*! %"($&*! 1-!'$(9+ !'80(*%# $(/ %/( *. =.**!9 :".-

1( /. .$% & % 1!$&7!,.*%# -!=*!5! #7+/.. �*(*%# 1! 1!,!=8 % 1!$&7!,.*%# 
-!=*!5! #7+/. -.7=($%$% &. �=*% 9("!=% "+ (	. �8*%*-�.-/!, /%)) «1-(=$.-
5.$% % /$30%"& -!=*!) #7+/ *. *.0.$&*!9 :".1(», "(9  .9+9  !;-.*%"& '( 1(-
-(,!=*!)  1! !'  (9.*"%7.<%%, "!5=. /./ =-85%( 9("!=% "+ (
. �. �(0.(,)  0%-
".$%, 0"! 1(-(,!=*.#  (9.*"%7.<%# «!'( 1(0%,.(" '!$(( 1-!0*!( 7.1!9%*.*%( 
% '!$&483  ,!'!=8 1!$&7!,.*%#  $!,!9» [1]. 	 -.  9."-%,.(9+) 1(-%!= *( 
 ".,%$ # ,!1-!  !' !"'!-(  $!,.-# %  1(<%.$&*+; $(/ %0( /%; 81-.>*(*%#;. 
�("!=% "+ 1-(=1!$.5.$%, 0"! 8 ,!(*%( $(/ %/% 1-!%7!)=(" «, 1-!<(  ( -.75!-
,!-!,, 0"(*%# 1(-(,!=. % .*.$%7. "(/ ".» [1]. 

����	�	� �����	�	 ������	 ����	�� � 1917—1930 ��. 
� *!,*83 7.=.08 !'80(*%# $(/ %/( "!5=.4*%( 9("!=% "+ ,%=($% , !'( 1(-

0(*%% 7.1!9%*.*%#  $!,, �. 
. �(;*(- 8",(->=.$, 0"! , -!=*!9 #7+/( 1!$&7!,.-
*%(  $!,.-(9  "-!%" # *. 1-%1!9%*.*%% 1! .  !<%.<%%  ;!= ",. (5*(7=.  $!,) % 
.  !<%.<%% 1!  9(>*! "% (-#=+  $!,). �*"(-( *! !"9("%"&, 0"! %9(**! , :"!" 
1(-%!= 9("!=% "+ ,1(-,+(  ".$% -.7$%0."& ./"%,*+) % 1.  %,*+)  $!,.-&.  

�(9.*"%7.<%# �� ! 82( ",$#$. & 1-% 1!9!2%  %*!*%9!,, .*"!*%9!,, =(-
6%*%<%), =!5.=/% 1! /!*"(/ "8 %, /./ /-.)*() 9(-!), 1(-(,!=!9. 

	 1-!5-.99*+; "-('!,.*%#; 1919 5. 9("!=% "+ ,1(-,+( ,+=($%$% 1(-(-
0(*& "(9,  ! ".,$#32%;  !=(->.*%( >%,!5! #7+/.: 

1. �!-!=, (5! 0. "%, 8$%<+, 1$!2.=%, 7=.*%#. 
2. �(-(,*# %  ($& /.# !' ".*!,/.. 
3. �8"% %  -(= ",.  !!'2(*%#: >($(7*+( =!-!5%, 1.-!;!=, 1!0"., "($(5-.6, 

"($(6!*. 
4. �(-+, ,( +, 9!*("+. 
                                           
42© �8/%$(,. �. �., 2012 
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5. 	!) /!, 6$!", ,!!-8>(*%(, ,!)*.. 
6. �(9( $., "!-5!,$#. 
7. �(9$(=($%(,  ($& /!( ;!7#) ",! [1]. 
	 1-!5-.99*+; "-('!,.*%#; 1925 5. '+$% ,+=,%*8"+ (=%*+( /!91$(/ *+( 

"(9+   1!# *(*%(9  !=(->.*%#: 
 

(��� �������	� 
�,#7& 5!-!=. % =(-(,*% �'!- ;$('., -+*!/,  '+"  ($& /!;!7#) ",(**+; 1-!=8/"!,. 

�./81/. 1-!9+4$(**+; %7=($%) 

 
�"! /. .(" # "(/ "!, 80('*%/!,, "! !*% *. +2.$% & 1-!%7,!= ",(**!) "(-

9."%/!), 87/!"(9."%0( /%9%  $!,.9%, "(-9%*.9% (!1% .*%( ;%9%0( /!) %  ".-
$($%"()*!) 1-!9+4$(**! "% �(-9.*%%, "-8= -(9( $(**%/., /-( "&#*%*. % %*-
=8 "-%.$&*!5! -.'!0(5!  "-.*+ %780.(9!5! #7+/.) [1]. 

�. =.**!9 :".1( -.7,%"%# !'80(*%# $(/ %/( 9("!=% "+ *.0%*.3" 8=($#"& 
,*%9.*%( $(/ %0( /%9 81-.>*(*%#9 (, ".,/. 1-!182(**+;  $!,, -. /-+"%( 
7*.0(*%# 1-!%7,!=*+;  $!,, 5-811%-!,/.  $!,, ,!1-! *!-!",("*+( 81-
-.>*(*%#) [1]. �./%9 !'-.7!9, , /!*<( 20-; 55. XX ,(/. 9("!=% "+  ".$% 7.=8-
9+,."& # !  1(<%.$&*!) !-5.*%7.<%% -.'!"+ *.= $(/ %/!).  

����	�	� �����	�	 ������	 ����	�� � 1930—1941 ��. 
	!1-! + !'80(*%# $(/ %/( 7.*%9.$% 7*.0%"($&*!( 9( "! , -.'!".; 9("!-

=% "!, 30-; 5!=!,. 	 :"% 5!=+ ,1(-,+( , !"(0( ",(**!) 9("!=%/( ,!7*%/$. 1-!-
'$(9. -.<%!*.$%7.<%%  $!,.-#, "./ /./ 1-./"%/. 1-(1!=.,.*%# 1!/.7+,.$., 0"! 
!" 8" ",%( !5-.*%0(*%#  $!,.-# #,$#$! &  (-&(7*+9 "!-9!7!9 =$# 8 1(4*!5! 
8 ,!(*%# #7+/. 80.2%9% #. 	1(-,+( 1!=!'*83 1!1+"/8 1-(=1-%*#$. 
�. 
. �-87%* /.#, 1-(=$!>%, , /.0( ",( (=%*%<+ !"'!-. 	����-'�
�����. �./>( 
'+$% ,+=($(*+ 1-%*<%1+ !"'!-.  $!, % -.7-.'!".*+ 1-%*<%1+ -.'!"+ *.= ./-
"%,*+9 % 1.  %,*+9  $!,.-(9. 	 "!" >( 1(-%!= 9("!=% "+ -(4%$% !"/.7."& # 
!" "(-9%*!, «./"%,*+)» % «1.  %,*+)»  $!,.-&, 7.9(*%, %; "(-9%*.9% «1-!-
=8/"%,*+)» % «-(<(1"%,*+)» [1]. 

�*.0%"($&*!( 9( "! , "-8=.; 9("!=% "!, 30-; 5!=!, !",!=%$! &  (9.*"%-
7.<%% $(/ %/%. �(9.*"%7.<%# *!,+; $(/ %0( /%; (=%*%< ! 82( ",$#$. & , ! -
*!,*!9 1-% 1!9!2% *.5$#=*! "% % 1(-(,!=.. �!"# 8>( *. =.**!9 :".1( "./%( 
9("!=% "+, /./ �. 	. �!$&=4"()*, �. 
. �-87%* /.#, 
. 
. �3'.- /.# ,+-.>.3" 
9+ $& ! "!9, 0"! «,+'!-  -(= ",  (9.*"%7.<%% 7.,% %" !" <($!5! -#=. 6./"!-
-!,: ;.-./"(-.  .9!5!  $!,., :".1. !'80(*%# #7+/8» [1]. 

�$(=8(" "./>( !"9("%"&, 0"! *. =.**!9 :".1( 9("!=% "+ 1-%7*.$%  82( "-
,!,.*%( $(/ %0( /%; 81-.>*(*%). �*%  0%".$%, 0"! *(!';!=%9! -.'!"."& *.= 
%7!$%-!,.**+9  $!,!9, . "./>( 7.80%,."& *!,+( ��. �+$ "./>( !'!7*.0(* 1(-
-(0(*& $(/ %0( /%; 81-.>*(*%) (1(-%6-.7+, 81-.>*(*%#   1-!18 /.9%, 5-81-
1%-!,/%, 81-.>*(*%# ,  $!,!!'-.7!,.*%%) [1]. 

����	�	� �����	�	 ������	 ����	�� � 40—50-� ��. ++ ���� 

*.$%7%-8(9+) 1(-%!= ;.-./"(-%78(" # 7*.0%"($&*+9% =! "%>(*%#9% , 

!'$. "% !'80(*%#  $!,.-3, ! !'(**! 1! ,!1-! .9 !"'!-. $(/ %/%. � 1-%*<%-
1.9 !"'!-. ������������ 	���
� '+$% !"*( (*+: "(9."%0( /%), !1% .*%( 1!-
*#"%), % /$30(*%(  %*!*%9!,,  (9.*"%0( /%),  $!,!!'-.7!,."($&*!)  1!-
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 !'*! "%  $!,, 9*!5!7*.0*! "%, 0. "!"*! "%, 1-%*<%1 80(".  $8>('*!) 68*/-
<%%  $!, % 81!"-('%"($&*! "%. � 1-%*<%1.9 !"'!-. �,��������� 	���
� '+-
$% !"*( (*+ "(9."%0( /%),  $!,!!'-.7!,."($&*+), 1-%*<%1  "-!(,!)  1! !'-
*! "%  $!,, 9*!5!7*.0*! "%, 0. "!"*! "%   80("!9 -.*5!,!5! /!:66%<%(*"., 
1-%*<%1 % /$30(*%# %*! "-.**+;  $!,, «! 7*.0(*%% /!"!-+; 80.2%( # 9!58" 
$(5/! =!5.=."& #». �("!=% "+ !"/.7.$% & !" (=%*%<+ !"'!-. 	����-'�
����� % 
,+=,%*8$% , /.0( ",( (=%*%<+ ������* ���	���	��* �����,� [1].  

�*.0%"($&*!( ,*%9.*%( '+$! 8=($(*! 9("!=% ".9% %  $(=!,.*%3 ,!1-!-
 !, -.'!"+ *.= $(/ %/!). 	 *.0.$( 50-; 5!=!, ! *!,*!( ,*%9.*%( 8=($#$! & 
!'?# *(*%3 $(/ %/%. 	 -(4(*%% :"!) 1-!'$(9+ *.9("%$% & =,( "(*=(*<%%: 
1(-(!<(*/. -!$% 9!9(*". !'?# *(*%# % 8 %$(*%( -!$% 1(-(,!=. /./  -(= ",. 
 (9.*"%7.<%%. 

�*.9(*."($&*!, 0"! , =.**+) 1(-%!= *.0.$ -.  9."-%,."& # ,!1-!  !  1(-
<%.$&*+; $(/ %0( /%; 81-.>*(*%#;. �. �. �(2(-#/!,. -.7-.'!".$. =%66(-
-(*<%-!,!0*+( 81-.>*(*%#. �. �. �(7 1-(=$!>%$.  $(=832%( 5-811+ $(/ %-
0( /%; 81-.>*(*%): «81-.>*(*%# , 5-811%-!,/( 9."(-%.$., 81-.>*(*%# , 7.-
1!$*(*%% 1-!18 /!, , 1-(=$!>(*%% %$% , =!1!$*(*%% 1-(=$!>(*%); 81-.>*(-
*%#,  ,#7.**+(   -.'!"!) *.=  %*!*%9.9%, .*"!*%9.9% % !9!*%9.9%; 81-
-.>*(*%#,  ,#7.**+(   -.'!"!) *.= 9*!5!7*.0*! "&3  $!,.; 81-.>*(*%#, *.-
1-.,$(**+( *. 8 ,!(*%(  $!,!!'-.7!,.*%# %  $!,! !0(".*%#; 81-.>*(*%# , 1(-
-(,!=(   % 1!$&7!,.*%(9 !1-(=($(**!5! $(/ %0( /!5! 9."(-%.$.». �!-&/!, /%( 
9("!=% "+ 1-(=$!>%$% % 1!$&7!,."& "(9."%0( /%( 5-811%-!,/% /./  -(= ",! 
 !7=.*%# '.7+ =$# -.7,%"%# 8 "*!) -(0% [1]. 

	 :"!" 1(-%!= ,1(-,+( ,!7*%/.(" ,!1-!  ! 9("!=%0( /!) "%1!$!5%% $(/ %-
/%. �!= "./!) "%1!$!5%() �. 	. �.;9.*!, 1!*%9.$ «-.7-.'!"/8 ! !'+; 1-%(-
9!, -.'!"+ *.= -.7*+9% 5-811.9% $(/ %/% , 7.,% %9! "% !" %;  1(<%6%0( /%; 
! !'(**! "()» [2]. 

����	�	� �����	�	 ������	 ����	�� � 60-� ��. ++ ����. 
	 60-( 55. �� ,. *.0.$% & %  $(=!,.*%# *!,+; 1-!'$(9: 9("!=%0( /!) "%-

1!$!5%% $(/ %/% % ,+#,$(*%# /!$%0( ",(**+; 1.-.9("-!, % *!-9 1!,"!-(*%# 
 $!,. �+$! =.*!, 1-(>=( , (5!,  $(=832(( !1-(=($(*%( 9("!=%0( /!) "%1!$!-
5%%: «�!= 9("!=%0( /!) "%1!$!5%() $(/ %/%  $(=8(" 1!*%9."& 8 ".*!,$(*%( 
"%1!,  $!,   "!0/% 7-(*%# "(; "-8=*! "(), /!"!-+( !*% ,+7+,.3" 1-% 8 ,!(-
*%%» [3]; "./>( '+$% *.9(0(*+ ,.>*()4%( "%1+ "-8=*! "(). 

����	�	� �����	�	 ������	 ����	�� � 70—80-� ��. ++ ����. 
	 70—80-( 55. �� ,. ./"%,*! -.  9."-%,.$. & 1-!'$(9. !"'!-.  $!,.-#-

9%*%989., "./>( '+$% ,+=,%*8"+ 1-%*<%1+ !'80(*%# $(/ %/(. �+$. "./>( 
 !7=.*. "%1!$!5%# $(/ %0( /%; (=%*%< [1]. 

 
�	��	����
	����	� ��	��� 

1. -���*���, �. �. � "!-%# !"(0( ",(**!) 9("!=%/% !'80(*%# %*! "-.**+9 #7+/.9 , 
 -(=*() 4/!$( [�(/ "] / 
. 
. �%-!$3'!,. — �., 2002. 

2. 5
(�
���, &. �. �("!=%/. !'80(*%# *(9(</!98 #7+/8 , VIII—X /$.  .; [�(/ "] / 
�. 	. �.;9.*!,. — �., 1956. 

3. -���*���, �. �. �'2.# 9("!=%/. !'80(*%# %*! "-.**+9 #7+/.9 , 4/!$( [�(/ "] / 

. 
. �%-!$3'!,, �. 	. �.;9.*!,, 	. �. �("$%*. — �., 1967. 
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�
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 �������� 	�������� �����* � �����
��* ��(����	��( 

���	���.  

 
(. ". 3��	��, 

=!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
����������� 5���
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������� ��3��2���� �����
���� 43 
 
�1!;. *.80*!-"(;*%0( /!) -(,!$3<%% !;,."+,.(" , (  "!-!*+ =(#"($&*!-

 "%  !,-(9(**!5! !'2( ",.. � 1(4*!( ! ,!(*%( =! "%>(*%)  !,-(9(**!) "(;-
*%/% *(,!79!>*! '(7 !,$.=(*%# *.=(>*+9 % "!0*+9 %* "-89(*"!9 /!998*%/.-
<%%, /./%9 #,$#(" # , =.**!9  $80.( #7+/. �4%'/. , 1!*%9.*%% %$% , 1(-(=.0( 
9+ $% , =.**!) !'$. "%  ,#7.*.   9."(-%.$&*+9% 1!"(-#9% *(%79(-%9! '!$(( 
7*.0%"($&*+9%, 0(9 1! $(= ",%#, /!"!-+( 9!58" ,!7*%/*8"& , -(78$&"."( *("!0-
*!5! 1-!0"(*%# /./!5!-$%'! $%"(-."8-*!5! "(/ ".. 	!" 1!0(98 !'$. "& "(;*%/% 
9!>*! -.  9."-%,."& /./ ! !'83  -(=8 ./"%,*!5! 1-!#,$(*%# %*! "-.**!5! 
#7+/., ,+ "81.32(5! , /.0( ",( #7+/.  1(<%.$&*! "%. �./%9 !-8=%(9 !'2(*%# 
, =.**!)  6(-( 9!>(" '+"& «6-.*<87 /%) (.*5$%) /%), *(9(</%)) #7+/ "(;*%-
/%», 1!= /!"!-+9 1!*%9.(" #  !,!/81*! "& $(/ %0( /!5! %  %*"./ %0( /!5! 9.-
"(-%.$., /!"!-+) , -.9/.; -(0(,!) =(#"($&*! "% =!$>(* !'( 1(0%"& 1!*%9.*%( 
 1! !'!, %75!"!,$(*%# % ,! 1-!%7,(=(*%# "(;*%0( /%; !'?(/"!, [1, c. 11]. 

�7+/ "(;*%/% — *! %"($&  1(<%.$&*!) %*6!-9.<%%, 1-%7,.* 68*/<%!*%-!-
,."& , 8 $!,%#;,  82( ",(**+9 !'-.7!9 ,$%#32%; *. !"'!- % !-5.*%7.<%3 #7+-
/!,+;  -(= ",, ;.-./"(-*+; =$# =.**!5! #7+/.  1(<%.$&*! "%. 	 8 $!,%#; /!*-
/-("*+; "(;*%0( /%;  %"8.<%) !'80(*%( %*! "-.**!98 #7+/8 9!>(" '+"&  ,#7.-
*!   8 ,!(*%(9 1-!6(  %!*.$&*+; *.,+/!,. � $%  "8=(*" *.0%*.(" 1! "%5."& 
%*! "-.**+) #7+/ "(;*%/% *. "!9 8-!,*(, /!5=. !* 8>( %9((" *(/!"!-+( 1-!6( -
 %!*.$&*+( *.,+/%, 1!$80(**+( *.  ,!(9 -!=*!9 #7+/(, "!  $!,.-*.# '$%7! "& 
#7+/!,, . "./>( ,+-.>(**+) %*"(-*.<%!*.$&*+) ;.-./"(- $(/ %/% , !'$. "% 
"(;*%/% !'$(50.(" !'80(*%(. �  !>.$(*%3, %*! "-.**+) #7+/ %780.(" # *. 1 % 
2 /8- .;, /!5=.  "8=(*"+ (2( *(  !1-%/! *8$% &   =% <%1$%*.9%  1(<%.$%7.<%%, 
0"! 7."-8=*#(" 1!*%9.*%(  1(<%.$&*+; "(/ "!,. �*.*%( *(/!"!-+; ! !'(**! "() 
#7+/. "(;*%/% 9!>(" 1!9!0& 1-% !'80(*%% 0"(*%3 "(;*%0( /%; "(/ "!,. 

	 #7+/( "(;*%0( /!)  6(-+ !'2(*%# % 1!$&78(" # %*!) 1!  -.,*(*%3   
!'%;!=*+9 #7+/!9 *.'!- $(/ %/!-5-.99."%0( /%;  -(= ",. 	 #7+/( "(;*%/% *. 
1(-,!9 9( "( *.;!=%" # !'?(/" %*6!-9.<%%, !"1-.,%"($&-1!$80."($& %*6!--
9.<%% !" "81.(" *. ,"!-!) 1$.*. �!:"!98 , #7+/( "(;*%/% !" 8" ",83"  1! !-
'+ ,+-.>(*%#  8'?(/"%,*!) !<(*/%, ./"%,%7%-83" #  $!,!!'-.7!,."($&*+( 
9!=($% !'-.7!,.*%# *.7,.*%) !-8=%) 1-!%7,!= ",., =() ",%), /.0( ",, 9."(-

                                           
43© �85%*. �. �., 2012 
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-%.$!,, 4%-!/! % 1!$&783" # 9!=($%   1-(6%/ .<%() *(5."%,*!5! % 1!,"!-*!-
5! ;.-./"(-.. �=*!,-(9(**! 9!>*! !"9("%"&, 0"! #7+/ "(;*%/% % !'%;!=*+) 
#7+/ % 1!$&783" !'2%(  %*"./ %0( /%(  -(= ",., *.1-%9(-, =("(-9%*."%,+ 
 82( ",%"($&*!5!,  -(= ",.  %*"./ %0( /!)  ,#7% % ". 1. 	 <($!9  %*"./ %  
#7+/. "(;*%/% *( !"$%0.(" # !"  %*"./ % . !'%;!=*!5! #7+/.. �=*./! *(/!"!-
-!( /!$%0( ",!  %*"./ %0( /%; 1-%(9!, #7+/. "(;*%/% ,+=($#3" #  ,!() '!-
$(( ,+ !/!) 0. "!"*! "&3 81!"-('$(*%# 1!  -.,*(*%3   !'+0*+9 % 1!$&7!,.-
*%(9 , #7+/(, "./%(, /./ =(-%,.<%#,  $!>*+( $(/ %0( /%( (=%* ",., *(/!"!-+( 
,-(9(**+( 6!-9+. 

�.2( , (5! , -.9/.; 8>(  82( ",832() $(/ %0( /!)  % "(9+ !'-.783" # 
*!,+(  (-%%  $!,, 1-(=*.7*.0(**+( =$# !'!7*.0(*%# *!,+; #,$(*%) ,  6(-( 
"(;*%/%, 1-% 1!9!2%  866%/ .<%%, *!9%*.$%7.<%% % 1-(6%/ .<%%. 

�866%/ .<%#  ! "!%" , 1-% !(=%*(*%( /  $!,8-! *!,(  866%/ ., %9(3-
2(5! =,!)*83 68*/<%3: %79(*(*%( 5-.99."%0( /!5! /$.  .  $!,. % !"*( (*%( 
!'-.78(9!5!  $!,. / !1-(=($(**!98 $(/ %0( /!98 1!$3, !"$%0.32(98 # !" 
1-!%7,!=#2(5!  $!,.-! *!,+. �.1-%9(-, 6-.*<87 /%) 5$.5!$ 
ssembler ( !'%-
-."&) 1-(!'-.78(" # , assemblage ( '!-/.) — %9#  82( ",%"($&*!(, !'!7*.-
0.32(( -(78$&"." =() ",%# %$% !1(-.<%3 ,  ".=%% ((  !,(-4(*%#. �.%'!$(( 
81!"-('%9!) #,$#(" #  866%/ .<%#   -age (=() ",%(), démarrage — "-!5.*%(   
9( ".; -eur (%9# =(#"($# % !-8=%# =() ",%#), démarreur —  ".-"(-; -ité (%9(*., 
!'!7*.0.32%( /.0( ",!), élasticité — :$. "%0*! "&; -abl� (!1-(=($(*%( /.0( ",. 
%7=($%)), utilisable — % 1!$&78(9+); -tion (=() ",%(, -(78$&"." =() ",%#), 
transformation — 1-(!'-.7!,.*%(. 

�.%'!$(( ./"%,*! "(;*%0( /.#  %"8.<%# ,!7=() ",8(" *. !'-.7!,.*%( %9(* 
=() ",%), =(#"($() % !-8=%), . "./>( %9(*, !'!7*.0.32%; /.0( ",!. 

�-(6%/ .<%# !"$%0.(" # !"  866%/ .<%% "(9, 0"! !*. *(  ,#7.*.   %79(-
*(*%(9 5-.99."%0( /!) /."(5!-%%  $!,. % *(  ,#7.*. "./%9 !'-.7!9   "-.* -
6!-9.<%() 1-(=$!>(*%#. �$(=8(" !"9("%"& ! !'83 ./"%,*! "& 1-(6%/ !, dé- 

(, (5! !"-%<."($&*!9 7*.0(*%%), re- (, 7*.0(*%% ,*!,&,  *!,.): faire — défaire — 

refaire (=($."& — -.7-84."&  =($.**!( — =($."& 7.*!,!). 
�. 7.*#"%#; , /.0( ",( "-(*%-!,/% 9!>*! % 1!$&7!,."&  $(=832%( ,%=+ 

81-.>*(*%): 1) 1(-(,( "% ,*!,& !'-.7!,.**!(  $!,!; 2) !1-(=($%"&, / /./!) 
0. "% -(0% !"*! %" #  $!,! (,*!,& !'-.7!,.**!(  $!,!); 3) !'-.7!,."& *!,!( 
 $!,!; 4) !'-.7!,."& *!,83 0. "& -(0%; 5) 1(-(,( "% /!-*(,!( % 1-!%7,!=*!( 
 $!,! % ". =. 

�*.*%(  1! !'. =(-%,.<%% 1!7,!$#(" -.<%!*.$&*! 1!=!)"% / %780(*%3 
$(/ %/%, 7*.0%"($&*! :/!*!9# 8 %$%# *. ! *!,( 8 ".*!,$(*%# 7./!*!9(-*+; 
 ,#7() 9(>=8  $!,.9% ,9( "! 7.80%,.*%# !"=($&*+;  $!,. 

�(;*%0( /%( *!,!,,(=(*%# ,!7*%/.3" /./ -(78$&"." %75!"!,$(*%# *!,+; 
=(".$(), 9.4%* % %* "-89(*"!,, =$# /!"!-+; *(!';!=%9 "(-9%*. �$# :"!5! $%-
'!  !7=.3" *!,!(  .9! "!#"($&*!(  $!,! %$% 1!1!$*#3"  $!,.-*+) 7.1.  7. 
 0(" /!9'%*."!-*+; -( 8- !, #7+/.. �-% :"!9  !7=.3" # *!,+(  (9.*"%0( /%( 
(=%* ",. *. ! *!,( 8>(  82( ",832%; , #7+/( $(/ %0( /%;  -(= ",. 

�$# 1!*%9.*%# "(;*%0( /!5! "(/ ". *(!';!=%9! "./>( ,$.=("& 9("!=!9 
$(/ %0( /%; "-.* 6!-9.<%), 1-% /!"!-+; 1-!% ;!=%" 7.9(*. !"=($&*+; /!*-
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/-("*+;  $!, %  $!,! !0(".*%) % ;!=*!5! #7+/.  $!,.9% %$%  $!,! !0(".*%#-
9% -!=*!5! #7+/., *( #,$#32%; # %;  $!,.-*+9%  !!",(" ",%#9% [2,  . 138]. 

� *!,*.# ! !'(**! "&  $!>*!5! $(/ %0( /!5! (=%* ",.  ! "!%" , "!9, 0"! 
!*!  !=(->%" , 1!-#=/( 1(-(0% $(*%# , (  82( ",(**+( 1-%7*./% %* "-89(*"., 
1-%'!-. %$% =-85!5! %7=($%#. �$!>*+( $(/ %0( /%( (=%* ",. 9!>*! -.7=($%"& *. 
=,( 5-811+: 1) (=%* ",., ,+=($#32%( 8 "-!) ",! %$% %* "-89(*" 1! %; ,*8"-(*-
*%9 ;.-./"(-% "%/.9. �"% (=%* ",. %9(3"  $(=83283 6!-98$8:  82( ",%"($&-
*!( (+ 1-%$.5."($&*!() + 1-(=$!5 à +  82( ",%"($&*!( (+ 1-%$.5."($&*!(): une vis 

à papillon (,%*"   /-+$&0."!) 5!$!,/!)); 2) (=%* ",., ,+=($#32%( %* "-89(*" 
%$% 8 "-!) ",! 1! %; 68*/<%%. �"% (=%* ",. !'-.783" # 1! =,89  $(=832%9 
6!-98$.9: 1-# 6!-98$.:  82( ",%"($&*!( + 1-(=$!5 à + %*6%*%"%, :une lampe à 

souder (1.#$&*.# $.91.). 2-# 6!-98$.:  82( ",%"($&*!( + 1-(=$!5 de +  82( ",%-
"($&*!(: une pompe de retour (!"/.0%,.32%) *. ! ) [1,  . 34]. 

�% "(9. !'-.7!,.*%#  $!>*+; $(/ %0( /%; (=%* ", (/-!9( !'+0*+;  1!-
 !'!, !'-.7!,.*%#  $!,   1!9!2&3 ! *!, % .66%/ !,) !/.7+,.(" # !0(*& 8=!'-
*!), "./ /./ !*. 1!7,!$#(" *. ! *!,( !5-.*%0(**!5!  %*"./ %0( /!5! 9."(-%.$. 
!'!7*.0."& $3'!( 8 "-!) ",!, /./ "!$&/!  ".*!,%" # %7,( "*!) (5! ! *!,*.# 
;.-./"(-% "%/. %$% ! *!,*.# 68*/<%#. �!5=. 8 ,!(*.  % "(9. !'-.7!,.*%# 
 $!>*+; $(/ %0( /%; (=%* ",, "!5=. $(/ %/. '8=(" ,! 1-%*%9."& # *( 18"(9 
8 %$%) 1.9#"%, . *. '.7( /!9'%*."!-*+; -( 8- !, #7+/. (/!* "-8%-!,.*%( *. 
! *!,( $(/ %0( /%; :$(9(*"!, % -. 0$(*(*%( :"%; $(/ %0( /%; (=%* ", *. !"-
=($&*+( :$(9(*"+). 

	 !'%;!=*!)  %"8.<%% ! 82( ",$(*%( /./!5!-*%'8=& #,$(*%# !1-(=($#("-
 # '!$&4%9 0% $!9 1(-(9(**+; ,($%0%*, ,+=($#32%; :"! #,$(*%( , (5!  ,!(-
!'-.7%%. 	 "(;*%0( /!)  %"8.<%%, *.1-!"%,, 1!=0(-/%,.(" # "%1%0*! "& 1-!-
% ;!=#2(5! #,$(*%#. 	 #/!( "(;*%0( /!( =() ",%( 1-!% ;!=%" ,! ,*(,-(9(*-
*!) 1(- 1(/"%,(. 	!1-! + 8 ".*!,/% %$%  *#"%# =(".$%, % 1!$&7!,.*%( 9."(-
-%.$., *( =!$>*+ !1-(=($#"& # 9( "*+9% 8 $!,%#9% 1-!,(=(*%# =.**+; ,%=!, 
-.'!". �,$(*%( %780.(" # % !1% +,.(" # ,  .9!9  ('(, , (5! ,*8"-(**() <($&-
*! "%. 	 $%*5,% "%0( /!9 1$.*( :"! 1-%,!=%" / 7*.0%"($&*!98  !/-.2(*%3 
,-(9(**+; 6!-9 % $%0*+; 6!-9. �!:"!98 1-%9(*#(" # *. "!#2(( ,-(9# , (5! 
!'2(9 7*.0(*%%. �8=82(( ,-(9# % 1!$&78(" # !'+0*! , %* "-8/<%#; 1! :/ -
1$8.".<%%; %*6%*%"%, — , %* "-8/<%#;. 	 1% &9(**!) 6!-9( #7+/. "(;*%/% 
% 1!$&78(" # "!$&/! "-("&( $%<!, ,! 6-.*<87 /!9 #7+/( 0.2( , (5! 9( "!%9(-
*%( on. �!,($%"($&*.# 6!-9. 1-%9(*#(" # $%4& ,  %"8.<%#; 8 "*!5! !'2(*%#. 
�( :/,%,.$(*"!9 , 1% &9(**!) 6!-9( ,+ "81.(" %*6%*%"%, %$% '(7$%0*.# 
6!-9. [3,  . 8]. �! /!$&/8 #7+/ "(;*%/% *.9*!5! 1-!2(, 0(9 !'%;!=*+) #7+/, 
1!:"!98 *(" *(!';!=%9! "% "-."%"& 9*!5! ,-(9(*% *. 81-.>*(*%# *.  1-#>(-
*%( 5$.5!$!, ,! , (; ,-(9(*.;, *./$!*(*%#; % $%<.;. 	( &9. !5-.*%0(**!( /!-
$%0( ",! 6!-9 =! "."!0*! =$# 1!/-+"%# ! *!,*!) 1!"-('*! "%. 

�=*!) %7 ,.>*+;  ! ".,*+; 0. "() #7+/. "(;*%/% #,$#(" # "-.* 6!-9.-
<%# ,  "-.=."($&*+) 7.$!5, "./ /./ , <($!9 !*.  1! !' ",8(" 8",(->=(*%3 !'?-
(/"%,*!5! ;.-./"(-. ,+ /.7+,.*%# *. =.**!9 #7+/(. �-(!'-.7!,.*%( , 6!-98 
 "-.=."($&*!5! 7.$!5.  ,#7.*!   1! ".*!,/!) 1!=$(>.2(5! , (=%* ",(**!9 
0% $(, 0"! '!$(( :/!*!9*!, "./ /./ *( "-('8(" 81!"-('$(*%#  /.78(9!5! ,! 
9*!>( ",(**!9 0% $(. �'-.2(*%( / /!* "-8/<%%  "-.=."($&*!5! 7.$!5. ! !-
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'(**! !1-.,=.*! ,  $80.( *(1!$*!5! 1.  %,. (!" 8" ",%( .5(*"%,*!5! =!1!$*(-
*%#). 	 1-!<(  ( !'80(*%# 6!-9.  "-.=."($&*!5! 7.$!5. 9!>(" '+"& 8 1(4*! 
!'?# *(*. *. 1-%9(-( "-.* 6!-9.<%% 9%*%9.$&*+; ,+ /.7+,.*%), =$# 0(5! 
9!>*!  ! ".,%"& <($83  (-%3  "-8/"8-*+; 81-.>*(*%) *. !"-.'!"/8 "-.* -
6!-9.<%% =.**!5! "%1. [1,  . 45]. 

�-% 1!*%9.*%% "(/ ". 9!>(" *.'$3=."& # 1!$*!( %$% 0. "%0*!(  !,1.=(-
*%(, %$% 1!$*!( *( !,1.=(*%( !-%5%*.$. % -!=*!5! #7+/., ,+7,.**!( -.7$%-
0%#9% 5-.99."%0( /!5!  "-!# #7+/!,. �$(=8(" 1-%'(5."& / "./ *.7+,.(9+9 
5-.99."%0( /%9 "-.* 6!-9.<%#9, ". (. 1(-( ".*!,/.9, %79(*(*%3 "%1. 1-(=-
$!>(*%), 7.9(*(  $!,!6!-9, 0. "() -(0%, 0$(*!, 1-(=$!>(*%), %79(*(*%3 "%-
1.  %*"./ %0( /!)  ,#7%. 

�'#7."($&*!) 5-.99."%0( /.# 7.9(*.  ".*!,%" # ,  $(=832%;  $80.#;: 
.) 1-% 1(-(=.0( /."(5!-%), !" 8" ",832%; , -!=*!9 #7+/( (*.1-%9(-, 1(-(=.0. 
*. 6-.*<87 /!9 #7+/( ,%=!,+; 7*.0(*%) -8  /!5! 5$.5!$.); ') 1-% % 1!$&7!,.-
*%% 1-% 1!*%9.*%% "./%; /."(5!-%), /!"!-+; *(" , #7+/( 1!=$%**%/. (*.1-%-
9(-, % 1!$&7!,.*%( 6-.*<87 /!5! .' !$3"*!5! 1-%0. "*!5! !'!-!". =$# 1(-(-
=.0% 7*.0(*%) -8  /%; 1-%=."!0*+; 1-(=$!>(*%)); ,) ,  $80.( -. ;!>=(*%# , 
 "%$% "%0( /%; *!-9.; % 1!$&7!,.*%# !=*%; % "(; >( /."(5!-%) , =,8; #7+/.; 
("./, ,! 6-.*<87 /!9 #7+/( 1!,( ",!,."($&*!( *. "!#2(( ,-(9# 81!"-('$#(" # 
5!-.7=! 0.2(, *(>($% , -8  /!9, "./ 0"! (5! *(-(=/! 1-%;!=%" # 7.9(*#"& 
1-!4(=4%9 ,-(9(*(9) [4,  . 21].  

�7+/ "(;*%/%, #7+/  1(<%.$&*! "%, 9!>*! !1-(=($%"& /./ *(/%) "%1 -(0%, 
% 1!$&7832%) !5-.*%0(**+) *.'!-  %*"./ %0( /%; % 5-.99."%0( /%;  "-8/-
"8-,  $8>.2%) ! *!,!) =$# -(0(,!) =(#"($&*! "% ,  6(-( "(;*%/%. 	 1(-(=.0( 
"(;*%0( /!) %*6!-9.<%% =!9%*%-8(" -(6(-(*"*.# 68*/<%# #7+/.. �$# !1% .-
*%# 1! $(=!,."($&*+;  %"8.<%) ,  !!'2(*%#;, !"*! #2%; # / 9!*".>8 % *.-
$.=/( "(;*%0( /!5! !'!-8=!,.*%#. �$# !1% .*%# ;.-./"(-*+; 1-%7*./!, % *.-
7*.0(*%# "(;*%0( /!5! 8 "-!) ", % 9."(-%.$!, % 1!$&783" # !1-(=($(**+( 
#7+/!,+(  "(-(!"%1+. �.'!- "./%; 6-.7!,+;  "(-(!"%1!, !"-.>.(" ! !'(**!-
 "% "(;*%0( /!5! !'!-8=!,.*%# % 9."(-%.$!,. 

	 1-!<(  ( !'80(*%# #7+/8 ,  1(<%.$&*+; 8 $!,%#; (5! % 1!$&7!,.*%# 
 $(=8(" 8=($%"& -.,*!( 7*.0(*%( 89(*%3 -. 1!7*.,."& ! !'(**! "% !-5.*%7.-
<%% (=%*%<  %*"./ %0( /!5! 8-!,*# ,+ /.7+,.*%# % ! !'(**! "% $(/ %0( /!5! 
 "-!#. �*.*%(  $!,!!'-.7!,."($&*+; 9!=($(), .,"!*!9*!  82( ",832%;  $!-
,.-*+; (=%*%<, 7*.*%( 7./!*!9(-*! "() !-5.*%7.<%%  1(<%.$&*!) $(/ %/% #,-
$#(" # ,.>*()4%9 8 $!,%(9 %*"(* %6%/.<%% 1-!<(  . !'80(*%#  "8=(*"!, 
0"(*%3 % 1!*%9.*%3 "(;*%0( /%; "(/ "!,. 
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	+ !/.# %*"(* %,*! "& 1-!9+4$(**!5! ! ,!(*%#, !"*! %"($&*!  $.'.# 

%780(**! "&, ,!79!>*.# %*=%/.<%!**.# -!$& !<(*/% "-(*=!, /$%9."%0( /%; 
%79(*(*%) % ,+1!$*#(9.# '.-&(-*.# 68*/<%# 1-%"8*=-!,+; $( !, !'8 $!,$%-
,.3" ,+ !/!( ,*%9.*%( *.80*!5!  !!'2( ",. / %  $(=!,.*%#9, 1-!,!=%9+9 , 
$( !"8*=-!,!) 7!*(. 	9( "(   "(9 =.**.# !'$. "& % "!-%0( /% -.  9."-%,.(" # 
/./ «*.%'!$(( 1(- 1(/"%,*.# =$# ;!7#) ",(**!5! ! ,!(*%# !'$. "& �-.)*(5! 
�(,(-.» [1]. �1(<%6%0*+9% ! !'(**! "#9% $( !, "(--%"!-%% #,$#(" # %; *%7-
/.# 1-!=8/"%,*! "&. �82( ",(**83 -!$& ,  ! ".,( '%!9.  + %5-.3" /8 ".--
*%0/% % 9;% (6—11 "/5.) % 1!=7(9*+( !-5.*+ (38—44 %), "!5=. /./ *.  ",!$!-
,83 =-(,( %*8 1-%;!=%" # 1!-#=/. 23—33, $% "&# 3—7 % !'2() 9.  + (1,36—
3,14 "/5.) [2]. 

�-(=% "-.=%<%!**+; ! *!,*+; 1!/.7."($(), -. /-+,.32%; ! !'(**! "% 
 "-8/"8-*+; % 68*/<%!*.$&*+; ;.-./"(-% "%/ $( !"8*=-!,+;  !!'2( ",, , 
/.0( ",( 1(- 1(/"%,*+;, -.  9."-%,.(" # ,($%0%*. ;$!-!6%$&*!5! %*=(/ . 
(��), ;.-./"(-%7832.# 1-!(/"%,*!(  !=(->.*%( 7($(*+; 1%59(*"!, , 6%"!<(-
*!7.;. �$# -.7$%0*+;  !!'2( ", '!".*%/!-5(!5-.6%0( /%; 7!* �!  %% !"9(0(-
*. 1!$!>%"($&*.# /!--($#<%% 9(>=8 5!=%0*+9 6!"! %*"("%0( /%9  "!/!9 85-
$(-!=., 1-!=8/"%,*! "&3  !!'2( ", % 1-!(/"%,*+9  !=(->.*%(9 ;$!-!6%$$. 
[3]. �$# 6%"!<(*!7!, �(,(-. �,-.7%% 1-! $(>%,.(" # !'2.# 7.,% %9! "& -. -
1-(=($(*%# 1!/.7."($# *. "(--%"!-%%: 7*.0(*%( 1!/.7."($#   4%-!"!)  *%>.("-
 # /  (,(-8 !" 35—40 /5/5. ,  -(=*() % 3>*!) ".)5( % $% ",(**+; $( .; =! 3—
4 /5/5. , "8*=-( [3]. �899.-*.# 1-!(/"%,*.# /!*<(*"-.<%# ;$!-!6%$$. , ($!-
,+; $( .;  -(=*() 1!=7!*+ ".)5% , 7.,% %9! "% !" "%1!, $( . /!$('$(" # !" 
24,3 (($&*%/ =!$5!9!4*+)) =! 33,3 /5/5. (($&*%/ 0(-*%0*+)) [4]. 	 ;,!)*!-
$% ",(**!9 6%"!<(*!7( !*.  ! ".,$#(" 33,9 /5/5., ,  ! *!,+; $( .; !" 4,9 =! 
11,0 /5/5. (*.%9(*&4%( , =-(,! "!#;  6.5*!,+; "%1!, $( .) [5]. �$# ,(-;!,+; 
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'!$!" ,($%0%*. 1!/.7."($# 1-%*%9.(" 7*.0(*%# 5,7 /5/5.. 	 <($!9  -(=*%( ,(-
$%0%*+ 1!/.7."($# =$# '!-(.$&*+; '!".*%/!-5(!5-.6%0( /%; 6!-9.<%)  *%-
>.3" # !" 40 /5 ,  -(=*() % 3>*!) ".)5( =! 20 /5/5. ,  (,(-*!) ".)5( [6]. �-% 
:"!9 7*.0(*%# �� , $( *+;  !!'2( ",.;  -(=*() ".)5% !1-(=($#3" # .,"!-
"-!6*!) (,  1($+; ($!,+; *. .>=(*%#; =! 82 %, ;,!)*!-$% ",(**+; 85 %) 0.-
 "&3 =-(,! "!#,   1-!=,%>(*%(9 /  (,(-8 =.**+) 1!/.7."($&  *%>.(" # (=! 
30—40 % ,  (,(-*!) ".)5() [7]. 	9( "(   "(9, !<(*/. 1!/.7."($# =$# $( !"8*=-
-!,+; 6%"!<(*!7!, , *. "!#2(( ,-(9# *( ,+1!$*(*., 0"! % #,%$! & ! *!,.*%(9 
=$# *. "!#2() -.'!"+. 	 /.0( ",( ! *!,*!5! % "!0*%/. 1!$80(*%# =.**+; '+-
$% ,+'-.*+ 9."(-%.$+  18"*%/!,!)  ?(9/% — 1! /!$&/8,   !=*!)  "!-!*+, 
=.3" !'?(/"%,*83, 8 -(=*(**83 , 9(-8 1-! "-.* ",(**!5! -.7-(4(*%# %*-
6!-9.<%3,   =-85!) — 1!7,!$#3" ,+1!$*%"& !<(*/8 *. 7*.0%"($&*+( "(--%"!-
-%.$&*+( 9.  %,+ =$# 1(-%!=!, -.7*+; $(".  

� 1!$&7!,.*%( 9."(-%.$!,  18"*%/!,+;  1(/"-!7!*.$&*+;  ?(9!/  ,(-;-
,+ !/!5! -.7-(4(*%# QuickBird (-.7-(4(*%( 2,44 9) =$#  (-(=%*+ ,(5(".<%!*-
*!5! 1(-%!=. (06.07.2007 5.)  ".$! ! *!,!) =$# ,+1!$*(*%# .*.$%7. ! !'(**!-
 "() /!--($#"%,*!)  ,#7%  1(/"-.$&*+; 1!/.7."($() % ,($%0%* 7.1. . ;$!-!-
6%$$. =$# 1-%,(=(**+; , !18'$%/!,.**!) $%"(-."8-(  !!'2( ",. 	  ,#7%   !"-
 8" ",%(9 =.**+;, 1!$80(**+; *(1! -(= ",(**! =$# $( !"8*=-!,+;  !!'-
2( ",, 9!=($%-!,.*%( 1!/.7."($() ,+1!$*(*! 1! 9."(-%.$.9, 1!$80(**+9 =$# 
"8*=-!,+; 6%"!<(*!7!,. �$# "8*=-!,!) 7!*+  -(=*(( 7*.0(*%( 1-!(/"%,*!5! 
 !=(->.*%# ;$!-!6%$$. , 6%"!<(*!7.; !<(*(*! , 3,5 /5/5. [7], =$# "8*=- 
$#-
 /% 1!/.7."($& ,.-&%-8(" !" 3,2 =! 7,7 /5/5. [8]. 	 9%/-!5-811%-!,/.; 5!-*+; 
"8*=- �%'%* 1!/.7."($& %79(*#$ # !" 3,3 =! 9,7 /5/5.,   1(-(;!=!9 *. 8-!,(*& 
 !!'2( ", .91$%"8=. ,.-&%-!,.*%#  *%>.$. & =! 4,1—6,6 /5/5. [9]. 	 -.  9!"-
-(**+; 6%"!<(*!7.; ,($%0%*. 1!/.7."($#  *%>.(" # , -#=8: 7$./!,+( 
(11,8 /5/5.) X /8 ".-*%/!,+(/(-*%/!,+( (7,5—9,0 /5/5.) X ! !/!,+( '!$!". 
(7,7 /5/5.) X ,!-!*%0*!-(-*%/!,+( (5,8 /5/5.) X -.7-(>(**+( %,*#/% 
(4,3 /5/5.) X 184%<%(,!-9!;!,+( (4,2 /5/5.) X /8 ".-*%0/!,!-9!;!,+( 
(3,6 /5/5.) [8, 9]. 	 /.0( ",( 80. "/., % 1!$&7!,.**!5! =$# 1! "-!(*%# 9!=($%, 
-.  9."-%,.$% & "8*=-!,+(  !!'2( ",. % -(=/!$( &# "(--%"!-%% ,! "!0*!) 
0. "% �!$&4(7(9($& /!) "8*=-+ (67° 0'—67° 6' N, 54° 46'—57° 0' E). �! $( ,+-
1!$*(*%# 5(!9("-%0( /!) /!--(/<%% % -.=%!9("-%0( /!) /.$%'-!,/% (W/92 sr 
µm) =$# 9!=($&*!5! 80. "/. '+$. ,+1!$*(*. 81-.,$#(9.# /$.  %6%/.<%#   ,+-
=($(*%(9 =!9%*%-832%; /$.  !, 6%"!<(*!7!,, 1-!,(=(* -. 0("  -(=*%; =$# 
,+=($(**!5! /$.  . 7*.0(*%) %*=(/ . NDVI. 

	 -.)!*( ,+1!$*(**+; 1!$(,+; %  $(=!,.*%), 5-.*%<+ /!"!-!5!  !,1.=.-
$%   5-.*%<.9%  <(*+ %7!'-.>(*%# (9 × 10,9 /9), ,  ! ".,( -. "%"($&*!5! 1!-
/-!,. =!9%*%-!,.$% $%4.)*%/!,!-9!;!,+( "8*=-+ (LM) (20,4 % 1$!2.=% 
 <(*+), 80. "/%   '(-(7!,+9% -(=/!$( &#9% (19,0 %) % %,*#/% (14,8 %), 0"! 
'+$! 8 ".*!,$(*! 1! $( ,+1!$*(*%# 81-.,$#(9!) 1!:".1*!) /$.  %6%/.<%%. 
�-%,$(0(*%( !18'$%/!,.**+; =.**+; % 9."(-%.$!,  18"*%/!,+; %79(-(*%) 
=$#  9(>*+;  !!'2( ", 8 ".*!,%$! *.$%0%( $%*()*!)  "."% "%0( /% 7*.0%9!) 
7.,% %9! "% (� = 24,0( – 5,1; n = 8, r2 = 0,86, p = 0,01) 9(>=8 ,($%0%*.9%  89-
9.-*!5! 1-!(/"%,*!5!  !=(->.*%# ;$!-!6%$$. %  1(/"-.$&*+9 ,(5(".<%!**+9 
%*=(/ !9 NDVI. �!$80(**+( =.**+( 1!7,!$%$% :/ "-.1!$%-!,."& 7*.0(*%( 1!-
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/.7."($# *. , ( 1%/ ($+ %7!'-.>(*%# % 1!$80%"& 1-(=,.-%"($&*+( =.**+( 1! 
1-!(/"%,*!98  !=(->.*%3 ;$!-!6%$$. =$# -.*(( *( -.  9!"-(**+;  !!'2( ", 
( 9. -% 8*!/). �.%'!$(( ,+ !/%( 1!/.7."($% 8 ".*!,$(*+ =$# /$.  . %,*#/!, % 
1-%-80()*+; $85!, ( -(=*(( 1! /$.  8 10,3 /5/5.). �" 8" ",%(  !9/*8"!5! 1!-
/-!,.  ! 8=% "+; -. "(*%) % *.$%0%( (=%*%0*+; 9;!, *. 80. "/.; :-!=%-!-
,.**+; "!-6#*%/!, % 1( 0.*+; -.7=8,!, !1-(=($%$% *.%'!$(( *%7/%( 7*.0(*%# 
1!/.7."($# , ,+=($(**+; /$.  .; (9(*(( 0,4 /5/5.). �$# *(-.  9!"-(**+; -.*(( 
$( !"8*=-!,+;  !!'2( ", "-.,#*!-9!;!,+; -(=/!$( %)   Betula tortuosa % 
Picea abies ,($%0%*. 1!/.7."($#  ! ".,%$. ,  -(=*(9 7,3 /5/5.. 

 

0,0 2,0 4,0 6,0 8,0 10,0 12,0 14,0

GWW (14.8%)

SGMF (2.2%)

TORT (19.0)

YM (5.4)

CS (12.4%)

SHM (9.5%)

LM (20.4%)

LSHL (6.4%)

SHL (5.1%)

EP (0.9%)

Chlorophyll content, kg/ha  
 

�. 1-(=($(*%( ;$!-!6%$&*!5! %*=(/ . , ,+=($(**+; /$.  .; -. "%"($&*!5! 1!/-!,. 1! -(-
78$&".".9 9!=($%-!,.*%#. � $!,*+( !'!7*.0(*%# -. "%"($&*+;  !!'2( ", 80. "/.:  

1 — /8 ".-*%0/!,!-$%4.)*%/!,+( (low shrub lichen tundra, LSHL);  
2 — /8 ".-*%/!,!-$%4.)*%/!,+( (shrub lichen tundra, SHL);  
3 — /8 ".-*%0/!,!-9!;!,+( (low shrub moss tundra, SHM); 

4 — :-!=%-!,.**+( "!-6#*%/% (eroded peat, EP);  
5 — "-.,#*+( %,*#/% (grass willow, GWW);  

6 — ! !/!,!-9!;!,+( (sedge moss fen, SGMF);  
7 — 184%<%(,!-9!;!,+( (cotton grass swamp, CS); 

8 — /8 ".-*%/!,!-9!;!,+( (shrub mossy tundra, SHM); 
 9 — $%4.)*%/!,!-9!;!,+( (lichen-moss tundra, LM);  

10 — (-*%/!,!-9!;!,+( (yernik moss tundra, YM); 
11 — '(-(7!,+( (B.tortuosa) -(=/!$( &# (sparse B.tortuosa, TORT). 

�-(= ".,$(*+  -(=*%( 7*.0(*%# ± =!,(-%"($&*+) %*"(-,.$ (X ± tSx, p < 0,05),  
1! ! % !-=%*." 1-%,(=(*+ 7*.0(*%# , "-(0.(9! "% ,+=($(**+; /$.  !,  !!'2( ",, % 

 
�-(=*(( 7*.0(*%(  ,#7+,.*%# ."9! 6(-*!5! 85$(-!=. -.7$%0*+9% 6%"!-

<(*!7.9% !<(*(*. -.7$%0*+9% .,"!-.9% , -.79(-( !" 100 [10] =! 314 /5 �//5 
;$!-!6%$$. , 5!= [7]. �(-(-. 0(" ,($%0%* ;$!-!6%$&*!5! %*=(/ . =($.(" ,!7-
9!>*+9 !<(*%"& 1-! "-.* ",(**+( ! !'(**! "% -. 1-(=($(*%# 6!"! %*"("%-
0( /!5!  "!/. 85$(-!=. , 1-(=($.; %  $(=!,.**!5! -(5%!*., 0"! =! "."!0*! 
1(- 1(/"%,*! =$# ,+1!$*(*%# 1(-(-. 0("!, 1!/.7."($() , ;.-./"(-% "%/% 
'%!9.  + % 9!>(" ./"%,*! % 1!$&7!,."& # 1-% ,+1!$*(*%% $( !"./ .<%!**+; 
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% 7(9$(8 "-!%"($&*+; -.'!" *. 1. "'%2.;  (,(-*!5! !$(*#. �./, =$# 1-(="8*=-
-!,+; $( !, 1!/.7."($& ,.-&%-8(" , 1-(=($.; 730 /5 �/5!=. 

�.'!". ,+1!$*(*. , -.9/.; ,+1!$*(*%# 1-!5-.99+ *.80*+; %  $(=!,.*%) 
�-� �
� «�(./<%# :/! % "(9 /-%!$%"!7!*+ �,-!1() /!5! �(,(-. % �.1.=*!) 
�%'%-% *. /$%9."%0( /%( 6$8/"8.<%% 1! $(=*%; =( #"%$("%)» (12-�-4-1018). 
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	����	� ��	��� 
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� ���:�	���1 �����	���4� 45 
 

1. $���� ���������	. 

�=*%9 %7  1! !'!, '!-&'+   '!-2(,%/!9 #,$#(" # (5! ,+/.1+,.*%(. �! 
,+/.1+,.*%(  .9!5! /8 ". =($! '( 1!$(7*!( ,  ,#7%   "(9, 0"! , 1(-%!= 7-($!-
 "% /8 ". /!-(*& 9!>(" =! "%5."& =$%*8 '!$(( 1 9. �."! :"! ,1!$*( ,!79!>*!, 
8=.$## /!-*(,83  % "(98. 	+/!1."& /!-*% '!-2(,%/. 9!>*! % 1!$&78# -.7-
$%0*+( 8 "-!) ",. 1! "%18 $!1."+. �=*! %7 *%; -.7-.'!".*! *. /.6(=-( $( *!-
5! ;!7#) ",. ���.  

�-%*<%1 -.'!"+: 8 "-!) ",! ($!1."8) 8 ".*.,$%,.(9 *. -.  "!#*%% 5  9 
!" 8=.$#(9!5! /!-*# ,(-"%/.$&*!   "./%9 -. 0("!9, 0"!'+ /!-(*& *.;!=%$ # 
,*8"-% 1-%(9*!5! >($!'.. �."(9 ,(-"%/.$&*!, ,=!$& /!-*# 7.5$8'$#(9 8 "-!)-
 ",! =! 81!-.. � 1!$&78# 1-%*<%1 -+0.5., !1%-.# & *. -80/8, ,+,!-.0%,.(9 
/!-(*& %7 7(9$%. �. 1!0,( ! ".(" # !,.$&*!( 85$8'$(*%( 4%-%*!), -.,*!) 4%-
-%*( 8 "-!) ",., % 5$8'%*!), -.,*!) =$%*( 8 "-!) ",.. 

�-% ,+/.1+,.*%% '!-2(,%/. *(!';!=%9! 80%"+,."& *(/!"!-+( ,.>*+( 
9!9(*"+. �!-2(,%/ *(!';!=%9! ,+/.1+,."& ,( *!)  -.78 1! $(  ;!=.  *(5. % 
!"".%,.*%# 1!0,+ 1-% 1!#,$(*%% 1(-,+; $% "&(, '!-2(,%/., 1!/. /!-(*& *( 
8,($%0%$ # , =$%*8 % *( 8/-(1%$ #. 	 :"!" 1(-%!= /!-*(,.#  % "(9. %9((" =$%-
*8 20—50  9. 	+/.1+,.*%3 1!=$(>." , ( -. "(*%# *(7.,% %9! !" %; /!$%0(-
 ",.. 	+/!1.**+( /!-*% *(!';!=%9! *(9(=$(**! 8=.$#"&   !0%2.(9!) "(--%-
"!-%%   1! $(=832%9 8*%0"!>(*%(9 18"(9 7./.1+,.*%# *. 5$8'%*8 *( 9(*(( 
60—80  9 %$%  >%5.*%#. 	 1-!"%,*!9  $80.( 8>( ,+/!1.**+), ! ".,$(**+) *. 
7(9$( /!-(*& *.0%*.(" 1-!-. "."&. �! $( ,+/.1+,.*%# '!-2(,%/. *. 7(9$( ! -
".3" # #9/%, %*!5=. , '!$&4!9 /!$%0( ",(, /!"!-+( 9!>*! 7. +1."& 0% "!) !" 
 (9#* % /!-*() '!-2(,%/. 1!0,!) %$% 7.1.;."&. 

2. +	�	����	� �����.  

�("!= 1-%9(*#(" # ,( *!), 1! $(  ;!=.  *(5., /!5=. '!-2(,%/ *.0.$ 1-!-
-. "."& % 1!#,%$% & 1(-,+( $% "&# %  ",!$ -. "(*%#. �(!';!=%9!  ",!$ % '!/!-
,+( 1!'(5%  -(7."& *. ,+ !"8 5—10  9 !" 7(9$%, . ,! ,*8"-(**33 1!$! "& 7.-
$%"&  ! "., *."-%# =,885$(/% $!5! (1%2(,!)  !=+). �.**+)  ! "., 5!"!,#"  $(-
=832%9  1! !'!9: , 1$. "%/!,83 '8"+$/8 !'?(9!9 1,5 $ *. +1.3" 1-%9(-*! 
150 5 1%2(,!)  !=+ % *.$%,.3" 1 $ ,!=+. �."(9 , ( "2."($&*! 1(-(9(4%,.(" #. 
�!$80(**+)  ! "., 1-%9(*#(" # =$# 7.1!$*(*%# ,*8"-(**%; 1!$! "()  ",!$. 
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'!-2(,%/.. 	 -(78$&"."( 1%"."($&*+(  !/% -. "(*%#  ".*!,#" # *()"-.$&*+9%, 
*(1-%5!=*+9% =$# >%7*(=(#"($&*! "% -. "(*%#. 	  ,#7%   "(9, 0"! , *.4(9 -(-
5%!*( 1!0,+ /% $+( % /!*<(*"-.<%#  ! ".,. *(,+ !/., 7*.0%"($&*!5! ,-(=. =$# 
1!0,+ *( '8=(". �.%'!$&4%) :66(/" 1!$80.(" # 1-% % 1!$&7!,.*%% =.**!5! 9(-
"!=. ,( *!), 1!/.  ",!$!,.# 0. "& -. "(*%# *( !=(-(,(*($., , 1-!"%,*!9  $80.( 
/8 " !"9%-.(", *!  ",!$!,.#, !=(-(,(*(,4.# 0. "& *(  5*%,.(".  

3. 1	�	����	� �����.  

�-%  /.4%,.*%% /8 "!, *(!';!=%9! 80%"+,."&, 0"! '!-2(,%/ -. "(" '+-
 "-! %  /.4%,."& 1-%=(" # *( 9(*(( 3—4 -.7. 7. $("!. 	 $3'!9  $80.(  /.4%-
,."& *(!';!=%9! =! 9!9(*".  !7-(,.*%#  (9#*. �! 1-% :"!9 81.,4%( *. 7(9$3 
=.>( *(=! 1($+(  (9(*. 9!58" =!7-("& % , '8=82(9 1-!-. "%. �(9(*. , 1!0,( 
*.;!=#" # ,  1#2(9 -(>%9( % 1-!-. ".3" =.>( 0(-(7 5 $(". �=*! -. "(*%( 9!-
>(" =."& !" 20 =! 100 "+ .  (9#*. �! $(  '-! .  (9#* /8 " !"9%-.(". �-% *(-
'$.5!1-%#"*+; 8 $!,%#;, "./%; /./ *(=! "."!/ 1%"."($&*+; ,(2( ",, 7. 8;., 
7."(*(**! "& %$% -(58$#-*!(  /.4%,.*%(,  1! !'*! "& / 1$!=!*!4(*%3 9!>(" 
 !;-.*#"& # =! 7—10 $(". �-% -(58$#-*!9  /.4%,.*%% -. "(*%# 9!58" =.,."& 
 (9(*. 1-% ,+ !"( -. "(*%# 8>( 10—15  9. 

�!$(( :66(/"%,*+9 1!$80.(" # 8=.$(*%( ( -(7.*%()  !<,("%)    (9(*.9% 
 !  ",!$. -. "(*%#   1! $(=832%9 %; 8*%0"!>(*%(9 18"(9 7./.1+,.*%# *. 
5$8'%*8 60—80  9 %$%  >%5.*%(9. �-% :"!9 ! "."/% /8 "!, *( 1!7,!$#3" *.-
;!=#2%9 # *. 7(9$(  (9(*.9 1-!-. "."&, /./ ,  $80.( 1!$*!5!  /.4%,.*%# -. -
"(*%) (!*% *( 1-!18 /.3"  !$*(0*+( $80% % 5$84." 9!$!=+( 1!'(5%). 	 $3'!9 
 $80.( :"!" 9("!= 1-(=1!$.*.(" =$%"($&*+) 1(-%!= =$# 1!$*!) !0% "/% 80. "-
/. !" '!-2(,%/..  

4. $����	����	� �����. 

�$(=832%9  1! !'!9 '!-&'+ #,$#(" # 1(-(1.;%,.*%( 80. "/. 7.-! 4(5! 
'!-2(,%/!9 9("!=!9 1(-(,!-.0%,.*%# 7(9$#*!5! 1$. ".. �$8'%*. , 1.4/% -(-
/!9(*=8(" # *( 9(*(( 20  9. �.**+) 9("!= *.%'!$(( :66(/"%,(* ,  $80.( % -
/$30(*%# 1!1.=.*%# =-85%;  (9#* '!-2(,%/ *. , 1.;.**+) 80. "!/.  

 
:�*	�� ��	 ������ � ���*��	��� �����������. 	  $80.( 1-%/! *!,(*%# / -. "(*%3 

%$% 1!1.=.*%#  !/. '!-2(,%/. *. /!>8 9!>*! 1!$80%"& !>!5 Z—ZZZ  "(1(*%, 1!:"!98 *(!'-
;!=%9! % 1!$&7!,."& 7.2%"*83 !=(>=8 (/!9'%*(7!* >($."($(* %7 ,!=!*(1-!*%<.(9!5! 9.-
"(-%.$.), 1(-0."/% %$% -8/.,%<+. �!-!4%) -(78$&"." 1!/.7.$% -8/.,%<+-/-.5%. 	  $80.( 
1!1.=.*%#  !/. '!-2(,%/. *. /!>8 *(!';!=%9! 1!/-+,."& (( "!$ "+9 >%-!,+9  $!(9 (58 -
"+9 /-(9!9) % % /$30%"& 1!1.=.*%(  !$*(0*+; $80() *. 1!-.>(**83 1!,(-;*! "&. �(!'-
;!=%9! 4—5 -.7 , =(*&  9.0%,."& 1!-.>(**+( 9( ". 1(-(/% &3 ,!=!-!=., *./-+,."&  .$-
6("/!),  9!0(**!) 68-.<%$%*!9. �-% '!$#;  .$6("/8 9!>*!  9.0%,."& *!,!/.%*!9. �(!'-
;!=%9! % 1!$&7!,."&  1-() «�7.$!$&» %$% .:-!7!$& «�.*"(*!$». �-%  %$&*+; !>!5.; *(!'-
;!=%9! !'-."%"& # , 1!$%/$%*%/8. �>!5% 9!58" 7.>%,."& =! 6 9( #<(,. 
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 �	���� ��(��
������ �����
 ���������
����+( 
��� � .�����		��� ��	-

����	��� 5�	������� .���, ������� �		�����
����	��( � ������+( �
���
��� 
		���-

�� ����	 �� )!!�������	�� ��������� �	�"������+( ���������
����+( 
���. 

 
 �. �. '��)��, 

  !% /."($& /.6(=-+ $( *!5! ;!7#) ",. 
 (�+/"+,/.- /%) $( *!) %* "%"8") 

 
�����
 ����	����	���� 077����	�����  
4����1�����
��� �����	�3 �
�
8����  

	 �
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�$!,! «9($%!-.<%#» 1-!% ;!=%" !" $."%* /!5!  $!,. melioratio % !7*.0.(" 
8$804(*%( % -(58$%-!,.*%( ,!=*!5! -(>%9. 1!0,. 

�.  9."-%,.(9+) 80. "!/ -. 1!$!>(* , �( 18'$%/( �!9%, , '.  ()*( -(/% 
	+0(5=+, , �!-"/(-!  /!9 $( *%0( ",(. 	+0(5=. (1!-/!9% — �>,.) 1-!"(/.(" 
*.  (,(-( (,-!1() /!) 0. "% �!  %% 1! "(--%"!-%% �( 18'$%/% �!9% % 
-;.*-
5($& /!) !'$. "%. �$%*. -(/%  ! ".,$#(" 1 130 /9, 1$!2.=& '.  ()*. — 
121 000 /92. �/$!* -(/% *(7*.0%"($&*+). �($&(6  $!>%$ # , -(78$&"."( *(!=-
*!/-."*+; !'$(=(*(*%). �!,(-;*! "& -.,*%**.#  !  -(=*() ,+ !"!) 120—
150 9. �(0*+( =!$%*+ 4%-!/%(, .$$3,%.$&*+( =!$%*+ 87/%(, '(7 "(--. . �. -
 ()*  $!>(* 1(-9 /%9% !"$!>(*%#9% (5$%*+, 9(-5($%), /.9(**!85!$&*+9 %7-
,( "*#/!9, 3- /%9% % 9($!,+9% 1!-!=.9%, 1(-(/-+"+9% 0(",(-"%0*+9% !"-
$!>(*%#9%, % 1!/-+" ".(>*+9% $( .9%: ($&,  ! *., '(-(7.. �.'!$!0(**! "& =! 
18,6 %. �!2*! "& "!-6#*!5!  $!# 9( ".9% =! "%5.(" '!$(( 1,5 9. �($%!-."%,-
*+) 6!*=  ! ".,$#(" 34 % !" !'2() 1$!2.=% �!-"/(-!  /!5! $( *%0( ",.. 

�($&3 1-!,(=(*%# 5%=-!9($%!-."%,*+; -.'!" *. %  $(=8(9!9 80. "/( #,-
$#$! & 1!,+4(*%( 1-!=8/"%,*! "% % 8-!,*# ,(=(*%# $( *!5! ;!7#) ",. *. =.*-
*!9 80. "/( $( *!5! 6!*=.. �'2.# 1$!2.=& ! 84.(9!5! 80. "/.  ! ".,$#(" 
702 5.. �* -. 1!$!>(* 9(>=8  . �!-"/(-!  % *. 1. � "&-�!/0%9. �( . !"*( (*+ / 
:/ 1$8.".<%!**!) 7!*(. �$%9." 89(-(**!-/!*"%*(*".$&*+). �-(=*(5!=!,!( /!-
$%0( ",! ! .=/!, , 1-(=($.; 537 99. 	+ !".  *(>*!5! 1!/-!,. ,  -(=*(9 61  9. 

�( !,!= ",(**+9 !' $(=!,.*%(9 8 ".*!,$(*!, 0"! %7 1 988 5. !'2() 1$!2.-
=% %7+ /.*%) , ! 84(*%% *8>=.3" # 702 5. (36 %), 0"! ,/$30.(" 93 % $( *!) 
1$!2.=%. �!5$. *! "(;*!-.'!0(98 1-!(/"8, -.7-.'!".**!98 
-;.*5($& /%9 6%-
$%.$!9 %* "%"8". «�!375%1-!$( ;!7» , 1970 5., '+$  =($.* ,+,!= ! <($( !!'-.7-
*! "% ! 84(*%# !'?(/". % ,!79!>*! "% 1!$80(*%# ,+ !/%; -(78$&"."!, !" ! 8-
4(*%# % 1!$80(*%# ,+ !/%; -(78$&"."!, 1! 5-811.9 :66(/"%,*! "% [1]: 1 5-811. 
:66(/"%,*! "% ( ! *.) — 3—4 9³ *. 1/5. 5!=; 2 5-811. :66(/"%,*! "% (($&) — 
2—4 9³ *. 1/5. 5!=; 3 5-811. :66(/"%,*! "% ('(-(7.) — 1—2 9³ *. 1/5. 5!=.  

�-(!'$.=.32%9 "%1!9 ,!=*!5! 1%".*%# *. -.  9."-%,.(9!9 80. "/( #,-
$#3" # ."9! 6(-*+( ! .=/%, , 1!*%>(*%#; % 7.1.=%*.; — 5-8*"!,+( ,!=+. 
� *!,*+9% 1-%0%*.9% 7.'!$.0%,.*%# 80. "/. 9($%!-."%,*!5! 6!*=. #,$#3"-
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 #: 1) 7*.0%"($&*!( 1-(,+4(*%( /!$%0( ",. ! .=/!, *.= % 1.-(*%(9; 2) *(-
8=!,$(",!-%"($&*+) 1!,(-;*! "*+)  "!/, ,+7,.**+) 9.$+9% 8/$!*.9% 1!-
,(-;*! "%, 1!/-+"!) '!$!"*!) -. "%"($&*! "&3, % !" 8" ",%(9 -.7,%"!) 5%=-
-!5-.6%0( /!)  ("%; 3) ,+ !/!(  "!#*%( %  $.'+) !""!/ 5-8*"!,+; ,!= ,,%=8 
*%7/!) ,!=!1-!*%<.(9! "% *%>*%;  $!(, "!-6. % 1!= "%$.32%; 5-8*"!,; 
4) '!$&4!) 1-%"!/ *. 80. "!/ 1!,(-;*! "*+; % 5-8*"!,+; ,!=   -. 1!$!>(*-
*+; ,+4( ,!=! '!-!,; 5) *(=! "."!0*.# 1-!18 /*.#  1! !'*! "& ,!=!1-%(9-
*%/. -. �+>&#* ,( *!) %7-7. 1!=1!-. ,!=.9% -. 	+0(5=+. 

�$# 8 "-.*(*%# =.**+; *(=! "."/!, '+$! 7.1$.*%-!,.*! ,+1!$*%"& ! 8-
4(*%( 80. "/.. �.-./"(-% "%/. /.*.$!, 1-%,(=(*. , ".'$%<(. 

 
�.-./"(-% "%/. /.*.$!, 

 
��%

	#	��� �������	 ������� 

�������	 ������� 
.���	��,  

� 

3	�	��  

�� ���, � �� ���
� �� ����	���� �� ������ 

�.5% "-.$&*+( % 
 !'%-."($&*+( 1,0—1,6 0,6 1,0 1,25 1,5 
� 84%"($% 0,8—1,4 0,4 0,75 1,25 1,5 

 
�.  "!#*%( 9(>=8 ! 84%"($#9% 1-%*#"! 150—160 9 , 7.,% %9! "% !" ;!-

7#) ",(**!5! 1!$&7!,.*%# ! 84.(9!5! 80. "/., 9( "!-. 1!$!>(*%# % ;.-./"(-
-. *. .>=(*%), 1-%0%* 7.'!$.0%,.*%# % =-. �!1(-(0*!(  (0(*%( /.*.$!, "-.-
1(<%(,%=*!(. �-% !' $(=!,.*%% /.*.$!, 8 ".*!,$(*!, 0"! /.*.$+ *.;!=#" # , 
8=!,$(",!-%"($&*!9  ! "!#*%%, '(7 -.79+,. !"/! !,, 1-% 5$8'%*(, '$%7/!) / 
1-!(/"*!). �.,.$&(-+ 9.5% "-.$&*+; % ! 84%"($&*+; /.*.$!, 9( ".9% 7.-! -
$% %,*#/!9 % "-8=*!1-!;!=%9+. �'*.-8>(*! *( /!$&/! '!'-!,+; 1$!"%*, -. -
1!$!>(**+; , *%>*() 0. "% 9.5% "-.$&*+; /.*.$!,. 

	  ,#7%   "(9, 0"! , 1-!(/"( *( 8/.7.*. 1!=-!'*.# ;.-./"(-% "%/. ! 84.(-
9+; 1$!2.=(),  -.,*%"($&*+) .*.$%7 '+$  =($.* 1! /!*"-!$&*!) 1-!'*!) 
1$!2.=%, /!"!-.# -. 1!$!>(*. *. -.  "!#*%% '!$(( 500 9 !" 9($%!-."%,*!) 
 % "(9+ % , 150 9 !" /-.# '!$!".. �.79(-+ 1-!'*+; 1$!2.=() 20 × 50 % 
50 × 50 9. 	 -(78$&"."( %  $(=!,."($& /%; -.'!" '+$% 1!$80(*+ "./ .<%!**+( 
;.-./"(-% "%/% *. .>=(*%) *. !1+"*+; % /!*"-!$&*!9 80. "/.;. �"! 1!7,!$%-
$! !<(*%"& $( !,!= ",(**83 :66(/"%,*! "& ! 84(*%#.  

�-!,(=(**+9% %  $(=!,.*%#9% 8 ".*!,$(*!, 0"! 1-!,(=(*%( 5%=-!9($%!-
-."%,*+; -.'!" *. %  $(=8(9!9 80. "/( 1-%,($! / 1!,+4(*%3 1-!=8/"%,*! "% 
% 8-!,*3 ,(=(*%# $( *!5! ;!7#) ",. *. =.**!9 80. "/( $( *!5! 6!*=. % !>%-
=.(9+9 ,+ !/%9 -(78$&".".9. � 84(*%( 80. "/. #,$#$! & *(!';!=%9+9 $( !-
;!7#) ",(**+9 9(-!1-%#"%(9 % 9!>(" '+"& -(/!9(*=!,.*! =$# 1-!,(=(*%# 
5%=-!9($%!-."%,*+; -.'!" *. =-85%; 80. "/.; $( *!5! 6!*=. 1-% *.80*!9 
!'! *!,.*%% 1-!,(=(*%# =.**+; -.'!". 

 

�	��	����
	����	� ��	��� 

1. �(;*!--.'!0%) 1-!(/" ! 84(*%# /,.-".$!, 9—12 �!-"/(-!  /!5! $( ;!7. �%*%-
 "(- ",. $( *!5! ;!7#) ",. �!9% 
��� [�(/ "] / 
-;.*5($& /%) 6%$%.$ �!375%1-!$( ;!7. 
— 
-;.*5($& /, 1970. — �. 1. — 52  . 
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�	�"���+( '����( '������ '��+ �. 0(�+. �
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���
,������ ,����	�� ��
	����, !�����
��* �
������ ����
����+( �
��"
!���. 

 
0. $. '�����, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
��6
7���-�����
�����
5 3
�
���������
 �
�
8���� 

�
 ���6����3 ��1�53 	 ������ ���� 4����
 �3�� 47 
 

�($(*+( 7!*+ 5!-!=!, % 1! ($/!, — :"! "(--%"!-%# 7. 1-(=($.9% 5!-!=-
 /!) 0(-"+, 7.*#".# 1-%-!=*+9% $( .9%, $( !1.-/.9% % 7($(*+9% *. .>=(*%#-
9%. �( . 7($(*+; 7!* ,+1!$*#3"  .*%".-*!-5%5%(*%0( /%(, !7=!-!,%"($&*+(, 
-(/-(.<%!**+( 68*/<%%, !'( 1(0%,.3" 7.2%"8 *. ($(*%# !" 7.5.7!,.**! "% % 
7.5-#7*(*%# ,!7=8;., 489., 7.5-#7*(*%# ,!=*+; % "!0*%/!,,  !7=.3" 8 $!,%# 
=$# 1!$*!<(**!5! !"=+;., ,!  ".*!,$(*%#  %$. �1(<%6%/. ,(=(*%# $( *!5! ;!-
7#) ",. , 7($(*+; 7!*.; �( 18'$%/% �!9%  ,#7.*.    (,(-*+9 1!$!>(*%(9 "(--
-%"!-%%. �.%'!$(( /-81*+9 %7  (,(-*+; 5!-!=!, -( 18'$%/% #,$#(" # 5. �;"(. 	 
-.'!"( 1-%,!=%" # $.*=4.6"*!--(/-(.<%!**.# ;.-./"(-% "%/. $( !, 7($(*!) 
7!*+ 5. �;"+ 1! =.**+9 $( !8 "-!) ",. , 1996 5. % !<(*/. %; 8 "!)0%,! "% / 
-(/-(.<%!**+9 *.5-87/.9 1! =.**+9 %  $(=!,.*%) , 2003—2004 55. 	  !!",("-
 ",%%   "-('!,.*%#9% $( !8 "-!) ",. -.*(( "./.# /."(5!-%# 7.2%"*! "% /./ $( . 
7($(*!) 7!*+ 1!=-.7=($#$. & *. $( !1.-/!,83 % $( !;!7#) ",(**83 ;!70. "%. 
�$!2.=& $( !1.-/!,!) ;!70. "% �;"%* /!5! $( ;!7. (*+*( �;"%* /!( $( *%0(-
 ",!)  ! ".,$#$. 576 5., . $( !;!7#) ",(**!) — 19 685 5.. 	 2006 5. �( *!) /!-
=(/  81-.7=*%$ $( !1.-/!,83 0. "& % ,,($ !=*8 /."(5!-%3 7.2%"*+; $( !,: $( . 
7($(*+; 7!*. �!1-.,/.9% 2009 5. / 1!$*!9!0%#9 !-5.*!, ,$. "% �!  %) /!) �(-
=(-.<%% , !'$. "% $( *+; !"*!4(*%) !"*( (*! «8 ".*!,$(*%( 1!-#=/. 68*/-
<%!*.$&*+; 7!* , $( !1.-/!,+; 7!*.;, 1$!2.=% $( !1.-/!,+; 7!*, 7($(*+; 7!*, 
8 ".*!,$(*%# % %79(*(*%# 5-.*%< $( !1.-/!,+; 7!*, 7($(*+; 7!*» ( ". 81). � 
1!$*!9!0%#9 !-5.*!, ,$. "%  8'?(/"!, �� — «!1-(=($(*%( 68*/<%!*.$&*+; 
7!* , $( !1.-/!,+; 7!*.;, 1$!2.=% $( !1.-/!,+; 7!*, 7($(*+; 7!*, 8 ".*!,$(-
*%( % %79(*(*%( 5-.*%< $( !1.-/!,+; 7!*, 7($(*+; 7!*» ( ". 82) [1]. 	 *. "!#2(( 
,-(9# 7($(*+( 7!*+ % $( !1.-/% , �!-!= /!9 80. "/!,!9 $( *%0( ",( �;"%*-
 /!5! $( *%0( ",. 7.*%9.3" 1$!2.=& 20 186 5.. 

�.4% %  $(=!,.*%# 1-!,!=%$% & *. !'?(/".; ! 84%"($&*!) 5%=-!9($%!-
-.<%% , /,.-".$.; 27, 28 5!-!= /!5! 80. "/!,!5! $( *%0( ",. % /,.-".$.; 53, 54 
�;"%* /!5! 80. "/!,!5! $( *%0( ",.. �.-./"(-% "%/. !'?(/"!, %  $(=!,.*%# 
1-%,!=%$. & -.*(( [2]. �.*=4.6"*.# !<(*/. ,/$30.$. $( !9($%!-."%,*83, 
5%=-!9($%!-."%,*83, -(/-(.<%!**83 %  .*%".-*!-5%5%(*%0( /83 !<(*/8, 
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!<(*/8 8 "!)0%,! "%, .""-./"%,*! "% % 8 ".*!,$(*%(  ".=%% -(/-(.<%!**!) 
=%5-(  %%. 

	 -(78$&"."( %  $(=!,.*%) 8 ".*!,$(*!, 0"! ,! , (; "%1.; $( . %*=(/  $(-
 !9($%!-."%,*!) !<(*/%  !!",(" ",8(" 2 (1! 3-'.$$&*!) 4/.$(), %*=(/  5%=-
-!9($%!-."%,*!) !<(*/% %79(*#(" # !" 2 , 1-%/.*.$&*!) 1!$! ( =! 3 *. 9(>-
/.*.$&*+; 80. "/.; (1! 3-'.$$&*!) 4/.$(). 

�(/-(.<%!**.# !<(*/.  !!",(" ",8(" 1—3 (1! 3-'.$$&*!) 4/.$(). �!$(( 
,+ !/.# !<(*/. !"*! %" # / *. .>=(*%#9 ,'$%7% /.*.$!,, '(-(7*#/.9 % 9!$!=-
*#/.9  ! *+, 1!$*! "&3  6!-9%-!,.,4%( # 1! $( ! 84(*%#. 

�.$$  .*%".-*!-5%5%(*%0( /!) !<(*/% 1! 5 '.$$&*!) 4/.$( %79(*#(" # !" 
1 =! 5. 	 1!-#=/( 89(*&4(*%#  .*%".-*!-5%5%(*%0( /!) !<(*/% *. .>=(*%# 
-. 1!$.5.3" # ,  $(=832(9 1!-#=/(: '(-(7*#/%, 9!$!=*#/%  ! *+, 1!$*! "&3 
 6!-9%-!,.,4%( # 1! $( ! 84(*%#,  ! *!,+( *. .>=(*%#  -(=*(5! ,!7-. "., 
 1($+( % 1(-( "!)*+( ($&*%/%,  1($+( % 1(-( "!)*+(  ! *#/%. 

�$.   8 "!)0%,! "% *. .>=(*%) %79(*#(" # !" 1 =! 3 (1! 4-'.$$&*!) 4/.-
$(). �-% :"!9 *.%'!$(( *%7/!) 8 "!)0%,! "&3 !"$%0.3" #  ! *!,+( *. .>=(-
*%#  -(=*(5! ,!7-. "., . *.%'!$(( 8 "!)0%,+ '(-(7*#/% % 9!$!=*#/%  ! *+, 
1!$*! "&3  6!-9%-!,.,4%( # 1! $( ! 84(*%#. 

�$.   .""-./"%,*! "% %79(*#(" # , 1-(=($.; 1—2 1! 3-'.$$&*!) 4/.$(. 
�!$&4() .""-./"%,*! "&3 ;.-./"(-%783" # '(-(7*#/%. 

	 ( *. .>=(*%#, 7. % /$30(*%(9 !"=($&*+; 80. "/!, '(-(7*#/!,, *.;!=#"-
 # *. 1(-,!)  ".=%% -(/-(.<%!**!) =%5-(  %%. �"!, 1!-,%=%9!98, !'?# *#(" # 
"(9, 0"! *. .>=(*%# *.;!=#" # *. 0. "% "(--%"!-%% 7($(*!) 7!*+   !"*! %-
"($&*! *%7/%9% -(/-(.<%!**+9% *.5-87/.9%. �$# '(-(7*#/!, ;.-./"(-*+ 1!-
,-(>=(*%# =(-(,&(,,  ,#7.**+(   7.5!"!,/!) ,(*%/!,,  '!-!9 1!0(/, . "./>( 
1! $(1!>.-*+( 1!,-(>=(*%# *. 80. "/.;   ,()*%/!,+9 1!/-!,!9. �(-(7+ 1!=-
 .0%,.3" # =$# 1!$80(*%# '(-(7!,!5!  !/.. �-!9( :"!5!, '(-(7+ 1!,-(>=.3" # 
-(/-(.*".9% *. 1-(=9("  *#"%# /!-+ =$# =(/!-."%,*!-1-%/$.=*!5! % /8  ",.. 
�./%( 1!,-(>=(*%# -(7/!  *%>.3" ,*(4*33 1-%,$(/."($&*! "& *. .>=(*%) % 
 ,%=("($& ",83" ! *%7/!) /8$&"8-( *. ($(*%# 1-% ! 82( ",$(*%% :/!$!5%0(-
 /% 0% "!5! ,%=. $( !1!$&7!,.*%# — -(/-(.<%%. 

�<(*/8 -(/-(.<%!**+;  ,!) ", $( *+; /8$&"8- ,+1!$*%$% *. ! *!,( /!-
:66%<%(*". /.0( ",. %;  ! "!#*%#. �! $(=*%) -.  0%"+,.$ # 1! /!91$(/ 8 
/-%"(-%(,, "./%; /./, ( "( ",(**! "& -. 1-(=($(*%#, /!*"-. "*! "& 5-811 % =(-
-(,&(,, *.$%0%( 1!$!>%"($&*+; 9%/-!/$%9."%0( /%;  ,!) ",, 1-!;!=%9! "&, 
 !!",(" ",%( >($."($&*!98 "%18 $.*=4.6".. 	 -(78$&"."( 8 ".*!,$(*!, 0"! =$# 
/8$&"8-  ! *+   80. "%(9 /(=-. *. !'?(/".; %  $(=!,.*%# *.%'!$(( ,+ !/%( 
!<(*/% -(/-(.<%!**+;  ,!) ", ;.-./"(-*+ =$# 80. "/!, ,'$%7% ! 84%"($&*+; 
/.*.$!,. �=( & /!:66%<%(*"+ /.0( ",.  ! "!#*%# $( *+; /8$&"8-  ! ".,$#3" 
81—90 %. 	 "! >( ,-(9#   8=.$(*%(9 !" /.*.$!, :"!" /!:66%<%(*"  *%>.(" # 
=! 55—66 %. �! ( "& 1!$!>%"($&*!( ,$%#*%( /.*.$!, 1-!#,$#(" # *( "!$&/! , 
8,($%0(*%% 1-%-! ". 1! =%.9("-8, ,+ !"(, !'?(98, 7.1. 8, *! % 1!,+4(*%% 
-(/-(.<%!**+;  ,!) ", % /8  ",(**!  !7=.**+; *. .>=(*%). 

�./%9 !'-.7!9, -(78$&"."+ %  $(=!,.*%) 1!/.7+,.3"  $(=832((. �.*=-
4.6"*.# !<(*/. $( !, , 7($(*!) 7!*( 5. �;"+, 1!$80(**.# , -(78$&"."( %*,(*".-
-%7.<%%, !'?(/"%,*! !"-.>.(" -(/-(.<%!**+) 1!"(*<%.$ =.**!) /."(5!-%% 7.-
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2%"*! "%. 	 "! >( ,-(9# 1-% 1-!,(=(*%% =(".$&*+; %  $(=!,.*%) 1! -#=8 1!/.-
7."($() 1-%9(*%"($&*! / /!*/-("*+9 !'?(/".9 9!58" '+"& 1!$80(*+ !"$%0.3-
2%( # %$% =!1!$*%"($&*+( !<(*/%. 	 -(78$&"."( %  $(=!,.*%) 1!$80(*+ /!$%-
0( ",(**+( $( !9($%!-."%,*+(, -(/-(.<%!**+( % 5%=-!9($%!-."%,*+( !<(*/%, 
!<(*/% .""-./"%,*! "%, "!5=. /./ 1! -(78$&".".9 %*,(*".-%7.<%% "./%( =.**+( 
*( 1-%,!=#" #. 	+1!$*(*. !<(*/. -(/-(.<%!**+;  ,!) ", $( *+; /8$&"8-. 

	 <($!9 *. .>=(*%# 7($(*!) 7!*+ 1! =.**+9 %  $(=!,.*%) % 9."(-%.$.9 
$( !8 "-!) ",. ;.-./"(-%783" #  -(=*() : "("%0( /!) % -(/-(.<%!**!) <(*-
*! "&3. �.%'!$(( ,+ !/!) -(/-(.<%!**!) <(**! "&3 % 8 "!)0%,! "&3 1! *.-
4%9 =.**+9 ;.-./"(-%783" # '(-(7*#/%, 6!-9%-832%( !184(0*83 0. "& $( -
*!5! 9.  %,. %  ! *#/%, 1!$*! "&3  6!-9%-!,.,4%( # 1! $( ! 84(*%#. � 80(-
"!9 :"!5! ,(=(*%( $( *!5! ;!7#) ",. , 7($(*!) 7!*( 5. �;"+ <($( !!'-.7*! ,( -
"% "./%9 !'-.7!9, 0"!'+ '+$! !'( 1(0(*! 6!-9%-!,.*%( <(**+; , : "("%0(-
 /!9 !"*!4(*%% *. .>=(*%). �./!(  ! "!#*%( 9!>(" '+"& =! "%5*8"! 1-!,(-
=(*%(9 $( !;!7#) ",(**+; 9(-!1-%#"%), , ". 0. $.*=4.6"*!- .*%".-*+; -8'!/, 
-(9!*". ! 84%"($&*!)  ("%, ! 82( ",$(*%(9 9(-!1-%#"%) 1! !;-.*( $( !, !" 
1!>.-!,, -(58$%-!,.*%(9 -(/-(.<%!**+; *.5-87!/, 1-!,(=(*%(9 -.'!" 1! '$.-
5!8 "-!) ",8 "(--%"!-%%, 1!,+4(*%3 : "("%0( /!) % -(/-(.<%!**!) <(**! "% 
80. "/!,, 6!-9%-!,.*%3 *.%'!$(( =(/!-."%,*+; $.*=4.6"!,. � *!,*!) 7.=.-
0() ;!7#) ",. , 7($(*!) 7!*( 5. �;"+ =!$>*! '+"&  !7=.*%( %  !;-.*(*%( 7=!-
-!,+;, 8 "!)0%,+; % /-. %,+; *. .>=(*%) 1!,+4(**!) .""-./"%,*! "% ,  !-
!",(" ",%%   1-%*<%1.9% $.*=4.6"*!) .-;%"(/"8-+. �$.5!8 "-!) ",! $( !, 
7($(*!) 7!*+ 1!,+ %" .""-./"!-*! "& *. .>=(*%) % 8 "!)0%,! "& %; / -(/-(.-
<%!**+9 *.5-87/.9. 

 
�	��	����
	����	� ��	��� 

1. �( *!) /!=(/  �!  %) /!) �(=(-.<%% [�(/ "] : 6(=(-. 7./!* !" 04.12.2006 5. 
B 200-�� [  %79. !" 27.12.2009 5. B 365-��] // �!'-. 7./!*!=."($& ",. ��. — 2006. — B 50.  

2. $
(��
�, �. -. �(/-(.<%!**.# 8 "!)0%,! "& *. .>=(*%) , 7($(*!) 7!*( 5. �;"+ �( -
18'$%/% �!9% [�(/ "] / �. �. �.;80.# // �."(-%.$+ 	 (-!  %) /!) *.80*!) /!*6(-(*<%% 
«�-.* 6!-9.<%# ".(>*+; :/! % "(9 �,-!1+: :/!$!5%0( /%(, -( 8- *+( % ;!7#) ",(**+( 
. 1(/"+». — �("-!7.,!= / : �* "%"8" $( . �.-�� �
�, 2004. — �. 260—263. 
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5
		����� ��+� ��	�(�'��	�����+( 
��� � �
	�� ������(����	��( �����
,�� � 

#��,��-$���	��� ��	����	��� 5�	������� .���. 

 
0. $. '�����, 

 ".-4%) 1-(1!=.,."($&  
 (�+/"+,/.- /%) $( *!) %* "%"8") 

 
�� ����� ����3��5��	����3 �
���  

	 �������-��2�����1 �
��� ���������� ��1� 48 
 
�-!%</!-�(0!- /!( $( *%0( ",! -. 1!$!>(*! , 35!-,! "!0*!) 0. "% �( -

18'$%/% �!9%, *. "(--%"!-%% �-!%</!-�(0!- /!5! .=9%*% "-."%,*!5! -.)!*.. 
�'2.# 1$!2.=& $( *%0( ",.  ! ".,$#(" !/!$! 950 "+ . 5., , "!9 0% $( 1!/-+-
".# $( !9 — !/!$! 830 "+ . 5.. 	 $( *%0( ",( 1#"& 80. "/!,+; $( *%0( ", — 
�%"-!6.*!, /!(, �8 .*!, /!(, �%>*(-�9-%* /!(, �-!%</!-�(0!- /!(, �($!-
'!- /!(. �.-./"(-% "%/. $( *+; % *($( *+; 7(9($& $( *!5! 6!*=. *. "(--%"!-
-%% �-!%</!-�(0!- /!5! $( *%0( ",. 1-%,(=(*. , ".'$. 1. 

 
(���	#� 1. �.-./"(-% "%/. $( *+; % *($( *+; 7(9($&  

$( *!5! 6!*=. �-!%</!-�(0!- /!5! $( *%0( ",. 
 

"���� �� ����	������ 
'��������� 

���*���, ��  % 

�'2.# 1$!2.=& 7(9($& 951 359 100 
�( *+( 7(9$% 833 833 87,6 
�(9$%, 1!/-+"+( $( *!) -. "%"($&*! "&3 827 270 87,0 
�(9$%, *( 1!/-+"+( $( *!) -. "%"($&*! "&3 6 563 0,6 
�($( *+( 7(9$% 117 526 12,4 

 
�(--%"!-%# $( *%0( ",. 1-(= ".,$(*. $( .9%   =! "."!0*! '!$&4%9% 7.-

1. .9% =-(,( %*+. 	 "! >( ,-(9# 7=( &  !;-.*%$% & 9.  %,+ *(*.-84(**!) 
"(9*!;,!)*!) ".)5%. �( *!( ;!7#) ",! -.)!*. ;.-./"(-%78(" # '$%7/%9% / 
 -(=*%9 =$# �( 18'$%/% �!9% 1!/.7."($#9%. �=*./! %9(**! 7=( & , �%>*(-
�9-%* /!9 80. "/!,!9 $( *%0( ",( -. 1!$!>(*+ 8*%/.$&*+( !'?(/"+, 1-(=-
 ".,$#32%( %*"(-(    $( !,!= ",(**!) "!0/% 7-(*%# [1]. 

�() ",832.# -. 0("*.# $( ! (/. — !/!$! 840 "+ . 93. �-.,*(*%( -. 0("-
*!) $( ! (/%   !'?(9!9 6./"%0( /!) -8'/% % 1-%-! "!9 ("+ . 93 $%/,%=*!) 
=-(,( %*+) ,+1!$*(*! , ".'$. 2. �.**+( ".'$. 2  ,%=("($& ",83" ! "!9, 0"! 
6./"%0( /.# 7.5!"!,/. =-(,( %*+  ! ".,$#(" 9(*(( 15 % !" ,($%0%*+ -. 0("-
*!) $( ! (/%. �"!  ,#7.*!   '(7=!-!>&(9, /-.)*%9 35!-,! "!0*+9 1!$!>(*%(9 
-.)!*., !" 8" ",%(9 1(-(-.'."+,.32%; 1-(=1-%#"%). �=*./! , !1-(=($(**!) 
 "(1(*% :"! !'?# *#(" # "./>(  "-8/"8-!) $( !;!7#) ",(**+; 9(-!1-%#"%), 
!5-.*%0(**+9% !'?(9.9% %; !"=($&*+; ,%=!,, , 0. "*! "%, -8'!/ 8;!=.. �*.-
0%"($&*+( !'?(9+ =-(,( %*+ ,  "-8/"8-( -. 0("*!) $( ! (/% 1-(= ".,$(*+ 
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=-(,! "!#9% Va—V' /$.  !, '!*%"(".. 	 "! >( ,-(9#, -(78$&"."+ *.4%; % -
 $(=!,.*%) 8'(=%"($&*! 1!/.7+,.3", 0"! 7=( & "./ >(, /./ % , =-85%; -.)!*.; 
�( 18'$%/% �!9% % -(5%!*.; �!  %%, :66(/"%,*+9 $( !;!7#) ",(**+9 9(-!-
1-%#"%(9 9!>(" '+"& $( !! 84(*%( [2]. 

 
(���	#� 2. �. 0("*.# $( ! (/. % 6./"%0( /%) !"18 / =-(,( %*+  

, �-!%</!-�(0!- /!9 $( *%0( ",( 
 

'��������� -���� �� ����	������ 
�() ",832.# -. 0("*.# $( ! (/. 841,8 
�./"%0( /%) !"18 / =-(,( %*+:  

 -(=*(5!=!,!), 7. 1-!4(=4%) -(,%7%!**+) 1(-%!= 103,8 
 -(=*%) 1-%-! " ( -(=*(( %79(*(*%( 7.1. !,) 703,6 

 
�-% !<(*/( ,$%#*%# ! 84(*%# *. $( *+( '%!5(!<(*!7+ , -.  9."-%,.(9!9 

-.)!*( <($( !!'-.7*! % 1!$&7!,."& /!91$(/ *+) 1!=;!=, ,/$30.32%) 80(" 
"-('!,.*%) 1! !;-.*( !/-8>.32()  -(=+, !<(*/8 $( !,!= ",(**!) :66(/"%,-
*! "% ! 84(*%# $( *+; 7(9($&, ! !'+) 80(" ( "( ",(**+; *. .>=(*%)   80.-
 "%(9 /(=-. *. ! 84(**+; $( *+; 7(9$#;, %  $(=!,.*%( $( *+; /8$&"8- *. 
!'?(/".; 5%=-!9($%!-.<%%, !<(*/8 -(/-(.<%!**!5! 1!"(*<%.$. % !-5.*%7.<%3 
9!*%"!-%*5. , *. .>=(*%#; *. ! 84(**+; 1$!2.=#;. 

�.9% 1-!,(=(*+ %  $(=!,.*%# *. !1+"*+; 80. "/.;, 7.$!>(**+; *. !'?-
(/".; 5%=-!9($%!-.<%% , �%>*(-�9-%* /!9 80. "/!,!9 $( *%0( ",(. �780.$% 
,!1-! +,  ,#7.**+(   ,$%#*%(9 ! 84%"($&*!) 5%=-!9($%!-.<%% *. -! " $( ., , 
".0., , *. .>=(*%#;   80. "%(9 /(=-., ( "( ",(**!( ,!7!'*!,$(*%(,  ! "!#*%( 
$( *+; /8$&"8- ;,!)*+; 1!-!=. �"! 1!7,!$%$! !<(*%"& -(./<%3 /(=-. *. ! 8-
4(*%( , =.**+; 8 $!,%#;. � ".*!,$(*!, 0"! '!$&4%) 1-%-! " 1! 1$!2.=% 1!-
1(-(0*!5!  (0(*%# *.'$3=.(" # 8 9!$!=+; =(-(,&(, % *. 9(*&4(9 -.  "!#*%% 
!" /.*.$!,. �-%-! " 8,($%0%,.(" #   "(0(*%(9 ,-(9(*% 1! $( 1-!/$.=/% ! 8-
4%"($&*+; /.*.$!,. �! ( "& ,! ,"!-!9 1#"%$("%% 1! $( ! 84(*%# 1-%-! " 
'!$&4(, 0(9 , 1(-,!9 1#"%$("%%. �./ /./ 1-%-! " 1! 1$!2.=% 1!1(-(0*!5!  (-
0(*%# 1-#9! 1-!1!-<%!*.$&*!  ,#7.*   ,($%0%*!) -.=%.$&*!5! 1-%-! ". % 
=%.9("-!9 =(-(,&(,, '!$&4.# ,($%0%*. :"!5! 1!/.7."($# *.'$3=.(" # 8 =(-(,&-
(, '!$&4%; -.79(-!,. 

�$# -.)!*. %  $(=!,.*%) ;.-./"(-*+ %7,( "*#/!,+( !'*.>(*%# 1! '(-(-
5.9 -(/, 5=( , "-(0.3" # ,%=+ "-.,#*% "+; -. "(*%) % 9;%, 7.*( (**+( , 
�-. *83 /*%58 �( 18'$%/% �!9%. �%,!1% *+ *(7.".91!*%-!,.**+( 1! $( '8-
-(*%#  /,.>%*+. �81!$. 6!*".*%-832() %7  /,.>%* ,!=+ % 7.1.;  (-!,!=!-
-!=. 1-%=.3" -. �!),( ! !'83 1-%,$(/."($&*! "&. 

	 -(78$&"."( ,+1!$*(**+; %  $(=!,.*%) 9!58" '+"&  =($.*+  $(=832%( 
,+,!=+ % 1-(=$!>(*%#. 	 �-!%</!-�(0!- /!9 $( *%0( ",(  % "(9. $( !;!7#)-
 ",(**+; 9(-!1-%#"%) 1-(= ".,$(*. -8'/.9% 8;!=., 9(-.9%  !=() ",%# ,!7!'-
*!,$(*%3, $( *+9% /8$&"8-.9%, 9(-!1-%#"%#9% 1! !;-.*( % 7.2%"( $( ., 1!-
,+4(*%3 1-!=8/"%,*! "% $( !,. �.'$3=.(" # "(*=(*<%# /  *%>(*%3 !'?(9!, 
-8'!/ =$# 7.5!"!,/% =-(,( %*+. �"! 9!>(" 8/.7+,."& *. <($( !!'-.7*! "& %7-
9(*(*%#  "-8/"8-+ $( !;!7#) ",(**+; 9(-!1-%#"%), 8,($%0(*%( !'?(9!, -8-
'!/ 8;!=., -.7,%"%( -.'!" 1! 1!,+4(*%3 1-!%7,!=%"($&*! "% $( !,. 
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	 �%>*(-�9-%* /!9 80. "/!,!9 $( *%0( ",( �-!%</!-�(0!- /!5! $( *%-
0( ",. -. 1!$!>(* 8*%/.$&*+) !'?(/" $( !! 84(*%# — *. .>=(*%#   80. "%(9 
/(=-.. �=( & ,1(-,+( =$# (,-!1() /!) "(--%"!-%% �!  %% ,+1!$*(*+ %  $(=!-
,.*%# , *. .>=(*%#; *. !'?(/".; 5%=-!9($%!-.<%%, -. 1!$!>(**+; ,! "!0*(( 
57º ,! "!0*!) =!$5!"+. 

�(58$%-!,.*%( ,!=*!5! -(>%9. 9("!=.9% 5%=-!9($%!-.<%% !'( 1(0%,.(" 
$804(( !'-.7!,.*%( !7%9% % 4%4(/ /(=-., 8$804.(" 8 $!,%# =$# ( "( ",(**!-
5! ,!7!'*!,$(*%#, 8,($%0%,.(" -.=%.$&*+) 1-%-! ", 1-%-! " 1! =%.9("-8, 
1$!2.=% 1!1(-(0*!5!  (0(*%# % !'?(98 !"=($&*+; =(-(,&(,. 	 ( "( ",(**+;   
80. "%(9 /(=-. *. .>=(*%#; 7. 10-$("*%) 1(-%!= 1! $( ! 84(*%# 1-%-! " , 
,+ !"8 % 1! =%.9("-8 8,($%0%$ # , 1,5—3 -.7.. �-(=*%) /$.   '!*%"(". 1!,+-
 %$ # *. !=%* /$.   (  V' =! V.), !"*! %"($&*.# 1!$*!". 8,($%0%$. & *. 17 % 
(!" 0,6 =! 0,7),  -(=*%) 7.1.  *. 1 5. *. .>=(*%) — *. 11 %. �!$&4%) -.=%.$&-
*+) 1-%-! " /(=-. *.'$3=.(" # *. 9(*&4(9 -.  "!#*%% !" /.*.$!,, 8 9!$!=+; 
=(-(,&(, 9(*&4%; -.79(-!,. 

�8 "!". ( "( ",(**!5! ,!7!'*!,$(*%# /(=-. ,'$%7% ! 84%"($&*+; /.*.$!, 
(,  -(=*(9 1,1 "+ . 4"./5.)  82( ",(**! ,+4( 58 "!"+ (5! ,!7!'*!,$(*%# *.  (-
-(=%*( 9(>=8 /.*.$.9% (0,1 "+ . 4"./5.). � 84(*%( 1!$!>%"($&*! 1!,$%#$! *. 
,!7!'*!,$(*%( /(=-.. 	 75 %  $80.(, 1-(!'$.=.(" 9($/%) 1!=-! " /(=-. (,+ !-
". =! 0,5 9), 1!#,%,4%) # , ! *!,*!9 1! $( ! 84(*%#. 

�. ! 84(**+; !'?(/".; , �( 18'$%/( �!9% 8 ".*!,$(*! 1-!%7-. ".*%( 
-(=/%;, % 0(7.32%; % 7.*( (**+; , �-. *83 /*%58 �( 18'$%/% �!9% ,%=!,: 
5.99.-'%% '!$!"*!), $(8;!-/% . '($!,."!5!, '.49.0/. *. "!#2(5!. �!18$#-
<%% =.**+; ,%=!, ;!-!4! .=.1"%-!,.$% & / 8 $!,%#9 ! 84(**+; !'?(/"!,. 

 
�	��	����
	����	� ��	��� 

1. $
(��
�, �. -. �!91$(/ *.# !<(*/. ,$%#*%# ! 84(*%# $( *+; 7(9($& *. $( *+( '%!-
5(!<(*!7+ *. �%9.*( (�( 18'$%/. �!9%) [�(/ "] / �. �. �.;80.# // �( *+( -( 8- + ".(>*!) 
7!*+ �!  %%: 1-!'$(9+ $( !1!$&7!,.*%# % $( !,!  ".*!,$(*%# : 9."(-. 	 (-! . *.80. /!*6.   
9(>=8*.-. 80. "%(9. — �("-!7.,!= / : �.-�� �
�, 2009. — �.181—183. 

2. $
(����, �. �. �./"!-+ 1-!=8/"%,*! "% ! 84(**+; *. .>=(*%) �,-!1() /!5! �(,(-
-!-	! "!/. [�(/ "] / 	. 	. �.;80%). — �+/"+,/.-, 1991. — 114  . 
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���
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���+( ���
'
����� ���� �
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( ��	��� ����-

�����
,�� � .�����		��� � >���'��������� ��	����	��
(. $������+ �'����
�+ 

�����,�������, ���		������� � ��	��	������� 
�
��'
 ��� 	�������+( ���� �����-


������ ����
 � ����
 ������ ��������-������+( ���. 

 
-. -. '����	�, 

=!/"!-  ($& /!;!7#) ",(**+; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
4�������1�2���� ��8�1 ���6����3 ��2	 49 

 

�(1$!,+( % ,!=*+( 1-!<(  + , 1!0,( ,7.%9*! !'8 $!,$(*+. �!:"!98 1-% 
1-!(/"%-!,.*%% 5%=-!$( !9($%!-."%,*+; -.'!" *(!';!=%9! 80%"+,."& ,!7-
9!>*! "& "-.* 6!-9.<%% "(1$!,!5! -(>%9. 1!0, [1, 2, 3]. � !'!( 7*.0(*%( :"! 
9!>(" %9("& , "./%; -(5%!*.;, 5=( "(1$!!'( 1(0(**! "& ,(5(".<%!**!5! 1(-
-%!=. #,$#(" # 6./"!-!9, $%9%"%-832%9 1-!=8/<%!**+( 1-!<(  +, *.1-%9(-, 
, �( 18'$%/( �!9% [4]. �! %  $(=!,.*%#9 , �%*$#*=%% ,($%0%*. 1-%-! ". 
=-(,( %*+ , 7*.0%"($&*!)  "(1(*% 7.,% %" !" "(91(-."8-*!5! 6./"!-. [5], . 
! 84(*%( !/.7+,.(" ,$%#*%( *. "(91(-."8-*+( 8 $!,%# "!-6#*+; 1!0, [6].  

�($&3 =.**+; %  $(=!,.*%) '+$! %780(*%( ,$%#*%# ! 84(*%# $( *+; 7(-
9($& *. "(91(-."8-*+) -(>%9 ,(-;*%;  $!(, 1!0,+ 0—20  9 [7], 5=(  ! -(=!-
"!0(*. ! *!,*.# 9.  . /!-*() [8, 4].  

�.'$3=(*%( 7. =%*.9%/!) "(91(-."8-+ 1!0,+ 1-!,!=%$% , �!-"/(-! -
 /!9 % �*#>1!5! " /!9 -.)!*( *. !1+"*+; 80. "/.;, ;.-./"(-% "%/. /!"!-+; 
1-%,!=%$. & -.*(( [7]. �. , (; 1-!'*+; 1$!2.=#; %79(-(*%# 1-!,!=%$% *. 
5$8'%*.; 5, 10, 15, 20  9. �=*!,-(9(**!   -(5% "-.<%() "(91(-."8-+ 1!0,+ 
6%/ %-!,.$% "(91(-."8-8 ,!7=8;. *. ,+ !"( 2 9, 9%*%9.$&*83 % 9./ %9.$&-
*83 "(91(-."8-8 *. 1!,(-;*! "% 1!0,+. �.'$3=(*%# 1-!,!=%$% , 9.( —  (*-
"#'-(,  !5$. !,.**!   1-!5-.99!) *.'$3=(*%) 7. =%*.9%/!) 8-!,*() ,!=+ % 
,$.>*! "% 1!0,+. �(91(-."8-. -(5% "-%-!,.$. & , 13 0. !,. 

�!,+4(*%( "(91(-."8-+ ,!7=8;. , ,( (**(-$("*%) 1(-%!= ,+7+,.(" 1-!-
5-(,.*%( ,(-;*%;  $!(, 1!0,+, 8,($%0(*%( 1$!2.=% 7!*, !5-.*%0(**+; "(-9!-
;-!*!%7!1$(".9% 10 º� %$% ,+4( :"!) ,($%0%*+. �-!5-(,.*%( 1!0,+ =! "(9-
1(-."8-+ 5 º� *.'$3=.$! & , -.7$%0*+(  -!/% , 7.,% %9! "% !" -.)!*. 1-!,(-
=(*%# %  $(=!,.*%), "%1. $( ., 5$8'%*+  $!# 1!0,+, 1!5!=*+; 8 $!,%). 	 
�!-"/(-!  /!9 -.)!*( *. 5$8'%*( 5  9 ,  ! *#/.;  6.5*!,!) 5-811+ "%1!, $(-
 . %  ! *#/.;-0(-*%0*%/.; ,$.>*+; "./.# "(91(-."8-. -(5% "-%-!,.$. &   
"-("&() =(/.=+ 9.#, . ,  ! *#/.; "-.,#*!- 6.5*!,+; — , "-("&() =(/.=( 9.# % 
1(-,!) =(/.=( %3*#. 	 �*#>1!5! " /!9 -.)!*( ,! , (; "%1.; $( . *. 5$8'%*( 
5  9 1!0,. 1-!5-(,.$. & =! 5 º� , "-("&() =(/.=( 9.#. �(!';!=%9!, !=*./!, !"-
9("%"&, 0"! , 8/.7.**+; -.)!*.; *.'$3=(*%# 1-!,!=%$% & , -.7$%0*+( 5!=+. 
�. '!$&4() 5$8'%*( ,  -(=*(9 =$#  $!# 20  9 "(91(-."8-. 5 º� -(5% "-%-!,.-
$. & , '!$(( 1!7=*%(  -!/%. 
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�.0.$! -! ". /!-*() ,( *!) 9!>(" *.'$3=."& # 1-% =! "%>(*%% 1!0,!) 
"(91(-."8-+ 4,5—5 º� [9]. �. �. 	!91(- /%9 [9] 8 ".*!,$(*!, 0"! , 7.,% %9!-
 "% !"  "(1(*% 1-!9(-7.*%# 1!0,+   ! (*% 1-!4$!5! 5!=. % ;.-./"(-. *.-. ".-
*%# 8 "!)0%,! "% "(91(-."8-+ ,!7=8;. , *.0.$( ,(5(".<%% "(/82(5! 5!=. -! " 
/!-*()  ! *+ *.0%*.(" # 1-% "(91(-."8-( 1!0,+ !" 5,7 =! 9 º�. �! ( "& 1-!'8-
>=(*%( /!-*() ,( *!)  !!",(" ",8(" 4%-!/!98 %*"(-,.$8 1!0,(**+; "(91(-.-
"8-. �! =.**+9 %  $(=!,.*%), , �( 18'$%/( �!9% -! " /!-*() , 8 $!,%#; �(-
,(-. *.0%*.(" # 1-% '!$(( *%7/%; "(91(-."8-.; 1!0,+, 0(9 , 3>*+; -.)!*.; 
$( *!) 7!*+. 	 8 $!,%#; 1!=7!*+  -(=*() ".)5% ,( (**%) -! " /!-*()  ! *+ , 
!-5.*!5(**+; 5!-%7!*".;  ! *#/. 0(-*%0*!-7($(*!9!4*!5! *.'$3=.$ # 1-% 
 -(=*( 8"!0*!) "(91(-."8-( +3…+6 º�; ,  ! *!,!-($!,!9 *. .>=(*%% *.0.$! 
-! ". /!-*()  ! *+ % ($% !"9(0.$! & 1-% "./!) >( "(91(-."8-( % 1-%;!=%$! & 
, -.7$%0*+( 5!=+ *. ,"!-83 =(/.=8 9.# — *.0.$! %3*# [4].  

�! *.4%9 =.**+9, "(91(-."8-. ,+4( 3 º� , 13 0. !, , ,(-;*%;  $!#; 1!0-
,+ (=! 5$8'%*+ 20  9) -(5% "-%-!,.$. & ,! ,"!-!) — "-("&() =(/.=( 9.#, % 
"!$&/! 1-% ,"!-%0*+; ,!7,-.".; *%7/%; "(91(-."8- *.'$3=.$. & , 1(-,!) =(-
/.=( %3*#. 	  ,#7%   :"%9 =$# <($() 5%=-!$( !9($%!-.<%% <($( !!'-.7*! !-%-
(*"%-!,."& # *.  -!/% *.0.$. -! ". /!-*() , "-("&() =(/.=( 9.# % !'( 1(0%,."& 
-. 0("*83 ,( (**33 *!-98 ! 84(*%# / :"!98  -!/8. 

�. ,!=!-.7=($&*+; "(--%"!-%#; , �!-"/(-!  /!9 -.)!*( '!$(( "(1$+9% 
#,$#3" # 1!0,+ *. 80. "/.;    ! *#/.9%  6.5*!,+9% ! 84(**+9% % *(! 8-
4(**+9%. 	  ! *#/(-0(-*%0*%/( ,$.>*!9 7!*+, !5-.*%0(**+( "(-9!;-!*!%7!-
1$("!) 10 º�, 7.*%9.3" 9(*&483 1$!2.=&, 0(9 ,  ! *#/.;  6.5*!,+;. �-%0%*. 
:"!5! 9!>(" 7./$30."& # , "!9, 0"! 1!$!5 =-(,! "!#  ! *#/.-0(-*%0*%/. ,$.>-
*!5! !1"%0( /% '!$((" 1$!"*+), 0(9 1!$!5  ! *#/!,  6.5*!,+;. 	 1(-,!9  $8-
0.( 1!$*!". — 1,0, ,! ,"!-!9 — 0,6. �!:"!98 1-%;!=  !$*(0*!) :*(-5%% 1!= 
1!$!5 *. .>=(*%) ,  ! *#/(-0(-*%0*%/( ,$.>*!9 9(*&4(, 0(9 ,  ! *#/.; 
 6.5*!,+;. �-!9( :"!5!, 8-!,*% ,!=+ , "(0(*%( ,(5(".<%!**!5! 1(-%!=. ,  !-
 *#/.;  6.5*!,+; 7.$(5.3" *. 9(*&4() 5$8'%*( 1!  -.,*(*%3    ! *#/!9-
0(-*%0*%/!9 ,$.>*+9. �"!  1! !' ",8(" .//898$#<%% "(1$. , 1!0,(  ! *#/!, 
 6.5*!,+;. 
91$%"8=. /!$('.*%# "(91(-."8-+ 1!0,+ ,  $!( 0—20  9 , "(0(-
*%(  8"!/ 7=( & 9(*&4(, 0(9 ,  ! *#/(-0(-*%0*%/( ,$.>*!9. �! *#/ '.58$&*%-
/!,!- 6.5*!,+) 7.*%9.(" 1! "(1$!!'( 1(0(**! "% 1!0,+ 1-!9(>8"!0*!( 1!-
$!>(*%( 1!  -.,*(*%3    ! *#/.9%  6.5*!,+9% % 0(-*%0*%/.9% ,$.>*+9%. 

	 �*#>1!5! " /!9 -.)!*(  ! *#/% % '(-(7*#/  6.5*!,+) 5-811+ "%1!, 
$( . ;.-./"(-%783" # '!$(( ,+ !/!)  -(=*() "(91(-."8-!) ,  $!( 0—20  9 , 
=*(,*!( ,-(9# 1!  -.,*(*%3   ($&*%/.9%. �"! "./>(, 1-(>=( , (5!,  ,#7.*!   
-.7$%0%(9  "-8/"8-+ *. .>=(*%), !1-(=($#(9!) #-8 *! "&3,  ! ".,!9 #-8 !,, 
%;  !9/*8"! "&3.  

�.%'!$(( ;!$!=*+9% #,$#3" # 1!0,+ ,  ! *#/( "-.,#*!- 6.5*!,!9, -. -
1!$!>(**!9 *. *.=1!)9(**!) "(--. ( -. 	+0(5=+ , �!-"/(-!  /!9 -.)!*(. �. 
!1+"*!9 80. "/( =-(,! "!)  $!>*+) 1! 6!-9(, =,8;?#-8 *+), 1!$*!". 1(-,!-
5! #-8 . '$%7/. / 1,0. �-!5-(, 1!0,+ , "./%; 8 $!,%#; 9!>(" '+"& ! $.'$(*. 	 
 ,#7%   .*.$%7!9 ,!=*!5! -(>%9. 1!0, , 1!=!'*+; 8 $!,%#; !"9(0.$! &, 0"! 
'!$(( 1!$*! % 1!$&7!,."& 1!"(*<%.$&*!( 1$!=!-!=%( 1!0, 1!7,!$#(" 9%/-!1!-
,+4(*%#, 7.*%9.32%( !/!$! 1/3 1$!2.=% 80. "/.. �7,( "*!, 0"!, *( 9!"-# *. 



 352 

1!7=*(( !"".%,.*%(, 9%/-!1!,+4(*%# '+ "-! 1-!5-(,.3" # % , 1! $(=832(9 
!"$%0.3" # 7*.0%"($&*! '!$(( ,+ !/%9% "(91(-."8-.9% 1!  -.,*(*%3   ,+-
-!,*(**+9% 9( "!1!$!>(*%#9% [8]. �! *.4%9 =.**+9 -.7$%0%# 1! $!)*!) 
"(91(-."8-+ 9%/-!1!,+4(*%) % 9%/-!1!*%>(*%) ,  ! *#/( "-.,#*!-
 6.5*!,!9 , "(0(*%(  8"!/ , $("*%) 1(-%!= 9!>("  ! ".,$#"& !/!$! 3 º�. 

�-(= ".,$#(" %*"(-(  ,+ !/%) 8=($&*+) ,(  ,$%#*%# *. "(91(-."8-8 1!0-
,+ , 9%/-!1!,+4(*%#; 1-!'*+; 1$!2.=() 36 % 36. ,7.%9!=() ",%# 5$8'%*+ 
,!=+ % "(91(-."8-+ ,!7=8;. — 39 %. �"! 9!>(" 8/.7+,."& *. "!, 0"! 1-% ! 8-
4(*%% 80. "/!,   ,+-.>(**+9 9%/-!-($&(6!9 ,!79!>*! *.%'!$((  82( ",(*-
*!( %79(*(*%( "(1$!,!5! -(>%9. , ,(-;*%;  $!#; 1!0,+ 1!  -.,*(*%3   ,+-
-!,*(**+9% 9( "!1!$!>(*%#9%. 

�-% !'?# *(*%% 1-%0%* *%7/!) "(91(-."8-+ , ,(-;*%;  $!#; 1!0,+ ,  !-
 *#/.; "-.,#*!- 6.5*!,+;, ,%=%9!, *(!';!=%9! "./>( 80%"+,."& -.7$%0%( 
5%=-!5(!$!5%0( /%; 8 $!,%) ,!=!-.7=($&*+; "(--%"!-%) % *.=1!)9(**+; "(--
-. . �. 1(-,+; ,!=*!( 1%".*%( ! 82( ",$#(" # , ! *!,*!9 ."9! 6(-*+9% 
! .=/.9%. �. ,"!-+;, , 0. "*! "% — *.=1!)9(**+; "(--. .; -. 	+0(5=+, , 
,!=*!9 1%".*%% 9!58" 1-%*%9."& 80. "%( 5-8*"!,+( ,!=+. �!-"/(-!  /%) 
-.)!* ,;!=%" , 1-!,%*<%3 1!*%>(**+; "(91(-."8- 1!=7(9*+; ,!= [10]. 	 7!*( 
 ,!'!=*!5! ,!=!!'9(*. "(91(-."8-. 1!=7(9*+; ,!= , =.**!) 1-!,%*<%% !'+0-
*! 9(*&4( 10 º�. �!:"!98 9!>*! =!18 "%"&, 0"! =.**+) 6./"!- !/.7+,.(" 
,$%#*%( *. 6!-9%-!,.*%( "(91(-."8-*!5! -(>%9. 1!0, *. *.=1!)9(**+; "(--
-. .;. �-% :"!9 89(*&4.(" #  8"!0*.# .91$%"8=. /!$('.*%# "(91(-."8-+ *. 
,+-!,*(**+; 80. "/.; % , 9%/-!1!*%>(*%#; %  *%>.(" # "(91(-."8-. 1!0,+ , 
 -(=*(9 7. 1(-%!= ,(5(".<%%.  

	 -(78$&"."(  "."% "%0( /!5!  -.,*(*%#  -(=*() "(91(-."8-+ 1!0,+ *. 
!1+"*+; 80. "/.; 8 ".*!,$(*!  $(=832((. �! "!,(-*! !"$%0.(" # "(91(-."8-
-. 1!0,+ , *. .>=(*%#; =!$5!9!4*%/!,!) %  6.5*!,!),  6.5*!,!) % "-.,#*!-
 6.5*!,!) 5-811 "%1!, $( . (t = 2,0—4,0; t0,05 = 1,98). �-%  -.,*(*%% *. .>=(-
*%) =!$5!9!4*%/!,!) % "-.,#*!- 6.5*!,!) 5-811 "%1!, $( . %  ! *#/!,  6.5-
*!,+; % '.58$&*%/!,!- 6.5*!,+; -.7$%0%(  -(=*%; "(91(-."8- *( =! "!,(-*!( 
(t = 0,8—1,5; t0,05 = 1,98). � ".*!,$(*! "./>(, 0"! , *. .>=(*%#;   '$%7/%9% 
"./ .<%!**+9% ;.-./"(-% "%/.9%, 1-!%7-. ".32%; *. 80. "/.;   -.7$%0*+9 
"%1!9 ,!=*!5! 1%".*%# % 1!$!>(*%(9 , -($&(6( 9( "*! "%, *.'$3=.(" # =! -
"!,(-*!( !"$%0%(  -(=*() 7. ,(5(".<%!**+) 1(-%!= "(91(-."8-+ 1!0,+ *. 
5$8'%*( 20  9 (t = 2,3 — 7, 0; t0,05 = 1,98). 

	 1!-#=/( 89(*&4(*%#  -(=*() "(91(-."8-+ 1!0,+ ,  $!( 0—20  9 7. 1(-
-%!= ,(5(".<%% *. .>=(*%# *. !1+"*+; 80. "/.;   !'?(=%*(*%(9 1! 5-811.9 
"%1!, $( . -. 1!$.5.3" #  $(=832%9 !'-.7!9:  ! *#/% % '(-(7*#/%  6.5*!-
,+(, ($&*%/% "-.,#*+(,  ! *#/% % ($&*%/% =!$5!9!4*%/!,!) 5-811+ "%1!, $(-
 .,  ! *#/% "-.,#*!- 6.5*!,+( *. *.=1!)9(**+; "(--. .;. 

�-.,*(*%( 9%*%9.$&*+; % 9./ %9.$&*+; "(91(-."8- *. 1!,(-;*! "% 1!0-
,+ , 9.( —  (*"#'-( 1!/.7.$!  $(=832((. �.%'!$(( *%7/%( "(91(-."8-+         
(–6,2…–7,0 º�) *.'$3=.$% & ,  ! *#/.;  6.5*!,+;. �"! 9!>(" '+"& !'?# *(*! 
"(9, 0"!, ,%=%9!, 1!$!5 *%7/!1-!=8/"%,*+; =-(,! "!(, *(7*.0%"($&*! ! $.'-
$#(" %780(*%( "(1$. 1!0,!), . !"-%<."($&*+( 6!-9+ -($&(6.  1! !' ",83" 7.-
 "!3 ;!$!=*!5! ,!7=8;.,  "(/.32(5!   ,+4($(>.2%; 80. "/!,. 
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�./ %9.$&*.# "(91(-."8-. *. 1!,(-;*! "% 1!0,+ !1-(=($#(" # 1!"!/!9 
 !$*(0*!) -.=%.<%%, "%1!9 $( .,  "-8/"8-!) *. .>=(*%), ;.-./"(-!9 "-.,#*!-
/8 ".-*%0/!,!5! % 9!;!,!5! #-8 !,,  "(1(*&3 ,+-.>(**! "% 9%/-!-($&(6.. �!-
:"!98 %7 -(5% "-%-!,.**+; "(91(-."8-*+; ;.-./"(-% "%/ 9./ %9.$&*.# "(91(-
-."8-. !"$%0.$. & '!$(( ,+ !/!) 1-! "-.* ",(**!) %79(*0%,! "&3. 	  ! *#/(- 
% ($&*%/(-0(-*%0*%/( ,$.>*!9  !9/*8"! "& 1!$!5. =-(,( *+; #-8 !, '!$&4(, 
0(9, *.1-%9(-, ,  ! *#/.;  6.5*!,+;. �!:"!98 1!  -.,*(*%3   =-85%9% !1+"-
*+9% 80. "/.9% 7=( & *.'$3=.$% & 9(*&4%( %7 9./ %9.$&*+; "(91(-."8-. 

	 ;,!)*+; *. .>=(*%#; =!$5!9!4*%/!,!) 5-811+ "%1!, $( . /!$('.*%( 
"(91(-."8- *. 1!,(-;*! "% 1!0,+ 9(*&4(, 0(9 , *. .>=(*%#;  6.5*!,!) 5-81-
1+ "%1!, $( .. �-(=*## %7 9./ %9.$&*+; "(91(-."8- , 1(-,+; *. 3—5 º� 
9(*&4(, .  -(=*## %7 9%*%9.$&*+; — *. 3—4 º� '!$&4(, 0(9 ,! ,"!-+;. 

	 1!-#=/( 89(*&4(*%#  -(=*%; %7 9%*%9.$&*+; "(91(-."8- !1+"*+( 80.-
 "/% -. 1!$.5.3" #  $(=832%9 !'-.7!9: ($&*%/- %  ! *#/ 0(-*%0*%/ ,$.>*+) 
— 6,1—5,1;  ! *#/ '.58$&*%/!,!- 6.5*!,+) — 4,2;  ! *#/ "-.,#*!- 6.5*!,+) 
— 3,8;  ! *#/  6.5*!,+) — 3,1—1,5 º�. 	(-!#"*! "& -(5% "-.<%% !"-%<."($&-
*+; "(91(-."8- , !'2(9 /!$%0( ",( *.'$3=(*%) ,!7-. ".(" , "./!9 >( 1!-#=-
/( % %79(*#(" # !" 15—20 =! 31—43 %. �./%9 !'-.7!9, 1!7=*%( ,( (**%( % 
-.**%( ! (**%( 7.9!-!7/% '!$(( 0. "! *.'$3=.3" # *. 80. "/.;    ! *#/.9% 
 6.5*!,+9%. �"!, *( !9*(**!, !/.7+,.(" *(5."%,*!( ,$%#*%( *. 8 1(4*! "& 
,!7!'*!,$(*%# , *. .>=(*%#;  6.5*!,!) 5-811+ "%1!, $( .. 

�.7$%0%# , "(1$!,!9 -(>%9( 1!0, ( "( ",(**! =-(*%-!,.**+; % ! 84(*-
*+; 80. "/!, 0("/! 1-!#,$#3" # , 1-(=($.; /!-!"/%; %*"(-,.$!, ,-(9(*%, *.-
1-%9(-,  8"!/. �! =.**+9  %*;-!**+; *.'$3=(*%) %79(*(*%( "(91(-."8-+ 
1!0,+ , "(0(*%(  8"!/ *. -.7$%0*!) 5$8'%*( %9(("  $!>*+) ;.-./"(- % !"$%-
0.(" # 1-%  -.,*(*%% /!*"-!$&*+; % 9($%!-%-!,.**+; 80. "/!, 1! .91$%"8=( 
/!$('.*%#, ,-(9(*% *. "81$(*%# 9./ %989. % 9%*%989. "(91(-."8-. �-% :"!9 
=$#  -.,*%,.(9+;  6.5*!,+; "%1!, $( . '!$&4%( -.7$%0%# *.'$3=.3" # =$# 
/-%,+;, !1% +,.32%; %79(*(*%( "(91(-."8-+ *. 5$8'%*( 10, 15  9. �.1-%9(-, 
*. 5$8'%*( 10  9 9%*%9.$&*.# "(91(-."8-. *. ! 84(**!9 80. "/( 7.-(5% "-%-
-!,.*. , 4 0. ., . 9./ %9.$&*.# , 18 0. !,. 	 "! >( ,-(9# *. /!*"-!$&*!9 80.-
 "/( *. =.**!) 5$8'%*( 8/.7.**+( :/ "-(989+ -(5% "-%-!,.$% &  !!",(" ",(*-
*! , 6 % 14 0. !,. 
*.$!5%0*!, 1-%  -.,*(*%% ;!=. "(91(-."8- *. !=%*./!,!) 
!" 1!,(-;*! "% 1!0,+ 5$8'%*( , 9%/-!1!,+4(*%#; % 9%/-!1!*%>(*%#;, *.-
'$3=.3" # -.7$%0%#, !'8 $!,$(**+( -.7$%0%#9% :$(9(*"!, 9%/-!-($&(6. 1! 
!',!=*(**! "%.  

�-%  -.,*(*%% "(91(-."8-+ 1!0,+ =$#  (-%% 1-!'*+; 1$!2.=()   '$%7-
/%9% 1! "./ .<%!**+9 1!/.7."($#9 =-(,! "!#9%, *! !"$%0.32%9% # 1! %*-
"(* %,*! "% ! 84(*%# 9!>(9 !<(*%"& ,$%#*%( 5$8'%*+ ,!=+, .  $(=!,."($&*! 
/! ,(**! % %*"(* %,*! "% ! 84(*%#, *. "(91(-."8-8 1!0,+. 	  ! *#/.;  6.5-
*!,!) 5-811+ "%1!, $( . 7.,% %9! "& "(91(-."8-+ 1!0,+ ,  $!( 0—20  9 (Y, 
º�) !" 5$8'%*+ 1!0,(**!-5-8*"!,+; ,!= (8,  9) 9!>(" '+"& ,+-.>(*. 8-.,*(-
*%#9% $%*()*!) -(5-(  %%: 

�!-"/(-!  /%) -.)!*:  Y = –0,0298 + 10,52.  (1) 
�*#>1!5! " /%) -.)!*:  Y = –0,0748 + 13,80.   (2) 
(R = –0,25—0,76; R0,05 = 0,67—0,75). 
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�. 1(-%!= *.'$3=(*%#  -(=*## 5$8'%*. 1!0,(**!-5-8*"!,+; ,!= , %3*(-
.,58 "(  ! ".,%$. ,  ! *#/(  6.5*!,!9 *(! 84(**!9 9  9, . =$# 5!=. 25 % 
!'( 1(0(**! "% ! .=/!, — 8  9. �(/!9(*=8(9.# *!-9. ! 84(*%# ,  ! *#/.; 
 6.5*!,!) 5-811+ "%1!, $( . , %3*( — .,58 "( , 5!= 25 % !'( 1(0(**! "% 
! .=/!, — 21—24  9. �! 8-.,*(*%#9 (1, 2) -.  0%".$%  -(=*33 "(91(-."8-8 
1!0,+ , %3*( — .,58 "(. �!!",(" ",(**! 8/.7.**+9 7*.0(*%#9 5$8'%*+ ,!=+ 
 -(=*## "(91(-."8-. 1!0,+ ,  $!( 0—20  9 ,  ! *#/.;  6.5*!,!) 5-811+ "%-
1!, $( .  ! ".,%$. *. *(! 84(**+; 80. "/.; 10—13, . *. ! 84(**+; — 10—
12 º�. �./%9 !'-.7!9,  !5$. *! -. 0(".9, -.7$%0%( "(91(-."8-+ 1!0,+ 1-% 
!'( 1(0(*%% *!-9+ ! 84(*%# % *. *(! 84(**+; 80. "/.;  ! ".,$#(" !/!$! 
1 º�. 	 "! >( ,-(9# -.7$%0%(  -(=*() "(91(-."8-+ 1!0,+ , *. .>=(*%#;, *.-
1-%9(-,  6.5*!,!) % =!$5!9!4*%/!,!) 5-811 "%1!, $( .  !!",(" ",8(" 1,6 º�. 
�! ( "& %79(*(*%( "(91(-."8-+ 1!0,+ , $(= ",%( ! 84(*%#  !%79(-%9!   /!-
$('.*%(9 "(91(-."8-+ 1!0,+ , ! 84(**+; $( *+; 9.  %,.; ,  ,#7%   1-!-
 "-.* ",(**!) %79(*0%,! "&3 "%1!, $( .. �./%9 !'-.7!9, 9!>*! =!18 "%"&, 
0"! , -.  9!"-(**+;  $80.#; %79(*(*%( "(91(-."8-+ 1!0,+ 1!= ,$%#*%(9 
5%=-!$( !9($%!-.<%% *( 82( ",(**!(. 	 "! >( ,-(9#  !,9( "*+9 ,$%#*%(9 
5$8'%*+ ,!=+ % "(91(-."8-+ ,!7=8;. *. ! 84(**+; 80. "/.; =! "!,(-*! !'?-
# *#(" # 25—27 % ,.-&%-!,.*%# "(91(-."8-+ 1!0,+ (F = 3,8—10,4; 
F0,05 = 1,8—2,5). 

�. !'?(/".; $( !! 84(*%# "(91(-."8-*+) -(>%9 "-.* 6!-9%-8(" # ,,%-
=8 %79(*(*%# ,!=*!5! -(>%9. % ,!=*!-6%7%0( /%; ;.-./"(-% "%/ ! 84.(9+; 
1!0,. 	  %$8 "!5!, 0"! -(/!9(*=8(9+( *!-9+ ! 84(*%#  -.,*%"($&*! 9.$+, . 
! 84.(9+( !'?(/"+ 1-(= ".,$(*+ *( !"/-+"+9%, . $( *+9% 80. "/.9%, ,!7-
=() ",%# ! 84(*%# *. 9%/-!/$%9."%0( /%( ;.-./"(-% "%/% 1-%7(9*!5!  $!# 
,!7=8;. % "(91(-."8-8 1!0,+ 9!>(" 1-!#,$#"& # , ! $.'$(**!9 ,%=( [11]. 
�. �()/8-.)*(* % �. �(11.$. [6] !"9(0.3", 0"!   8,($%0(*%(9 %*"(* %,*! "% 
! 84(*%#  *%>(*%( "(91(-."8-+ 1!0,+ 1-!#,$#(" # '!$(( !28"%9!. �=*./!, 
1! %; 9*(*%3, 9.$!,(-!#"*!, 0"! 1-% :"!9 "(91(-."8-*+( %79(*(*%# 9!58" 
=! "%5*8"& 8-!,*#, 1-% /!"!-!9 '8=(" *.'$3=."& # 8;8=4(*%( -! ". =(-(,&(,. 

�-%,(=(**+( 1-%9(-+ 1!/.7+,.3", 0"! !=*!7*.0*+) ,+,!= ! ,$%#*%% 
5%=-!$( !9($%!-.<%% *. "(91(-."8-8 1!0,+ , ,(-;*%;  $!#;  =($."& *($&7#. 	 
7.,% %9! "% !" "(1$!,+; % 5%=-!6%7%0( /%; ;.-./"(-% "%/ ! 84(**+; % ( "(-
 ",(**! =-(*%-!,.**+; "!-6#*+; 7.$(>() , 8 $!,%#; .*.$!5%0*!5! -.=%.<%-
!**!5! -(>%9. "(91(-."8-. 1!0,+ ! 84(**!5! 80. "/. 9!>(" '+"& '!$&4( %$% 
9(*&4(, %$%  !!",(" ",!,."& "./!,!) *. *(! 84(**!9 80. "/(. 

�(9 *( 9(*((, 7.,% %9! "% 9(>=8 !"=($&*+9% ;.-./"(-% "%/.9% "(1$!,!-
5! % ,!=*!5! -(>%9. 1!0, , /!*/-("*+; -(5%!*.; % "%1.; $( . <($( !!'-.7*! 
80%"+,."& 1-% !'! *!,.*%% 5%=-!$!5%0( /%; *!-9."%,!,. �!5$. *! *.4%9 
=.**+9 % -. 0(".9 1-% ! 84(*%% $( *+; ,!=!-.7=($&*+; "(--%"!-%)   1-(!'-
$.=.32%9 ."9! 6(-*+9 "%1!9 ,!=*!5! 1%".*%# "(91(-."8-. , ,(-;*%;  $!#; 
1!0,+ *. ! 84(**+; $( *+; ,!=!-.7=($.; 89(*&4.(" #   8,($%0(*%(9  !9/-
*8"! "% 1!$!5. *. .>=(*%), 8,($%0(*%(9 80. "%# ,  ! ".,( =-(,! "!(, ($% % 
1%;"+ % 89(*&4(*%(9 !',!=*(**! "% 80. "/!,. �-% '$%7/%; "./ .<%!**+; ;.-
-./"(-% "%/.; *. .>=(*%) 1!0,+ ,!=!-.7=($&*+; "(--%"!-%) '!$(( "(1$!-
!'( 1(0(*+, 0(9 '!$!"*+( 1!0,+ *.=1!)9(**+; "(--. . 	 1!-#=/( 89(*&4(-
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*%#  -(=*() "(91(-."8-+ 1!0,+ ,  $!( 0—20  9 7. 1(-%!= ,(5(".<%% *. .>=(-
*%# -. 1!$.5.3" # ,  $(=832(9 1!-#=/(:  ! *#/%  6.5*!,+(,  ! *#/% % ($&*%-
/% =!$5!9!4*%/!,!) 5-811+ "%1!, $( .,  ! *#/% "-.,#*!- 6.5*!,+( *. *.=-
1!)9(**+; "(--. .;. 	 1!-#=/( 89(*&4(*%#  -(=*%; %7 9%*%9.$&*+; "(91(-
-."8- *. 1!,(-;*! "% 1!0,+ % ,!7-. ".*%# ,(-!#"*! "% 1!7=*%; ,( (**%; % 
-.**%; ! (**%; 7.9!-!7/!, *. .>=(*%# *. ! 84(**+; $( *+; 7(9$#; -. 1!$.-
5.3" #  $(=832%9 !'-.7!9: ($&*%/% %  ! *#/% =!$5!9!4*%/!,!) 5-811+ "%-
1!, $( .,  ! *#/% '.58$&*%/!,!- 6.5*!,+(,  ! *#/% "-.,#*!- 6.5*!,+(,  ! *#-
/%  6.5*!,+(. �-% ! 84(*%% ,!=!-.7=($&*+; $( *+; 1$!2.=()   ."9! 6(--
*+9 "%1!9 ,!=*!5! 1%".*%# ,$%#*%(9 5$8'%*+ ,!=+ % "(91(-."8-+ ,!7=8;. *. 
! 84(**+; 80. "/.; =! "!,(-*! !'?# *#(" # 25—27 % ,.-&%-!,.*%# "(91(-.-
"8-+ 1!0,+. � 84(*%( , =.**+; 8 $!,%#; ,(=(" / !;$.>=(*%3 1!0,. 

 
�	��	����
	����	� ��	��� 

1. $���,���, �. %. �(91(-."8-*+) -(>%9 ! 84(**+; "!-6#*+; 1!0, , "-.,#*!-
'!$!"*+; % "-.,#*!- 6.5*!,+; $( !-. "%"($&*+; 8 $!,%#; �>*!) �.$(-%% [�(/ "] / 
�. �. �#"(</%) // �!$!". �.-($%% % 18"% %; ! ,!(*%#. — �("-!7.,!= /, 1971. — �. 125—158. 

2. $���,���, �. %. �.80*+( ! *!,+ $( !! 84(*%# 7.'!$!0(**+; 7(9($& �.-($& /!) 

��� [�(/ "] : .,"!-(6. =% . … =--.  .-;. *.8/ / �. �. �#"(</%). — �., 1976. — 30  . 

3. -
���	���, �. &. �( !,!= ",(**!-:/!$!5%0( /%( ! *!,+ 9($%!-.<%% $( !, *. �-(=-
*(9 �-.$( [�(/ "] / 	. �. �./!, /%), 
. �. �%*=#(,. — �,(-=$!, / : �-� 
� ����, 1988. 
— 96  . 

4. ������
, .. �. �%!$!5%0( /.# 1-!=8/"%,*! "& ;,!)*+; $( !, �,-!1() /!5! �(,(-!-
	! "!/. [�(/ "] / �. �. �!'/!,.. — �. : �.8/., 1987. — 156  . 

5. Heikurainen, L. Effect of fertilization, drainage and temperature conditions on the 
development of planted and natural seedlings on pine swamps [Text] / L. Heikurainen, J. Laine // 
Acta forest rest. fenn. — 1976. — Vol. 150. — P. 29—38. 

6. Heikurainen, L. The effect of drainage degree on temperature conditions of peat [Text] / 
L. Heikurainen, K. Seppala // Acta forest fenn. — 1963. — Vol. 76 (4). — P. 32—33. 

7. $
(����, �. �. 	$%#*%( 5%=-!$( !9($%!-.<%% *. "(91(-."8-*+) -(>%9 1!0, , �!9% 

��� [�(/ "] / 	. 	. �.;80%) // �%!$!5%0( /%( 1-!'$(9+ �(,(-. : "(7. =!/$. — �/8" /, 1986. 
— �. 46—47. 

8. �����	���, �. /. �%!$!5%0( /%( ! *!,+ :66(/"%,*! "% $( !! 84(*%# [�(/ "] / 
�. �. 	!91(- /%). — �. : �.8/., 1968. — 310  . 

9. -���
���, �. �. �(  % /$%9." [�(/ "] / 
. 
. �!$0.*!,. — �. : �7=. 
� ����, 1961. 
— 279  . 

10. �%=-!5(!$!5%# ����: �!9% 
��� % �(*(</%) *.<%!*.$&*+) !/-85 
-;.*5($& /!) 
!'$. "% ����� [�(/ "]. — �. : �(=-., 1970. 

11. $��������,  . &. � *!,+ 5%=-!$( !9($%!-.<%% [�(/ "] / �. �. �&#,0(*/!, �. �. �.-
'!. — �. : �! $( '89%7=.", 1962. — 380  . 

 
 
 
 
 
 

 

 

 

 



 356 

= � 630 

 

5
		�����+ ��
�+ � ��'�����	�� ���������� ��!������ ��� ,���� ���+"���� 

���
��� ��'��
	��	�� ��	�+( �������. 

 
-. -. '����	�, 

=!/"!-  ($& /!;!7#) ",(**+; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��	������� ���75����	: ��
�� � ��
������� 50 

 
�.". "-!6%0( /!( 1!$!>(*%(   $( *+9% 1!>.-.9% , 2010 5. ,+7,.$! !'-

 8>=(*%( 1-!'$(9+ !',!=*(*%# /./ ( "( ",(**+;, "./ % -.*(( ! 84(**+; "!--
6#*%/!,. �=(# :". *( *!,.. 
*.$!5%0*+( 1-(=$!>(*%# 1!#,$#$% & % 1! $( 1!-
>.-!, 1972 % 2002 55. �=*./! ,  %$8 -#=. 1-%0%* !*. *( '+$. -(.$%7!,.*.. �(9 
*( 9(*(( , 2012 5. , -.9/.; -!  %) /!-5(-9.* /!5!  !"-8=*%0( ",. , �! /!,-
 /!) !'$. "% *. 1$!2.=% !/!$! 30 "+ .5. 1$.*%-8(" # ,+1!$*%"& "./83 -.'!-
"8. �($& — 1!,+4(*%( 1!>.-*!) '(7!1. *! "% , -(5%!*(, 89(*&4(*%( 85-!7+ 
,!7*%/*!,(*%# % '+ "-!5! -. 1-! "-.*(*%# $( *+; 1!>.-!,. �-(=1!$.5.(" # 
"./>(, 0"! :". 9(-. '8=("  1! !' ",!,."&  !/-.2(*%3 ,+'-! !, 1.-*%/!,+; 
5.7!, % 8$804(*%3 :/!$!5%0( /!) !' ".*!,/% "(--%"!-%% , <($!9. �$# -(4(-
*%# 1! ".,$(**!) 7.=.0% '8=(" ,+1!$*(* /!91$(/  %*>(*(-*+; -.'!", 1(-(-
0(*& /!"!-+; *( -.  9."-%,.(" #. �"!-!*+ =!5!,!-%$% & !  !7=.*%% :/!*!9%-
0( /%; 9(;.*%79!,, *.1-.,$(**+; *.  "%98$%-!,.*%( -.'!" 1! !',!=*(*%3 % 
% /8  ",(**!98 7.'!$.0%,.*%3 "!-6#*+; '!$!", , <($#; 1-%,$(0(*%# %*,(-
 "%<%) -!  %) /%; % %*! "-.**+; '%7*( - "-8/"8- [1]. � ".,$## ,  "!-!*( ,!-
1-! + 6%*.* %-!,.*%# 1!=!'*+; 1-!(/"!,, -.  9!"-%9, , 0(9 7./$30.(" # 
 82*! "& "./%; 9(-!1-%#"%), *. /!$&/! -(.$&*! ,+1!$*(*%( 1!=!'*+; 1$.*!, 
, !'!7-%9!9 '8=82(9. 

�-% -(4(*%% :"!5! ,!1-! . *(!';!=%9! !1-(=($%"& #   "(9, /./!)  9+ $ 
,/$.=+,.(" # , "(-9%* «!',!=*(*%(». �'+0*! 1!= !',!=*(*%(9 1!*%9.(" # 
!'( 1(0(*%( ,!=!) '(7,!=*+; % 9.$!,!=*+; -.)!*!, 18"(9 ! ,!(*%# 9( "*+; 
-( 8- !, ,!=+ % 1(-('-! /% (( 1! /.*.$.9 % "-8'!1-!,!=.9   =-85%; "(--%"!-
-%), ". (. !*! %=(*"%0*! 1!*#"%3 «%--%5.<%#». �--%5.<%!**.#  % "(9. — :"! 
 % "(9., 1-(=*.7*.0(**.# =$# !-!4(*%# !1-(=($(**!) 1$!2.=% [1]. �*.  ! "!%" 
%7 -#=. :$(9(*"!,, , ". 0. !",!=#2%; % ,!=!7.'!-*+;  !!-8>(*%), 1-!,!=#2%;, 
-(58$%-832%; % 7.2%"*+;  !!-8>(*%). � %--%5.<%!**!)  % "(9( "./>( !"*!-
 #" # 9! "+, !" "!)*%/%, ,!=!9(-*+( 8 "-!) ",., -. 1-(=($%"($% ,!=+ , ;!7#)-
 ",(, =-(*.>*+(  !!-8>(*%#, *. ! +,  /,.>%*+, 1!$! + !"08>=(*%#, :/ 1$8.-
".<%!**+( 1! "-!)/%, =!-!5%,  "-!(*%# % =-85%( :$(9(*"+, *(!';!=%9+( =$# 
1-.,%$&*!) -.'!"+  % "(9+. �.>=+) %7 1(-(0% $(**+; :$(9(*"!, #,$#(" # %*-
>(*(-*+9  !!-8>(*%(9,  "-!%"($& ",! /!"!-!5! "-('8(" 7*.0%"($&*+; 7.".-.", 
. :/ 1$8.".<%#, ,/$30.32.# 80(", *.=7!-, "(/82%), /.1%".$&*+) % .,.-%)*+) 
-(9!*"+, —  1(<%.$&*+; 7*.*%) %  !!",(" ",(**!5! /.=-!,!5! !'( 1(0(*%#. 
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� !'! ;!"($! & '+ !'-."%"& ,*%9.*%( *. "!, 0"! , 0% $( 1(-(0% $(**+; 
8/.7.*+ =-(*.>*+(  !!-8>(*%# %$%, 1-!2( 5!,!-# — ! 84%"($&*+(  % "(9+. 
� 84%"($&*+(  % "(9+ 9!58" '+"& 1-(= ".,$(*+ !"/-+"+9% /.*.$.9% %$% 
=-(*.>*+9%  % "(9.9%. �-(*.>*+(  % "(9+ %9(3" =! "!%* ",. % *(=! "."/%. 
�*% =!-!>( !"/-+"+; ! 84%"($&*+;  % "(9. �($& /!;!7#) ",(**!( ! 84(*%( 
*. 1!-#=!/ =!-!>(, 0(9 8 "-!) ",! 5%=-!9($%!-."%,*+;  % "(9 *. $( *+; 
7(9$#;. 	 "! >( ,-(9# ! 84%"($&*+(  % "(9+ /./ %*>(*(-*+(  !!-8>(*%#  8-
2( ",(**! 1-!2(, 0(9  !' ",(**! !-! %"($&*+(  % "(9+. 


/<(*"%-8(9 *. :"!9 ,*%9.*%( ,  ,#7%   "(9, 0"!  "!-!**%/% %=(% !',!=-
*(*%# "!-6#*%/!,, /./ 1-.,%$!, #,$#3" # 1-!"%,*%/.9% ! 84(*%# "./%; "(--
-%"!-%). �-% :"!9 % ;!=#" %7 1-(=1!$!>(*%#, 0"! ! 84(*%( "!-6#*%/!, 1!-
,+4.(" 1!>.-*83 !1. *! "& "(--%"!-%%. � :"%9  $(=8("  !5$. %"& #. �=*./! 
*(!';!=%9! 80%"+,."& -#= 9!9(*"!,. � $% 1-!(/" ! 84(*%#  ! ".,$(* 5-.9!"-
*!, . 1-% ,+1!$*(*%%  !' ",(**! ! 84(*%# ,+1!$*(*+ , ( "-('!,.*%#, "! 
,=!$& /.*.$!, 1-!/$.=+,.3" # 5-8*"!,+( =!-!5%, !'$(50.32%( 7.(7= *. "(--
-%"!-%3. �.$%0%( /.*.$!, % 1-!"%,!1!>.-*+; '.  ()*!, 1!7,!$#(" %9("& % -
"!0*%/% ,!=+ =$# "84(*%# /./ *.=7(9*+;, "./ % 1!=7(9*+; ("!-6#*+;) 1!>.-
-!,. �$(=8(" !"9("%"& "./>(, 0"! , 7. 84$%,+( 1(-%!=+ !=%*./!,! ;!-!4! 5!-
-#" /./ ! 84(**+(, "./ % *(! 84(**+( "!-6#*%/%. �0%"+,.# :"!, 9!>*!  0%-
"."&, 0"! 1-!"%,!1! ".,$(*%( ! 84(*%# % !',!=*(*%# /./ 9%*%989 *( 1-!6( -
 %!*.$&*!. �.%'!$(( 1-%(9$(9+9 ,.-%.*"!9 -(58$%-!,.*%# ,!=*!5! -(>%9. 
#,$#(" # %9(**! =,8; "!-!**(( -(58$%-!,.*%(,  !0(".32(( :$(9(*"+ % 1-%*-
<%1+ /./ ! 84(*%#, "./ % !',!=*(*%#. �=*./!  "!%9! "& -.'!" , "./!9  $80.( 
, -.7+ 8,($%0%,.(" #. 

�  !>.$(*%3, 0. "! *( =($.(" # -.7$%0%( 9(>=8 !',!=*(*%(9 % 7."!1$(*%-
(9 ! 84(**+; %$% ( "( ",(**+; "!-6#*%/!,. �-% :"!9 =!18 /.(" #, 0"! 7."!1-
$(*%( — :"! !"*! %"($&*! 1-! ".# 1-!<(=8-.. �."!1$(*%( — :"! 8=(->%,.*%( 
 $!# ,!=+ *. 80. "/( =$#  !7=.*%# $804%; 8 $!,%) % 8,($%0(*%# ,-(9(*% %*-
6%$&"-.<%%. �82( ",83" -.7$%0*+(  1! !'+ 7."!1$(*%#. �! , $3'!9  $80.( 
/!*(0*+) -(78$&"." '8=(" 7.,% ("& !" '!$&4!5! /!$%0( ",. 6./"!-!,, ,.>*()-
4%9% %7 /!"!-+; '8=8" "./%( /./ -($&(6 9( "*! "%, ;.-./"(-% "%/% "!-6!, 
(9!2*! "&,  "(1(*& -.7$!>(*%#, /!:66%<%(*"+ 6%$&"-.<%% % =-.), ;.-./"(- 
1!= "%$.32%; 5-8*"!,, '$%7! "& % "!0*%/!, ,!=+, "(;*%0( /!( !'( 1(0(*%( 
1-!<(  . 7."!1$(*%# % ". =. % ". 1. �$# "-(; 1(-,+; 6./"!-!, ;.-./"(-*. ,+ !/.# 
,.-%.'($&*! "& % %79(*0%,! "& , 1-! "-.* ",(. 	 :"%; 8 $!,%#; !0(*& "-8=*! 
!'( 1(0%"& '!$(( %$% 9(*(( -.,*!9(-*!( 8,$.>*(*%( "!-6#*!) "!$2%, =! "%-
>(*%( "-('8(9+; 5$8'%* 1!0,(**!-5-8*"!,+; ,!= =.>( *. *('!$&4!) 1$!2.=%. 
� $% -(0& %=(" !  !"*#; % "+ #0.; 5(/".-!,, "! '(7 % 1!$&7!,.*%# !1% .**+; 
,+4( 1-%(9!, !',!=*(*%# =.**.# 7.=.0. 1-./"%0( /% *( 9!>(" '+"& -(4(*.. 
�$(=8(" "./>( 80%"+,."&, 0"! !',!=*(*%( — *( (=%*!,-(9(**.# 9(-., .*.$!-
5%0*.# 7."!1$(*%3 !0.5. 1!>.-.. �$# (5! 1-./"%0( /!) -(.$%7.<%% *(!';!=%9. 
%*>(*(-*.# /!* "-8/<%#, '!$(( 1-! ".#, *! 1!=!'*.# %9(**! «!-! %"($&*!) 
 % "(9(», 68*/<%!*%-!,.*%( /!"!-!) -.  0%".*! *. =$%"($&*+) 1(-%!=. 

	 "! >( ,-(9# %7,( "*+ 1-!(/"+, 1-% -(.$%7.<%% /!"!-+; 9!5$! '+"& 
!'( 1(0(*! %9(**! 7."!1$(*%( !'4%-*+; "(--%"!-%), �*% '+$%  ,#7.*+   1(-
-('-! /!) 0. "%  "!/.  (,(-*+; -(/, , ". 0. % -. �(0!-+, *. 35. �  0. "&3, ".-
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/%( 1$.*+ *( '+$% ! 82( ",$(*+. �/!$!5%0( /%( 1! $(= ",%# 1-./"%0( /!) 
-(.$%7.<%% 1!=!'*+; 1-!(/"!, '+$% '+ "#>($+9%, 9."(-%.$&*+( 7."-."+ !5-
-!9*+. 	 "!9, 0"! "./%( 1$.*+ *( '+$% -(.$%7!,.*+, 7. $85. !"(0( ",(**+; 
80(*+;. 	 "! >( ,-(9# 9!>*! 1-(= ".,%"&, /./ ,+5$#=#" "./%( "(--%"!-%%. 
�-%9(-!9 9!58"  $8>%"& % /8  ",(**+( 9!-# *. 9( "( $85!,, $( !, % =.>( 5!-
-!= /%; 1! ($(*%) (5. �.$#7%*, �!$!5!-�(/ *%* /.# *%79(**! "&). �!"#, /!-
*(0*!, <($(,+( 8 ".*!,/% , =.**!9  $80.( '+$% !"$%0*+ !" -(4(*%# ,!1-! !, 
!;-.*+ $( !, % "!-6#*%/!, !" 1!>.-!,. �=*./! % ,  $80.( «9#5/!5!» ,.-%.*". 
7."!1$(*%# 1!= 85-!7!) /.-=%*.$&*!5! %79(*(*%# ,!=*!5! -(>%9., *.1-%9(-, , 
�!=9! /!,&(, 9!58" !/.7."& #  !"*% "+ #0 =.0*+; 80. "/!,. � /8  ",(**!( 7.-
'!$.0%,.*%( 9!>("  82( ",(**! 8;8=4%"&  .*%".-*!-5%5%(*%0( /%( 8 $!,%# 
"(--%"!-%%. �8=8"  !7=.*+ '$.5!1-%#"*+( 8 $!,%# =$# -.79*!>(*%# /!9.-!, 
% ". =. �*.0%"($&*+( 1$!2.=% $( *+; 7(9($& '8=8" 1!="!1$(*+ %$% 7."!1$(*+. 
�"! 1-%,(=(" / ,+9!/.*%3 % 5%'($% *. :"%; 1$!2.=#; $( !,. 
*.$!5%0*+( -(-
78$&"."+ 9!>*! *.'$3=."& , 9( ".; '!'-!,+; 1! ($(*%), , ". 0. % *. !'?(/".; 
! 84(*%#  ($& /!;!7#) ",(**+; % $( *+; 7(9($&. �! ,(=& '!'-+ — :"! ;!"# % 
,+ !/!!-5.*%7!,.**+(, *! *(-.789*+(  82( ",.. �! ( "& 1-(>=( 0(9 *.0*(" # 
-(.$%7.<%# 1$.*!, 1! !',!=*(*%3, =!$>*. '+"& ,+1!$*(*. "2."($&*.# % , (-
 "!-!**## 1-!-.'!"/. 1-!(/"!,, -.  9!"-(*+ ,!79!>*+( 1! $(= ",%# =.**!5! 
9(-!1-%#"%#, 0"!'+ *(  $!>%$. &  %"8.<%#, .*.$!5%0*.# *+*(  82( ",832(), 
*!   1-!'$(9.9%, 1-!"%,!1!$!>*+9% *+*(4*%9. 

	  ,#7%   ,+4(%7$!>(**+9 7./!*!9(-(* ,!1-! , ( "& $% -.789*.# .$&"(--
*."%,. !',!=*(*%3? 	%=%9!, , =.**!9  $80.( *(  "!%" «%7!'-("."& ,($! %1(=». 
�(!';!=%9! !'( 1(0%,."& *.=(>*+( 9("(!1-!5*!7+, , ". 0. =!$5! -!0*+(, % 
89($! % 1!$&7!,."& %;. �. 4%-#"&  ("& =!-!5. �!$*! "&3 -(.$%7!,+,."&  % "(-
98 1-!"%,!1!>.-*+; 9(-!1-%#"%), ,/$30.32%; 1-!6%$./"%0( /%(, !-5.*%7.-
<%!**+(, . , /-.)*(9  $80.( — 9(-+ ./"%,*!) '!-&'+   1!>.-.9%. 	!  ".*!-
,%"& $( *83 !;-.*8. �( 1-!"%,!1! ".,$#"& $( *83 !;-.*8 % ���. �'( 1(0%-
,."& 8 $!,%# =$#  ,!(,-(9(**!5! 1! "81$(*%#  -(= ", =$# !1$."+ 80. ",832%; 
*. "84(*%% 1!>.-!,. � "& 1-%9(-+ 8 1(4*!5! -(4(*%# .*.$!5%0*+; 1-!'$(9, 
*.1-%9(-, , �%*$#*=%%. 	 �%*$#*=%% 58 ".#  ("& =!-!5. �!=-.7=($(*%# !'( 1(-
0(*+ *(!';!=%9+9 %*,(*".-(9, *.;!=#2%9 # , 1! "!#**!) «'!(,!) 5!"!,*!-
 "%». �$(=8(" !"9("%"& =! "."!0*! ,+ !/83 /8$&"8-8 !-5.*%7.<%% -(/-(.<%!*-
*!5! $( !1!$&7!,.*%#. 	 ( :"! =.("  !!",(" ",832%( -(78$&"."+. �*"(-( *! !"-
9("%"&, 0"! , �%*$#*=%% *(" -.7=($(*%# *.  $8>'+, 7.*%9.32%( # "84(*%(9 
"!$&/! $( *+; 1!>.-!, %$% 1!>.-!, , *. ($(**+; 18*/".;. �=( & 9*!5! =!'-!-
,!$&<(,-1!>.-*+;, *( !>%=.32%; 7.  ,!) !1. *+) "-8= $&5!" %$% 1-%,%$(5%). 
	 �%*$#*=%% ! 84(*! , (, 0"! <($( !!'-.7*! ! 84%"&   $( !,!= ",(**!) "!0/% 
7-(*%#. �(9 *( 9(*(( *. ,!1-! , *. /!$&/! $( !! 84(*%( 1!,+4.(" 1!>.-*83 
!1. *! "&, !'+0*! 1!$80.(9 !=*!7*.0*+) !",(" — *%/./!) -.7*%<+ 9(>=8 $(-
 .9% *. *(! 84(**+; % ! 84(**+; 7(9$#; *(". �0%".(" #, 0"! *( /!$&/! ,+4( 
1!>.-*.# !1. *! "& *. 80. "/.; "!-6!-.7-.'!"!/ % *. ,+-.'!".**+; "!-6#*%-
/.;. �! , :"!9  $80.(, 1! *.4(98 9*(*%3, 1!$(7*+ 1-! "()4%( 1-%(9+, !'( 1(-
0%,.32%( =,8; "!-!**(( -(58$%-!,.*%( ,!=*!5! -(>%9.. 

	 7./$30(*%( ;!"($! & '+ !"9("%"&  $(=832((. � !',!=*(*%(, % ! 84(-
*%( — :"! =,(  "!-!*+ !=*!) 9(=.$%, %9# /!"!-!) — 5%=-!"(;*%0( /%( 9(-
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$%!-.<%%. �%=-!"(;*%0( /%( 9($%!-.<%% — :"!  % "(9. 9(-, *.1-.,$(**+; *. 
-(58$%-!,.*%( ,!=*!5! -(>%9. 1!0, 18"(9 ! 84(*%# %7'+"!0*! 8,$.>*(**+; 
7(9($& % !-!4(*%# 7(9($&   *(=! "."!0*+9 8,$.>*(*%(9. �(1-(;!=#2(( 7*.-
0(*%( %=() 5%=-!9($%!-.<%% 1!=",(->=(*! "+ #0($("%#9% % "!-%% 0($!,(0(-
 /!5! !'2( ",.. 	 �!  %%, !"$%0.32() # 9*!5!!'-.7%(9 1!0,(**+; % /$%9.-
"%0( /%; 8 $!,%), *(7.,% %9! !" 1!5!=*+; %79(*(*%), ( "& 9( "! , (9 1-%$!-
>(*%#9 5%=-!9($%!-.<%%. �(!';!=%9! "!$&/! %7'(5."& 7.',(*%# !1+"., *.-.-
'!".**!5! ,(/.9%, /.91.*()2%*+ % 18 "!) -%"!-%/%, *(7.,% %9! !" "!5!, 1!= 
/./%9 $!78*5!9 !*. 1-!;!=%" — ! 84."& %$% *( ! 84."&, !',!=*#"& %$% *( !'-
,!=*#"&.  

 
�	��	����
	����	� ��	��� 

1. �*!5!#7+0*+) "(;*%0( /%)  $!,.-& 1! %--%5.<%% % =-(*.>8 (-8  /!-.*5$!-
6-.*<87 /%)) [�(/ "] / 1!= -(=. /.  .-;. *. �. �. �8'$.=7(. — �. : �8  /%) #7+/, 1977. — 544  . 
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= � 630 

 

�
�+ ���������� �� ���*����* �
'��+( ��������� ������(����	��( �����
,�� 

��	�+( '����� � 
����� ���
��+ ��	,����� �������� ��
�
 ������� ��������� �� ���-

������� �
�
�
��� �� �
�
�����* «��	��� ����». 

 
-. -. '����	�, 

=!/"!-  ($& /!;!7#) ",(**+; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

0. $. '�����, 
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

� 	��92���� ����8��� 4����1�����
���  
	 �
��2�� ���4�
11� �����
����3 ��������� 51 

 
	 *. "!#2(( ,-(9# 1!=5!"!,/. './.$.,-!, 1! *.1-.,$(*%3 «�( *!( =($!» 

! 82( ",$#(" # 1! 80('*+9 1$.*.9 ,"!-!5! % "-("&(5! 1!/!$(*%#. �0('*+( 
1$.*+ "-("&(5! 1!/!$(*%# -.7-.'."+,.$% & *. ! *!,( 6(=(-.$&*!5! 5! 8=.- "-
,(**!5! !'-.7!,."($&*!5!  ".*=.-". ,+ 4(5! 1-!6(  %!*.$&*!5! !'-.7!,.*%# 
(���� 	��). �!*<(1"8.$&*!( #=-! ���� 	�� /./  ".*=.-". *!,!5! 1!/!$(-
*%# % -(.$%7832() (5! ! *!,!) !'-.7!,."($&*!) 1-!5-.99+ (���) 	��  !-
 ".,$#(" /!91("(*"*+) 1!=;!= / !>%=.(9+9 -(78$&".".9 ,+ 4(5! !'-.7!,.-
*%#. 
/<(*" *. !>%=.(9+( -(78$&"."+ !'-.7!,."($&*!5! 1-!<(  . *( !7*.0.(" 
!"/.7 !" 1-(=9("*!-=% <%1$%*.-*!) ! *!,+. �!;-.*#(" # 1!*%9.*%( ,.>*! "% 
 !=(->."($&*!5! 1!=;!=., !'( 1(0%,.(" # 5%'/! "& 1-% 6!-9%-!,.*%%  "-8/-
"8-*!) ! *!,+ 80('*!5! 1$.*.. 	 /!*<(1"8.$&*+( ! *!,.*%# ���� 	�� % 
��� 	�� ,!4$% "./>( =-85%( ,.>*+( !"$%0%"($&*+( 1-%7*./%-%=(%, , ". 0. 
!'( 1(0(*%( 1-((9 ",(**! "% !"(0( ",(**+9 "-.=%<%#9 ,+ !/!5! 8-!,*# 68*-
=.9(*".$&*! "% ,+ 4(5! !'-.7!,.*%# % 6!-9%-!,.*%#  !!",(" ",832(5! 
8-!,*# 1-!6(  %!*.$&*!5! 9+4$(*%# ,+18 /*%/. ,87.. 

	 80('*+; 1$.*.; "-("&(5! 1!/!$(*%# 1! 1!=5!"!,/( './.$.,-!, 1! *.1-.,-
$(*%3 «�( *!( =($!», -.7-.'!".**+; ��'���� % �+/"+,/.- /%9 $( *+9 %*-
 "%"8"!9, *.-#=8   =% <%1$%*!) «�( !,!= ",!», ,/$30(**!) , 1-!6(  %!*.$&-
*+) <%/$, , -.7=($ «�% <%1$%*+ 1! ,+'!-8» ,/$30(*+ "./%( =% <%1$%*+ /./ 
«�($(,!( $( !,+-.2%,.*%(», «�(!5-.6%0( /%( ! !'(**! "% $( !,!= ",.», «�(/-
-(.<%!**!( $( !,!= ",!». 	 -.'!083 1-!5-.998 =% <%1$%*+ «�( !,!= ",!» 
"-.=%<%!**! ,/$30.(" # -.7=($ «�!,+4(*%( 1-!=8/"%,*! "% $( .», '.7%-83-
2%) # *.  % "(9( 9(-!1-%#"%) 1! 1!,+4(*%3 =-(,( *!) 1-!=8/"%,*! "%, 
1-(=$!>(**!) ./.=(9%/!9 �. �. �($(;!,+9 [1]. �$# *.1-.,$(*%# «� /!-(*%( 
-! ". $( !, 18"(9 ,!7=() ",%# *. 8 $!,%( %; 1-!%7-. ".*%#» , /.0( ",( !=*!5! 
%7 *.%'!$(( =() ",(**+;  -(= ", 1!,+4(*%# 1-!=8/"%,*! "% $( !, .,"!-!9 
8/.7.*. $( !! 84%"($&*.# 9($%!-.<%#. �-% :"!9  1-.,(=$%,! !"9(0.(" #  $!>-
*! "& =.**!5! 9(-!1-%#"%# , *.80*!9, "(;*%0( /!9 % :/!*!9%0( /!9 !"*!4(-
*%%. �"!  ,#7.*!   9*!5!!'-.7%(9 $( !-. "%"($&*+; 8 $!,%), , /!"!-+; 6!-9%-
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-83" # '!$!"*+( % 7.'!$!0(**+( $( ., -.7$%0%(9 %; -(./<%% *. -(58$%-!,.*%( 
,!=*!5! -(>%9. 9("!=.9% 5%=-!9($%!-.<%% ,  ,#7%   !"$%0.32%9% # 1!0,(*-
*!-5-8*"!,+9% 8 $!,%#9%,  ! ".,!9, ,!7-. "*!)  "-8/"8-!) % =-85%9% "./ .<%-
!**+9% 1!/.7."($#9% *. .>=(*%), . "./ >( %*"(* %,*! "&3 ! 84(*%#. 
�. �. �($(;!, 8/.7+,.(" *. <($( !!'-.7*! "&  !0(".*%# $( !! 84(*%#   =-85%-
9% 9(-!1-%#"%#9%, *.1-%9(-,   ,*( (*%(9 8=!'-(*%). �1% !/ 1!=!'*+; 9(- 
9!>(" '+"& -. 4%-(* 7.  0(" ,/$30(*%# , *(5! -8'!/ 8;!=., $( *+; /8$&"8- 
% =-. 	 =.**!9  $80.( 9!>*! 5!,!-%"& ! /!9'%*.<%#; $( !,!= ",(**+; 9(-!-
1-%#"%), *.1-.,$(**+; *. ,+-.2%,.*%( !1-(=($(**+;  !-"%9(*"!,, ". (. ! <(-
$(,!9 $( !,+-.2%,.*%%. 	  ,#7%   :"%9, -.  9."-%,.#  !!",(" ",832%( -.7=(-
$+ =% <%1$%*+ «�($(,!( $( !,+-.2%,.*%(»,  $(=8(" % 1!$&7!,."& !1+" 1-%-
9(*(*%# 5%=-!"(;*%0( /%; 9($%!-.<%) 1-% -(4(*%% ,!1-! !, %*"(* %6%/.<%% 
$( *!5! ;!7#) ",., !-5.*%7.<%% /!91$(/ *!5! 8;!=. 7. $( !9 *. 1!0,.; %7'+-
"!0*!5! 8,$.>*(*%#, 1-% ,+-.2%,.*%% $( ! +-&(,+; 1$.*".<%). 

�% <%1$%*. «�(!5-.6%0( /%( ! !'(**! "% $( !,!= ",.» ,/$30.(" -.7=(-
$+, , /!"!-+; %7$.5.3" # 1-%*<%1+ -.7-.'!"/% % 1-./"%0( /!) -(.$%7.<%% -(-
5%!*.$&*+; $( !,!= ",(**+;  % "(9. �.  9."-%,.# ! *!,*+( 1!$!>(*%# ".(>-
*!5! $( !,!= ",., <($( !!'-.7*! !"9("%"&, 0"! , 8 $!,%#; ".(>*!) 7!*+ 5%=-!-
"(;*%0( /%( 9($%!-.<%% #,$#3" # ,.>*()4()  ! ".,$#32()  % "(9 $( !;!-
7#) ",(**+; 9(-!1-%#"%) ( <(*.-%(,). � !'!5! ,*%9.*%# 7. $8>%,.(" $( !,!-
= ",! , $( !'!$!"*+; 7!*.; �,-!1() /!) "(--%"!-%% �!  %% % �%'%-%. �"!" 
,!1-!  *(=! "."!0*! -. /-+" /./ , $( !,!= ",(**!9 !"*!4(*%%, "./ % , !"*!-
4(*%%  1! !'!, -(58$%-!,.*%# 7=( & ,!=*!5! -(>%9. 9("!=.9% 5%=-!"(;*%0(-
 /%; 9($%!-.<%).  

�% <%1$%*. «�(/-(.<%!**!( $( !1!$&7!,.*%(», "./ >(, /./ % -.  9!"-(*-
*+( ,+4( =% <%1$%*+, ,/$30.(" -.7=($+ % ,!1-! +, 1-% %7$!>(*%% /!"!-+; 
1!$(7*+   +$/% *. '.7!,+( 1!$!>(*%# 5%=-!"(;*%0( /%( 9($%!-.<%%. 	 0. "-
*! "%, :"! <($( !!'-.7*! 1-% 8 ".*!,$(*%% 5%=-!9($%!-."%,*+; !<(*!/ , 
1-!<(  ( $.*=4.6"*!) "./ .<%%, !1-(=($(*%% -(/-(.<%!**!) (9/! "% % ;.-./-
"(-% "%/( -(/-(.<%!**!)  -(=+ $( *+; $.*=4.6"!,, -.7-.'!"/( /!91$(/ . 9(-
-!1-%#"%) 1!  !;-.*(*%3 -(/-(.<%!**!5! 1!"(*<%.$. $( !,. �./, 1-%9(*%-
"($&*! / 7.'!$!0(**+9 $( .9 ,  (,(-*+; -.)!*.; �( 18'$%/% �!9% (�;"%*-
 /%) -.)!*) 8 ".*!,$(*!, 0"! *. !'?(/".; ! 84(*%# %*=(/  5%=-!9($%!-."%,-
*!) !<(*/% %79(*#(" # !" 2 , 1-%/.*.$&*!) 1!$! ( =! 3 *. 9(>/.*.$&*+; 80.-
 "/.; (1! 3-'.$$&*!) 4/.$(). �(/-(.<%!**.# !<(*/.  !!",(" ",8(" 1—3 (1! 
3-'.$$&*!) 4/.$(). �!$(( ,+ !/.# !<(*/. !"*! %" # / *. .>=(*%#9 ,'$%7% /.-
*.$!,, '(-(7*#/.9 % 9!$!=*#/.9  ! *+, 1!$*! "&3  6!-9%-!,.,4%( # 1! $( 
! 84(*%#. �.$$  .*%".-*!-5%5%(*%0( /!) !<(*/% 1! 5-'.$$&*!) 4/.$( %79(*#-
(" # !" 1 =! 5. 	 1!-#=/( 89(*&4(*%#  .*%".-*!-5%5%(*%0( /!) !<(*/% *. .>-
=(*%# -. 1!$.5.3" # ,  $(=832(9 1!-#=/(: '(-(7*#/%, 9!$!=*#/%  ! *+, 1!$-
*! "&3  6!-9%-!,.,4%( # 1! $( ! 84(*%#,  ! *!,+( *. .>=(*%#  -(=*(5! 
,!7-. ".,  1($+( % 1(-( "!)*+( ($&*%/%,  1($+( % 1(-( "!)*+(  ! *#/%. �$.   
8 "!)0%,! "% *. .>=(*%) %79(*#(" # !" 1 =! 3 (1! 4-'.$$&*!) 4/.$(). �-% 
:"!9 *.%'!$(( *%7/!) 8 "!)0%,! "&3 !"$%0.3" #  ! *!,+( *. .>=(*%#  -(=-
*(5! ,!7-. "., . *.%'!$(( 8 "!)0%,+ '(-(7*#/% % 9!$!=*#/%  ! *+, 1!$*! "&3 
 6!-9%-!,.,4%( # 1! $( ! 84(*%#. �.%'!$(( ,+ !/!) -(/-(.<%!**!) <(**!-
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 "&3 % 8 "!)0%,! "&3 1! *.4%9 =.**+9 ;.-./"(-%783" # '(-(7*#/%, 6!-9%-
-832%( !184(0*83 0. "& $( *!5! 9.  %,. %  ! *#/%, 1!$*! "&3  6!-9%-!-
,.,4%( # 1! $( ! 84(*%# [2]. 

�-85%( =% <%1$%*+ "./>( % 1!$&783" '.7!,+( 1!$!>(*%# 5%=-!9($%!-.-
<%% 1-% !'! *!,.*%%  !' ",(**+;  1(<%6%0( /%; 9("!=!, %  1! !'!,. �./, 
-.'!0.# 1-!5-.99. =% <%1$%*+ «�( *.# -(/8$&"%,.<%# % 9($%!-.<%# $.*=-
4.6"!,» -.  9."-%,.(" ,!1-! + ,!  ".*!,$(*%# ,+-.'!".**+; "!-6#*%/!,. 
�'!)"% 9!$0.*%(9 -!$& 5%=-!"(;*%0( /%; 9($%!-.<%) , -(4(*%% :"%; ,!1-!-
 !, *($&7#. �(9 '!$((, 0"! % 1-% 1!=5!"!,/( 80. "/!, =$# =!'+0% "!-6. % -
1!$&783" # 1-%(9+, "%1%0*+( =$# 5%=-!9($%!-.<%%. �.". "-!6%0( /!( 1!$!-
>(*%(   $( *+9% 1!>.-.9% , �!  %% , 2010—2011 55. ,+7,.$! =% /8  %% 1! 
1-!'$(9.9, %9(32%9 1-#9!( !"*!4(*%( / 5%=-!"(;*%0( /%9 9($%!-.<%#9. 	 
 ,#7%   :"%9 , /8- ( «�( *!) 1%-!$!5%%» !'#7."($&*! -.  9!"-(*%( <($( !!'-
-.7*! "% % ,!79!>*! "% % 1!$&7!,.*%# 1-%(9!, 5%=-!9($%!-.<%% 1-% !'( 1(-
0(*%% 1!>.-*!) '(7!1. *! "% , $( .; �!  %%. �.**+) ,!1-!  7. $8>%,.("  .-
9! "!#"($&*!5! -.  9!"-(*%#. 

�./%9 !'-.7!9, ,/$30(*%( '.7!,+; 1!$!>(*%) 5%=-!"(;*%0( /%; 9($%!-
-.<%) $( *+; 7(9($& , -.'!0%( 1-!5-.99+ -#=. =% <%1$%* #,$#(" # ,.>*+9 
:$(9(*"!9 !'( 1(0(*%# /.0( ",. 1-% 1!=5!"!,/( './.$.,-!, 1! *.1-.,$(*%3 
«�( *!( =($!». �-% :"!9 !'( 1(0%,.(" # /./  !=(->."($&*.#  "!-!*. !'-.7!,.-
"($&*!5! 1-!<(  ., "./ % 6!-9%-!,.*%( "-('8(9+; 1-!6(  %!*.$&*+; /!91(-
"(*<%), , ". 0.: 

– 7*.*%( ! *!,*+; 1-!<(  !, 1!0,!!'-.7!,.*%#, :/! % "(9*+; 68*/<%) 
1!0,+,  ,#7% *(!=*!-!=*! "% 1!0,   '%!-.7*!!'-.7%(9,  ,#7% 1$!=!-!=%# 1!0, 
  1-!=8/"%,*! "&3 $( *+; % 8-'!'%!<(*!7!,; 

– 7*.*%( 7./!*!9(-*! "() =%*.9%/% $( *+; % 8-'!:/! % "(9 , -.7$%0*+; 
/$%9."%0( /%;, 5(!5-.6%0( /%; % $( !-. "%"($&*+; 8 $!,%#; 1-% -.7$%0*!) 
%*"(* %,*! "% %; % 1!$&7!,.*%#; 

– 89(*%( % 1!$&7!,."& 7*.*%# ! 1-%-!=( $( . , <($#; 1$.*%-!,.*%# % 1-!-
,(=(*%# $( !;!7#) ",(**+; 9(-!1-%#"%), *.1-.,$(**+; *. -.<%!*.$&*!(, 1!-
 "!#**!(, *(% "!2%"($&*!( % 1!$&7!,.*%( $( !,, 1!,+4(*%( 1-!=8/"%,*! "% 
$( !,,  !;-.*(*%(  -(=!!'-.7832%;, ,!=!!;-.**+;, 7.2%"*+;,  .*%".-*!-
5%5%(*%0( /%;, !7=!-!,%"($&*+; % %*+; 1!$(7*+; 68*/<%) $( !,. 

 
�	��	����
	����	� ��	��� 

1. -���(��, &. �. �( !,!= ",! [�(/ "] : 80('*%/ / �. �. �($(;!,. — �. : 
5-!1-!9%7-
=.",1989. — 302  . 

2. $
(��
�, �. -. �(/-(.<%!**.# 8 "!)0%,! "& *. .>=(*%) , 7($(*!) 7!*( 5. �;"+ �( -
18'$%/% �!9% [�(/ "] / �. �. �.;80.# // �."(-%.$+ 	 (-!  %) /!) *.80*!) /!*6(-(*<%% 
«�-.* 6!-9.<%# ".(>*+; :/! % "(9 �,-!1+: :/!$!5%0( /%(, -( 8- *+( % ;!7#) ",(**+( 
. 1(/"+». — �("-!7.,!= / : �* "%"8" $( . �.-�� �
�, 2004. — �. 260—263. 
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= � 630*221 

 

� 
���� 
		�����+ ��'�����	�� �	����'��
��� �
��+( ��	�
�,������� '�����-

�
��� 4���� � �����!��
,����+( 	�	��� ��� �,���� ��	����	������� )!!�������	�� ���-

���	������
,�� � �	�����( 	����� ���'��+ �
��� � 5�	������� .���. 

 
-. -. '����	�, 

=!/"!-  ($& /!;!7#) ",(**+; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

 . �. 3����>�, 
%*>(*(- 1! $( !7.5!"!,/.9 

(�
� «�!*=% ����», �+ !$& /%) 6%$%.$ $( *!) /!91.*%%) 
 

�����
 ����	����	���� 077����	����� 
4����1�����
��� ����5��	 � ���1������1 4�� � ��� 52 

 
�%=-!"(;*%0( /%( 9($%!-.<%% 7.'!$!0(**+; 7(9($& #,$#3" # ! *!,*+9 

 -(= ",!9 1!,+4(*%# 1-!=8/"%,*! "% $( !, *. %7'+"!0*! 8,$.>*(**+; $( -
*+; "(--%"!-%#; [1]. �<(*/. $( !,!= ",(**!) :66(/"%,*! "% ! 84(*%# ,!7-
9!>*. *. ! *!,( "-.=%<%!**+; 9("!=!, $( *!) "./ .<%%. �=*./! :"! =!,!$&*! 
"-8=!(9/%) 1-!<(  , 7."-8=*%"($&*+ !<(*/% =$# '!$&4%; 1$!2.=() % ,  $80.-
#;, /!5=. *(!';!=%9! !<(*%"& =%*.9%/8 1-!<(  !, -! ". =-(,! "!# 7. =$%"($&-
*+) 1(-%!=. �(4(*%( "./%; 7.=.0 !'$(50.(" # 1-% % 1!$&7!,.*%% =.**+; =% -
".*<%!**!5! 7!*=%-!,.*%# % ���-"(;*!$!5%) [2, 3, 4, 5]. 

	 =.**!) -.'!"( 1-%,(=(*+ -(78$&"."+ %  $(=!,.*%# ,$%#*%# ! 84(*%# *. 
-! "  ! *!,+; =-(,! "!(, *. ,!=!-.7=($&*!) "(--%"!-%% , �!-"/(-!  /!9 80.-
 "/!,!9 $( *%0( ",( �!-"/(-!  /!5! $( *%0( ",. , �( 18'$%/( �!9% (-% . 1) 
[6, 7]. �  $(=!,.*%# ,+1!$*(*+ *. 80. "/(, ! 84(**!9 , 1976 5. �$#  -.,*(*%# 
'+$% ,+'-.*+ !"$%0.32%( # 1! "%18 $( ., 1-!%7,!=%"($&*! "% % ,!7-. "8  !-
 *!,+( =-(,! "!%. �.-./"(-% "%/. *. .>=(*%) 1! 9."(-%.$.9 $( !,!= ",(**+; 
% "./ .<%!**+; %  $(=!,.*%) , 1982 % 2010 55. 1-%,(=(*. , ".'$. 1, 2. � 1!$&7!-
,.$% & "-.=%<%!**+( 9("!=+ $( !,!= ",(**+;, "./ .<%!**+; % 5%=-!9($%!-.-
"%,*+; %  $(=!,.*%). �.'!".   =.**+9% =% ".*<%!**!5! 7!*=%-!,.*%# �(9$% 
,+1!$*#$. & ,  -(=( Erdas Imagine 9.1. �$#  -.,*(*%# '+$% ,7#"+  *%9/% Land-
sat 5, 7,  ?(9/. 1981, 1987, 1992, 2002, 2005, 2009 55. [8, 9, 10, 11]. �.-"!5-.6%0(-
 /.# '.7. =.**+;  !7=.*. *. ! *!,( 1$.*4("!,. 	  -(=( ArcGis 9.3  !5$. *! 1-%-
*#"!98 1(-(0*3  $!(,  !7=.,.$% & "!0(0*+(, $%*()*+( % 1!$%5!*.$&*+( "(9+. 
�$!%  !7=.,.$% & 18"(9 !<%6-!,/% -. "-!,+; =.**+; [12, 13, 14, 15]. �. "-!,+( 
=.**+( 1-%,#7+,.$% & /  18"*%/!,!98  *%9/8 %$% /,.-".$&*!)  ("%, %9(32() 
1-! "-.* ",(**83 1-%,#7/8. �-%,#7/. /  *%9/8 1-!%7,!=%$. &   1!9!2&3 %*-
 "-89(*". Georeferencing-Add Control points. �-.* 6!-9.<%# 1-%,#7.**!5! -. -
"-. ,+1!$*(*. 1-% 1!9!2% %* "-89(*". Recify.  
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�	�. 1. �.79(2(*%( !1+"*+; !'?(/"!, % 6-.59(*" ."-%'8"%,*!) '.7+ =.**+; 
 

(���	#� 1. �.-./"(-% "%/. =-(,! "!# :$(9(*". $( . (=$# 1-(!'$.=.32() 1!-!=+ —  ! *+) 
 

A �/� 
.�� 

����� 

 	�����, 

�� 

-�����, 

�� 

-������ 

��� 

����� ���*����  

�����	, �2
/�� 

:����, 
�3

/�� 

5 1982 9,5 11,4 90 24,0 128 
5 2010 17,0 15,9 118 25,0 198 

11 1982 9,8 6,9 130 9,7 40 
11 2010 14,0 9,2 158 18,0 89 
25 1982 15,0 11,4 165 19,6 120 
25 2010 12,0 7,9 176 20,0 93 

 
(���	#� 2. �.-./"(-% "%/. #-8 !, % !'2.# ;.-./"(-% "%/. *. .>=(*%) 

 
+�������	��	�� ����� +�������	��	�� ��������	� 

A 

�/� ������ 
�����	����-

�� ������� 

�����, 
�3

/�� 

�����  
�������� 

����� ���	���� 

�� !���� $. $. 8����� 
�	� ���� 

5 8�2�+� 1,0 160 V IV—V C.0(-.,$. 
5 9�1�+� 0,9 228 VI V �.0(-. ,. 

11 10�+� 0,6 40 VII V' �. 6. 
11 10�+�+� 0,8 89 VIII V �. 6. 
25 10�+�+� 0,8 120 IX V �.'.- 6. 
25 10�+� 1,0 93 IX V' �. 6. 

 
'�	�����	�. 	 ( *. .>=(*%# !=*!#-8 *+(; =$# , (; *. .>=(*%) 1-(!'$.=.32.# 1!-

-!=. —  ! *.. 
 

*.$%7 =.**+; ".'$. 1, 2  ,%=("($& ",8(" ! "!9, 0"! 1! $( ! 84(*%# 0(--

*%0*%/. ,$.>*!5! 7.1.  1-(!'$.=.32() 1!-!=+ ( ! *+) 7. 28 $(" 8,($%0%$ # 
*. 70 93/5., ". (. ,  -(=*(9 7. 5!= 8,($%0(*%( 7.1. .  ! ".,%$! !/!$! 2,5 93/5.. 	 
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 ! *#/(  6.5*!,!9 8,($%0(*%( 7.1. .  ! *+  ! ".,%$! 59 93/5., %$% !/!$! 
2 93/5.. 	  ! *#/( '.58$&*%/!,!- 6.5*!,!9 *.'$3=.(" # 89(*&4(*%( 7.1. ., 
*( 9!"-# *. "!, 0"! -.=%.$&*+) 1-%-! " 1! $( ! 84(*%# 8,($%0%$ #. 	%=%9!, 
:"! !'?# *#(" #  ".-!,!7-. "*! "&3 *. .>=(*%# *. =.**!) 1-!'*!) 1$!2.=%. 
	!7-. "  ! *+ , 5!= ! 84(*%#  ! ".,$#$ !/!$! 160 $(". �. "& "!$ "!9(-*+; 
=(-(,&(, 7. 35 $(" 84$% , !"1.= 1! ( "( ",(**+9 1-%0%*.9. �!#,%,4(( # 1!-
 $( ! 84(*%# 9!$!=!( 1!/!$(*%( 1!/. *(  9!5$! /!91(* %-!,."& 1!"(-3 7.1.-
 .. �(*=(*<%%, .*.$!5%0*+( "(*=(*<%% %79(*(*%# 7.1. . ;.-./"(-*+ % =$# 
=-85%; "./ .<%!**+; 1!/.7."($() =-(,! "!#  ! *+, "./%;, /./  -(=*%) =%.-
9("-, ,+ !".,  899. 1$!2.=()  (0(*%#. 

	 ;!=( %  $(=!,.*%#  -.,*%,.$% & 1$.*!,+( 9."(-%.$+ $( !8 "-!) ",. % 
9."(-%.$+ =.**+; =% ".*<%!**!5! 7!*=%-!,.*%# �(9$%. � 1!$&7!,.*%( /! -
9! *%9/!, 1!7,!$%$! 8"!0*%"& *(/!"!-+( 1.-.9("-+ ! 84%"($&*!)  ("% *. 
!'?(/"( %  $(=!,.*%#, , ". 0. 6./"%0( /%( -.  "!#*%# 9(>=8 /.*.$.9%, 1-!"#-
>(**! "& 9.5% "-.$&*!5! /.*.$.,  !'%-."($(), ! 84%"($(). �. !'?(/"( %  $(-
=!,.*%# !'2.# 1-!"#>(**! "& /.*.$!, — 2 309 9. 	!=! '!-*.# 1$!2.=& =.*-
*!) ! 84%"($&*!)  ("% — 27 5.. �"(1(*& /.*.$%7.<%% — 83,3 9/5.. �-%  -.,-
*(*%% /! 9! *%9/!, 1981, 1987, 1992, 2002, 2005, 2009 55. '+$% ,+#,$(*+  $(-
=832%( 7./!*!9(-*! "%. �(-(7 5 $(" 1! $( ! 84(*%# (1981 5.) *.'$3=.(" # 
8,($%0(*%( $( !1!/-+"!) 1$!2.=% %  !!",(" ",(**! 89(*&4(*%( 7.'!$!0(*-
*!) 1$!2.=%. �!$!>%"($&*!( ,$%#*%( ! 84(*%# *.'$3=.(" # =! 1992 5., :"! 
 $(=8(" %7  -.,*(*%#  *%9/!, 1981, 1987 % 1992 55. 	 $(= ",%( "!5, 0"! -(9!*-
"+ ! 84%"($&*!)  ("% *. 80. "/( *( 1-!,!=%$% &, *.0.$! &  *%>(*%( :66(/-
"%,*! "% (( -.'!"+. �. *.%9(*(( =-(*%-!,.**+; 80. "/.;, *.1-%9(-, *. 1-!'-
*!) 1$!2.=% 5, *.0.$% & 1-!<(  + ,"!-%0*!5! 7.'!$.0%,.*%#. �"! 9!>*! *.-
'$3=."& 1!  *%9/8 2002 5. �*%9/% 2005 5. % 2009 55.  ,%=("($& ",83" !' 8 %-
$(*%% =.**!5! 1-!<(  .. �. 1.*;-!9."%0( /!9  *%9/( ,+ !/!5! -.7-(4(*%# 
=! "."!0*! !"0("$%,! ,%=(* ,  (-+; !""(*/.; % 9!>(" '+"& !"5-.*%0(* -.)!* 
,"!-%0*!5! 7.'!$.0%,.*%#.  

�.7-.'!".**.# =$# !'?(/". %  $(=!,.*%# 5(!%*6-9.<%!**.#  % "(9. 
,/$30.(" 14  $!(,, , ". 0. /,.-".$&*83  ("&, 5-.*%<+ ,+=($!,, 5-8*"!,83 =!-!-
58, ���, $( *83 =!-!58, . 6.$&"%-!,.**!( 4!  (, 9.5% "-.$&*+) /.*.$,  !'%-
-."($%, 1-!'*+( 1$!2.=% (!"=($&*! =$# /.>=!5! %7 !1+"*+; 80. "/!,), ! 84%-
"($% (-% . 1). 
"-%'8"%,*.# ".'$%<.  !7=.*. *. ! *!,( =.**+; 1(-(0% $%"($&-
*!) "./ .<%% *. 1-!'*+; 1$!2.=#;, 1!,+=($&*!) '.7+ =.**+;, . "./>( =.**+; 
5(!1!7%<%!*%-!,.*%#. 

�./%9 !'-.7!9, , -(78$&"."( ,+1!$*(**+; %  $(=!,.*%) 1!=",(->=(*!, 
0"! -(58$%-!,.*%( ,!=*!5! -(>%9. 1! -(= ",!9 5%=-!"(;*%0( /%; 9($%!-.<%) 
1-% 1-.,%$&*!9 1!='!-( *. .>=(*%) =$# ! 84(*%#, 5-.9!"*!9 1-!(/"%-!,.-
*%% % 1!$*!9 ,+1!$*(*%% 1-!(/". — :66(/"%,*!( $( !;!7#) ",(**!( 9(-!-
1-%#"%(, !'( 1(0%,.32(( ,+-.2%,.*%( ,+ !/!1-!=8/"%,*+; *. .>=(*%). � -
1!$&7!,.*%( =.**+; =% ".*<%!**!5! 7!*=%-!,.*%# 1!7,!$#(" !1(-."%,*! !<(-
*%,."&  %"8.<%3 *. !'?(/"( ! 84(*%#.% 1-% *(!';!=%9! "% -(/!9(*=!,."& 
,+1!$*(*%( -(/!* "-8/<%% ! 84%"($&*!)  ("% %$% 1-!,(=(*%( .,.-%)*+; -(-
9!*"!,. �./,  ,!(,-(9(**!(  582(*%( ! 84%"($&*!)  ("% *. 80. "/.;, .*.$!-
5%0*+; 1! 1-!'*!) 1$!2.=% 11 1!7,!$%$! '+ '!$(( 1!$*! % 1!$&7!,."& $( !-
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-. "%"($&*+) 1!"(*<%.$ !'?(/". % *( =!18 "%"& -.7,%"%# ,"!-%0*!5! 7.'!$.-
0%,.*%# 0. "% ! 84(**!) "(--%"!-%%. � 84(*%( *( =!$>*! #,$#"& #  .9!<(-
$&3. �. !'?(/".; 5%=-!9($%!-.<%% =!$>(* 1-!,!=%"& # /!91$(/  $( !;!7#)-
 ",(**+; 9(-!1-%#"%), , ". 0. 8;!= 7. 9!$!=*#/!9, 1-!-(>%,.*%#, 1-!;!=*+( 
-8'/% % ". =. �-% =! "%>(*%%  !!",(" ",832(5! ,!7-. ". , =-(,! "!#; =!$>*+ 
*.7*.0."& # -8'/% =$# 7.5!"!,/% =-(,( %*+. �(78$&"."!9 7.=(->/%   %; 1-!,(-
=(*%(9 #,$#(" #  *%>(*%( 1-%-! ". % 8 "!)0%,! "% =-(,! "!(,, 8,($%0(*%( 
!"1.=., 1!"(-# 7.1. .. �-%9(-!9 :"!5! 9!>("  $8>%"& 0. "& !'?(/".   *. .>-
=(*%#9%, .*.$!5%0*+9% *. .>=(*%#9 *. 1-!'*!) 1$!2.=% 25. 

�(!%*6!-9.<%!**+( "(;*!$!5%% % =.**+( =% ".*<%!**!5! 7!*=%-!,.*%# 
�(9$% 1!7,!$#3" 81-! "%"& -.'!"8   /.-"!5-.6%0( /%9 9."(-%.$!9, !'$(50%"& 
/!*"-!$& 7.  ! "!#*%(9 =-(,! "!(, % ! 84%"($&*+;  % "(9, 0"! 8/.7+,.(" *. 
<($( !!'-.7*! "& %; 4%-!/!5! ,*(=-(*%# , $( !;!7#) ",(**83 1-./"%/8. � !-
'!( 7*.0(*%( 8/.7.**+( 9("!=+ %9(3" 1-% ,+1!$*(*%% %  $(=!,.*%) *. !'?-
(/".; 5%=-!9($%!-.<%%, , 0. "*! "%, 1-% !<(*/( =%*.9%/% -. "%"($&*! "% 1!= 
,$%#*%(9 ! 84(*%# 7. =$%"($&*+) 1(-%!=. 
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2. ��
	����, ;. ;. 
:-!/! 9%0( /%( 9("!=+ , $( *!9 ;!7#) ",( [�(/ "] : 80('*%/ =$# 
,87!, / �. �. �(-. %9!,, �. 
. �$3 "!, [% =-.]. — �("-!7.,!= / : �("-��, 2002. — 248  . 

3. .��������, ;. �. 
:-!/! 9%0( /%( 9("!=+ 5(!5-.6%0( /%; %  $(=!,.*%) [�(/ "] : 
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/.=(9%#, 2004. — 336  . 

4. ����, &. .. �(!%*6!-9.<%!**!( /.-"!5-.6%-!,.*%(. �("!=+ 5(!%*6!-9."%/% % 
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5. ��(�(, &. �. 
:-!/! 9%0( /%( 9("!=+ , $( *!9 ;!7#) ",( % $.*=4.6"*!9  "-!%-
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7. �( !;!7#) ",(**+) -(5$.9(*" �� «�!-"/(-!  /!( $( *%0( ",!» �!9%"(". $( !, 
�( 18'$%/% �!9% [�(/ "]. — 	!$!5=., 2008. — 121  . 

8. �
�����
, &. �. �(4%6-%-!,.*%( .:-!/! 9%0( /%;  *%9/!, [�(/ "] : 80('. 1! !'%( / 
�. 
. �.'8"%*.. — �. : 
 1(/"�-(  , 2004. — 184  . 

9. 5�	, 0. � *!,+ =% ".*<%!**!5! 7!*=%-!,.*%# [�(/ "] / �. �% . — �. : �(;*! 6(-., 
2006. — 346  . 

10. 3
��
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— �. : �8=%<-�-(  , 2009. — 272  . 
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��� «�*:/ —92», 2002. — 140  . 
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/.=(9%#, 2005. — 480  . 
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��� �&�-��(������� � �
�-

�+( �44 ��� �,���� �	��	�������� ��'���������� �
 �
�(. 

 
-. �. '�����	���, 

. 1%-.*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��������	
��� 4��-��3����4�  

� �
���3 ����
�������4� �������	
��5 ��1��  
��5 ������ ������	����4� 	������	����5 �
 4
�53 53 

 
�0%"+,.# 1-!'$(9*! "& ,!79!>*! "% 1-#9!5! 80(". ( "( ",(**!5! ,!7!'-

*!,$(*%# *. 5.-#; 1! =.**+9 /! 9! ?(9/%,  $(=8(" !"9("%"&, 0"! *. ! *!,( 
1! $(=*%; ,!79!>*! /!*"8-*!( =(4%6-%-!,.*%( 5.-(). ���-"(;*!$!5%% !'( -
1(0%,.3" 1(-(,!= , :$(/"-!**!-,(/"!-*83 6!-98 1$.*!,+; 9."(-%.$!, 5.-(). 
�-!9( :"!5! 9!*%"!-%*5 %79(*(*%# 5-.*%< % 1$!2.=() 5.-() 9!>(" '+"& *.-
=(>*! !'( 1(0(* *. ! *!,( =.**+; =% ".*<%!**!5! 7!*=%-!,.*%# �(9$% (=.$(( 
— ���). 

	  % "(9( 9!*%"!-%*5. % 1-!5*!7%-!,.*%# $( *+; 1!>.-!,, . "./>( 80("( 
1! $(= ",%) % 1!$&783" #  18"*%/%   -.7$%0*+9 -(5% "-%-832%9 !'!-8=!-
,.*%(9 (%*6-./-. *+( /.9(-+, /.9(-+ ,%=(! =%.1.7!*., =("(/"!-+ -(5% "-.-
<%% -.=%!,!$* -.7$%0*+; 0. "!" % ". =.). �; % 1!$&7!,.*%( 1!7,!$#(" *.'$3-
=."& 7. !5-!9*!) "(--%"!-%() *.4()  "-.*+. �ó$&4.# 0. "& $( !, �( 18'$%/% 
�!9% -. 1!$!>(*. , "-8=*!=! "81*+; $( .; % 1-!%7-. ".(" ,  8-!,+; /$%9.-
"%0( /%; 8 $!,%#;. �!:"!98 =$# !<(*/% 82(-'. *.*! %9!5! 1!>.-.9% $( *!98 
6!*=8 -( 18'$%/%, <($( !!'-.7*! % 1!$&7!,.*%( %9(**!  18"*%/!,+; "(;*!-
$!5%). 

	 ! *!,*!9 1-% % 1!$&7!,.*%%  18"*%/!,!5! !'!-8=!,.*%# -(5% "-%-8-
3" # .*!9.$&*+( "(1$!,+( % "!0*%/% ("(-9!"!0/%), =+9!,+( 4$()6+ %$% >( 
 $(=+ =(#"($&*! "% $( *+; 1!>.-!, (5.-%). �$# 9!*%"!-%*5. 1!>.-*!) !' ".-
*!,/% *. "(--%"!-%% �( 18'$%/% �!9% % 1!$&783" #  *%9/%   "./%;  18"*%-
/!,, /./ «Spot 4» — /.9(-+ ,%=(! =%.1.7!*. (6-.*<87 /!( *.<%!*.$&*!( /! -
9%0( /!( .5(* ",!); «LandSat 5» — 9*!5! 1(/"-.$&*+)  /.*(- (5(!$!5%0( /.# 
 $8>'. ��
), . "./>( ,+ !/!=(".$&*+(  *%9/%   !"(0( ",(**!5!  18"*%/. 
��� «�( 8-  ��». 

�! "!%* ",.  18"*%/!,!5! !'!-8=!,.*%#: 
1. �+ "-!". 1!$80(*%# !1(-."%,*!) %*6!-9.<%% (,  -(=*(9 =$# 1!$80(-

*%# %*6!-9.<%% !"  18"*%/. *(!';!=%9! !" 10 =! 12 9%*). 
2. �'?(/"%,*! "& 1!$80(**!) %*6!-9.<%% (=$# 1!=",(->=(*%# =.**+; 

1!$80.(9+; !" !=*!5!  18"*%/. 7.=() ",83" #  *%9/% "!) >( "(--%"!-%%, ,+-
1!$*(**+( , =-85!9 =%.1.7!*( %   =-85!5! .11.-.".). 

                                           
53© �! ($#*%*!, 	. �., 2012 
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3. �-(=*## =(4(,%7*. 1-!,(=(*%# 9!*%"!-%*5. 1!=!'*+9  1! !'!9 1! 
 -.,*(*%3   % 1!$&7!,.*%(9 .,%.<%!**!) -.7,(=/% 9( "*! "% [1]. 

�$# !'-.'!"/% =.**+; 1!$80(**+; !"  18"*%/!, % 1!$&783" # -.7*!!'-
-.7*+( ���-1-!5-.99+ (MapInfo, ArcMap % ". =.). �*% *(!';!=%9+ =$# "!5! 
0"!'+ 1-(=! ".,$#"& %*6!-9.<%3 , %*"(-./"%,*!9 (%79(*#(9!9) % *.5$#=*!9 
,%=(,   ,!79!>*! "&3 ,/$30(*%# % ,+/$30(*%# !1-(=($(**+;  $!(, /.-"+ =$# 
1!$80(*%# >($.(9!) %*6!-9.<%%. �'$. "& 1-%9(*(*%# 1!=!'*+; 1-!5-.99 
,($%/.. �*%  -.,*%"($&*! '!$&4!)  -!/ % 1!$&783" # =$# 1-!,(=(*%# $( !-
8 "-!%"($&*+; % $( !;!7#) ",(**+; -.'!". �. $8>%,.(" ,*%9.*%# % 1!$&7!,.-
*%( 1!=!'*+;  % "(9 1-% 1-!,(=(*%% $( !,!  ".*!,%"($&*+; -.'!" % !<(*/( 
( "( ",(**!5! ,!7!'*!,$(*%# [2]. 

�-% 1!9!2%  18"*%/!,+;  *%9/!, (  1-%(9$(9+9 -.7-(4(*%(9) 9!>*! 
1!$80%"& =! "!,(-*83 %*6!-9.<%3 ! "-8=*!=! "81*+; 80. "/.; $( ., *. /!"!-
-+; <($( !!'-.7*! 1-!,(=(*%( $( !,!  ".*!,%"($&*+; 9(-!1-%#"%), %$% >( 
!<(*%"& :66(/"%,*! "& 8>( 1-!,(=(**+; 9(-!1-%#"%) 1! ,!  ".*!,$(*%3 $( .. 
�./>( 1-% 1!9!2% :"%;  *%9/!,, !'-.'!".**+; ,  -(=.; ���-1-!5-.99, ,!7-
9!>*! 1!$80(*%( "./!) %*6!-9.<%%, /./: 

- *.5$#=*!( -. 1!$!>(*%( 5.-% *. 9( "*! "% (1-% !'-.'!"/( %*6!-9.<%% 
,%=(! =%.1.7!*.); 

- 6!-9. % -.79(-+ 1!,-(>=(*%# =-(,! "!# !" 1!>.-.; 
- "%1 $( . % 1-!%7-. ".32.# 1!-!=.; 
- "%1 1!0,+, *. /!"!-!) 1-!%7-. ".(" !' $(=8(9+) =-(,! "!); 
- 18"%, 1!7,!$#32%( , /-."/%(  -!/% =!'-."& # =! !' $(=8(9!) 1$!2.=% 

($( *+( =!-!5%, "-!1%*/%, 1-! (/% % ". =.); 
- ,!79!>*! "& 9!*%"!-%*5. 7. 80. "/!9, *. /!"!-!9 1-!%7,!=%$! & $( !-

,!  ".*!,$(*%(,   <($&3 !<(*/% :66(/"%,*! "% (5! 1-!,(=(*%#. 
�-%9(*(*%( , 1$.*%-!,.*%% % !<(*/( :66(/"%,*! "% $( !,!  ".*!,%-

"($&*+; -.'!", -.7$%0*+; ,%=!, %*6!-9.<%%, 1!$80(**+; !"  18"*%/!, ��� % 
!'-.'!".**+; ,  -(=.; ���-1-!5-.99, %9((" '!$&4!( '8=82((. 	 =.$&*()4(9 
=!$# $( !,!  ".*!,%"($&*+; -.'!", 1$.*%-8(9+; % 1-!,!=%9+;   % 1!$&7!,.-
*%(9  18"*%/!,!) %*6!-9.<%%, '8=(" 8,($%0%,."& #, .   -.7-.'!"/!)  1(<%.-
$%7%-!,.**+; 1-!5-.99*+; 1-!=8/"!, :66(/"%,*! "& %; '8=(" "!$&/! 1!,+-
4."& #. �./%( 1-!5*!7+  ,#7.*+   "(9, 0"! *. 1-! "!-.; *.4()  "-.*+,   (( *(-
!'?#"*+9% $( *+9% -( 8- .9%, -. 1!$!>(**+9% 7.0. "83 , "-8=*!1-!;!=%-
9+; 9( "*! "#;, <($( !!'-.7*! % :/!*!9%0( /% :66(/"%,*! %9(**! 1-%9(*(-
*%(  18"*%/!,!5! 9!*%"!-%*5.. 

 
�	��	����
	����	� ��	��� 

1. www.gis-tech.ru. 
2. www.scanex.ru. 
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1��� ����
��� �
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����� ����
 

�
� ��� 5�		��, �
� � ��� 	���������� ��
. 

 
&. &. .��	��, 

 . 1%-.*"  
(�!  %) /%) 5! 8=.- ",(**+) 

 8*%,(- %"(" %9. �. 	. �$(;.*!,.) 
 

«��	����� ����������» ������ 54 
 

�-% -(4(*%% 1-!'$(9 81-.,$(*%#  !<%.$&*!-:/!*!9%0( /%9 -.7,%"%(9 
 (,(-*!5! -(5%!*. *(!';!=%9! % ;!=%"& %7 "!5!, 0"! �(,(- %5-.(" !=*8 %7 /$3-
0(,+; -!$() , 68*/<%!*%-!,.*%% % -.7,%"%% , (5! *.-!=*!5! ;!7#) ",. �! -
 %%, , !'( 1(0(*%% (( :/!*!9%0( /!) '(7!1. *! "% %  "-."(5%0( /%; %*"(-(-
 !,. �(,(- — 1$.*(".-*.# 5(! % "(9., %9(32.# 9%-!,!( 7*.0(*%( , -(4(*%% 
68*=.9(*".$&*+; 1-!'$(9 -.7,%"%# �(9$%; -!=%*.  1(<%6%0( /%; :"*!/8$&-
"8-*+; !'-.7!,.*%) (#7+/, /8$&"8-., ;!7#) ",!  (,(-*+; *.-!=!,  .9!<(**+); 
"(--%"!-%#   ! !'+9% 1-!%7,!= ",(**+9% %  !<%.$&*+9% "(;*!$!5%#9%, :*(--
5!-:/!*!9%0( /%9% % 9(=%/!-6%7%!$!5%0( /%9% 1.-.9("-.9% >%7*(=(#"($&-
*! "%, ! *!,*!) % "!0*%/ 1-%-!=*+; -( 8- !, % ,.$3"*+; 1! "81$(*%)  "-.-
*+;  6(-. 5(!1!$%"%0( /%; !"*!4(*%); !*, /./ «!'-80»,  /-(1$#(" �!  %) /83 
�(=(-.<%3 % !'8 $!,$%,.(" (( ! !'+( 9(>=8*.-!=*+( !"*!4(*%#   =-85%9% 
 (,(-*+9%  "-.*.9% [1]. 

�($& *. "!#2() -.'!"+ — -.  9!"-("&  1(<%6%/8 !1-(=($(*%# "(-9%*. 
« (,(-*.# "(--%"!-%#»  

�*.0(*%( �(,(-. =$# :/!*!9%/% �!  %% !1-(=($#(" #, 1-(>=( , (5!,  +-&-
(,+9 1!"(*<%.$!9. �=( & =!'+,.(" # 72 % , () *(6"% % 5.7!,!5! /!*=(* ."., 
93 % ( "( ",(**!5! 5.7., 1-./"%0( /% , ( .$9.7+, 7.5!".,$%,.(" # 37 % =($!-
,!) =-(,( %*+, 1-!%7,!=%" # ! *!,*.# 0. "& <,("*+;, -(=/%; 9(".$$!, % 7!$!-
". % 9*!5%( =-85%( ,.>*+( ,%=+ 1-!=8/<%%, !'( 1(0%,.32%( ,  !,!/81*! "% 
=! 60 % :/ 1!-".  "-.*+. �! =.**+9 �!  ".". 7. 2009 5., �(,(- =.$ 32,6 %  89-
9.-*!5! 	��, %$% 10 442 022,6 -8'., % #,$#(" # , <($!9 8 "!)0%,+9 =!*!-!9 
6(=(-.$&*!5! '3=>(".. �.1-%9(-, �39(* /.# !'$. "& =.$. 2 899 567,1 -8'., 
%$% 9,04 % !" !'2(-!  %) /!5! 	�� [2]. 

	.>*! "./>( 5(!1!$%"%0( /!( % 5(!:/!*!9%0( /!( 7*.0(*%( �(,(-.. �"! 
1$.<=.-9 9(>=8*.-!=*!5!  !"-8=*%0( ",. , �.-(*<-�,-!.-/"%0( /!9 -(5%!*( 
% ,  (,(-*!) 0. "% �%;!!/(.* /!5! '.  ()*.. �!-"+ 
-/"%/% % �(,(-*+) 9!--
 /!) 18"& !"/-+,.3" �!  %% 1-#9+( ,+;!=+ *. ,.>*()4%( 9%-!,+( -+*/% [3]. 
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�. 6 9( #<(, *.,%5.<%% 2011 5. !'?(9 1(-(,!7!/ 1! �(,(-*!98 9!- /!98 
18"% (���)  ! ".,%$ 6 9$* " , ,! "!0*!9 *.1-.,$(*%% % 3 9$* " — , 7.1.=*!9. 
	.>*! "& ��� !1-(=($#(" # =,89# ,.>*()4%9% 6./"!-.9%. �-(>=( , (5!, 
��� — ,+5!=*.#   :/!*!9%0( /!) "!0/% 7-(*%# .$&"(-*."%,. ! 82( ",$#(-
9+9 *+*( 1(-(,!7/.9 9(>=8 1!-".9% �,-!1+, �.$&*(5! 	! "!/. % �(,(-*!) 

9(-%/%. �$# �� ��� — :"! ,+5!=*+) % *.=(>*+) /$30 / 1-%-!=*+9 /$.-
=!,+9 �(,(-., �%'%-% % �.$&*(5! 	! "!/.. 	 1-%$(5.32%; / 
-/"%/( -.)!*.; 
 !=(->%" # 35 % 9%-!,+; 7.1. !, *(6"% % 5.7.. �=( & =!'+,.(" # 98 % .$9.-
7!,, 90 — 7!$!"., . "./>( *%/($&, 1$."%*.. 	  !,!/81*! "% :"!  ! ".,$#(" 1#-
"83 0. "& *.<%!*.$&*!5! =!;!=.  "-.*+ [4]. 

�.  (5!=*#4*%) =(*& "(--%"!-%# �(,(-. 8 $!,*! =($%" # *. =,( 7!*+: 
-.)!*+ �-.)*(5! �(,(-. % 1-%-.,*(**+( / *%9 9( "*! "%. �-% :"!9 !"*( (*%( 
/!*/-("*!) "(--%"!-%% / "!) %$% %*!) 7!*( 1!/. *( *.4$! !"-.>(*%# *. 8-!,-
*( 6(=(-.$&*!5! 7./!*.. �(  82( ",8(" 1!/. % 8",(->=(**+; /!91$(/ *+; *.-
80*! !'! *!,.**+; /-%"(-%(, 1-% !"*( (*%% "(--%"!-%) / -.)!*.9 �-.)*(5! 
�(,(-. % 1-%-.,*(**+; / *%9 9( "*! "#9. 	 *. "!#2(( ,-(9# *(  82( ",8(" 
!=*!7*.0*!) /$.  %6%/.<%% 1!*#"%# « (,(-*+( -(5%!*+», «�(,(-. �!  %) /!) 
�(=(-.<%%».  

�. 
. 
5-.*." !'-.2.$ ,*%9.*%( *. "!, 0"! 1-!'$(9+ =($%9%".<%% "(--%-
"!-%% �(,(-., ". (. !1-(=($(*%# (5! 3>*!) 5-.*%<+, "./ >(, /./ (5! ,*8"-(**(-
5! -.)!*%-!,.*%#, !=*!7*.0*! *( -(4(*+ *( "!$&/! , �!  %%, *! % 7. -8'(>!9, 
*.1-%9(-, , �.*.=(. 	 /.0( ",( 1-%7*./!, % /-%"(-%(, ,+ "81.3" ,(0*.# 9(-7-
$!"., %3$& /.# %7!"(-9., �!$#-*+) /-85, ,!79!>*! "% 7(9$(=($%#, 5-.*%<. 
$( ., .=9%*% "-."%,*!-1!$%"%0( /%( 5-.*%<+, . "./>( %; /!9'%*.<%%. �-% 
:"!9 0. "! 1-!,!=#2.# # .*.$!5%# 9(>=8 1-%-!=*+9% 8 $!,%#9% �.*.=+ % 
�!  %% *( ,1!$*( /!--(/"*.. 	!-1(-,+;, 1!$3  9%-!,!5! ;!$!=.  (,(-*!5! 1!-
$84.-%# *.;!=%" # *.  (,(-( (,-.7%) /!5! 9."(-%/., . *( , �.*.=(. 	!-,"!-+;, 
5$.,*.# 1!$! . -.  ($(*%# �.*.=+ 1-!;!=%" ,'$%7% 5-.*%<+ ��
 — *. 4%-!-
".; 9(>=8 �-+9!9 % �-%1#"&3 (". (. *. 4%-!"( �/-.%*+), , "! ,-(9# /./ !5-
-!9*+) /!*"%*5(*" -!  %) /%; >%"($() !'%".(" , :/ "-(9.$&*+; 1-%-!=*+; 
8 $!,%#;, . >%"($% �!-%$& /. % =-85%;  (,(-*+; -.)!*!, — , 8 $!,%#; % ,!-
, ( '( 1-(<(=(*"*+;: >( "!0.)4.# 7%9. 1-(= ".,$#(" ,1!$*( -(.$&*83 85-!78 
=$# >%7*% $3=(). 	-"-("&%;, ! *!,*+( 7(9$(=($&0( /%( -.)!*+ �.*.=+ — 35 
1-!,%*<%) 
$&'(-"., �.*%"!'. % �. /.0(,.* — ;!"# %  !!",(" ",83" 1! 4%-
-!"( <(*"-.$&*!-0(-*!7(9*+9 !'$. "#9, ;.-./"(-%783" # '!$(( 2.=#2%9 
/$%9."!9 % *( !"*! #" # / 7!*.9 -% /!,.**!5! 7(9$(=($%# (, -!  %) /!9 1!-
*%9.*%%). 	  ,#7%   :"%9 .,"!-  0%".(" *(1-.,%$&*+9 -.  9."-%,."& !1-(=(-
$(*%( 5-.*%<  (,(-*!5! -(5%!*. �!  %) /!) �(=(-.<%%, ! *!,+,.# & $%4& *. 
7.-8'(>*!9 !1+"(. 

�-%"(-%(9 !"*( (*%# "!5! %$% %*!5!  8'?(/". /  (,(-*!98 -(5%!*8, , *.-
 "!#2(( ,-(9#,  $8>%" -!  %) /!( 7./!*!=."($& ",!. �!5$. *! �! ".*!,$(*%3 
�-.,%"($& ",. �� !" 7 9.-". 2000 5. B 198 «� /!*<(1<%% 5! 8=.- ",(**!) 
1!==(->/% :/!*!9%0( /!5! %  !<%.$&*!5! -.7,%"%# -.)!*!, �(,(-.», «�(,(- 
— :"! ,+ !/!4%-!"*.# 0. "& "(--%"!-%% �!  %%, ;.-./"(-%7832.# #  8-!,+-
9% 1-%-!=*!-/$%9."%0( /%9% 8 $!,%#9%, !'8 $!,$%,.32%9% 1!,+4(**+( 7.-
"-."+ *. 1-!%7,!= ",! 1-!=8/<%% % >%7*(!'( 1(0(*%( *. ($(*%#. � -.)!*.9 
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�(,(-. !"*! #" # 1!$*! "&3 %$% 0. "%0*! "(--%"!-%% 6 -( 18'$%/, 3 /-.(,, 
10 !'$. "() % 8 .,"!*!9*+; !/-85!,. �=( & 1-!>%,.("  ,+4( 11,7 9$* 0($!,(/, 
%7 *%; '!$(( 200 "+ . 0($!,(/ — 1-(= ".,%"($% 30 /!-(**+; 9.$!0% $(**+; 
*.-!=!, �(,(-». �+  0%".(9, 0"! , :"!9 !1-(=($(*%% !" 8" ",8(" 0("/!( !1-(-
=($(*%(  (,(-*+; "(--%"!-%), % =.**+) 1!=;!= !1%-.(" # % /$30%"($&*! *. 
=($(*%(  "-.*+ 1!  8'?(/".9, /!"!-!( *( #,$#(" # >( "/%9.  

�"!) >( "!0/( 7-(*%# 1-%=(->%,.(" # % =!/"!- :/!*!9%0( /%; *.8/, 1-!-
6(  !-, ./.=(9%/ �!  %) /!) ./.=(9%% *.8/ 
. �. �-.*'(-5. �! (5! 9*(*%3, 
7!*. �(,(-. 7.*%9.(" !/!$! 70 % "(--%"!-%% �!  %%; , *() 1-!>%,.(" 8 % 
(11,3 9$* 0($!,(/) *. ($(*%#  "-.*+. � :"!) :/!*!9%/!-5(!5-.6%0( /!) 7!*( 
!"*! #" # 1!$*! "&3 %$% 0. "%0*! 28  8'?(/"!, �!  %) /!) �(=(-.<%%. 

�+ 1-% !(=%*#(9 # / =.**!) "!0/( 7-(*%# %  0%".(9, 0"! 7!*+ �(,(-. 
 "!%" 1!=-.7=($#"& % !5-.*%0%,."& 1! 4%-!"*+9 7!*.9 =% /!96!-"., /!"!-+( 
1-%*#"+ , *.80*!) $%"(-."8-(: 
-/"%/. (.' !$3"*+) =% /!96!-", 0-(7,+0.)-
*! *('$.5!1-%#"*.#), �8'.-/"%/. (:/ "-(9.$&*+) =% /!96!-", !0(*& *('$.5!-
1-%#"*+)), -.)!*+, 1-%-.,*(**+( / �-.)*(98 �(,(-8 (=% /!96!-", 89(-(**! 
*('$.5!1-%#"*+() % 1-%-.,*(**+( / �(,(-8 (!"*! %"($&*+) =% /!96!-", !"-
*! %"($&*! '$.5!1-%#"*+().  
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= � 94: 338.436.33 (47) 
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/"8.$&*! "& %  $(=!,.*%# ,!1-! !,,  ,#7.**+;   .5-.-*!) -(6!-9!) *.-
0.$. XX ,(/.  !;-.*#(" # =! *. "!#2(5! ,-(9(*% [8]. � !'83 7*.0%9! "& %9 
1-%=.(" "! !' "!#"($& ",!, 0"!, ,!-1(-,+;, !*% 1-!;!=%$% 1!--.7*!98 , -.7*+; 
-(5%!*.; �!  %%, . ,!-,"!-+;, 1! -(78$&"."%,*! "% % %"!5.9, %; !<(*/. *. 1-!-
"#>(*%% %780.(9!5! % 1! $(=832(5! ,-(9(*% *( '+$. !=*!7*.0*!). �! *.-
 "!#2(5! ,-(9(*% *( *.4$% 5$8'!/!5! ! ,(2(*%# ,!1-! +,  ,#7.**+(   ,$%#-
*%(9 -(6!-9+ *. -.7,%"%( /!!1(-.<%% �,-!1() /!5! �(,(-.. 

	 %  $(=!,.*%#; 1-(= ".,%"($() =!-(,!$3<%!**!) % "!-%0( /!) 4/!$+ 
*. :"! *(!=*!/-."*! 8/.7+,.$! &, "!5=. /./  !,(" /%( % "!-%/%, 7.0. "83 1!=-
0(-/%,.# !1-(=($(**83 1-!5-(  %,*! "&  "!$+1%* /%; 1-(!'-.7!,.*%), *(5.-
"%,*! !<(*%,.$% , <($!9 %  .98 -(6!-98 % (( 1!  $(= ",%# [7]. �./, �. �. �8'-
-!, /%), !<(*%,.# ;!= 1-!,(=(*%# -(6!-9+ % 8/-(1$(*%# 7(9$% , $%0*83  !'-
 ",(**! "& , !'2(-!  %) /!9 9. 4".'(, 1!$.5.$, 0"! 1!=!'*!( 1!$!>(*%( #,-
$#(" #  $(= ",%(9 8 %$(*%# .=9%*% "-."%,*!5! *.>%9. *. /-( "&#*, /!"!-+; 
1-! "! 7. ".,$#$%  ! ".,$#"& ;!=.".) ",. *. ,+;!= %7 !'2%*+ [6]. �-% , (9 
9*!5!!'-.7%% -.'!" 1! % "!-%% /!!1(-.<%% /./ , =! !,(" /!(, "./ % ,  !,("-
 /!( ,-(9# ,!1-! +, *(1! -(= ",(**! -.  9."-%,.32%( ,$%#*%( -(6!-9 *. 
-.7,%"%( /!!1(-.<%% !"=($&*! ,7#"+; -(5%!*!, (, *.4(9  $80.( — �,-!1()-
 /%) �(,(-), *( -.  9."-%,.$% & ,!!'2(. � /$30(*%(9, 1!>.$8), '8=(" -.'!". 
�. �. �!*!,.$!,. [9].  

�($& *. "!#2(5!  !!'2(*%# — 1!/.7."& *. 9."(-%.$.; 	!$!5!= /!) 58-
'(-*%% ,$%#*%( .5-.-*!) -(6!-9+ *.0.$. XX ,(/. *. -.7,%"%( /!!1(-."%,*!5! 
=,%>(*%#. �$# =! "%>(*%# 1! ".,$(**!) <($% '+$% % 1!$&7!,.*+ /./ !18'$%-
/!,.**+( [10], "./ % *(!18'$%/!,.**+( [2] % "!0*%/%. 

	!$!5!= /.# 58'(-*%# , %  $(=8(9!( ,-(9# ,/$30.$. =( #"& 8(7=!,: �.=-
*%/!, /%), 	!$!5!= /%), �-#7!,(</%), �%/!$& /%), 	($%/!8 "35 /%), �!$&-
,+0(5!= /%), �!"(9 /%), 	($& /%), �-(* /%) % � "& + !$& /%). �. ($(*%(, 
1-!>%,.32(( 7=( &, !"*! %$! & / /-( "&#* /!98  ! $!,%3. � *.0.$8  "!$+-
1%* /!) -(6!-9+ (1906 5.) %7 !'2(5! /!$%0( ",. 7(9($& , 34 939 643. =( . , 
 !' ",(**! "% 5! 8=.- ",. % 80-(>=(*%) *.;!=%$! & 29 760 347 =( ., %$% 
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85,2 %. �-( "&#*( %9($% 4 430 630 =( ., %$% 12,7 %. �!9(2%0&( 7(9$(,$.=(*%( 
'+$! -. 1-! "-.*(*! %  ! -(=!".0%,.$! & , ! *!,*!9 , "-(; 35!-7.1.=*+; 
8(7=.; — 	!$!5!= /!9, �-#7!,(</!9 % �.=*%/!, /!9. �'2(( /!$%0( ",! :"%; 
7(9($&  ! ".,$#$! 248 794 =( ., %$% 0,4 % [11]. 	 ( /-( "&#* /%( 7(9$% =($%-
$% & *. !'2%**+( (*.=($&*+() % 7(9$% , 0. "*!)  !' ",(**! "%. �'2%**+( 
7(9$%  ! ".,$#$% 36 99 772 =( ., , 0. "*!)  !' ",(**! "% *.;!=%$! & 
731 258 =( . [11]. �!!"*!4(*%( 7(9($& /-( "&#* /!)  !' ",(**! "% / !'2(98 
/!$%0( ",8  ! ".,$#$! 16,5 %. �=*./! , -.7*+; 8(7=.; 58'(-*%% 1-!<(   /.1%-
".$%7.<%% 7(9($& '+$ -.7*+9. �./, , �.=*%/!, /!9, 	!$!5!= /!9, �-#7!,(<-
/!9 !*  ! ".,%$ 48,8; 39,9; 29,3 %, . , �-(* /!9 % � "& + !$& /!9 8(7=.; — 
2,3 % 0,4 %  !!",(" ",(**! [11]. 	9( "(   "(9 9.  . *.=($&*+; 7(9($& ,  %$8 
 ,!(5! ! !'!5! 1-.,!5! 1!$!>(*%# (2( *( '+$. ,/$30(*. , 1-!<(   9!'%$%7.-
<%%. �/.7 !" 9 *!#'-# 1906 5., -.7-(4.,4%) 8/-(1%"& 7(9$3 , $%0*83  !' "-
,(**! "&, %9($  ,!() <($&3 1!="!$/*8"& :"!" 1-!<(  . � 1906 1! 1914 55. *. 
%780.(9!) "(--%"!-%% 7.#,%$% ;!=.".) ",! !' 8/-(1$(*%% 7(9$% , 0. "*83 
 !' ",(**! "& 28 933 =!9!;!7#(,, 0"!  ! ".,%$! 12 % !" !'2(5! /!$%0( ",. 
/-( "&#*-!'2%**%/!,. 	 	!$!5!= /!9 8(7=( — 22,5 %, �-#7!,(</!9 — 16,4 %, 
�.=*%/!, /!9 — 15,8 %, �%/!$& /!9 — 15,3 %, 	($%/!8 "35 /!9 — 13,8 %, 
�!"(9 /!9 — 8,8 %, �!$&,+0(5!= /!9 — 4,6 %, 	($& /!9 — 4,3 %. 	 �-(*-
 /!9 % � "& + !$& /!9 8(7=.; 7(9$(8 "-!%"($&*+( /!9%  %% ,!!'2( *( !'-.-
7!,+,.$% & [11]. �-.,*(*%( :"%; =.**+;   =.**+9% -. 1-! "-.*(**! "% 0. "-
*!)  !' ",(**! "% 1!7,!$#3" 1-(=1!$!>%"&, 0"! *.9("%,4%( # "(*=(*<%% /.-
1%".$% "%0( /!) 9!'%$%7.<%% 7(9($& *.4$%  ,!( ,+-.>(*%( , 8/-(1$(*%% 7(-
9($& , -.9/.;  "!$+1%* /!5! 7./!*!=."($& ",.. 	!$!5!= /%), �-#7!,(</%) % 
�.=*%/!, /%) 8(7=+ =.$%  .9+) ,+ !/%) 1-!<(*" 1!$80%,4%; !" !'2( ",. 
1-%5!,!- !' 8/-(1$(*%% 7(9($& ,  !' ",(**! "& — 91,4 % 88,2 %, "!5=. /./ 
	($& /%) % �%/!$& /%) — 48,0 % 47,9 %  !!",(" ",(**! [11]. 

	 "! >( ,-(9#  $(=8(" !"9("%"&, 0"! /-( "&#* ",!, 1!$80%,4(( , $%0*83 
 !' ",(**! "& 7(9$3, *( %9($! 1!$*!)  ,!'!=+ , =($( 1-!=.>%, 1!/81/% % 
.-(*=+ 7(9($&. 	 �! 8=.- ",(**!9 .-;%,( 	!$!5!= /!) !'$. "% %9((" # =! ".-
"!0*! '!$&4!) 9.  %, =!/89(*"!,   1-! &'.9% /-( "&#* ! 1!/81/(, 1-!=.>(, 
.-(*=( 7(9($&, /!"!-+( 8=!,$(",!-#$% & *( , (5=. [2]. �"! '+$!  ,#7.*!, *. 
*.4 ,75$#=,   7.18".**! "&3 7(9($&*+; !"*!4(*%), *(-.7,%"! "&3 7./!*!=.-
"($& ",. ,  6(-( 7(9$(,$.=(*%# % 7(9$(1!$&7!,.*%#, . "./>( *(7.,(-4(**!-
 "&3 7./!*!=."($&*!5! 1-!<(  .. �./ 1!/.7+,.3" .-;%,*+( =!/89(*"+, ,$. "% 
*. 9( ".; % *(  "-(9%$% & $%/,%=%-!,."& , ( '.-&(-+ , -.7,%"%% /-( "&#* /!-
5! ;!7#) ",.. �-.,%"($& ",! *( 1-! "! ,9(4%,.$! & — !*! =%/"!,.$! /-( "&#-
*%*8 8 $!,%# ,(=(*%# (5! ;!7#) ",.. 	 =!/89(*".; 7(9$(8 "-!%"($&*+; /!9% -
 %) %9((" # 9.  . 1-%9(-!,, 1!/.7+,.32%;, *. /!$&/!  "( *(*+ '+$% 1-.,!-
,+( ,!79!>*! "% /-( "&#*, *.1-%9(-, , !'$. "% 1!/81/% 7(9$%. �./, /-( "&#*( 
=. �,%*&%* /!) � "&,($& /!) ,!$! "% 	($& /!5! 8(7=. -(4%$% /81%"& 7(9$3 8 
	($& /!5! 8=($&*!5! !/-85.. �-(>=( 0(9 1-!=."& :"8 7(9$3, !/-85 7."-('!,.$ 
8 7(9$(8 "-!%"($&*!) /!9%  %%  ,(=(*%# ! 1! (9()*! %982( ",(**!9 1!$!-
>(*%% /.>=!5! %7 34 =!9!;!7#(,. �,(=(*%# :"% ,/$30.$%: /!$%0( ",! 7(9$% *. 
/.>=!( /-( "&#* /!( ;!7#) ",!; /!$%0( ",! $!4.=(); /!$%0( ",! , ;!7#) ",( 
-.'!0()  %$+. �!7#) ",., %9(,4%( '!$&4( 21 =( . 7(9$%, %7 1.)2%/!, 1-% 1!-
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/81/( '+$% % /$30(*+. �$# ! ".$&*+; ;!7#) ", '+$! -.7-(4(*! 1-!=."& $%4& 
 "!$&/! 7(9$%,  /!$&/! *(=! ".(" =! 8/.7.**!) *!-9+ , 21 =( . [3]. �!1+"/. 
!"=($&*+; =!9!;!7#(, !'-."%"& # , 	($& /83 7(9$(8 "-!%"($&*83 /!9%  %3, 
8 1(;. *( %9($. [4]. � :"! *( 9!"-# *. "!, 0"! 7(9$# =!$>*. '+$. !",!=%"& # 
/-( "&#*.9 , ,%=( !"-8'!, [5]. �=*./!, *( 9!"-# *. :"!, /-( "&#* ",! 	!$!5!=-
 /!) 58'(-*%%, /./ 1!/.7+,.3" =.**+( 7(9 /!)  "."% "%/%, ! !'(**! 1! $( .5-
-.-*!) -(6!-9+, *.0%*.3" ./"%,*!  !7=.,."& %*%<%."%,*+( !'2( ",(**+( 
!-5.*%7.<%%, 1-%*#,4%( 6!-98 /!!1(-."%,!,. � *!,*!) 81!- '+$  =($.* *. 
 ($& /!;!7#) ",(**83 /!!1(-.<%3 % -.7,%"%( 9. $!=($&*!5! 1-!%7,!= ",.. 
�7,( "*!, 0"! 1(-,.# 9!$!0*.# .-"($& , 	!$!5!= /!) 58'(-*%% ,!7*%/$. , 
1895 5., . , 1895,1896,1899 55. ,!$!5!= /%( 9. $!=($+ 8>( 1-%*%9.$% 80. "%( , 
,+ ".,/.; 9. $. , �! /,(, �.*/"-�("(-'8-5(, �%>*(9 �!,5!-!=(. 	 1899 5. 
!"9(0(*! ./"%,*!( 80. "%( ,!$!5!= /%; 9. $!=($&*+; /!!1(-."%,!, , 9!$!0-
*!9  ?(7=( , �-! $.,$( [1]. 	+ !/%( "(91+ -.7,%"%# ,!$!5!= /!) 9. $!=($&*!) 
/!!1(-.<%% , 	!$!5!= /!) 58'(-*%% 1!/.7+,.3", 0"! / *.0.$8  "!$+1%* /%; 
1-(!'-.7!,.*%) %780.(9.# "(--%"!-%#,   !=*!)  "!-!*+, '+$. ,!,$(0(*. , !'2(-
-!  %) /%( 1-!<(  + /.1%".$%7.<%% =(-(,*%, .   =-85!) — !" 8" ",%(  ,!'!=*!) 
9!'%$%7.<%% 7(9($& =$# ,(=(*%# ;!7#) ",. *(  1! !' ",!,.$! -.7,%"%3 /-( "&-
#* /!5! 1-(=1-%*%9."($& ",.. �!$&/! 1-!,(=(*%( /-( "&#* /!) -(6!-9+ % 1-(-
,-.2(*%( /-( "&#*%*. ,  !' ",(**%/. 7(9$% 9!5$! 1-%,( "% / -.7,%"%3 /-( "&-
#* /!5!  ! $!,%#. 

�$(=8(" !"9("%"& % "!" *(9.$!,.>*+) 6./", 0"! 1-%-!=*+( 8 $!,%# 	!$!-
5!= /!) 58'(-*%% *(  1! !' ",!,.$% -.7,%"%3 7=( & /-81*!5! 7(-*!,!5! ;!-
7#) ",., 1!:"!98 /-( "&#* ",!, !'?(=%*## & , .-"($%, . , =.$&*()4(9 , /!!1(-
-."%,+, -(4.$% 7.=.0%  .9!!'( 1(0(*%# %  .9!-.7,%"%# 0(-(7 "( %$% %*+( 
6!-9+ /!!1(-%-!,.*%#. �./, 9. $!=($&*.# /!!1(-.<%# '+$. ;.-./"(-*. =$# 
	!$!5!= /!5!, �-#7!,(</!5! % �.=*%/!, /!5! 8(7=.. 	 �%/!$& /!9, �!"(9 /!9, 
	($& /!9, 	($%/!8 "3> /!9, , ! *!,*!9 -.7,%,.$. &  ($& /!;!7#) ",(**.# 1! 
,+-.2%,.*%3 !,!2() % 1-!%7,!= ",8 9!$!/., . *. "(--%"!-%% �-(* /!5! % 
� "& + !$& /!5! 8(7=!, — 1!"-('%"($& /.# /!!1(-.<%# [1].  

�-5.*%7!,.**! "& /!!1(-."%,*!98 =,%>(*%3 1-%=.,.$. =(#"($&*! "& 	!-
$!5!= /!5! !'2( ",.  ($& /!5! ;!7#) ",. (	���), ! !'(**! (5! /!99(-0( /!5! 
!"=($.,  ".,4(5! , 1906 5.,  -.78 1! $( !18'$%/!,.*%# �/.7. !" 9 *!#'-# 
1906 5.,  .9! "!#"($&*!) !-5.*%7.<%(). �$(=8(" !"9("%"&, 0"! %"!5!9 :"!) -.-
'!"+, #,%$ # 1(-,+)  ?(7= /!!1(-."%,!, 	!$!5!= /!) 58'(-*%%, 1-!;!=%,4%) 
, .,58 "( 1915 5. �* =!/.7.$ 7./!*!9(-*! "& ,!7*%/*!,(*%# % -.7,%"%# /!!1(-
-."%,*!5! =,%>(*%# ,  ($& /!;!7#) ",(**!9 1-!%7,!= ",( /./ 6!-9+ *!,+; 
1-!%7,!= ",(**+; !"*!4(*%) , 	!$!5!= /!) 58'(-*%% [1]. �! =.**+9 
�. �. �!*!,.$!,., /!$%0( ",! /!!1(-."%,!, 1! 1-!%7,!= ",8  ($& /!;!7#) "-
,(**!) 1-!=8/<%% % 9. $!=($&*+; .-"($(), *. %780.(9!) "(--%"!-%%,   1906 
1! 1911 5. ,+-! $! , =( #"/% -.7 [9]. 

�%-!/!( -.7,%"%( /!!1(-.<%% *. %780.(9!) "(--%"!-%% 1-%,!=%$! *( 
"!$&/! / "!98, 0"! /-( "&#* ",! 0(-(7 /!!1(-.<%3 *.0%*.(" ,!,$(/."& # , 
« "%;%3» -+*/., *! % "!, 0"! ,9( "(   *%9 , ,!$!5!= /83 =(-(,*3 1-%;!=#" 
*!,+( !"*!4(*%#, /!"!-+( 1!$*! "&3 % 1!$&783" -( 8- + /-( "&#* /!5! ;!-
7#) ",.. �"! ,+-.7%$! & /./ , 6!-9.; /!!1(-."%,*+; !'?(=%*(*%), "./ % , ,%-
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=.; /!!1(-."%,*!) =(#"($&*! "%. 
/"%,%7.<%% -.'!"+ /!!1(-.<%%  1! !' ",!-
,.$! % "!, 0"! , 1905 5. '+$. !"/-+". >($(7*.# =!-!5., !" �.*/"-�("(-'8-5. =! 
	#"/%, /!"!-.#  ,#7.$. 	!$!5!= /83 58'(-*%3   ,! "!/!9  "-.*+, �-.$!9 % 
�%'%-&3, 0"! =.$! ,!79!>*! "& /!!1(-."%,*+9 !-5.*%7.<%#9 58'(-*%% 1!-
 ".,$#"&  ,!) "!,.- *. -+*!/. �. ,+-80(**+( !" 1-!=.>% "!,.-!,  899+, /!!-
1(-."%,*+( !-5.*%7.<%% 	!$!5!= /!) 58'(-*%%  "-!%$% 4/!$+, !"/-+,.$% *.-
-!=*+( =!9., !-5.*%7!,+,.$% , (,!79!>*+( /8- + 1! 1!=5!"!,/( % 1(-(1!=5!-
"!,/( /.=-!, =$# /!!1(-.<%% % "./ =.$(( [10].  

�!!1(-."%,*!( =,%>(*%( *. %780.(9!) "(--%"!-%%  ".*!,%" #  %$!), /!-
"!-.# '!$(( , (5! ,$%#$. *. -.7,%"%( /-( "&#* /!5! ;!7#) ",. %  !<%.$&*!( 
-.7,%"%( , (5!  ! $!,%#. �.>=.# !-5.*%7.<%# #,$#$. &  .9!!'( 1(0%,.32() #, 
 .9!6%*.* %-8(9!), %  .9!-.7,%,.32() #  % "(9!). �"! '+$. *!,.# 6!-9. 
1-!%7,!= ",(**+; !"*!4(*%) , ,!$!5!= /!) =(-(,*(. �-%=%0( /%  .9! "!#-
"($&*+( /-( "&#* /%( ;!7#) ",., !'?(=%*## & *. =!'-!,!$&*+; *.0.$.; =$# -.-
'!"+  !!'2. % =! "%>(*%# <($%, -.7,%,.$% & 1!  ,!%9 ,*8"-(**%9 7./!*.9, % 
 "%98$%-!,.$% -.7,%"%( .5-.-*+; !"*!4(*%) /./ , -(5%!*(, "./ % ,  "-.*(. 
�!!1(-."%,*!( =,%>(*%( , 	!$!5!= /!) 58'(-*%%  ".$! 1!0,!) =$#  .9!-.7,%-
"%#,  .9! 1. (*%# %  .9!7.2%"+ /.>=!5! /-( "&#*%*..  

�,$## & 6(*!9(*!9 *.-!=*!) >%7*%, /!!1(-.<%# !-5.*%0*!  !0(".$. ,  (-
'( :$(9(*"+ "-.=%<%) (.-"($&*! "&, /!$$(/"%,%79, ,7.%9!,+-80/8) % *!,."!--
 ",! (-+*!/, 4%-!/%) 9. 4".' "!,.-*!-=(*(>*+; !"*!4(*%) % ". =.). �( -.7-
*!!'-.7*.# % -.7*! "!-!**## =(#"($&*! "&  1! !' ",!,.$.  !0(".*%3 $%0*+; 
% !'2( ",(**+; %*"(-( !,, ,+-.'!"/( 9(;.*%79. ;!7#) ",!,.*%#, , *.%'!$&-
4()  "(1(*%  !!",(" ",832(5! *.<%!*.$&*+9 1-(= ".,$(*%#9 ! ;.-./"(-( 
"-8=. % *-., ",(**+9 /.*!*.9 1-.,! $.,%#   (5! ,(-!) , =8;!,*!( '!5." ",! 
$3=() % "!->( ",!  1-.,(=$%,! "%, 8=!,$(",!-(*%3 4%-!/%; 9."(-%.$&*+; % 
=8;!,*+; 1!"-('*! "() $3=(). 
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= � 81.374 (470.13) 
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". �. ��������,  
/.*=%=." 6%$!$!5%0( /%; *.8/, =!<(*"  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

� «7�
�����4�2����1 ���	
�� 
������3 4�	���	 ��8�� ��2���» 56 

 
	 1! $(=*(( ,-(9# / *(9*!5%9 1-(>*%9 %7,( "*+9 =%.$(/"*+9 6-.7(!$!-

5%0( /%9  $!,.-#9: «�."(-%.$.9 =$# 6-.7(!$!5%0( /!5!  $!,.-# 5!,!-!, �(-
,(-*!5! �-%/.9&#» (�(-9&, 1972), «�$!,.-3 6-.7(!$!5%79!, % %*+; 8 "!)0%-
,+;  $!,! !0(".*%) -8  /%; 5!,!-!, �%'%-%» (�!,! %'%- /, 1972), «�-.7(!-
$!5%0( /!98  $!,.-3 -8  /%; 5!,!-!, �%'%-%» (�!,! %'%- /, 1983) — =!'.-
,%$% & *!,+(  $!,.-%, !1% +,.32%( 6-.7(!$!5%0( /!( '!5." ",! "!5! %$% 
%*!5! -8  /!5! 5!,!-.: «�."(-%.$+ /  $!,.-3 6-.7(!$!5%79!, % %*+; 8 "!)-
0%,+;  !0(".*%) �%"%* /!) !'$. "%» (�%"., 1999—2004), «�$!,.-& 1 /!, /%; 
1! $!,%< % 1!5!,!-!/» (�.*/"-�("(-'8-5, 2001), «�-.7(!$!5%0( /%)  $!,.-& 
1(-9 /%; 5!,!-!,» (�(-9&, 2002), «�."(-%.$+ =$# %=(!5-.6%0( /!5!  $!,.-# 
*!,5!-!= /%; 6-.7(!$!5%79!,» (	($%/%) �!,5!-!=, 2004), «�-.7(!$!5%0( /%) 
 $!,.-& -8  /%; 5!,!-!, �( 18'$%/% �!9%» (�+/"+,/.-, 2004),  ,!=*+)  $!-
,.-& «�($!,(/ , -8  /!) =%.$(/"*!) 6-.7(!$!5%%» (�! /,., 2004), «�-.7(!$!-
5%0( /%)  $!,.-& -8  /%; 5!,!-!, �-%'.)/.$&#» (�-/8" /, 2006), «�-.7(!$!-
5%0( /%)  $!,.-& -8  /%; 5!,!-!, �( 18'$%/% �!-=!,%#» (�.-.* /, 2007). 

�! $(=*%9 , :"!9 1-(= ".,%"($&*!9 -#=8  ".$ =,8;"!9*+) «�-.7(!$!5%-
0( /%)  $!,.-& -8  /%; 5!,!-!, �%>*() �(0!-+» (=.$(( — �$!,.-&),  ! ".,%-
"($(9 /!"!-!5! #,$#(" # =!<(*" �!9% 5! 8=.- ",(**!5! 1(=.5!5%0( /!5! %*-
 "%"8". �.".$&# 
$(/ .*=-!,*. �".,4%*.. �."(-%.$!9 =$#  $!,*%/. �$!,.-# 
1! $8>%$% «6-.7(!$!5%79+,  !'-.**+( .,"!-!9 , 1!$(,+; 8 $!,%#; , "(0(*%( 
"-(; =( #"/!, $("». �./>( 1-(= ".,$(*+ % «6-.7(!$!5%0( /%( (=%*%<+ %7  !'-
-.*%# �(>/.6(=-.$&*!5!  $!,.-*!5! /.'%*(". �.*/"-�("(-'8-5 /!5! 8*%,(--
 %"(". % �.-"!"(/%  $!,.-# 1(0!- /%; 5!,!-!,, ;-.*#2() # *. /.6(=-( -8  /!-
5! % /!9% #7+/!, �!9% 1(=.5!5%0( /!5! %* "%"8".».  

�$!,.-& %7=.* , �.*/"-�("(-'8-5( , %7=."($& ",( «�.8/.» , 2008 5. 	 *(5! 
,/$30(*! '!$(( 6 "+ #0 (=%*%<,  !!",(" ",832%; 4%-!/!98 1!*%9.*%3 6-.-
7(!$!5%%, 0"! !7*.0.(", 0"! , �$!,.-( 7.6%/ %-!,.*+ *( "!$&/!  !' ",(**! 
6-.7(!$!5%0( /%( (=%*%<+, *! % 1! $!,%<+ ('�
�� ����� �� �
�
 ��
(� — 
‘1! $( "!5!, /./ *(0"!  !,(-4%$! &, '(  9+ $(**! 1+"."& # 0"!-"! %79(*%"&’, 
+��
 ��� ����
 �� ���
�� — ‘"-8=*! "% , >%7*% *(%7'(>*+’ % =-.), 1-!6( -
 %!*.$%79+ (� �
��� �
��
�� — ‘ 1! !' %75!"!,$(*%# 1!$!, % 1!"!$/!,’, 
"�)
 �
 ��
� — ‘=,8 /."*.# /-+4.’ % =-.), !'!7*.0(*%# -. "(*%) (,�����-

                                           
56© �!'($(,. �. 
., 2012 
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��
� �
�
 — ‘"%9&#*, 0.'-(<’, *���)�	�� %����� — ‘/.$8>*%<. '!$!"*.#’ 
% =-.), *.7,.*%# 7*.0%9+; =." (-
��-�
��� — ‘=(*& 1-5! .1-($#’, ���� ����-
��� — ‘!=%* %7 =*() 1! $(=*() *(=($% 	($%/!5! 1! "., , /!"!-+) =(,84/% 5.-
=.$%’ % =-.) % ". =.  

	 ( :"% ,+-.>(*%#  ! ".,$#3"  $(=832%( 5-811+: 1. *( %9(32%( 1.-.$-
$($() , -8  /!9 $%"(-."8-*!9 #7+/(, *.1-%9(-, ������� ���.��� — ‘! 9$.-
=(*<.;, -!=%,4%; #   *('!$&4%9 1(-(-+,!9 ,! ,-(9(*%’; 2.  !,1.=.32%(   
$%"(-."8-*+9% (=%*%<.9% 1! 7*.0(*%3, *! !"$%0.32%( # !" *%; /!91!*(*"-
*+9  ! ".,!9, *.1-%9(-, -��
�� �
 �)� — ‘,*%9."($&*!  $84."& % 7.1!9%-
*."&’ ( -. $%"(-.: -��
�� �
 �	 — ‘1-%*%9."& /  ,(=(*%3, ;!-!4(*&/! 7.1!-
9%*."& 0"!-$%'!’); 3.  !,1.=.32%(   $%"(-."8-*+9% (=%*%<.9% 1! /!91!*(*"-
*!98  ! ".,8, *! !"$%0.32%( # !" *%; 7*.0(*%(9, *.1-%9(-, +��� ��	��� — 
‘'!$"."&,  1$("*%0."&’ ( -. $%"(-.: #����� '��+ — ‘% 1+"+,."& 7$!'8 1-!"%, 
/!5!-$%'! %$% 0(5!-$%'!’); 4. %7,( "*+( $%"(-."8-*!98 #7+/8, *.1-%9(-, +��� 

�
 ����� ���� ��� % =-. 
	 «�-.7(!$!5%0( /!9  $!,.-( -8  /%; 5!,!-!, �%>*() �(0!-+» *.;!=#" 

!"-.>(*%( 8>( %9(,4%( 9( "! , *(/!"!-+; %*+; =%.$(/"*+; 6-.7(!$!5%0(-
 /%;  $!,.-#; *!,+( 1-%*<%1+ 1!=.0% 6-.7(!$!5%%, . %9(**! 1-%,(=(*%( :"%-
9!$!5%0( /!5! /!99(*".-%# / !1% +,.(9+9 6-.7(!$!5%0( /%9 (=%*%<.9, *.-
1-%9(-: /���� ������ ��
�� ‘!0(*& 1!;8=("&’ < �����
 ‘,+"(-".#, '(7 9(;. 
!$(*&# 4/8-.’, ����� �������� ‘$(5/!9+ $(**+) 0($!,(/’ < �������� ‘1!-
18"*+) ,("(-; , "-(0*+) ,("(-’, ���
 ��� �������� ‘  "-8=!9 =!)"% =! 
=!9.’ < (�+ ‘ "!1".**.# !'8,&; *!5%’, -��� �������� ‘,9(4."& # , 08>%( 
=($.’ < �+�
 ‘1(-(=*## 0. "& 5!$!,+ >%,!"*!5!, -+'+’ % =-. �! 9*(*%3 

. �. �8-.,$(,., $3'!) =%.$(/"*+)  $!,.-& #,$#(" #  ,!(5! -!=. 1! -(=*%/!9 
9(>=8 -.7*+9% /8$&"8-*+9% "%1.9% % 7.*%9.(" 1-!9(>8"!0*!( 1!$!>(*%( 
9(>=8 "!$/!,+9 !=*!#7+0*+9 % 1(-(,!=*+9 =,8#7+0*+9  $!,.-#9% [1,  . 91]. 
�"! 8",(->=(*%( 7. ".,$#(" ,*%9."($&*(( !"*! %"& # / 7./-(1$(**+9 , =%.-
$(/"*!) 6-.7(!$!5%% 1-(= ".,$(*%#9 ! 1-(=9(".; '+"., !'-#=!,+; =() ",%#;, 
,75$#=.;, "-.=%<%#; % ". 1., ;.-./"(-*+; =$# "!) %$% %*!) :"*!5-.6%0( /!) 7!-
*+, 0"! , 1!$*!) 9(-( 1-!=(9!* "-%-!,.*! , �$!,.-(. �-!9( "!5!, :"! !7*.0.-
(", 0"! �$!,.-& 1-(= ".,$#("  !'!) *( 1-! "!  !'-.*%( 1-(/-. *!5! =%.$(/"*!-
5! 9."(-%.$. — !* 1!7,!$#(" «-. 4%-%"& =%.1.7!* 1!"-('%"($()  $!,.-#, (5! 
 1! !'*! "& 8=!,$(",!-#"& -.7*+( 7.1-! + 1!"-('%"($()» [2,  . 168]. 

� +$/% *. 8*%/.$&*+) 9."(-%.$ «�-.7(!$!5%0( /!5!  $!,.-# -8  /%; 5!-
,!-!, �%>*() �(0!-+» 8>( *.;!=#"  ,!( 9( "! , .,"!-%"("*!) *.80*!) $%"(-
-."8-(, /. .32() # %780(*%# 1-!'$(9 -8  /!) 6-.7(!$!5%%.  

 
�	��	����
	����	� ��	��� 

1. >�
����, �. �. �!$>(* $% =%.$(/"!$!5 '+"& :"*!5-.6!9? [�(/ "] / 
. �. �8-.,$(, 
// �8  /.# -(0&. — 1988. — B 5. — �. 89—96. 

2.  �	����, &. �. �%1+ "!$/!,.*%) 6-.7(!$!5%0( /%; (=%*%< (,!1-! + "./ !*!9%% % 
9!=($%-!,.*%#)? [�(/ "] / �. �. �! (*/! // �-.7(!5-.6%# , �.4%**!9 6!*=( -8  /!5! #7+/. 
/ !",. -(=. 	. �. �($%#. — �. : �.8/., 1990. — �. 167—177. 

 

 

 



 378 

= � 159.9  

 
 � 	�
��� �
��	� ������	�����+� � �
��	�����+� 
�
��' ��'����+( ,����	��� ���-

��	��. 

 
&. &. $�������,  

/.*=%=." 1 %;!$!5%0( /%; *.8/ 
 (�+/"+,/.- /%) $( *!) %* "%"8") 

 
����������� ���5 8�������3 �������� ��2����� 57 

 
�*=%,%=8.$&*!( -.7,%"%( 0($!,(/. % 6!-9%-!,.*%( (5! >%7*(**+; <(**!-

 "() 1-!% ;!=%" , 1! "!#**!9 % ./"%,*!9 ,7.%9!=() ",%% 0($!,(/.   ,*(4*%9 
9%-!9 — 1-%-!=!) % !'2( ",!9. �!7*.*%( 0($!,(/. !=*!,-(9(**!  8'?(/"%,*! 
!"-.>.(" % !'?(/"%,*83 =() ",%"($&*! "&, %  ,!) ,*8"-(**%) 9%-. 	 !"*! %-
"($&*! !'! !'$(**!9 ,*8"-(**(9 9%-(  /$.=+,.3" # /!91$(/ + <(**! "() 
(>%7*(**+( 1$.*+ % 1(- 1(/"%,+, 5$8'!/! $%0*+( 1(-(>%,.*%#) [1,  . 171[. 

� 1!7%<%% �. 
. �(!*"&(,., !/-8>.32%) 9%- -. /-+,.(" # =$# /.>=!) 
/!*/-("*!) $%0*! "% /./ >%7*(**+) 9%-, 1-(= ".,$(**+) ,  !7*.*%% /./  !-
,!/81*! "& 7*.0%9+; !'?(/"!, =() ",%"($&*! "%,  ,#7.**+;    8'?(/"!9  % -
"(9!) >%7*(**+; !"*!4(*%). 

�($!,(0( /!(  82( ",! 8 "-!(*! "./%9 !'-.7!9, 0"! !*! -,(" # /! , ( '!-
$(( 1!$*!<(**!98 '+"%3, . :"! 7*.0%", 0"! «!*! -,(" # / "!98, 0"! '!$&4%* "-
,! $3=() *.7+,.(" 1!$!>%"($&*+9% <(**! "#9%, — /  1!/!) ",%3, =!'-!"(, 
!",.5(, 0( "*! "%, $3',%, '( /!-+ "%3 % 1-.,(=*! "%» [2,  . 193]. 

	 ;!=( >%7*% %=(" 1! "!#**.# 1(-(!<(*/. <(**! "(), 0"! #,$#(" # 7./!-
*!9(-*+9 -(78$&"."!9 1(-( "-!)/% !"*!4(*%) 0($!,(/.   9%-!9. �-!<(   
,/$30(*%# , =() ",%(, ./"8.$%7.<%%, ,+/$30(*%# %$% ,!  ".*!,$(*%# -.7$%0-
*+; <(**! "() !'8 $!,$(* *( "!$&/! 9(*#32() #  %"8.<%(), *! % «,! ;!>=(-
*%(9, -.7,%"%(9,  ".*!,$(*%(9 , () $%0*!) >%7*% 0($!,(/.» [3]. 

�.9 '$%7/! !1-(=($(*%( <(**! "(), =.**!( �. �. �8'%*4"()*!9. «�(**! "&, 
— 1% .$ �. �. �8'%*4"()*, — 7*.0%9! "& =$# 0($!,(/. 0(5!-"!» [4,  . 591].  

�(**! "&3 9!>(" ,+ "81."& !'$.=.*%( -.7$%0*+9% $%0*! "*+9% /.0( "-
,.9% (;-.'-! "&3, 08"/! "&3, ,($%/!=84%(9, "(-1(*%(9 % 1-.), 1-%0. "*! "& 
!1-(=($(**+9  !<%.$&*+9 5-811.9 % %* "%"8".9 ( (9&(,  ! $!,%3, /$.*8, 
1.-"%%), 1-%7*.*%( ",!%; /.0( ",  !  "!-!*+ =-85%; $3=() % ". =. �(**! "% 
9!58" ,!7*%/."& ,  .9+; -.7*+;  6(-.; /!998*%/.<%%. 

	 >%7*(=(#"($&*! "% !'2( ",. , (5=. 1-% 8" ",8("  1(/"- "(; %$% %*+; 
<(**! "(), !1-(=($#32%; #  ,!) ",(**+9% =.**!) :1!;(, =.**!98 *.-!=8 
9.  !,+9% 1!"-('*! "#9%, , /!*(0*!9 %"!5( — 68*=.9(*".$&*+9% 1!"-('*!-
 "#9% =.**!5! % "!-%0( /!5! 9!9(*".. 

�($&3 =.**!) -.'!"+ #,$#(" # /!$%0( ",(**+) % /.0( ",(**+) .*.$%7 
>%7*(**+; <(**! "() $%0*! "%.  

                                           
57© �.08-!,. �. �., 2012 
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�  $(=!,.*%( 1-!,!=%$! & , "(0(*%( =( #"% $(". 	 %  $(=!,.*%% 1-%*#$% 
80. "%( 4/!$&*%/%,  "8=(*"+, ,7-! $+(.  

�. *.4 ,75$#= >%7*(**+( 1$.*+, 1(- 1(/"%,+ % 5$8'!/! $%0*! "*+( 1(-
-(>%,.*%#, !"*!4(*%#, %*"(-( +, 1!"-('*! "%, ,+ "81.32%( /./ >%7*(**+( 
<(**! "% $%0*! "%, 9!58" /. ."& # "./%;  6(- >%7*% 0($!,(/. /./: 

1)  6(-+ >%7*(=(#"($&*! "% ($%0*.# >%7*& %  !<%.$&*.# >%7*&, /!"!-.# 
1-(= ".,$(*. , ,%=( <(**! "() -.'!"+, 1-!6(  %% % ". =.); 

2)  6(-+ 9!-.$&*!5! (:"%0( /!5!) % 9."(-%.$&*!5! (,/$30.32%(  !-
!",(" ",(**! :"%0( /%( % 9."(-%.$&*+( <(**! "%); 

3) 9%-!1!*%9.*%# ,*8"-(**(5! 9%-. 0($!,(/. % ,*(4*(5! 9%-., 1-%-!=+ % 
!'2( ",. (<(**! "% ,*8"-(**(5! 9%-. $%0*! "% % !'2(0($!,(0( /%( <(**! "%); 

4)  6(-+ !"*!4(*%) 0($!,(/. (1-!#,$(*%( %*"%9*+; 08, ",   =-87&#9% % 
'$%7/%9% $3=&9%, . "./>( !'2( ",(**!( 1-!#,$(*%( 08, ",,  ,#7.**!(   !'2(-
*%(9);  

5)  6(-+ <($() % =! "%>(*%) (1-%!-%"("+ , $%0*!9 =! "%>(*%% % 1-%-
!-%"("+ , =! "%>(*%%, 7*.0%9+( , !'2( ",(). 

�%7*(**+( <(**! "% =$# -( 1!*=(*"!, #,$#3" # 0(9-"! 5$.,*+9, ,.>*+9, 
7*.0%9+9, 0(9 !*% =!-!>.", $%'! "(9, 0"! *(!';!=%9! %$% 1-%*! %" 1!$&78 %$% 
"(9, 0"! 9!>(" '+"& <($&3 %$% %=(.$!9. �./%9 !'-.7!9, , ( "-% 5-811+ , ! -
*!,*!9 ,/$30.3" ,  ('# !1% .*%( >%7*(**+; <(**! "() , ,%=( "(-9%*.$&*+; 
<(**! "(), . %9(**!, 0"! , *.%'!$&4()  "(1(*% >($."($&*!, :9!<%!*.$&*! 1-%-
,$(/."($&*!,  1! !'*!( !1% ."& %=(.$&*!(  ! "!#*%( '+"%# $3=().  

�-% 1-!%7,!$&*!9 *.7+,.*%%  ,!%; >%7*(**+; <(**! "() % 1+"8(9+9% 
*.7,.*! 7033 1!*#"%#, /!"!-+( '+$% -. 1-(=($(*+ *.9% , =( #"& /$.  !,, /!-
"!-+( 1!$80%$%  $(=832%( *.7,.*%#:  

1) «�%0*.# >%7*&»;  
2) «�.'!".»;  
3) «�."(-%.$&*+( <(**! "%»;  
4) «�"%0( /%( (9!-.$&*+() <(**! "%» (1!*#"%( «:"%0( /%( <(**! "%» '+-

$! ,+'-.*! *.9% ,  %$8 "!5!, 0"! 1-%  !/-.2(*%% «9!-.$&*+(» % «9."(-%.$&-
*+(» %9(3" !=%*./!,83 .''-(,%."8-8);  

5) !'2(0($!,(0( /%( <(**! "% *.7,.*+ «	 (!'2*! "&», "./ /./ %9(3" "8 
>( .''-(,%."8-8 1-%  !/-.2(*%%, 0"! % 5-811. «�'2(*%(»;  

6) «	$. "&»;  
7) «�3'!,&»;  
8) «	*8"-(**%) 9%- 0($!,(/.»;  
9) «�'2(*%(»;  
10) «�! "%>(*%(».  
	 /$.  + <(**! "() ,!4$%  $(=832%( 1!*#"%#: 
1) �%0*.# >%7*& —  (9&#, -!=%"($%, =("%, -!= ",(**%/%, 7*./!9+(, 7=!-!-

,&(, $%0*!(  0. "&( % $%0*+( 8,$(0(*%#, -.7,$(0(*%# % ". 1. 
2) �6(-. "-8=. — -.'!"., $%0*!( =($!, /.-&(-., 1-!6(  %# % ". 1.  
3) �."(-%.$&*+( <(**! "% — =(*&5%,  !' ",(**! "&, 9."(-%.$&*!( '$.5!-

1!$80%(. 
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4) �"%0( /%( (9!-.$&*+() <(**! "% — *-., ",(**! "&, 9!-.$&, =8;!,*+( 
<(**! "%, 589.**! "&, =!'-!".,  1-.,(=$%,! "&, 8,.>(*%(, =!$5, ,7.%9!1!9!2& 
% ". 1. 

5) 	 (!'2*! "& — >%7*&,  "-(9$(*%( / $804(98, '8=82((, /8$&"8-., % /8 -
 ",!, 987+/., -($%5%#, �!5, �!=%*., 1!$!>(*%( ,  "-.*(,  ".'%$&*! "&, 9%-, -(-
.$&*! "&, !'2( ",!, 98=-! "&,  ,!'!=., /! 9! , �(9$#, :/!$!5%#, 1-%-!=. % ". 1.  

6) 	$. "& — 1!$!>(*%( , !'2( ",(, 1-%7*.*%( , !'2( ",(,  "."8 , .,"!-%-
"(", *(7.,% %9! "&,  %$., '!5." ",!, '+"& !=*%9 %7 $%=(-!, % ". 1.  

7) �3'!,&, =-8>'., =-87&# — $3'!,&, ,(-*! "&, =-8>'., ,(-*+( =-87&#, 
1-(=.**! "&,  (-=(0*! "&, ,7.%9!!"*!4(*%#   1-!"%,!1!$!>*+9 1!$!9.  

8) 	*8"-(**%) 9%- 0($!,(/. — $%0*! "&, /.0( ",. ;.-./"(-., =8;!,*! "&, 
=84(,*.# 5.-9!*%#, ,!$#, %*"8%<%#, %*=%,%=8.$&*! "&, =! "!%* ",!, 8,(-(*-
*! "& ,  ('(,  .9!-(.$%7.<%#,  .9!,+-.>(*%(, <($(*.1-.,$(**! "&, %*"($$(/", 
 %$. =8;. % ". 1.  

9) �'2(*%( — !'2(*%(, ,7.%9!!"*!4(*%#   $3=&9%, ,7.%9!1!*%9.*%(, 
/!998*%/.'($&*! "&, !'2%"($&*! "& % ". 1.  

10) �! "%>(*%# — =! "%>(*%#, <($&, 8 1(;, 1-(!=!$(*%( 1-(1#" ",%), 
7*.*%#, !'-.7!,.*%( % ". 1. 

�!$%0( ",! 1!*#"%), % 1!$&7!,.**+; =$# !'!7*.0(*%#  ,!%; >%7*(**+; 
<(**! "() % %; /!$%0( ",! , /.>=!9 /$.  (, 1-(= ".,$(*! , ".'$%<(.  

 
�!$%0( ",! 1!*#"%), % 1!$&7!,.**+; =$# !'!7*.0(*%# <(**! "() 

 

������ 

#�������� 

���	������ ��	�	�-

��� ����	�, 	�����-

�������� �� ������-

���	 �	������� 

#�������� 

���	������  

���#����� 

���	������  

����	�  

��!��!	�  

� �����  
#�������� 

�����  

�������  

������� 

����	 

1. �%0*.# >%7*& 113 18,08 2115 18,72 
2. �.'!". 22 3,52 374 17,00 
3. �."(-%.$&*+( <(**! "% 38 6,08 641 16,87 
4. �"%0( /%( <(**! "% 61 9,76 643 10,54 
5. 	 (!'2*! "&  114 18,24 748 6,56 
6. 	$. "&  28 4,48 114 4,07 
7. �3'!,& 35 5,60 1217 34,77 
8. 	*8"-(**%) 9%- 112 17,92 394 3,52 
9. �'2(*%( 38 6,08 269 7,08 
10. �! "%>(*%#  64 10,24 518 8,09 

�899. <(**! "() 625 100 7033 11,25 

 
	 /.>=!9 /$.  ( '+$! *.7,.*! *(!=%*./!,!( /!$%0( ",! 1!*#"%). �%7-

*(**+( <(**! "% 1! /$.  .9 -. 1-(=($%$% & *(-.,*!9(-*! (0,01 % 7*.0%9!-
 "%). 	 ".'$%<( =.*! 1-!<(*"*!( -. 1-(=($(*%( >%7*(**+; <(**! "() 1! =( #-
"% /$.  .9. �=%*%<() %79(-(*%# *.9% '+$! ,+'-.*! /!$%0( ",! >%7*(**+; 
<(**! "(), 1-%;!=#2%; # *. !=*!5! 0($!,(/.. 

�.%'!$&4(( /!$%0( ",! (=%*%0*+; 1!*#"%) 1-%;!=%" # *. "-% /$.  . 
<(**! "(). 2115 >%7*(**+; <(**! "() %7 /$.  . «�%0*.# >%7*&» !'!7*.0(*+ 
113 1!*#"%#9%, 0"!  ! ".,$#(" 18,08 % !" , (; % 1!$&7!,.**+; *.%9(*!,.*%) 
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<(**! "(). �'2(0($!,(0( /%( <(**! "% («	 (!'2*! "&») %9(3" 114 !'!7*.0(-
*%) (18,24 %), «	*8"-(**%) 9%- 0($!,(/.» — 112 1!*#"%) (17,92 %). �.  9."-
-%,.# 0. "!"8 , "-(0.(9! "% /.>=!5! 1!*#"%#, 9!>*! !"9("%"&, 0"! *. /$.   
<(**! "() «�3'!,&, =-8>'., =-87&#» 1-%;!=#" # *.%'!$(( 0. "! , "-(0.32%(-
 # 1!*#"%# (/.>=!( 1!*#"%( %7 35 , :"!9 /$.  ( <(**! "() *.7+,.$! & ,  -(=-
*(9 35 -.7). �!5." ",! ,*8"-(**(5! 9%-. $%0*! "%, /./ <(**! "& !1% .*! *.%-
'!$(( 9*!5! ,.-%."%,*! (394 <(**! "% %7 :"!5! /$.  . !1% .*+ 112 1!*#"%#9%, 
/.>=!( 1!*#"%( , "-(0.(" # ,  -(=*(9 3,5 -.7.). 

�$# , (; ,+'!-!/ /./ =$# 4/!$&*%/!, %  "8=(*"!,, "./ % =$# ,7-! $+; $3=() 
1(-,!( 7*.0(*%( %9(3" <(**! "% «$%0*!) >%7*%»: -!=%"($%, -!= ",(**%/%, '$%7-
/%(,  (9&#, '-./, =("%, 7=!-!,&(,  0. "&(, $%0*+( 8,$(0(*%#, ;!''% — , (, 0"!  !7-
=.(" $%0*+) /!96!-" % '(7!1. *! "& (1,73 1!*#"%# *. 1 0($!,(/.). �-% /.0( "-
,(**!9 .*.$%7( >%7*(**+; <(**! "() $%0*! "% , =.**!) 5-811( <(**! "() 1(--
,!( 9( "! 7.*%9.(" <(**! "& « (9&#», ,"!-!( — <(**! "& «7=!-!,&(».  

�./%9 !'-.7!9, ! !'(**! "%  82( ",!,.*%# ,*8"-(**(5! <(**! "*!5! 9%-
-. $%0*! "% 9!58" '+"& 1-(= ".,$(*+ /./ %*"(5-.$&*.#  % "(9. , ,%=( 1!$# 
<(**! "(),  !=(->.*%(9 /!"!-!5! #,$#3" # "./%(  6(-+ >%7*% 0($!,(/., /./ 
 6(-+ >%7*(=(#"($&*! "% % !"*!4(*%),  6(-. 9."(-%.$&*!5! % =8;!,*!5!, 
 6(-. 1!*%9.*%#,  6(-. <($() % =! "%>(*%),   *.1-.,$(**! "&3 *. ,*(4*%) % 
,*8"-(**%) 9%-. �(**! "*!( 1!$( $%0*! "% , *.%'!$&4()  "(1(*% 1-(= ".,$(-
*! <(**! "#9% «�%0*!) >%7*%», /!"!-+(=$# , (; ,+'!-!/ %  $(=8(9+; #,$#-
3" # 7*.0%9+9% , 1(-,83 !0(-(=&. 

 
�	��	����
	����	� ��	��� 

1. ��
����, �. �. � %;!$!5%# % 1-!'$(9+ 0($!,(/!7*.*%# [�(/ "] / �. �. 
*.*&(, ; 1!= 
-(=. 
. 
. �!=.$(,.. — �. ; 	!-!*(> : �����, 1996. — 384  . 

2. -
	���, �. �. � %;!$!5%# '+"%# [�(/ "] / 
. �. �. $!8. — �. : �(6$-'8/ ; �%(, : 
	./$(-, 1997. — 304  . 

3. .
������, �. �. �%7*(**+) ,+'!- $%0*! "% [�(/ "] : .,"!-(6. =% . … /.*=. 1 %;!$. 
*.8/ / �. �. �-.,0(*/! / �. �. �-.,0(*/!. — �., 1987. — 19  . 

4. 5����"����, �. �. � *!,+ !'2() 1 %;!$!5%% [�(/ "] / �. �. �8'%*4"()*. — ��'. : 
�%"(- �!9, 1998. — 688  . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 382 
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� 	�
��� 
		�
���
*�	� �	�(�������	��� 
	����+ ��	������� �	��(
 � �	����+� 

��� 	�	�
���*1��, �� )��� � !�����
��� 	�
����� �
 �	��( 	�������	��� ��'
	� ��-

����	� �
������ ��
�������+�.  

 
/. -. +������,  

/.*=%=." 1 %;!$!5%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��	��1���� �������: ���
��4�5 �
 ����3 58 

 

�.79+4$(*%( ! '8=82(9 ,! 9*!5!9 !1-(=($#(" ! *!,*+( 6!-9+ ./"%,*!-
 "%  "8=(*0( /!) 9!$!=(>%, *.1-.,$(**+( *. !'( 1(0(*%(  ,!(5! '8=82(5!, 
=! "%>(*%# >%7*(**!5! 8 1(;. % $%0*! "*!5! -! "..  

�"-(9$(*%( / 8 1(;8 , 1 %;!$!5%0( /!) $%"(-."8-( "-./"8(" # /./ « !-
-(,*!,.*%(    .9%9  !'!) 7. 8 1(;,  "-(9$(*%( / 8$804(*%3 -(78$&"."!, $3-
'!5! =($., 7. /!"!-!( !* '(-(" #. �*. 1-!#,$#(" # , *.1-.,$(**! "% *. =! "%-
>(*%( =.$&*%; <($(), , 1!$80(*%% 8*%/.$&*+;, !-%5%*.$&*+; -(78$&"."!, /./ 
1-!=8/". =(#"($&*! "%, "./ % ,  1! !'.; -(4(*%# 1-!'$(9+» [11]. � "./!( =! -
"%>(*%( 8 1(;. ,!79!>*! $%4& "!5=., /!5=. 1-!#,$#(" # *(!';!=%9.# 5!"!,-
*! "& / -(4%9! "%, / 1-!-+,8, *. "!)0%,! "& % *(8 "-.4%9! "& 1(-(= $%<!9 
"-8=*! "() % 1-(1#" ",%). 

� "!0/% 7-(*%# 1 %;!$!5%%,  "8=(*0( ",! — :"! <(*"-.$&*+) 1(-%!=  ".-
*!,$(*%# ;.-./"(-., %*"($$(/". $%0*! "%, %*"(* %,*!) % ./"%,*!)  !<%.$%7.-
<%%, , 1-!<(  ( /!"!-!) 8 9!$!=+; $3=() 6!-9%-8(" # !1+" 1!*%9.*%#  ,!%; 
,!79!>*! "() %  1! !'*! "(), *(!';!=%9+; =$# =! "%>(*%# >%7*(**+; <($() 
[10]. �"! ,.>*!( *!,!!'-.7!,.*%( 5!,!-%" !' ! !7*.**!9 !"*!4(*%%  "8=(*"!, 
/ =() ",%"($&*! "%, /  .9!98  ('( % / "!) =(#"($&*! "%, /!"!-!) !*% ;!"#" 7.-
*%9."& # [8].  

	.>*+9 =$#  "8=(*0( /!5! ,!7-. ". #,$#(" # ! !7*.*%( % 1-%*#"%( !'#-
7.**! "() 1(-(=  .9%9  !'!), 1-%*#"%( !",(" ",(**! "% 7.  !' ",(**83 >%7*& 
[7]. �. �. �.(,.#  0%".(", 0"! =.**!( /.0( ",! %5-.(" ,.>*83 -!$& , -(.$%7.<%% 
*-., ",(**!5! 1!,(=(*%#, "./ /./ !*! 1!7,!$#(" 0($!,(/8 !-%(*"%-!,."& # , 
*(!=*!7*.0*+; :"%0( /%;  %"8.<%#;,  "-!%"& !1"%9.$&*+(  "-."(5%% 1!,(=(-
*%#, =.,.# 9!-.$&*83 !<(*/8  ,!%9 1! "81/.9 [3]. � , (-"./% ,.>*!) ! !'(*-
*! "&3  "8=(*0( /!5! ,!7-. ". #,$#(" # *.-. ".32((  "-(9$(*%( 9!$!=(>% 
1!'(>=."&, '+"& 8 1(4*+9, . :"! 7*.0%" «",!-%"&,  !7=.,."&, 81-.,$#"&, 7.*%-
9."& #, %  $(=!,."&,  !,(-4(* ",!,."& # % 1-(8 1(,."&». �!$!=+( $3=%  "-(-
9#" # 7.#,%"& !  ('(, 1-!#,%"&  ('#, ,/$30%"& # , *!,+( =$# *%; !"*!4(*%# 
[6]. �+"& 8 1(4*+9 — :"! 7*.0%" 89("&  .9!8",(-=%"& #. �!"%,+  .9!8",(--
>=(*%# , 3*!4( /!9 ,!7-. "( 1-!#,$#3" # ,  "-(9$(*%% ,$%#"& *. =-85%; $3-
=(), /!*"-!$%-!,."& %; 1!,(=(*%(, '+"& .,"!-%"("*+9, 89("& 8'(>=."&. �"! 
,.>*!( 1-%!'-("(*%(  "8=(*0( ",., "./ /./ 1-% =! "%>(*%% 1-!6(  %!*.$&*!) 
<($% *8>*! '8=(" 89("& :66(/"%,*! 81-.,$#"& *( "!$&/!  !'!), *! % =-85%9% 
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$3=&9% [9]. �./.# 1!7%<%# *.'$3=.(" # 8 "(;  "8=(*"!,, /!"!-+( 5$.,*+9 !'-
-.7!9, 1!$!>%"($&*! !"*! #" # /  ('( % ,(-#" ,  .9%;  ('#. 
 :"! 7*.0%", 0"! 
1!7%"%,*!( !"*!4(*%( /  ('(, 1!7,!$%" , '8=82(9 ,+ "-!%"& !"*!4(*%# %   
!/-8>.32%9%   1!7%<%% =!,(-%#, $3',% % 8,.>(*%#.  

�=*./!, /./ 8/.7+,.(" �. 	. �.9(7!, 1-% *(5."%,*!9 !"*!4(*%% /  ('(, 
9!$!=+( $3=% 1-!#,$#3" %*6.*"%$&*83 1!7%<%3, !*%  0%".3": 18 "& =-85%( 
$3=%, !'2( ",! 7.'!"%" # ! *%;, . =$# *%; 5$.,*!( .=.1"%-!,."& # /  !<%.$&-
*!98 !/-8>(*%3. 
  $(=!,."($&*!, %  .9!8",(->=(*%( '8=(" 1-!#,$#"& #   1!-
7%<%%  %$+, ,  "-(9$(*%% =!/.7."& % "%*8, '+"& 1!'(=%"($(9 ,  1!-( % =.>( 
*.,#7."& =-85%9  ,!( 9*(*%( %$% -(4(*%( 1-!'$(9+. �./.# 1!7%<%# 1-%,!=%" 
*( /  !"-8=*%0( ",8, . / ,-.>=('*! "% %  !1(-*%0( ",8  -(=% 9!$!=(>%. �!-
"-('*! "& , =! "%>(*%#;  "%98$%-8(" 1!% / 0($!,(/!9 "./%;  %"8.<%), , /!-
"!-+; !* 9!5 '+ % 1+"."& 8=!,$(",!-(*%( !" =! "%>(*%# 8 1(;. [4].  

�'-."*!)  "!-!*!) 1!"-('*! "% =! "%>(*%# 8 1(;. #,$#(" # 1!"-('*! "& 
, %7'(5.*%% *(8=.0%. �"8=(*"+   #-/! ,+-.>(**+9  "-(9$(*%(9 %7'(5.*%# *(-
8=.0%, /./ 1-.,%$!, !'*.-8>%,.3" *%7/83 1!"-('*! "& , 8$804(*%% =! "%5*8-
"+; -(78$&"."!,, 1-(=1!0%".3"  ".*=.-"*+(  1! !'+ -(4(*%#, '!#" # ",!-0(-
 ",.. 	 -.'!"( �. 	. �8#*!,!) # *! 1!/.7.*!, 0"! ! *!,*!) 1-%0%*!) 6!-9%-!-
,.*%# *(:66(/"%,*!) 9!"%,.<%!**!)  "-."(5%% 1!,(=(*%#  "8=(*"!,  ".*!-
,%" # !-%(*".<%# "!$&/! *. ,*(4*%(, !'?(/"%,*+( /-%"(-%% 8 1(;.: %9%=>, 
9."(-%.$&*!( 1!$!>(*%(, /.-&(-., !=!'-(*%( ,+4( "!#2%; $%< % 1-. �9(**! 
1(-(= ,*(4*%9% /-%"(-%#9% 8 1(;. *.%'!$(( ,(-!#"*! ,!7*%/*!,(*%( « "-.;. 
1-!,.$.», *( =! "%>(*%# 1! ".,$(**+; <($(), .,  $(=!,."($&*!, % -.7,%"%( 
 "-."(5%% %7'(5.*%# [1]. 

�"./, =$#  "8=(*"!,   1-(!'$.=.32%9 9!"%,!9 %7'(5.*%# *(8=.0% ;.-./-
"(-*. '!$&4.# "-(,!>*! "&, *(/!* "-8/"%,*!( !"*!4(*%( / 80('(, 0.2( 1-!#,-
$#(" # 7.2%"*.# 8 ".*!,/. !"*! %"($&*! 80('*!) =(#"($&*! "%. �./ !"9(0.(" 
�. 
. �.1!*!,., "./%(  "8=(*"+ 80." #, /./ 1-.,%$!, *( =$# "!5!, 0"!'+ 1!$8-
0%"& 8=!,$(",!-(*%( !" 7*.*%), . =$# "!5!, 0"!'+ %7'.,%"& # !" *(1-%#"*! "(), 
 ,#7.**+; %9(**!   *(8 1(;!9 [5].  

�!,!-# ! 1(- 1(/"%,( '8=82(5!, 9!>*! ,+=($%"&  "-(9$(*%( 9!$!=(>% / 
8 1(;8 % !=*!,-(9(**!   :"%9, '!#7*& *(8=.0%. �"! 1!7,!$#(" 5!,!-%"& ! "!9, 
0"!   !=*!)  "!-!*+,  "8=(*0( /.# 9!$!=(>& *.0%*.(" ,(-%"& ,  ,!%  %$+ % 
8'(>=."& # , "!9, 0"!  1! !'*. =! "%0& 1! ".,$(**+; <($(), 1-% :"!9, 5$.,-
*+9% /.0( ",.9% "./%; 8 "-(9$(**+;  "8=(*"!,  ".*!,#" #  9($! "&, !",.5., 
 ,!'!=.,  1!*".**! "&, 1-!*%<."($&*! "&, %*"(5-.<%#,  .9!1-%*#"%(. 
   =-8-
5!)  "!-!*+, *.'$3=.(" # !" 8" ",%( !-%(*".<%% , >%7*%, 9(".*%( %7  "!-!*+ 
,  "!-!*8. �./.#  !<%.$&*.# 1.  %,*! "&  !7=.(" 8 $!,%# =$# 1-!-. ".*%# '(7-
-.7$%0%#, %*(-"*! "% /./ /  ('(, "./ % / !/-8>.32%9. �-!#,$#(" # *(-(4%-
"($&*! "&, *(8,(-(**! "&, *( 1! !'*! "& 1-%*#"& !",(" ",(**! "& 7.  ,!3 
>%7*& *.  ('# [2]. �./!)  "-.; % *(1!*%9.*%(  ('# 1-(,-.2.(" 0($!,(/. , 7.,%-
 %9!( % 1.  %,*!(  82( ",!, *( 1! !'*!( /  .9! "!#"($&*! "% % ",!-0( ",8, 
0"!, #,$#(" # 5$.,*+9 1-(1#" ",%(9 =$# -! ".. 
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0. -. (��>��, 
1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

	���������� ���� ��1��, �9�	� � 	������� 
�
� 	����8����� ��1���3 ��
���� 59 

 

	 *. "!#2(( ,-(9# !'2.#  %"8.<%# ,  "-.*( 8 858'$#(" -. 1.=  (9&%. �!-
,-(9(**!( -!  %) /!( !'2( ",! !0(*& *( ".'%$&*!(, , *(9 9.$! "-.=%<%), 8 "!-
(,. �-./ *( #,$#(" # "(1(-& *(1-($!>*!) *!-9!), "(-#(" # % 1!*#"%( ! "!9, 0"! 
1!-*. "!#2(98 7*.0%9! , 0($!,(0( /%; !"*!4(*%#;. �-!'$(9. =(5-.=.<%%  (-
9()*+; <(**! "()  (5!=*# =$# �!  %% /./ *%/!5=. ./"8.$&*., % !*. 9!>(" 1-%-
*( "% -.7-84(*%# 5!-.7=! '!$&4(5! 9. 4".'., 0(9 *.9 /.>(" #. �!:"!98 "-8=-
*! 1(-(!<(*%"& -!$& 1-.7=*%/., /!"!-+)  $8>%$ '+ 8/-(1$(*%3 %* "%"8".  (-
9&%,  (9()*+; "-.=%<%), !'?(=%*(*%3  ".-4(5! % 9$.=4(5! 1!/!$(*%). �=(# 
"./!5! 1-.7=*%/. ,!7*%/$. *( /!$&/! $(" *.7.= 8 >%"($() 5!-!=. �8-!9. (	$.-
=%9%- /!) !'$. "%), 5=( 1!/!#" # 9!2%  ,#"+;  81-85!, �("-. % �(,-!*%%, 1!-
/-!,%"($() ;-% "%.* /!5! '-./.. �(-,+9% 1-(=$!>%$% !'?#,%"& :"!" =(*& !'-
2(-!  %) /%9 1-.7=*%/!9 , 2002 5.  "8=(*"+ �8-!9 /!5! 6%$%.$. 	$.=%9%--
 /!5! 8*%,(- %"(".. �!7=*(( / %=(( 1!=/$30%$% & 1-(= ".,%"($% �!  %) /!) 
1-.,! $.,*!) <(-/,%. �( 9!"-# *. "!, 0"! :"! =(*& 1.9#"% 1-.,! $.,*+;  ,#"+;, 
(5! !;!"*! 1-%*#$% /./ $3=% *(-($%5%!7*+(, "./ % 1-(= ".,%"($% =-85%; "-.=%-
<%!**+; -($%5%) �!  %%, 1! /!$&/8 , >%7*%  ,#"+;  81-85!, ,!1$!2.3" # 0(--
"+, /!"!-+( "-.=%<%!**+( -($%5%% �!  %% , (5=.  ,#7+,.$%   %=(.$!9  81-8-
>( ",., . %9(**!: '$.5!0( "%(, ,7.%9*.# $3'!,& % ,(-*! "&,  !,(-4(*%( =($ 9%-
$! (-=%# % 1!1(0(*%( ! -.7$%0*+; *8>=.;  ,!%;  !5-.>=.*.  

26 9.-". 2008 5. 1! %*%<%."%,( =(18"."!, �! 8=.- ",(**!) �89+, , �!,(-
"( �(=(-.<%% *. 7. (=.*%% �!9%"(". �� 1!  !<%.$&*!) 1!$%"%/( '+$. (=%*!-
5$. *! !=!'-(*. %*%<%."%,. 80-(=%"& *!,+) 5! 8=.- ",(**+) 1-.7=*%/ — 
	 (-!  %) /%) =(*&  (9&%, $3',% % ,(-*! "% % !"9(0."& (5! 8 %3$#, /!5=. 1-.-
,! $.,*.# <(-/!,& , 1!9%*.("  ,#"+; '$.5!,(-*+; �("-. % �(,-!*%3. �./!) 
,+'!-, -.789((" #, *(  $80.(*: ,(=& :"8  (9()*83 1.-8 1-.,! $.,*+( ;-% "%.-
*( 1!0%".3" 7. 1!/-!,%"($()  (9&% % '-./.. � "!-%# %; $3',% !1% .*. , =-(,-
*(-8  /!) «�!,( "% ! �("-( % �(,-!*%% �8-!9 /%;» — :"! % "!-%# ,(-*! "%, 
1-(=.**! "% % *. "!#2() $3',%,  1! !'*!) *. >(-",8 -.=% $3'%9!5! 0($!,(/. 
[1].  

�!5$. *! �%"%3  ,#"+;, '$.5!,(-*+) /*#7& �("- '+$ ,"!-+9  +*!9 98-
-!9 /!5! /*#7# �-%# 	$.=%9%-!,%0.. �* ,7!4($ *. 98-!9 /%) 1-( "!$ , 
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1203 5. �. *( /!$&/! $(" =! /*#>(*%# �("- 7.'!$($ 1-!/.7!), !" /!"!-!) *%/"! 
*( 9!5 (5! %7$(0%"&. 	!  *( /*#73 '+$! !"/-+"!, 0"! (5! 9!>(" % <($%"& �(,-
-!*%#, =!0& 10($!,!=., /-( "&#*/. =(-(,*% �. /!,!) , �#7.* /!) 7(9$(. �(,-
-!*%# '+$. /-. %,., '$.5!0( "%,. % =!'-., / "!98 >( !*. '+$. 98=-!) =(,84-
/!), 7*.$.  ,!) ",. "-., % 89($. $(0%"& *(=85%. �*#7& 1!$3'%$ �(,-!*%3 7. (( 
'$.5!0( "%(, 98=-! "& % =!'-!"8 % =.$ !'(" >(*%"& # *. *() 1! $( % <($(*%#. 
�(,84/. % <($%$. /*#7#, !=*./! !* *(  =(->.$  ,!(5!  $!,.. �!$(7*& ,!7!'*!-
,%$. &, �(,-!*%# ,*!,& ,+$(0%$. /*#7# % !* >(*%$ # *. *(). �!  1( %,+( '!#-
-( % %; >(*+ *( >($.$% 1!=0%*#"& # /*#5%*(-1-! "!$3=%*/(. �*% 1-(=$!>%$% 
() 8=.$%"& # %7 �8-!9., . �("-, ,(-*+)  81-8>( /!98 =!$58, 1! $(=!,.$ 7. 
*(). 	!" "!$&/! 1! $( "!5! /./ 1!==.**+( %75*.$%  ,!%; 7./!**+; 1-.,%"($(), 
*. /*#>( ",! 1! +1.$% & '(=+. �!#-( !=89.$% & % 81-! %$% /*#7#   /*#5%*() 
,(-*8"& #. �81-85% >%$% =!$5! % 0( "*! 1-.,%$%, 7.'!"# & ! 1!==.**+;, . 1!= 
/!*(< >%7*% 1-%*#$% 1! "-%5 , -.7*+; 9!*. "+-#;   %9(*.9% �.,%= % �,6-!-
 %*%# % 9!$%$% �!5., 0"!'+ %9 89(-("& , !=%* =(*&. �!;!-!*%"&  ('# 7.,(2.$% 
,9( "(. �*%  /!*0.$% & /.>=+) ,  ,!() /($&( , 1228 5. !=%* =(*& % 0. . �3=% 
 !0$% *(0( "%,+9 ;!-!*%"& ,9( "( 9!*.;!, % *.-84%$% ,!$3 8 !14%;: %; "(-
$. '+$% 1!$!>(*+ , -.7*+; !'%"($#;. �=*./! 8>( *.  $(=832%) =(*& !*% !/.-
7.$% & ,9( "(. �,.>=+ %; "($. -.7*! %$% 1! -.7*+9 ;-.9.9, *! =,.>=+ !*% 
08=( *+9 !'-.7!9 !/.7+,.$% & -#=!9. �./ % 1!;!-!*%$%  ,#"+;  81-85!, ,9(-
 "( , 5!-!=( �8-!9( !/!$!  !'!-*!) <(-/,% �!>=( ",. �-( ,#"!) �!5!-!=%<+ 
[1]. 

�-%9(-*! 0(-(7 300 $(" 1! $( /!*0%*+ �("- % �(,-!*%# '+$% 1-%0% $(-
*+ �8  /!) 1-.,! $.,*!) <(-/!,&3 / $%/8  ,#"+;. � "!) 1!-+ 1-.,! $.,*+) 
9%- 8 %3$# 0( ",8("  (9()*+; 1!/-!,%"($(). �! "-.=%<%%, =! -(,!$3<%% , 
:"!" =(*& '+$! 1-%*#"! 1! (2."& ;-.9+, 5=( 9!$!=+( $3=% ,  ,!%; 9!$%",.; 
1-! %$% ! $3',%, . $3=% 1! ".-4( — !  (9()*!9  !5$. %%. 	 :"!" =(*&  !,(--
4.$% & 1!9!$,/%, . 8>( 1! $( !/!*0.*%# �("-!,. 1! ". 1.-+ ,(*0.$% & , 
<(-/,% [2].  

	 *. "!#2(( ,-(9# <(*"-!9 "!->( ", #,$#(" # 5!-!= �8-!9, 5=( >%$% % 
1-.,%$%  ,#"+(  81-85%. �=( & 9!>*! #,*! !28"%"&  ,#7& ,-(9(* % 1-!08, "-
,!,."& "8 /8$&"8-8, /!"!-.# ,7-. "%$. *.4% ,($%/%(  (9()*+( "-.=%<%%. 

�-!4(=4%) 1-.7=*%/ '+$ ! !'(**! "!->( ",(**+9, 1! /!$&/8 , 5$.,*+) 
=(*& "!->( ", �8-!9 1! ("%$ �."-%.-; �! /!, /%) % 	 (# �8 % �%-%$$. 
	 98-!9 /!) �,#"!-�-!%</!) >(* /!) !'%"($%, 5=( 1!/!#" # 9!2%  ,#"+; 
�("-. % �(,-!*%%, �,#"()4%) !" $8>%$ �%"8-5%3. �. 1-.7=*( ",! 1-%'+$! 
=! 70 "+ #0 5! "() % 1.$!9*%/!,. �!  $!>%,4() # 7=( & "-.=%<%% 8 %3$# =8-
;!,(* ",! ,!7*( $! ! !'+( 9!$%",+ '$.5!,(-*+9 /*#7&#9 %  81-85.9 7. , (; 
"(;, /"! (2( *( !'-($  ,!(  (9()*!(  0. "&(. �! (2( *./.*8*( >($.32%( 1-%-
$!>%"& # / -./(  ,#"+; �("-. % �(,-!*%% % 1!1-! %"& 8 *%; $3',% % '$.5!1!-
$80%# ,  (9&( ,+ ".%,.$% 1! 6—7 0. !, , !0(-(=%. �%/"! *(  !9*(,.(" #: "8" 
1-!% ;!=#" 08=( .   "(9%, /"!  "-(9%" #  !7=."&  (9&3… 	 9!*. "+-( %7=.*. 
/*%5. «�=(.$ ,(-*! "% % $3',%. �,#"+( �("- % �(,-!*%#» [3]. 	 *(( ,!4$% 
1% &9. % 7.1% /%, '(-(>*!  !'-.**+( 9!*.;%*#9% �,#"!-�-!%</!5! 9!*. "+-
-#, ! "!9, /./ 1! 9!$%",.9  ,#"+; -.7-(4.$% &  (9()*+( *(8-#=%<+, !=%*!/%( 
% !"0.#,4%( # *(!>%=.**! =$#  ('#  .9%; , "-(0.$% &  !  ,!() 1.-!), '(7=("-
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*+( ,  /!-!9 ,-(9(*%  ".*!,%$% &  0. "$%,+9% -!=%"($#9%. 	1-!0(9, , /.>-
=!)  (9&(  ,!% 1-!'$(9+: '!$(7*%, 1&#* ",!, *.-/!9.*%#… �. 9.$! $% %;… 

	 :"% =*% , 98-!9 /!9 7.5 ( '-./! !0(".*%# 1-!;!=#" ! !'(**! "!->( "-
,(**!. �. 8 %3$# 7.1% +,.3" # 7. 1!$"!-. 5!=.. �( 9!"-# *. "!, 0"! =(*& 1.-
9#"% �("-. % �(,-!*%%  ".$  (9()*+9 1-.7=*%/!9, ,(*0.*%( 8 %3$# *(  !-
,(-4.(" #. �". =.". 1-%;!=%" # *. �("-!, 1! ". �."! *. �8 % %3*& % %3$&  0%-
".$% & ,-(9(*(9 1!9!$,!/. �*.0%", 9!$!=+9 9!>*! 1!9!$,%"& # %$% -. 1%-
 ."& #, . 1! 7.,(-4(*%% 1! ". — 1!,(*0."& #. �./>( , :"!" =(*& 1-!,!=#" # 
0( ",!,.*%#  81-8>( /%; 1.-, 1-.7=*832%; 7!$!"+( % '-%$$%.*"!,+(  ,.=&-
'+, . ,! 9*!5%; 7.5 .; 1-!;!=%" "!->( ",(**.# -(5% "-.<%# *!,!-!>=(**+; — 
«%9#*.-(0(*%(». �. 1-.7=*%/ 1-%5$.4.3" 9*!5!=("*+(  (9&% %  (9&% %7 -.7-
$%0*+;  !<%.$&*+;  $!(, % -.7$%0*!5! ,(-!% 1!,(=.*%#. �./%(  (9&% 6!-9%-
-83" '$.5!1-%#"*83  -(=8 =$# -.7,%"%# $%0*! "*+; ;.-./"(-% "%/ =("(), 
!'( 1(0%,.3" 1-((9 ",(**! "& /8$&"8-*!-% "!-%0( /%; "-.=%<%). �0(,%=*!, 
0"! 1!#,$(*%( 1-.7=*%/.  (9&%, $3',% % ,(-*! "% #,$#(" # ,!7-!>=(*%(9 7.-
'+"!) "-.=%<%% *.4(5! *.-!=.. 

� *!,!5!  (9()*!5! 1-.7=*%/. ( "& 9(=.$&, /!"!-83 ,-80.3" 8 %3$#. �*. 
,-80.(" #  81-8>( /%9 1.-.9, 0()  (9()*+)  ".>  ! ".,$#(" *( 9(*(( 0(",(-"% 
,(/., .  (9&# %7,( "*. /-(1/%9%  (9()*+9% 8 "!#9%. �(,%7 1-.7=*%/.:  (9&# — 
(=%* ",! 1!9+ $!, % =($. � "& 8 1-.7=*%/. %  ,!)  %9,!$ — -!9.4/.. �5! 
1-(=$!>%$. -8/!,!=%"($& !-5/!9%"(". 1-.7=*!,.*%# �,("$.*. �(=,(=(,.. �,!( 
1-(=$!>(*%( !*. !'?# *%$. "(9, 0"! -!9.4/8 9!>*! *.)"% , /.>=!9 85!$/( 
�!  %%, =$# 9*!5%; :"!" <,("!/ -!=*!). �-!9( "!5!, %3$& —  (7!* -!9.4(/. 

�(*&  (9&%, $3',% % ,(-*! "% — :"! 1-.7=*%/, *.1-.,$(**+) , '8=82((, 
". (. , 7*.0%"($&*!) 9(-( !'-.2(**+) / 9!$!=+9 $3=#9, /!"!-+( 1!/. (2( *( 
, "81%$% , '-./. 
 /!98 /./ *( 9!$!=+9  (5!=*# *(!';!=%9! , 1(-,83 !0(-(=& 
! !7*."& <(**! "%  (9&% % *. "!#2() $3',%.  

�($& =.**!5! %  $(=!,.*%# — !1-(=($%"&  "(1(*& %*6!-9%-!,.**! "% 
9!$!=(>% ! 1-.7=*%/(  (9&%, $3',% % ,(-*! "% % ,+#,%"& !"*!4(*%( 9!$!=(-
>% / =.**!98 1-.7=*%/8.  

�$# :"!5! '+$. -.7-.'!".*. .*/("., , !1-! ( 1-%*#$% 80. "%(  "8=(*"+ 
=,8; 5-811 1(-,!5! /8- . =*(,*!5! !"=($(*%# ���, !'2(( /!$%0( ",! 65 0($!-
,(/, /!"!-+9 '+$% 1-(=$!>(*+ ,!1-! +,  ,#7.**+(   % "!-%() (5! 1!#,$(*%# % 
1-.7=*!,.*%#. �.%'!$(( %*"(-( *+( ,!1-! + !"9(0(*+ , =.**!9 .*.$%7(. 

�./, *. ,!1-!  ! "!9, 1!0(98 :"!" 1-.7=*%/ !"9(0.(" # 8 %3$# % /./!) 5!-
-!= #,$#(" # <(*"-!9 1-.7=*!,.*%#, 55 %  "8=(*"!, !",("%$% 1-.,%$&*!. �/!-
$! 60 % 7*.3", 0"! -!9.4/. #,$#(" #  %9,!$!9 1-.7=*%/.. �./ ,%=*! %7 -(-
78$&"."!, !1-! . $%4& *(9*!5%9 '!$(( 1!$!,%*+  "8=(*"!, %9(3" =! "!,(--
*83 %*6!-9.<%3 ! 1-.7=*%/(. �  !>.$(*%3,  !,-(9(**+) 0($!,(/ ,+*8>=(* 
>%"& , .5-(  %,*!) %*6!-9.<%!**!)  -(=(, 6!-9%-8(9!) 9.  !,!) /8$&"8-!), 
7.0. "83 *. .>=.32() *( $804%( !'-.7<+ 1!,(=(*%# % !"*!4(*%# / $3=#9. 
�!:"!98 "./ ,.>*! =!*( "% !'-.7  ,#"+; '$.5!,(-*+; �("-. % �(,-!*%% /./ 
 %9,!$  81-8>( /!) $3',%, ,(-*! "% % '$.5!-!= ",. =!  (-=(< =("(), 1!=-! "-
/!,, 9!$!=(>% % 4%-!/%;  $!(, *. ($(*%#. 

�$(=832%( ,!1-! + '+$% 7.=.*+ =$# ,+#,$(*%# !"*!4(*%# 9!$!=(>% / 
"./!)  (9()*!) "-.=%<%%, /./ 1!#,$(*%( =*#  (9&%. �. ,!1-!  !' !"*!4(*%% 
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 "8=(*"!, / 1!#,$(*%3 "./!5! 1-.7=*%/. 70 % !",("%$% 1!$!>%"($&*!. � "(9, 
0"! ,!7-!>=(*%( "-.=%<%% 1-.7=*!,.*%# �*#  (9&%, $3',% % ,(-*! "%  1! !'-
 ",8(" 8/-(1$(*%3  (9()*+; !"*!4(*%), . 1!#,$(*%( "./!5! 1-.7=*%/. 5!,!-
-%" ! "!9, 0"!  !  "!-!*+ 5! 8=.- ",. % !'2( ",. , <($!9 9(*#(" # !"*!4(*%( 
/  (9&(, (( -!$&  ".*!,%" # '!$(( 7*.0%9!),  !5$. %$% & 80 % !1-!4(**+;. 
�./ ,%=*! %7 -(78$&"."!, !1-! . , <($!9 !"*!4(*%( / 1-.7=*%/8 1!$!>%"($&-
*!(. �!$&4%* ",!  "8=(*"!,  0%".3", 0"! 1-.7=*!,.*%( �*#  (9&%, $3',% % 
,(-*! "%  $8>%" 8/-(1$(*%3  (9()*+; "-.=%<%).  

� *!,*!) <($&3 1-!,(=(*%# 1-.7=*%/. #,$#(" # ,!7-!>=(*%( .,"!-%"(". 
 (9&% , -!  %) /!9 !'2( ",(. 	  (9&(  !;-.*#3" # % 1-(89*!>.3" # "-.=%-
<%%: $3'!,& % 8,.>(*%( /  ".-4%9, ,*%9.*%( % 7.'!". / 1!=-. ".32(98 1!/!-
$(*%3. �(*&  81-8>( /!) $3',% %  (9()*!5!  0. "&# 1-%7,.* 1-%,$(0& ,*%9.-
*%( !'2( ",(**! "% / ,!1-! .9  (9&% % '-./.. 	 *.4( *(1-! "!( ,-(9# "./ *(-
!';!=%9! =."& 9!$!=(>% 1-%9(- *-., ",(**! "%, 9!-.$%, 0% "!"+ % =84(,*!-
5! "(1$. ,  (9&(.  

 
�	��	����
	����	� ��	��� 

1. �������
, 5. $. �!,( "& ! �("-( % �(,-!*%% [�(/ "] / �. �9%"-%(,.. — �. : ['. %.], 
1979. — 224  .  

2. �
�����
, #.  . �("- % �(,-!*%#. �.4. 5$.,*.# % "!-%# $3',% [�(/ "] / �. �. �.-
*%$!,. — �. : 	(0(, 2010. — 320  . 

3. �=(.$  (9&% % ,(-*! "%. �,#"+( �("- % �(,-!*%# [�(/ "]. — �8-!9 : �,#"!-
�-!%</%) >(* /%) 9!*. "+-&, 2008 . — 210  .  
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���#	 «'������� 	 ��������	�� ����	�	  

������� 	 ���������!������� ����������» 

 
= � 630.64:330.322 (470.13) 

 
$������
 �,���
 	�	������ ��	����+"������� �������	
 5�	������� .���. $��-

	�
����
 	�����
 ����	��,�� � �	������ �
���
� �� ���
� )��������	��� ���������	�� 

� !
�����	�� ���	����
�"�( ,��
( � � ��,���
( � �����. 

 
&. .. ���!�����, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��������
 ��	������ 	 �������1�6�����1 

��1������ ���������� ��1� 60 
 
�( !1-!9+4$(**+) /!91$(/  �( 18'$%/% �!9% 1! 8=($&*!98 ,( 8 ,+-

18 /.(9!) 1-!=8/<%%, *.$!5!,+; 1! "81$(*%), ! *!,*+; 6!*=!,, ,.$3"*!) 
,+-80/% % 0% $(**! "% -.'!0%; 9( " 7.*%9.(" ,"!-!(, 1! $( =!'+,.32%; 
1-!%7,!= ",, 9( "! , 1-!9+4$(**!9 1-!%7,!= ",( -(5%!*.. �( 18'$%/. -. 1!-
$.5.(" $804%9 1! /!$%0( ",8 % /.0( ",8 $( ! (0*+9 6!*=!9 , (,-!1() /!) 
0. "% �!  %%. �. *(( 1-%;!=%" # !/!$! "-("% !'2(5! 7.1. . =-(,( %*+ �(,(-!-
�.1.=*!5! 6(=(-.$&*!5! !/-85.. �'2%) 7.1.  =-(,( %*+ *. 1 #*,.-# 2010 5.  !-
 ".,%$ 3,1 9$-= 93. �(5%!* !"*! %" # / 0% $8 *(9*!5%; $( *+; -.)!*!,, , 
 "-8/"8-( /!"!-+; 1-(!'$.=.3" <(**()4%( "(9*!;,!)*+( ($!,+( $( .. �( -
18'$%/. �!9% , 2010 5. 7.*%9.$.  82( ",(**83 =!$3 , !'?(9.; -!  %) /!5! 
1-!%7,!= ",. 6.*(-+ (11 %), '89.5% (16 %), /.-"!*. % =-(,( *! "-8>(0*+; 
1$%" (1! 6 %). 	 #*,.-(-.,58 "( 2011 5. *.'$3=.$ # -! " 1-!%7,!= ",. 1!  -.,-
*(*%3   .*.$!5%0*+9 1(-%!=!9 2010 5. , <($$3$!7*!-'89.>*!9 1-!%7,!= ",( 
(*. 5,7 %) % , !'-.'!"/( =-(,( %*+ % 1-!%7,!= ",( %7=($%) %7 =(-(,. (*. 
0,1 %). 	9( "(   "(9 7. :"!" 1(-%!= *. 7,3 %  *%7%$% & !'?(9+ 1-!%7,!= ",. *. 
$( !7.5!"!,/.;. 	 "(/82(9 5!=8 , -( 18'$%/( *. =!/-%7% *+) 8-!,(*& ,+4$! 
1-!%7,!= ",! 6.*(-+ % /.-"!*.,  ".'%$&*! -. "(" 1-!%7,!= ",! '89.5%. 

�!  -.,*(*%3   #*,.-(9-.,58 "!9 2010 5. 8,($%0%$! & 1-!%7,!= ",! 6.*(-
-+ (*. 14 %), =-(,( *! "-8>(0*+; 1$%" (*. 9 %), <($$3$!7+ (*. 23 %), '89.5% 
(*. 3 %) % /.-"!*. (*. 19 %). 

�.'!"8 $( !1-!9+4$(**!5! /!91$(/ .  =(->%,.(" /-%"%0( /.#  %"8.<%#, 
 $!>%,4.# #   1(-(,!7/.9% $( *+; 5-87!, >($(7*!=!-!>*+9 "-.* 1!-"!9. �. 
1-(=1-%#"%#;  /!1%$! & '!$&4!( /!$%0( ",! *(!"5-8>(**!) 1-!=8/<%%. �."!-
,.-%,.3" #  /$.=+ 5!"!,!) 1-!=8/<%%, 1-%! ".*.,$%,.(" # (( 1-!%7,!= ",!, 
*( ,+1!$*#3" # =!5!,!-+ % /!*"-./"+, , "!9 0% $( :/ 1!-"*+(. �-!%7,!= ",! 
=-(,( %*+ *(!'-.'!".**!) , #*,.-(-.,58 "( 2011 5.  !/-."%$! & 1!  -.,*(*%3 
   !!",(" ",832%9 1(-%!=!9 1-!4$!5! 5!=. *. 7 %, 1%$!9."(-%.$!, — *. 
15 %, =-(,( *!,!$!/*% "+; 1$%" — *. 31 %. �(7!-5.*%7.<%# 1(-(,!7!/ $( *+; 
5-87!, 1-%,($. / 1!"(-( /.0( ",. /-85$!5! $( . %  +-+; 1%$!9."(-%.$!, [1]. 

                                           
60© �!/4.-!,. �. �., 2012 
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�$. "(- $( !1-!9+4$(**!5! /!91$(/ . , (5=. '+$ !1!-!) :/!*!9%/% 
-( 18'$%/%. �=*./! ,$%#*%( 9%-!,!5! 6%*.* !,!5! /-%7% .  (-&(7*!  !/-."%-
$! %*,( "%<%!**+( *.9(-(*%#: %7 =( #"% *.%'!$(( /-81*+; 1-!(/"!, $( !1-!-
9+4$(**!5! /!91$(/ . 1-!(/"!, -(.$%7!,.*+ "!$&/! =,.. 

	+ !/83 !<(*/8 �-.,%"($& ",. �!  %% 1!$80%$. -(.$%7.<%# %*,( "%<%-
!**!5! 1-!(/". 1! 9!=(-*%7.<%% <($$3$!7*!-'89.>*!5! 1-!%7,!= ",. *. �
� 
«�!*=% �+/"+,/.- /%) ���». �'?(9 %*,( "%<%)  ! ".,%$ 545 9$* (,-!. �"!" 
1-!(/", !=%* %7  .9+; /-81*+; , $( *!) !"-. $%  "-.*+, 1!7,!$%$ *. 
200 "+ . " , 5!= 8,($%0%"& !'?(9+ ,+18 /. 5!"!,!) <($$3$!7+ % *. 140 "+ . " 
— /.-"!**!-'89.>*!) 1-!=8/<%%, . "./>( 1! "-!%"& =!-!5% , -.)!*.; $( !7.-
5!"!,!/. �"! ! !'(**! ,.>*! *( "!$&/! =$# -. 4%-(*%# /!998*%/.<%!**+; 
,!79!>*! "() *. ($(*%# , 1! ($/.; $( !7.5!"!,%"($(), *! % =$# =.$&*()4() 
:/ 1$8.".<%% $( *!5! /$. "(-.. �5! 1!"(*<%.$ , -( 18'$%/( 7*.0%"($(*. 

�'?(9 %*,( "%<%) , $( !1-!9+4$(**+) /!91$(/  �( 18'$%/% �!9% 
1-(= ".,$(* , ".'$. 1. 	 2010 5. *.'$3=.$! &  *%>(*%( !'?(9. %*,( "%<%) , 
! *!,*!) /.1%".$ , <($$3$!7*!-'89.>*!9 1-!%7,!= ",( *. 26,9 % % !'-.'!"/( 
=-(,( %*+ % 1-!%7,!= ",( %7=($%) %7 =(-(,. *. 63,8 %. �( 9!"-# *. 8,($%0(-
*%( !'?(9. %*,( "%<%) , ! *!,*!) /.1%".$ *. $( !7.5!"!,/.; *. 26,9 % % , 
$( *!9 ;!7#) ",( *. 13,8 %, !'?(9 %*,( "%<%) , $( !1-!9+4$(**+) /!91$(/  
�( 18'$%/% �!9%  *%7%$ # *. 29,4 % [2]. 

 
(���	#� 1. �*,( "%<%% , ! *!,*!) /.1%".$, 9$* -8'. 

'��������� 2008 �. 2009 �. 2010 �. 
2010 �. � 

2009 �., % 

�*,( "%<%% , ! *!,*!) /.1%".$, , (5! 7 726,0 10 534,5 7 435,5 70,6 
�7 *%;: 

- $( *!( ;!7#) ",! % 1-(=! ".,$(*%( 
8 $85 , :"!) !'$. "% 

529,7 203,1 231,2 113,8 

- $( !7.5!"!,/% 518,1 177,3 225,0 126,9 
- !'-.'!"/. =-(,( %*+ % 1-!%7,!= ",! 

%7=($%) %7 =(-(,. 
1 490,6 1 198,6 434,2 36,2 

- <($$3$!7*!-'89.>*!( 1-!%7,!= ",! 5 187,6 8 955,5 6 545,1 73,1 

 
�.%'!$&4%) 8=($&*+) ,(  ,  "-8/"8-( %*,( "%<%) , ! *!,*!) /.1%".$ 7.-

*%9.3" %*,( "%<%% , <($$3$!7*!-'89.>*!( 1-!%7,!= ",! (".'$. 2), , 2010 5. 
8=($&*+) ,(   ! ".,%$ 88 %. �=($&*+) ,(  %*,( "%<%) , !'-.'!"/8 =-(,( %*+ 
% 1-!%7,!= ",! %7=($%) %7 =(-(,.  *%>.(" #   /.>=+9 5!=!9. 	 2010 5., 1! 
 -.,*(*%3   2009 5., *.'$3=.(" # 8,($%0(*%( =!$% %*,( "%<%) , ! *!,*!) /.-
1%".$ , $( *!9 ;!7#) ",( % *. $( !7.5!"!,/.;. 

 
(���	#� 2. �*,( "%<%% , ! *!,*!) /.1%".$ , 1-!<(*".; / %"!58 

'��������� 2008 �. 2009 �. 2010 �. 
�*,( "%<%% , ! *!,*!) /.1%".$, , (5! 100,0 100,0 100,0 
�7 *%;: 

- $( *!( ;!7#) ",! % 1-(=! ".,$(*%( 8 $85 , :"!) !'$. "% 
6,9 1,9 3,1 

 - $( !7.5!"!,/% 6,7 1,7 3,0 
- !'-.'!"/. =-(,( %*+ % 1-!%7,!= ",! %7=($%) %7 =(-(,. 19,3 11,4 5,8 

- <($$3$!7*!-'89.>*!( 1-!%7,!= ",! 67,1 85,0 88,0 
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�! "81$(*%( %*! "-.**+; %*,( "%<%) , 2010 5. *. -.7,%"%( $( *!5! ;!-
7#) ",.  ! ".,%$! 100 "+ . =!$$. ��
, , !'-.'!"/8 =-(,( %*+ % 1-!%7,!= ",! 
%7=($%) %7 =(-(,. — 22,9 9$* =!$$. ��
. 

�$#  !7=.*%# 1!$!>%"($&*!5! %*,( "%<%!**!5! %9%=>. �( 18'$%/% �!9% 
% 9./ %9.$&*! '$.5!1-%#"*+; 8 $!,%) =$# 1-%,$(0(*%# 1!"(*<%.$&*+; %*,(-
 "!-!, , :/!*!9%/8 -( 18'$%/%, �-.,%"($& ",!9 �( 18'$%/% 1-!,!=%" #  '.-
$.* %-!,.**.# %*,( "%<%!**.# 1!$%"%/.. � *!,*!) (( <($&3 #,$#(" #  !7=.-
*%( 8 $!,%) % 1-(=1! +$!/ =$# *./!1$(*%# % % 1!$&7!,.*%# %*,( "%<%!**!5! 
1!"(*<%.$., !'( 1(0%,.32(5! 8 "!)0%,+)  !<%.$&*!-:/!*!9%0( /%) -! ". 

	 (9  8'?(/".9 %*,( "%<%!**!) =(#"($&*! "% *(7.,% %9! !" 6!-9  !' "-
,(**! "% �-.,%"($& ",!9 �( 18'$%/% �!9% 5.-.*"%-8(" #: 

−  !'( 1(0(*%( -.,*+; 1-., 1-% ! 82( ",$(*%% %*,( "%<%!**!) =(#"($&-
*! "%; 

−  5$. *! "& , !' 8>=(*%% %*,( "%<%!**+; 1-!(/"!,; 
−   !'$3=(*%( 8 $!,%) =!5!,!-!,; 
−   ".'%$&*! "& 1-., %*,( "!-!, % 7.2%"8 %*,( "%<%). 
�-!9( "!5!,  8'?(/".9 %*,( "%<%!**!) =(#"($&*! "%, -(.$%7832%9 %*,(-

 "%<%!**+( 1-!(/"+ *. "(--%"!-%% �( 18'$%/% �!9%,  !7=.3" # , ( *(!';!-
=%9+( 8 $!,%# =$# 8 1(4*!5! ,(=(*%# ;!7#) ",(**!) =(#"($&*! "%. �-!,!=%"-
 # -.'!". 1! 7./$30(*%3 �!5$.4(*%) 9(>=8 �-.,%"($& ",!9 �!9% % ,(=82%-
9% 1-(=1-%#"%#9%, =() ",832%9% *. "(--%"!-%% -( 18'$%/%, 1! ,7.%9*!98 
 !"-8=*%0( ",8 %  !<%.$&*+9 5.-.*"%#9. 

 
�	��	����
	����	� ��	��� 

1. ��� — '.7!,+) :$(9(*" :/!*!9%/% �!9% [�(/ "] // �( �-!9�*6!-9. — 2011. — 
B 7 (81). — �. 42—43. 

2. �"."% "%0( /%) (>(5!=*%/ �( 18'$%/% �!9%: .*.$%"%0( /%) 9."(-%.$ [�(/ "] :  ".". 
 '. / �!9% ".". — �+/"+,/.-, 2011. — 483  .  
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)��������	��� ��	���	���� �	�������� 5�		�� � �#�, !������*�	� �����1�	��
 � ��-

	������+ 5�		�� �� �	�������� � �#�. 

 
 0. �. �����������,  

 /.*=%=." 5(!$!5!-9%*(-.$!5%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
������1� 	��������5 ������ 	 	�� 61 

 
	 =(/.'-( 2011 5. �!  %# !6%<%.$&*! 1-%*#". ,! 	 (9%-*83 "!-5!,83. 

�! $( 7.,(-4(*%# -."%6%/.<%% =!/89(*"!, % 1!=1% .*%# 1-!"!/!$. 5$.,!) 
�� �!  %# ,  (-(=%*( 2012 5.  ".*(" 1!$*!1-.,*+9 0$(*!9 	�� [1]. 	 *. "!#-
2(( ,-(9# 0$(*.9% 	 (9%-*!) "!-5!,!) !-5.*%7.<%% #,$#3" # 8>( 153  "-.*+ 
9%-., % , '$%>.)4%( 5!=+ %; 0% $! '8=(" 8,($%0%,."& #. �"! !7*.0.(", 0"! 
1-./"%0( /% , #/!( 5! 8=.- ",!, 1-("(*=832(( *.  !7=.*%(  !,-(9(**!), :6-
6(/"%,*!) :/!*!9%/% % -.,*!1-.,*!( 80. "%( , 9%-!,!) "!-5!,$(,  "-(9%" # 
 "."& 0$(*!9 	��. �!  %# , :"!9  9+ $( *( #,$#(" # % /$30(*%(9.  

�(-(5!,!-+ 1! ,!1-! 8 , "81$(*%# �!  %% , 	�� ,($% & 9(>=8 �!  %() % 
0$(*.9% !-5.*%7.<%%   1993 5. —  .9+( =!$5%( 1(-(5!,!-+ 7. , 3 % "!-%3 
 82( ",!,.*%# 	��. �./.# 1-!=!$>%"($&*! "& 1(-(5!,!-!, !'8 $!,$(*. *( !-
5$. %(9 -!  %) /!)  "!-!*+   ,+=,%5.(9+9% 8 $!,%#9% 	��, /!"!-+( 9!58" 
*(5."%,*!  /.7."& # *. :/!*!9%/( �!  %%. �( 9!"-# *. "!, 0"! 1!=5!"!,/. 
, "81$(*%# , 	�� 7.*#$. 8 �!  %% '!$&4( 18 $(", =!  %; 1!-  82( ",83" =%.-
9("-.$&*! 1-!"%,!1!$!>*+( "!0/% 7-(*%# *. 1! $(= ",%#, /!"!-+( 9!>(" 
1-%*( "% *.4()  "-.*( :"!" 4.5 [2] 

	 (9%-*.# "!-5!,.# !-5.*%7.<%# — :"! 9(>=8*.-!=*.# !-5.*%7.<%#,  !7-
=.**.# =$# 8-(58$%-!,.*%# "!-5!,+; 1-!'$(9 ,  !!",(" ",%%    !5$.4(*%(9 
/-81*()4%; "!-5!,+;  "-.* 9%-. !  *%>(*%% :/ 1!-"*+; % %91!-"*+; '.-&(-
-!,. 	�� *.0.$.  ,!3 =(#"($&*! "&   1 #*,.-# 1995 5. /./ 1-((9*%<. �(*(-.$&-
*!5!  !5$.4(*%# ! ".-%6.; % "!-5!,$( (�
��). 	 (9%-*.# "!-5!,.# !-5.*%7.-
<%# !'( 1(0%,.(" !'2%( %* "%"8<%!*.$&*+( -.9/% =$# ! 82( ",$(*%# "!-5!-
,+; !"*!4(*%) 9(>=8 (( 0$(*.9% , ,!1-! .;, !"*! #2%; # /  !5$.4(*%#9 % 
 ,#7.**+9   *%9% 1-.,!,+9 =!/89(*".9. �./%9 !'-.7!9, 	�� — :"! % !-5.*%-
7.<%#, % !=*!,-(9(**! /!91$(/  1-.,!,+; =!/89(*"!,,  ,!(5! -!=. 9*!5! "!-
-!**%) "!-5!,+) =!5!,!-, !1-(=($#32%) 1-.,. % !'#7.**! "% 1-.,%"($& ", , 
 6(-( 9(>=8*.-!=*!) "!-5!,$% "!,.-.9% % 8 $85.9%.  

�-.,!,83 ! *!,8 	��  ! ".,$#3": 
– �(*(-.$&*!(  !5$.4(*%( ! "!-5!,$( "!,.-.9% (�
��) , -(=./<%% 1994 5. 

(�
��-1994),  
– �(*(-.$&*!(  !5$.4(*%( ! "!-5!,$( 8 $85.9% (�
��); 

                                           
61© �!*!,.$(*/! �. 
., 2012  
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– �!5$.4(*%( ! "!-5!,+; . 1(/".; 1-., %*"($$(/"8.$&*!)  !' ",(**! "% 
(�����). 

�!5$.4(*%# 	�� -."%6%<%-!,.$% & 1.-$.9(*".9% , (;  "-.*-80. "*%<.  
� *!,*!) <($&3 	�� #,$#(" #  !7=.*%( *. ! *!,( (=%*+; 1-.,!,+; *!-9 

"!-5!,!)  % "(9+, 1-% /!"!-!) 1-(=1-%#"%#  "-.*-0$(*!, 	�� 9!58" "!-5!-
,."& =-85   =-85!9 *. ! *!,(  1-.,(=$%,!) %  ,!'!=*!) /!*/8-(*<%%.  

�-.,%$. 	�� ! *!,.*+ *. "-(; 1-! "+; 1-%*<%1.;:  
1) �-%*<%1 *.%'!$&4(5! '$.5!1-%#" ",!,.*%# (���), /!"!-+) !7*.0.(" 

1-(=! ".,$(*%( %*! "-.**+9 "!,.-.9 % %*! "-.**+9 1! ".,2%/.9 8 $85 ".-
/%; >( 8 $!,%) *. ,*8"-(**(9 -+*/( 5! 8=.- ",.-80. "*%/., /./%( 1-(=! ".,-
$#3" # %*! "-.**+9 "!,.-.9 % %*! "-.**+9 1! ".,2%/.9 8 $85 %7 "-("&%; 
5! 8=.- ",-80. "*%/!,. �./%9 !'-.7!9, -(0& %=(" ! *(=% /-%9%*.<%% 9(>=8 
"!,.-.9% (-.'!".9%, 8 $85.9%) %7 -.7$%0*+;  "-.*-80. "*%<.  

2) �-%*<%1 *.<%!*.$&*!5! -(>%9., /!"!-+) 1-(=1!$.5.(", 0"!  "-.*.9-
80. "*%<.9 *(  $(=8(" 1-%9(*#"& 9(*(( '$.5!1-%#"*+) -(>%9 , !"*!4(*%% 
%*! "-.**+; "!,.-!, % 8 $85, 0(9 "!", /!"!-+) 1-%9(*#(" # , !"*!4(*%% !"(-
0( ",(**+; .*.$!5%0*+; "!,.-!, % 8 $85. 	 "! >( ,-(9# , !"*!4(*%% 8 $85 
,!79!>*!  =($."& !1-(=($(**+( %7?#"%#, /!"!-+( =.=8" *.<%!*.$&*+9 1!-
 ".,2%/.9 8 $85 '!$(( $&5!"*+( 8 $!,%# =(#"($&*! "% *. -+*/(.  

3) �-%*<%1 "-.* 1.-(*"*! "%, /!"!-+) 1-!*%7+,.(" , 3  % "(98 �!5$.-
4(*%) , -.9/.; 	��. �* !7*.0.(", 0"! =$# !'( 1(0(*%# =!,(=(*%# =!  ,(=(*%# 
%*! "-.**+; 1! ".,2%/!, "!,.-!, (-.'!", 8 $85) , () %*6!-9.<%%, /. .32() # 
"!-5!,$%  !!",(" ",832%9% "!,.-.9% (-.'!".9%, 8 $85.9%) , =.**!)  "-.*(, 
 "-.*+ !'#7.*+ 18'$%/!,."& =!/89(*"+,  !=(->.2%( *!-9+ 1-.,., /!"!-+( -(-
58$%-83" =.**+( 1-.,!!"*!4(*%#. �-!9( "!5!, /.>=.#  "-.*. !'#78(" #  !7=."& 
%*6!-9.<%!**+) <(*"-, 5=( =-85%(  "-.*+-0$(*+ 9!58" 1!$80%"& %*6!-9.<%3 
! 7./!*.; % 1! ".*!,$(*%#;, =() ",832%; ,  !!",(" ",832%;  (/"!-.; :/!*!-
9%/%. �-%*<%1 "-.* 1.-(*"*! "% #,$#(" # 9(>=8*.-!=*!-1-.,!,+9 ,+-.>(*%-
(9 1-%*<%1. *(1-%9(*(*%# *(!18'$%/!,.**+; *!-9."%,*+; 1-.,!,+; ./"!,, *. 
/!"!-!9 ! *!,.*+ 1-.,!,+(  % "(9+ , (; <%,%$%7!,.**+;  "-.* 9%-.. 

	.>*()4%9% 68*/<%#9% 	�� #,$#3" #:  
– /!*"-!$& 7. ,+1!$*(*%(9  !5$.4(*%) % =!5!,!-(**! "() 1./(". =!/8-

9(*"!, �-85,.) /!5! -.8*=.; 
– 1-!,(=(*%( 9*!5! "!-!**%; "!-5!,+; 1(-(5!,!-!, 9(>=8 7.%*"(-( !-

,.**+9%  "-.*.9%-0$(*.9%; 
– -.7-(4(*%( "!-5!,+;  1!-!,; 
– 9!*%"!-%*5 *.<%!*.$&*!) "!-5!,!) 1!$%"%/%  "-.*-0$(*!,;  
– "(;*%0( /!(  !=() ",%( -.7,%,.32%9 # 5! 8=.- ",.9 , -.9/.; /!91(-

"(*<%% 	��;  
–  !"-8=*%0( ",!   9(>=8*.-!=*+9%  1(<%.$%7%-!,.**+9% !-5.*%7.-

<%#9%. 
� *!,*!) 7.=.0() 	�� #,$#(" # 1!==(->/. "!-5!,!5! -.,*!,( %# 9(>=8 

9(>=8  "-.*.9%-80. "*%<.9%. 	 -.9/.; ! 82( ",$(*%# :"!) 68*/<%% !-5.*%-
7.<%# -(58$%-8(" "!-5!,$3 ".-%6*+9% 9("!=.9%, 0"! 1!=-.789(,.(":  

– 8 ".*!,$(*%( *. =!5!,!-*!) ! *!,( -.79(-!, 5! 8=.- ",(**!5!  8' %-
=%-!,.*%# !"-. $() :/!*!9%/%, 
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– !"/.7 !" ".9!>(**!-".-%6*!) 7.2%"+ !"-. $() :/!*!9%/%. 
�"-.*+-0$(*+ 	�� -(4.3" :"% 7.=.0% 18"(9 /!*"-!$# 7. ,+1!$*(*%(9 

9*!5! "!-!**%;  !5$.4(*%), 1-!,(=(*%# "!-5!,+; 1(-(5!,!-!,, 8-(58$%-!,.-
*%# "!-5!,+; !"*!4(*%) ,  !!",(" ",%%   9(;.*%79!9 	��, . "./>( !/.7.*%# 
1!9!2% -.7,%,.32%9 #  "-.*.9 % 1-!,(=(*%# !'7!-. *.<%!*.$&*!) :/!*!9%-
0( /!) 1!$%"%/% 5! 8=.- ",. �(4(*%# 1-%*%9.3" # , (9% 5! 8=.- ",.9%-
80. "*%/.9% !'+0*! 9("!=!9 /!* (* 8 ., 0"! #,$#(" # =!1!$*%"($&*+9  "%-
98$!9 / 8/-(1$(*%3  !5$. %# , -#=.; 	��. �(4(*%# *. ,+ 4(9 8-!,*( , 	�� 
1-%*%9.(" �%*% "(- /.# /!*6(-(*<%#, /!"!-.#  !'%-.(" # /./ 9%*%989 !=%* 
-.7 , =,. 5!=..  

�./%9 !'-.7!9, 1!=+"!>%,.# !'283 ;.-./"(-% "%/8 	�� /./ ,.>*()4() 
:/!*!9%/!-1!$%"%0( /!) !-5.*%7.<%% 9%-!,!5!  !!'2( ",., 9!>*!  =($."& ,+-
,!=, 0"! 	�� #,$#(" # 9(>=8*.-!=*!) !-5.*%7.<%(), ! *!,*!) <($&3 /!"!-!) 
#,$#(" #  !7=.*%( *. ! *!,( (=%*+; 1-.,!,+; *!-9 "!-5!,!)  % "(9+, 1-% /!"!-
-!) 1-(=1-%#"%#  "-.*-0$(*!, 	�� 9!58" "!-5!,."& =-85   =-85!9 *. ! *!,( /!*-
/8-(*<%%. �.>=.#  "-.*.  "-(9%" # , "81%"& , 	�� =$# 1!$80(*%# !1-(=($(**+; 
:/!*!9%0( /%; ,+5!= % 1!,+4(*%# /!*/8-(*"! 1! !'*! "%  ,!% "!,.-!,. 

�-(7,+0.)*.# ./"8.$&*! "& -.  9."-%,.(9!) 1-!'$(9+ !'?# *#(" # "(9, 
0"! 0$(* ",! �!  %% , 	�� 7.9("*!  /.>(" # *. :/!*!9%/(  "-.*+, !" 8 $!,%) 
, "81$(*%# 7.,% %" (( '8=82((. �.=.0. ,(=82%; # 1(-(5!,!-!, ! 1-% !(=%*(-
*%% '+$. =!'%"& # *.%$804%; 8 $!,%) 1-% !(=%*(*%# �!  %% / 	��, ". (. *.%-
'!$(( ,+5!=*!5!  !!"*!4(*%# 1-(%982( ", !" , "81$(*%# % 8 "81!/ , ,%=( 
 *%>(*%# ".-%6!, % !"/-+"%# ,*8"-(**%; -+*/!,.  

	!1-!  !<(*/% *(5."%,*+; % 1!7%"%,*+; 1! $(= ",%) , "81$(*%# �!  %% 
, 	�� #,$#(" # !=*%9 %7  .9+; =% /8  %!**+; % ! "-+;,  82( ",8(" 9*!>(-
 ",! 9*(*%) 1! :"!98 1!,!=8 [3].  

�(!';!=%9! "& , "81$(*%# �!  %% , 	�� !'8 $!,$(*.  $(=832%9% 1-%-
0%*.9%:  

1. �7!$#<%# *( (" 7.  !'!) 82(-'. �>(  (5!=*# (>(5!=*! !" .*"%=(91%*-
5!,+; 1-!<(=8- , !"*!4(*%% -!  %) /%; 1-!%7,!=%"($() ,  ,#7%   "(9, 0"! 
�!  %# *( #,$#(" # 0$(*!9 	��. 

2. 	 "81%"& /./ 9!>*!  /!-((, =$# !'( 1(0(*%# *.%$804%; 8 $!,%). 	 ( 
'!$&4(  "-.* 9%-. , "81.(" , 	�� % *%/"! !""8=. *( ,+;!=%". �"!" 1-!<(   
-.*! %$% 1!7=*! 1-%,(=(" / "!98, 0"!  "-.*+, *( , "81%,4%( , 	��,  "!$/*8"-
 #    (-&(7*+9% 1-!'$(9.9% % 1-(5-.=.9% ,  ,!() ,*(4*(:/!*!9%0( /!) =(#-
"($&*! "% % , !"*!4(*%#;   ! ".$&*+9%  "-.*.9% — 0$(*.9% 	��.  

3. �"%98$%-!,.*%( :/!*!9%/%. �$# =! "%>(*%# 1!$*!) 1!$%"%0( /!) % 
:/!*!9%0( /!) *(7.,% %9! "% �!  %% *(!';!=%9!  =($."& :/!*!9%0( /%) -+-
,!/. �(9 =!$&4( 9+ !""#5%,.(9 , "81$(*%( , 	��, "(9 9(*&4(  "%98$!, 1(-(-
!'!-8=!,."& 1-!%7,!= ",!, "(9 '!$&4( !" ".,.*%(.  

4. �!,+4(*%( %*,( "%<%!**!) 1-%,$(/."($&*! "% �!  %%.  
�0. "%( , 	�� =.("  "-.*( 9*!>( ",! 1-(%982( ",. �; 1!$80(*%( % #,$#-

(" # , 1-.59."%0( /!9  9+ $( <($&3 1-% !(=%*(*%# / 	�� [4]. 
�!*/-("*+9% <($#9% 1-% !(=%*(*%# =$# �!  %% 9!>*!  0%"."&  $(=83-

2%(:  
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- 1!$80(*%( $804%; ,  -.,*(*%%    82( ",832%9% % *(=% /-%9%*.<%!*-
*+; 8 $!,%) =$# =! "81. -!  %) /!) 1-!=8/<%% *. %*! "-.**+( -+*/%;  

- =! "81 / 9(>=8*.-!=*!98 9(;.*%798 -.7-(4(*%# "!-5!,+;  1!-!,;  
-  !7=.*%( '!$(( '$.5!1-%#"*!5! /$%9.". =$# %*! "-.**+; %*,( "%<%) , -(-

78$&"."( 1-%,(=(*%# 7./!*!=."($&*!)  % "(9+ ,  !!",(" ",%(   *!-9.9% 	��;  
- -. 4%-(*%( ,!79!>*! "() =$# -!  %) /%; %*,( "!-!, ,  "-.*.;-0$(*.; 

	��, , 0. "*! "%, , '.*/!, /!)  6(-(;  
-  !7=.*%( 8 $!,%) =$# 1!,+4(*%# /.0( ",. % /!*/8-(*"! 1! !'*! "% 

!"(0( ",(**!) 1-!=8/<%% , -(78$&"."( 8,($%0(*%# 1!"!/. %*! "-.**+; "!,.-
-!,, 8 $85 % %*,( "%<%) *. -!  %) /%) -+*!/;  

- 80. "%( , ,+-.'!"/( 1-.,%$ 9(>=8*.-!=*!) "!-5!,$%   80("!9  ,!%; *.-
<%!*.$&*+; %*"(-( !,;  

- 8$804(*%( %9%=>. �!  %% , 9%-( /./ 1!$*!1-.,*!5! 80. "*%/. 9(>=8-
*.-!=*!) "!-5!,$%.  

�"./, , "81$(*%( �!  %% , 	�� *( "!$&/! !"/-+,.(" -!  %) /%9 1-(=1-%-
#"%#9 ,!79!>*! "% ,+;!=. *. 9*!5%( %*! "-.**+( -+*/%, *! % 1-(=! ".,$#(" 
"!0*! "./83 >( ,!79!>*! "& =$# %*! "-.**+; 1-(=1-%#"%), "!$&/! , !"*!4(-
*%% !"(0( ",(**+; -+*/!,, 5=(  (5!=*# 1!7%<%% -!  %#* ,+5$#=#" *(7+'$(9+-
9%. 	 -#=( !"-. $() :/!*!9%/% 1-%;!= %*! "-.*<(,, 5-!7%" -!  %) /%9 1-(=-
1-%#"%#9 !0(*&  (-&(7*+9% 1-!'$(9.9%, . "! % 8"-."!) , (; 1!7%<%).  

�. =.**+) 9!9(*" :/!*!9%/. �!  %% ;.-./"(-%78(" # 1!$%"%/!) 1-!"(/-
<%!*%79., ". (. ./"%,*!) 1!==(->/!) 5! 8=.- ",!9 !"(0( ",(**+; 1-!%7,!=%"(-
$(). �*. ,/$30.(" ,  ('#  8' %=%-!,.*%( 9*!5%; !"-. $() :/!*!9%/%,  8' %=%-
-!,.*%( :/ 1!-"., *%7/%) 8-!,(*& :/ 1!-"*+; 1!4$%* % ,+ !/%) — %91!-"*+;.  

	 "(0(*%( 1#"% 1! $(=*%; $(" 	�� "-('!,.$. !" �!  %% ".-%6*+; 8 "81!/ 
, /.0( ",( , "81%"($&*!5! «,7*! .». �(-(5!,!-+ ,($% & , *( /!$&/! :".1!,, % , 
! *!,*!9 /. .$% & ,!1-! !,  8' %=%-!,.*%# !"-. $() ,  ($& /!9 ;!7#) ",( % 
1-!9+4$(**! "%. �*%>(*%( 5! 8=.- ",(**!) 1!==(->/% 9!>(" 1!,$(0& 7.  !-
'!)  1.= 1-!%7,!= ",.. �"! *.-#=8   1-%"!/!9 !5-!9*!5! !'?(9. =(4(,!5! %9-
1!-". 9!>(" «8'%"&» 9*!5%; !"(0( ",(**+; 1-!%7,!=%"($(), "./. /!*/8-(*"!-
 1! !'*! "& 9*!5%; ,%=!, -!  %) /!) 1-!=8/<%% , 1!-#=/% *%>( 7.1.=*!). 
�"! *(9%*8(9! 1!*( (" 7.  !'!) '(7-.'!"%<8,  *%>(*%( 8-!,*# >%7*% *. ($(-
*%# % ! !'(**! , 9!*!5!-!=.;.  

	! %7'(>.*%( ,!79!>*+; 1! $(= ",%) !"/-+"%# -+*/., �!  %# =!$>*. 1! 
 8"% , "(0(*%% 3—8 $(" *.-. "%"& 1-!%7,!= ",!. �-.,%"($& ",! ,%=%" , :"!9 
,!1-! ( % 1!7%"%,*+( 1! $(= ",%#, =($.#  ".,/8 *. "!, 0"! 0$(* ",! , 	�� 
 ".*("  "%98$!9 =$# -+,/. / :/!*!9%0( /!98 -! "8, *.-.2%,.*%3 1-!%7,!=-
 ",., -(6!-9%-!,.*%3  % "(9+. �! *. /!$&/! :"! -(.$&*! , *+*(4*%; 8 $!,%-
#;? � $% 1!  "."% "%/(, , 9%-!,!9 :/ 1!-"( "!1$%,. �!  %# 7.*%9.(" 1-( 9( "!, 
. :/ 1!-"( 5!"!,+; %7=($%) — "!$&/! 20-(, 0"! 5!,!-%" ! *(8=!,$(",!-%"($&-
*!9 8-!,*( -.7,%"! "% 1-!%7,!= ",(**!5!  (/"!-. :/!*!9%/%. �.9 *( 8=.,.-
$! & (5! 1!=*#"& 1-% «7.2%2(**! "%» -+*/. !" %*! "-.**+; 1-!%7,!=%"($() 
% *(!';!=%9!9 8-!,*( %*,( "%-!,.*%# !"-. $() ;!7#) ",., "./ 8=. " # $% 1!=-
*#"& 1-% *.$%0%% "./!)  (-&(7*!) /!*/8-(*<%%?  

	 -(4(*%% :"!5! ,!1-! . 5! 8=.- ",! =($.("  ".,/%:  
1) *. -! " %*! "-.**+; %*,( "%<%!**+; 1!"!/!,;  
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2)  1! !'+ 5! 8=.- ",(**!) 1!==(->/% 1-!%7,!= ",. 9("!=.9%, *( ,;!-
=#2%9% , !5-.*%0(*%#.  

�!=,!=# %"!5%, 9!>*!  /.7."&, 0"! , "81$(*%( , 	�� #,$#(" # !0(*& ,.>-
*+9 =$# �!  %% 4.5!9 *. 18"% /./ (( ,*8"-(**(5! -.7,%"%#, "./ % 8 %$(*%# 1!-
7%<%) *. 9%-!,!9 -+*/(. �!*(0*!, *(!';!=%9! "& , "81$(*%# , 	�� !0(,%=*.: 
 (5!=*#4*%9 1-%!-%"("!9 =$#  "-.*+ #,$#(" # =! "%>(*%( -.7,%"! "% :/!*!-
9%/%, . *( 1!"(-% % 82(-' !" %7!$#<%%. �! 0$(* ",! , 	�� *( ("    !'!) % !1-
-(=($(**+( -% /%, /!"!-+( 9!58" 1!=!-,."& :/!*!9%0( /83  % "(98  "-.*+ % 
1-%,( "% /  (-&(7*+9 1! $(= ",%#9. �!:"!98 ,.>*! 8 1("&, /./ 9!>*! $804( 
1!=5!"!,%"& # / 5-#=82%9 1(-(9(*.9 , :/!*!9%/(  "-.*+. 

�, '(78 $!,*!, ! *!,*!) ,!1-! , ,!$*832%) , (;: ,+%5-.(" %$% 1-!%5-.(" 
�!  %# !" , "81$(*%# , 	��. �-!"%,*%/% , "81$(*%# 8/.7+,.3" *. *(7.,%=*!( 
1!$!>(*%( -#=. '+,4%; -( 18'$%/ �!,(" /!5! �!37., , "81%,4%; , 	�� -.-
*((. �"!-!**%/% — !'-.2.3" # / 8 1(;8 �%".#, :/ 1!-" /!"!-!5!  ".$ (2( '!-
$(( 8 1(4*+9 1! $( , "81$(*%# , 	��. � /./!98 -(78$&"."8 1-%,(=(" , "81-
$(*%( �!  %% , 	�� — 1!/.>(" ,-(9#. 

 
�	��	����
	����	� ��	��� 

1. �!  %# % 	 (9%-*.# "!-5!,.# !-5.*%7.<%# [�$(/"-!**+) -( 8- ]. — �(>%9 =! "81.: 
www.wto.ru. — �.5$.   :/-.*.. 

2.  ����	���, �. -. �!  %# =,%>(" # / , "81$(*%3 , 	�� [�(/ "] / 
. �. 
$(/ ((, // 
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3.  .
���, -. &. � , "81$(*%% �!  %% , 	�� [�(/ "] / �. �. �.-1!, // �/!*!9% ". — 
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= � 694.1 (470.13) 

 

$��	�
����+ ������+ � ��	������+ 
'����� ���������� ����	������ � 5�	-

������� .���. $��
'
��, ��� ��������� ����	������ ��'����� �"��� ������� ��	���-

��	�� �����. 

 
". -. 0��	��,  

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
������1� �
�	���5 ����	5���4� ��1��������5 

	 ���������� ��1� 62 
 

	 *. "!#2(( ,-(9# =(-(,#**!( =!9! "-!(*%( , �!  %%  ".*!,%" # , ( '!-
$(( ,! "-('!,.**+9. �+*!/ 9.$!:".>*!5! % =(-(,#**!5! =!9! "-!(*%# 1-!-
=!$>.(" =(9!* "-%-!,."& -! ". �. =(-(,#**!( =!9! "-!(*%( ,!7$.5.3" # 
'!$&4%( *.=(>=+ , 1$.*( -(4(*%# 1-!'$(9+ =! "81*!5! >%$&#. �-%0%* "!98 
*( /!$&/!: 

− -. "82%) %*"(-(  / :/!$!5%0*!98, "(1$!98 % /!96!-"*!98 >%$&3; 
−  1-!  *. :/!*!9%0*!( >%$&(; 
− -.7,%"%( -+*/. 1(-(-.'!"/% =-(,( %*+ (, "!9 0% $( '$.5!=.-# 1-.,%-

"($& ",(**+9 %*%<%."%,.9); 
− -(.$%7.<%# 1-%!-%"("*!5! *.<%!*.$&*!5! 1-!(/". «�! "81*!( % /!9-

6!-"*!( >%$&( — 5-.>=.*.9 �!  %%». 
	9( "(   "(9 -.7,%"%( =(-(,#**!5! =!9! "-!(*%#  1! !'*!  "."& 9!2*+9 

 "%98$!9 =$# -.7,%"%# , () =(-(,!!'-.'."+,.32() 1-!9+4$(**! "%. 	$%#-
*%( =(-(,#**!5! =!9! "-!(*%# *. :/!*!9%/8  "-.*+ (-(5%!*.) ! 82( ",$#(" # 
,  $(=832%; *.1-.,$(*%#;: 

− -! " ,*8"-(**(5!  1-! . *. 1-!=8/<%3 7.,!=!, (OSB, ���, MDF, 6.*(-.); 
− -(4(*%( 1-!'$(9+ >%$%2*!5!  "-!%"($& ",. , 0. "% 9.$!:".>*!5! =!-

9! "-!(*%#; 
− -(4(*%( 1-!'$(9+ 9%5-.<%% (!'( 1(0(*%( >%$&(9 9%5-.*"!, % -! " 

9!'%$&*! "% *. ($(*%#  "-.*+); 
− -.7,%"%( %1!"(/% % % 1!$&7!,.*%( *./!1$(*%) *. ($(*%#, , "!9 0% $( 

,*('.*/!, /%;; 
− ./"%,%7.<%# -+*/. 7(9$%; 
−  !7=.*%( *!,!5! /-81*!5!  (59(*". -+*/.; 
− -.7,%"%( %*6-. "-8/"8-+ (=!-!5%,  ("% 5.7!- % :$(/"-! *.'>(*%#); 
− -.7,%"%( 1-!%7,!= ",.  !18" ",832%; "!,.-!, ( % "(9+ !"!1$(*%#, 

 .*"(;*%/., 9('($& % ". =.). 
�=!,$(",!-%"& 1!"-('*! "% -+*/. =(-(,#**!5! =!9! "-!(*%# % 8 "-.*%"& 

*(=! "."/% , :"!)  6(-( !"(0( ",(**!) %*=8 "-%% 9!>*! 18"(9 /!91$(/ *!5! 
-.7,%"%# -(5%!*.$&*+; $( !1-!9+4$(**+; /!91$(/ !,, 0"! 1!7,!$%" !'( 1(-
0%"& =.**+) -+*!/ /.0( ",(**+9%  "-!%"($&*+9% 9."(-%.$.9%. �./%( /!9-

                                           
62© �(,%*. �. 	., 2012 
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1$(/ + 9!58" 1-!%7,!=%"& 1$%"*83 1-!=8/<%3 (OSB, 6.*(-., ���, MDF), 1%-
$!9."(-%.$+, 7.5!"!,/% =$#  "-!%"($& ",. =!9!,, /$((*+) '-8  =$#  "(*, /-!-
,($&*+(  % "(9+,  "!$#-*+(  "-!%"($&*+( %7=($%#, . "./>( ! 82( ",$#"& 1(-
-(-.'!"/8 !";!=!,.  

	 <($!9  %"8.<%# *. -+*/( =(-(,#**!5! =!9! "-!(*%# , �( 18'$%/( �!9% 
 ;!>.   !'2(-!  %) /!). �82( ",8(" -#= 6./"!-!, % 1-!'$(9, "!-9!7#2%; 
-.7,%"%( %*=8 "-%% =(-(,#**!5! =!9! "-!(*%#: 

− !" 8" ",%( %*=8 "-%% =(-(,#**!5! =!9! "-!(*%#, 9*!5%( 1-!(/"+ -(.-
$%783" # $%'! *. %*=%,%=8.$&*!) ! *!,(, $%'! *('!$&4%9% 1.-"%#9%, 0"! 
1-%,!=%" / ,+ !/%9 <(*.9 *. /!*(0*83 1-!=8/<%3; 

− ,*(=-(*+ =.$(/! *( , ( ,%=+ "(;*!$!5%) (*(" *% !=*!5! 7.,!=. 1! ,+-
18 /8 OSB-1$%"); 

− !" 8" ",%( %*6-. "-8/"8-+, %*>(*(-*+; /!998*%/.<%),  !<%.$&*!-
'+"!,+; '.7; 

− !" 8" ",%( =! "81*!) %1!"(/%; 
− *( -.7,%"+( 1-%5!-!=+ % 9*!5!( =-85!(. 
�!==(->/.  !  "!-!*+ -( 18'$%/.* /!5! 1-.,%"($& ",. , !'2(9 !'?(9( 

 !<%.$&*+; ,+1$."  ($& /!98 *. ($(*%3 *. 1-%!'-("(*%( %$%  "-!%"($& ",! 
>%$&# , 2006—2009 55.  ! ".,%$. 264 9$* -8'., %7 /!"!-+; 123 9$* -8'. — 6(-
=(-.$&*+(. �./!) 6!-9!) 1!==(->/% ,! 1!$&7!,.$% & 687  (9() (*. /.>=83 
 (9&3 1-%4$! & 1! 384 "+ . -8'.). � :"!)  899+ ,1!$*( '+ ;,."%$!, 0"!'+ 
1-%!'-( "%, / 1-%9(-8, =.0*+) =!9%/ %$% '.*3, /!"!-+(  ()0.  %75!".,$%,.-
3" # *. ��� «�+/"+,/.- /%) 1-!9/!9'%*."», *.1-%9(-, '.*# %7 /$((*!5! 
'-8 . «�!96!-"»  "!%" 344 "+ . 62 -8'. 

�. -+*/( 9.$!:".>*!5! =(-(,#**!5! =!9! "-!(*%# �!9% , *. "!#2(( ,-(-
9# 8 1(4*! -.'!".(" =! "."!0*! 9*!5! /!91.*%)-1-!%7,!=%"($() =(-(,#**+; 
=!9!, -.7$%0*+; .-;%"(/"8-*!- "-!%"($&*+;  % "(9. �-%0(9 1-(=,.-%"($&-
*+) .*.$%7 1!/.7.$, 0"! 9.$!:".>*+9  "-!%"($& ",!9 7.*%9.3" # 1-(%982(-
 ",(**! 1-(=1-%#"%# 9.$!5! %  -(=*(5! '%7*( ., !'$.=.32%( !5-.*%0(**+9% 
$( !7.5!"!,%"($&*+9% 9!2*! "#9%. 

	  (*"#'-( 2010 5. 	$.=%9%- �8"%* 1! ("%$ �+/"+,/.- /%) 1-!9+4$(*-
*+) /!9'%*.". �"! 1(-,+) 7.,!= , �!  %%, /!"!-+) !'?(=%*#(" "-% "(;*!$!5%% 
=(-(,#**!5! =!9! "-!(*%#: /.-/. *+( 1.*($%, 9.  %,*+( 1.*($% % /$((*+) 
'-8  [1]. 	 ( !1(-.<%% !"  84/% =-(,( %*+ =! ,+18 /. 5!"!,+; =!9!, ,+1!$-
*#3" # *. !=*!) 1-!%7,!= ",(**!) 1$!2.=/( 1-% 1! "!#**!9 /!*"-!$( /.0(-
 ",.. �-(,( *+( !";!=+ 9%*%9.$&*+ % 8"%$%7%-83" # ,  !' ",(**!) /!"($&-
*!). �"!%9! "& =!9!,, %75!"!,$(**+; 1-!9/!9'%*."!9, #,$#(" # *.  (5!=*# 
!=*!) %7  .9+; *%7/%;. �-!9( :"!5!, 7=.*%# %9(3" ,+ !/%) 1!/.7."($& 1! 
:*(-5! '(-(>(*%3, %; 9!>*! ,!7,!=%"& , $3'!( ,-(9# 5!=. % 1! $3'!98 %*=%-
,%=8.$&*!98 1-!(/"8.  

�=*%9 %7 1(-,+; !'?(/"!,, ,  !7=.*%% /!"!-!5! 1-%*%9.$ 80. "%( ��� 
«�+/"+,/.- /%) 1-!9/!9'%*."», — :"! 65 %*=%,%=8.$&*+; >%$+; =!9!, , 
1. �!$#*. �! *!5!- /!5! -.)!*.. �"% =!9. '+$% 1! "-!(*+ , -.9/.; 1-!5-.9-
9+ 1(-( ($(*%# >%"($() �( 18'$%/% �!9% %7 ,(";!5! >%$&#. �./>( , -.9/.; 
1!=!'*!) 1-!5-.99+ '+$% 1! "-!(*+ =,. >%$+; =!9. , 1. �+-/.4!- % � "&-
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�!1&3 �-%$87 /!5! -.)!*.. �!9%9! :"!5!, 7. 2010 5. ��� «�+/"+,/.- /%) 
1-!9/!9'%*."» , -.9/.; -( 18'$%/.* /!) 1-!5-.99+ 1! "-!%$ =,( 4/!$+. 
�-(=1-%#"%( ./"%,*!  !"-8=*%0.("  !  "-!%"($&*+9% !-5.*%7.<%#9% �( 18'-
$%/% �!9%. �./, , 2010—2011 55. %7 /!* "-8/<%), 1-!%7,(=(**+; *. 1-(=1-%-
#"%%, '+$% 1! "-!(*+ 5 $+>*+; '.7 , -.7*+; -.)!*.; �( 18'$%/% �!9%, -.7-
-.'!".*+ 1-!(/"+ % ! 82( ",$(*. 1! ".,/. /!91$(/"!, 7=.*%) 9.$!/!91$(/"-
*+; 4/!$ , -.7*+( -.)!*+ -( 18'$%/%, . "./>( 1! ".,$(*+ /!91$(/"+ 7=.*%# 
5! "%*%<+ % 7=.*%# ,;!=*+; 5-811 *. "(--%"!-%% 6%**!-85!- /!5! :"*!-
/8$&"8-*!5! -.7,$(/."($&*!5! 1.-/. ( . �').  

	 *. "!#2%) 9!9(*"  %$.9% /!9'%*.". ,(=(" #  "-!%"($& ",! !'2(!'-.-
7!,."($&*!) 4/!$+/=(" /!5!  .=. ,  . �!4/. �+/"+,=%* /!5! -.)!*. %  "-!%-
"($& ",! "-(;:".>*!5! 9*!5!/,.-"%-*!5! >%$!5! =!9. , 5. �%/8*&. �.7-.'!".-
*+ % 1-(=$.5.3" # 1-!(/"+ -.7$%0*+;  !<%.$&*+; !'?(/"!,, "./%(, /./ 
6($&=4(- /!-./84(- /%( 18*/"+, =(" /%(  .=+, 4/!$+, '.7+ !"=+;., /$8'+ 
% ". =. [2]. 	 ( =(".$% =!9!, *. 1-(=1-%#"%% %75!".,$%,.3" # *. $804(9 (,-!-
1() /!9 !'!-8=!,.*%%, !'$.=.32(9 ,+ !/!) "!0*! "&3, 0"! 1!7,!$#("  !'%-
-."& =!9. '+ "-!, /./ /!* "-8/"!-,   ,+ !/!)  "(1(*&3 5(-9("%0*! "%, % =.(" 
,!79!>*! "& %75!".,$%,."& :/ /$37%,*+( =!9., 1-%9(*## !-%5%*.$&*+( -(-
4(*%#, 8=!,$(",!-#32%( , ( 1!>($.*%# 1!"-('%"($(). 

�!91.*%# ��� «�87.-�!9» *. "(--%"!-%% -( 18'$%/% *.9(-(*. -(.$%7!-
,."& 1-!(/" 1! 1-!%7,!= ",8 9.$!:".>*!5! =(-(,#**!5! =!9! "-!(*%#. �!5$. -
*! '%7*( -1$.*. 1-!(/". 9!2*! "& 1-!%7,!= ",.  ! ".,%" !" 7,2 =! 20 "+ . 92 , 
5!=. �!,!/81*.#  "!%9! "& 1-!(/".  ! ".,%" 21,3 9$* -8'., , "!9 0% $(  -(= "-
,. %*%<%."!-. 1-!(/". 7,1 9$* -8'.,  -(= ",. %*,( "!-. — 14,2 9$* -8'. (6!--
9. 80. "%# %*,( "!-. , 1-!(/"( *. /!91(* .<%!**!) ! *!,( , ,%=( 1! ".,!/ 
5!"!,!) 1-!=8/<%%, . "./>( 80. "%( , 8 ".,*!9 /.1%".$(). 

�!91.*%# «�!-= "-!)» "./>( 7.#,%$. ! 5!"!,*! "% , 9.  !,!9 1!-#=/( 
1-!%7,!=%"& =(-(,#**+( =!9. %7 /$((*!5! '-8 .. �-(=1-%#"%( %9(("  ,!( *!8-
;.8 — % 1!$&7!,.*%( :/!,."+, <($$3$!7*!5! "(1$!7,8/!%7!$#<%!**!5! 9."(-
-%.$., /!"!-+) 1-%9(*#3" , /.0( ",( 8"(1$%"($#. �./!) =!9 $(5/!  !'%-.("-
 # — 1-% 8 $!,%% 5!"!,!5! 68*=.9(*". =,. 0($!,(/. 9!58" «1!=*#"&» (5! 7. 
=,.-"-% =*#. �(7  1(<%.$&*!) 1-!1%"/% !* 1-! "!%" 50—70 $(", .   1-!1%"-
/!) — , ( 200. 

�./>( , /!""(=>*!9 1! ($/( «�! *!,+) '(-(5» 1!= �+/"+,/.-!9 1$.*%-
-8(" # ,!7,( "% 1!-#=/. 148 =(-(,#**+; =!9!,. �>( 1! "-!(*! 40 =!9!,, 2 ".-
8*;.8 . % 8 68*=.9(*"!,; ,+1!$*(*. *.-8>*.# !"=($/.; 1!=,(=(*+ % 1!=/$3-
0(*+ , ( /!998*%/.<%% (5.7, ,!=!1-!,!=, :$(/"-%0( ",!, /.*.$%7.<%#); 1!-
 "-!(*+ %*>(*(-*+(  ("% =$# , (5! 1! ($/., ,+1!$*(*! '$.5!8 "-!) ",! "(--
-%"!-%%, 7.. 6.$&"%-!,.*+ =!-!5% % 1-!(7=+; 1! "-!(*+ 7.'!-+, !5-.>=.3-
2%( 80. "/%; 8 ".*!,$(*! 8$%0*!( ! ,(2(*%(; ,+1!$*(*+ 9*!5%( =-85%( -.'!-
"+ "(;*%0( /!5! ;.-./"(-.. �'2.#  "!%9! "& 1-!(/".  ! ".,%" 1 9$-= -8'., 
8>( ,$!>(*! 200 9$* -8'. 

�-!(/"  "-!%"($& ",. /!""(=>*!5! 1! ($/. «�-%* 	%$%=>» , 10 /9 !" �+/-
"+,/.-.. �.9 1!#,#" # 115 '$.5!8 "-!(**+; =!9!,   80. "/.9% 1$!2.=&3 !" 
100 92, !"=($(*%( '.*/., =(" .=. �.  (5!=*# 1!/. 8",(->=(*! !/!$! 20 !'?(/"!, 
=$#  "-!%"($& ",., . *.  "-!%"($&*!) 1$!2.=/( ,(=8" # -.'!"+ 1! 1-!/$.=/( 



 400 

/!998*%/.<%) % 8>( 1! "-!(*! *( /!$&/! :/ 1(-%9(*".$&*+; !'?(/"!,, /!"!-
-+( 1!/.  $8>." , /.0( ",( :/ 1!*."!, =$# 1!"(*<%.$&*+; 7./.70%/!, [3].  

�0(*& =%*.9%0*! -.7,%,.(" # (2( !=%* 1-!(/" , !'$. "% =(-(,#**!5! =!-
9! "-!(*%# — ��� «�( !7.,!= B 1». �. 1(-,!9 :".1( -(.$%7.<%% 1-!(/". '+-
$!  !7=.*! $( !1%$&*!( 1-!%7,!= ",!, (5! 7.18 / ! 82( ",$(* , *!#'-( 2010 5. 
	"!-!) :".1, 1-(=8 9."-%,.32%) 1-!%7,!= ",! =(".$() =(-(,#**!5! =!9!-
 "-!(*%# %7 /$((*!5! '-8 . % 1.*($(), '8=(" -(.$%7!,.* , 2011—2012 55. 
�-("&%9 :".1!9, /!"!-+) *.0*(" # , 2012 5. % 7.,(-4%" # , 2013 5., 1-(=8 9."-
-%,.(" # !-5.*%7.<%# 1-!%7,!= ",. "!1$%,*+; 5-.*8$.  

�. -+*/( =(-(,#**!5! =!9! "-!(*%# -( 18'$%/% ( "& -#= 1-(=1-%#"%), 
 1(<%.$%7%-832%; # *. ,+18 /( !<%$%*=-!,.**+; '-(,(*. �"! �� �!$!,-
/%* �. �. (�+/"+,/.-), ��� «�!9-�!91$(/"» (�!-"/(-!  /%) -.)!*), ��� 
«�*.'5.7» (� "&-�8$!9 /%) -.)!*), ��� «�( !1%$&*.# /!91.*%# «�$&=!--
�!9%» (�-%$87 /%) -.)!*). �!9%9! :"!5!, /!91.*%# ��� «�*,( "�"-!)�!9» 
 (5!=*# 1-(=$.5.(" >%"($#9 -( 18'$%/% '+ "-!,!7,!=%9+( 9.$!:".>*+( 7=.-
*%# 1! /.*.= /!) "(;*!$!5%% «�/! �.*». �! (=*%( -(5%!*+, 5-.*%0.2%(   �( -
18'$%/!) �!9%, 1-(=$.5.3" >%"($#9 =(-(,#**+( =!9.  ,!(5! 1-!%7,!= ",.. 
�./, ��� «�"-!%"($&*.# /!91.*%# 	#"/.» -(.$%78(" %7 �%-!,. , *.48 -( 18'-
$%/8 5!"!,+( =!9.   !"=($/!) «1!= /$30».  

�-% '$.5!1-%#"*!9  <(*.-%%, 1-(=1!$.5.32(9 ./"%,*!( ,9(4."($& ",! 
5! 8=.- ",(**!5! 81-.,$(*%# , $( *83 1-!9+4$(**! "& %  !1-#>(**+( !"-. -
$%, ( "& , ( ! *!,.*%# -.  0%"+,."& *. '$.5!1!$80*+) % ;!= -(.$%7.<%% 1-!-
5-.99 =(-(,#**!5! =!9! "-!(*%# , �( 18'$%/( �!9%. �*,( "%<%!**.# 1-%,$(-
/."($&*! "& �!9% , 8 $!,%#; -+*!0*!) :/!*!9%/% 7.,% %" , 1(-,83 !0(-(=& !" 
*. +2(**! "% %*6-. "-8/"8-+ % /.=-!,!5! *. +2(*%#. �(5%!*, !" ".32%) 1! 
:"%9 1.-.9("-.9, !'-(0(* '+"&  +-&(,+9 1-%=."/!9 '!$(( -+*!0*! !-%(*"%-!-
,.**+; -(5%!*!,. �"-!%"($& ",! %*=%,%=8.$&*!5! >%$&# %9((" , ( ! *!,.*%( 
 "."& "./ *.7+,.(9!) "!0/!) -! ". , (5!  "-!%"($&*!5!  (59(*". :/!*!9%/% 
-( 18'$%/%. � !'(**! ./"8.$(* ,!1-!  9.$!:".>*!5!  "-!%"($& ",. =$# 9!$!-
=+;  (9(). �(1!=?(9*+( <(*+ *. /,.-"%-+ %$% 9*!5!$("*## /.'.$. ,+1$." ,-#= 
$% '8=8"  1! !' ",!,."& !7=!-!,$(*%3 =(9!5-.6%0( /!) % /.=-!,!) !' ".*!,-
/%. 	+;!= ,%=%" # , 9.$!:".>*!9  "-!%"($& ",( — % <(*+ 7. 1 92 (1-% 5-.9!"-
*!9 5! 8=.- ",(**!9 1!=;!=() , 2—3 -.7. *%>(, % 0. "& -.'!" 9!>*! =($."& 
 ,!%9%  %$.9%. �(!';!=%9! =!'%"& # *.=$(>.2(5! !"*!4(*%# / ,!1-! 8 9.$!-
:".>*!5!  "-!%"($& ",.  !  "!-!*+ !-5.*!, 5! 8=.- ",(**!) ,$. "%. 

� ! *!,*+9 1-!'$(9.9, "!-9!7#2%9 -.7,%"%( !"-. $% =(-(,#**!5! =!9!-
 "-!(*%# , �( 18'$%/( �!9% 9!>*! !"*( "%: 

1. �5-.*%0(**! "&  1-! .. �1(<%.$% "+ !"-. $% !"9(0.3", 0"! ,  "-.*( 
'-(*= «=(-(,#**!( =!9! "-!(*%(» 1!/. *( %9((" "./!) 1!18$#-*! "%, /./ , �,-!-
1(. �!;-.*#(" # (2( 9*!5! 7.'$8>=(*%) 1! 1!,!=8 =-(,( %*+ /./  "-!%"($&*!5! 
9."(-%.$.. � ;!"#  (5!=*# , �!  %% ! ,!(*+ 8>( 1-./"%0( /% , ( *!,()4%( "(;-
*!$!5%% =(-(,#**!5! =!9! "-!(*%#, 9.$! /"! 7*.(" !' %; 1-(%982( ",.;. 

2.  �-!'$(9. *(=! "81*! "% 7(9$%. �(5!=*# <(*. 7(9$% *. .8/<%!*.; ,(-
$%/., 0"!  ,#7.*!   "(9, 0"! 80. "/% 9.  !,! *( ,+ ".,$#3" # *. "!-5%. 	 %"!5( 
%7-7. *('!$&4!5! 1-(=$!>(*%#  "!%9! "& 7(9$% -. "(". 
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3.  �-!'$(9. !'( 1(0(*%# 7(9($&*+; 80. "/!, %*6-. "-8/"8-!). �(7 =!-
-!5, "(1$! ("() % /.*.$%7.<%% *( 1! "-!%4& /!96!-"*!( >%$&(. �(4%"& 1-!-
'$(98 !'( 1(0(*%# 80. "/!, %*6-. "-8/"8-!) 9!>*! "./>( , -.9/.; -(5%!-
*.$&*+; 1-!5-.99 9.$!:".>*!5!  "-!%"($& ",..  

4. �(=! "."!0*!( 6%*.* %-!,.*%(  "-!%"($& ",.. �(!';!=%9+ *!,+( 
8 !,(-4(* ",!,.**+( 9(;.*%79+ — %1!"(/8 1!= 7.$!5 7(9$%, % 1!$&7!,.*%( 
 8' %=%) *.  "-!%"($& ",! 9.$!:".>*!5! >%$&# =$# *8>=.32%; # 5-.>=.*, 
9!$!=+;  (9() % 5! 8=.- ",(**+; >%$%2*+;  (-"%6%/."!, =$# ,!(**+;, 8,!-
$(**+;   ,!(**!)  $8>'+, ,+*8>=(**+; 1(-( ($(*<(,,  (,(-#* % $%/,%=."!-
-!, -.=%.<%!**+; .,.-%).  

5. �".-+(, =!-!5%( % *(:66(/"%,*+( "(;*!$!5%%  "-!%"($& ",.. �-%  (-
5!=*#4*(9 =(6%<%"( <(9(*". ./"8.$&*+ .$&"(-*."%,*+( 9."(-%.$+. �(;*!$!-
5%%   %; 1-%9(*(*%(9 ( "&, !*% 9!58" !'( 1(0%"& 7*.0%"($&*!(  *%>(*%(  ('(-
 "!%9! "% 1-% ,+ !/!9 /.0( ",( 1! "-!(**!5! >%$&#. �(-(0% $## ,!79!>*+( 
,.-%.*"+ 1-!(/"!, /!""(=>(), *. 1(-,!( 9( "! 9!>*!  ".,%" /.-/. *!-
1.*($&*+( =(-(,#**+( /!* "-8/<%%. �; 1-(%982( ",. !0(,%=*+: /!91$(/"+ 
=!9!, 1-!%7,!=#" # , 7.,!= /%; 8 $!,%#;, 1-% :"!9 % 1!$&783" # 9("!=+ 5$8-
'!/!) 1(-(-.'!"/% *%7/!/.0( ",(**!) =-(,( %*+; "(1$!:66(/"%,*! "&  :*-
=,%0-1.*($() ,+ !/.; =!9  !'%-.(" # *. 1$!2.=/( , (5! 7. 1.-8 *(=($&.  

6. �.=-!,.# 1-!'$(9.: *. 1-(=1-%#"%% 8 ".*!,$(*!  !,-(9(**!( (,-!-
1() /!( !'!-8=!,.*%(, %   *%9 *( /.>=+) 9!>(" -.'!"."&. 

�$# �( 18'$%/% �!9% % �!  %) /!) �(=(-.<%% , <($!9 1-%(9$(9+9 9!-
>(" #,$#"& # % 1!$&7!,.*%( 6%* /!5! !1+". , =(-(,#**!9 =!9! "-!(*%%, , 0.-
 "*! "%: 

• % 1!$&7!,.*%( %1!"(0*!5! /-(=%"!,.*%#   ,+5!=*+9% 1-!<(*"*+9% 
 ".,/.9%; 

•  "-(9$(*%( /  *%>(*%3  ('( "!%9! "%  "-!%"($& ",. 7.  0(" *!,+; =!-
9! "-!%"($&*+; "(;*!$!5%) %7 =(-(,.: 

•  !7=.*%( 8 "!)0%,!5! '-(*=. «=(-(,#**!( =!9! "-!(*%(» , �!  %%, /!-
"!-+) .  !<%%-!,.$ # '+   /.0( ",!9 % =!$5!,(0*! "&3  "-!%"($& ",.; 

• -.7,%"%( =!'-!,!$&*!)  (-"%6%/.<%% % /!*"-!$# /.0( ",. *.  ,!(9 
1-!%7,!= ",(. 

�!>*! !"9("%"&, 0"! 7. 9.$!:".>*+9 % =(-(,#**+9 =!9! "-!(*%(9 '!$&-
4!( '8=82((,  "-."(5%# -.7,%"%# 9.$!:".>*!5! =!9! "-!(*%# =!$>*.  "."& 0.-
 "&3 !'2(*.<%!*.$&*!) 1!$%"%/%, /!"!-.# '8=("  1! !' ",!,."& , "!9 0% $( 
!7=!-!,$(*%3 =(9!5-.6%0( /!) % /.=-!,!) !' ".*!,/% ,  "-.*( % -(5%!*(. 

 
�	��	����
	����	� ��	��� 

1. �+	
���	�
�, -. �. =$%"($&*83 1(- 1(/"%,8. 	$.=%9%- �8"%*: «	 �!9%   ,*%9.*%-
(9 !"*! #" # / %*,( "!-.9» [�$(/"-!**+) -( 8- ] / �. �+ ./!, /.# // �( 18'$%/.. — �(>%9 
=! "81.: http://www.gazeta-respublika.ru/article.php/31387 30.09.2010. — �.5$.   :/-.*.. 

2. �6%<%.$&*+)  .)" 
  !<%.<%% =(-(,#**!5! =!9! "-!(*%# [�$(/"-!**+) -( 8- ] : 
Association of Wood Housing. — �(>%9 =! "81.: http://www.npadd.ru/index.php?a=pubs. — 
�.5$.   :/-.*.. 

3. �6%<%.$&*+)  .)" ��� «�+/"+,/.- /%) 1-%9+4$(**+) /!9'%*."» [�$(/"-!**+) 
-( 8- ] : Limited liability company «Syktyvkar enterprises group». — �(>%9 =! "81.: 
http://www.espk.ru/. — �.5$.   :/-.*.. 
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= � 630.64 (470.13) 
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". -. 0��	��, 

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

&. .. ���!�����, 
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
-. �. '���	��, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
��
	����5 ����2�	�4� �
�	���5  
�����4� ������
 ���������� ��1� 63 

 
�( !1-!9+4$(**+) /!91$(/  -( 18'$%/% �!9% 1-(= ".,$(* !-5.*%7.-

<%#9% $( !7.5!"!,%"($&*!), =(-(,!!'-.'."+,.32() % <($$3$!7*!-'89.>*!) 
1-!9+4$(**! "%. �$# $( !:/ 1$8.".<%% ,+=($(*! '!$(( "-(; 0(",(-"() $( *!-
5! 6!*=.   7.1. .9% 3 9$-= 93 =-(,( %*+. �.-./"(-*!) ! !'(**! "&3 $( !, 
-( 18'$%/% #,$#(" # ,+ !/%) 8=($&*+) ,(   1($+; % 1(-( "!)*+; $( !, 
(72,3 %). �.1. + ;,!)*+; 1!-!=  ! ".,$#3" 84 % , (; 7.1. !, $( *+; *. .>-
=(*%), 9#5/!$% ",(**!) =-(,( %*+ — 15,9 %. �!$# �( 18'$%/% �!9% , 1-!%7-
,!= ",( =($!,!) =-(,( %*+ �!  %%  ! ".,$#(" 5,5 %. 

�(-(,!!'-.'."+,.32.# 1-!9+4$(**! "& -( 18'$%/% 1-(= ".,$(*. $( !-
1%$&*+9 1-!%7,!= ",!9 (7,5 % !" !'?(9. 1-!9+4$(**!5! 1-!%7,!= ",. /!9-
1$(/ .), 1-!%7,!= ",!9 6.*(-+, 1$%" =-(,( *!,!$!/*% "+;, =-(,( *! "-8>(0-
*+; %  -(=*() 1$!"*! "% ��� (21,3 %), 1-!%7,!= ",!9 =(-(,#**+;  "-!%-
"($&*+; /!* "-8/<%), ,/$30.#  "!$#-*+( %7=($%# (0,3 %) % =(-(,#**!) ".-+ 
(0,2 %). � 1!$&7!,.*%( 1-!%7,!= ",(**+; 9!2*! "() ! *!,*+; =(-(,!!'-.'.-
"+,.32%; 1-!%7,!= ", =! "%5.(" 100 %. �=($&*+) ,(  1-(=1-%#"%) �( 18'$%-
/% �!9% , !'2(-!  %) /!9 1-!%7,!= ",( 6.*(-+  ! ".,$#(" 11,7 %, =-(,( *!-
 "-8>(0*+; 1$%" — 8,0 %, =-(,( *!,!$!/*% "+; 1$%" — 7,0 %, 1%$!9."(-%.-
$!, — 3,7 %. 	 !"-. $% 1-!,!=#" # 9!=(-*%7.<%# %"(;*%0( /!( 1(-(,!!-8>(-
*%( 1-!%7,!= ",.. � *!,*+9 *.1-.,$(*%(9 , 6.*(-*!9 % 1$%"*!9 1-!%7,!= "-
,.; #,$#(" # ! ,!(*%( '!$(( /.0( ",(**+;, /!*/8-(*"! 1! !'*+; ,%=!, 1-!-
=8/<%%: 1$%"  -(=*() 1$!"*! "% ���, ��� % 6.*(-+ /$((*!)   $.9%*%-!,.*-
*+9 1!/-+"%(9, '!$&4(6!-9."*!) 6.*(-+ /$((*!) % 9#5/!) �	�. �!$# :/ -

                                           
63© �(,%*. �. 	., �!/4.-!,. �. �., �8*5%*. 	. �., 2012 
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1!-". , !'2(9 !'?(9( 1-!%7,!= ",.  ! ".,$#(" 1! 6.*(-( /$((*!) — 69 %, 1%-
$!9."(-%.$.9 — 77 % % �	� — 22 %. 

	 *. "!#2(( ,-(9# , -( 18'$%/( ,+18 /.3" # !/!$! 80 ,%=!, 1-!=8/<%% 
$( !1-!9+4$(**!5! /!91$(/ ., . =! 90-; 5!=!, ,+-.'."+,.$% & (2( % !"=($&-
*+( ,%=+ $( !;%9%0( /!) 1-!=8/<%%, ! *!,.**+( *. !";!=.; $( !7.5!"!,!/ % 
$( !1%$(*%#, "./%( /./ =-!>>% /!-9!,+(,  /%1%=.-, 68-68-!$, . "./>( >%,%-
<. (".'$. 1) [1,  . 261].  

 
(���	#� 1. �%*.9%/. !'?(9!, 1-!%7,!= ",. ! *!,*+; ,%=!, 1-!=8/<%% , �( 18'$%/( �!9% 
 

'��������� 2007 �. 2008 �. 2009 �. 2010 �. 
�($!,.# =-(,( %*., 9$* 93

 5,5 5,1 5,2 5,6 
�%$!9."(-%.$+, "+ . 93 931,2 783,5 726,2 670,0 
�	�, 9$*. 92 28,2 30,1 16,3 17,2 
���, "+ . 93  410,6 390,7 279,3 306,9 
�.*(-. /$((*.#, "+ . 93 324,6 282,1 230,1 291,5 
�($$3$!7. (1! ,.-/(), "+ . " 550,3 545,9 563,7 557,5 
�89.5., "+ . " 638,5 635,8 665,5 725,2 
�.-"!*, "+ . " 213,6 207,5 207,7 171,9 

 
�.7,%"%( -(5%!*.$&*!5! $( !1-!9+4$(**!5! /!91$(/ . (���) "!-9!7#" 

1-!'$(9+, !'2%( =$# , ()  "-.*+. �%!$!5%0( /%) 1!"(*<%.$ $( !, -( 18'$%/% 
, *. "!#2(( ,-(9# ! ,.%,.(" # *( , 1!$*!) 9(-(. �-% "(/82(9 (>(5!=*!9 1-%-
-! "( , 28 9$* 93 % -. 0("*!) $( ! (/( 26,5 9$* 93, (>(5!=*! ,+-8'.(" # , (9% 
,%=.9% -8'!/ !/!$! 7 9$* 93. �-!,(*&  ?(9. =-(,( %*+   !=*!5! 5(/".-. $( !-
1!/-+"!) 1$!2.=% — 0,23 %, 0"! 7*.0%"($&*! *%>(, 0(9 , $( !1-!9+4$(**+; 
 "-.*.; �,-!1+ %  ! (=*%; -(5%!*.;. 

�!$(( *%7/%( 1!/.7."($% % 1!$&7!,.*%# $( *!5! 6!*=. , �( 18'$%/( �!9%, 
, 1(-,83 !0(-(=&, !'8 $!,$(*+ *(=! "81*! "&3 $( *+; "(--%"!-%) %7-7.  $.-
'!5! -.7,%"%#  ("% =!-!5, . "./>( *.$%0%(9 ,  "-8/"8-( $( *!5! 6!*=. '!$&-
4!) =!$% 9($/!"!,.-*!5! $( .. �-%(*".<%# *. 8 "!)0%,!( $( !81-.,$(*%( % 
1-%7*.*%( :/!$!5%0( /%; <(**! "() $( . (!5-.*%0(**!5! % 1!$&7!,.*%# =(, "-
,(**+; $( !,, 9.  %,+ /!"!-+; %9(3" # *. "(--%"!-%% -( 18'$%/%), 1-% *(-
! 1!-%9!) *(!';!=%9! "% *!,!5!  "-!%"($& ",. % *.-.2%,.*%# =() ",832%; 
9!2*! "() $( *!) 1-!9+4$(**! "%, 7. ".,$#3" !'-."%"& ! !'!( ,*%9.*%( *. 
6!-9%-!,.*%( !'! *!,.**!5! 1-(= ".,$(*%# !  +-&(,!9 1!"(*<%.$( -.7,%"%# 
��� % 8 $!,%#; (5! ! ,!(*%# [2,  . 13]. 

� 0% $8 ! *!,*+; 1-!'$(9 !"-. $% , �( 18'$%/( �!9% 9!>*! !"*( "% 
 $(=832%(. 

1. ����	����� 
�	����� ��������. �%!$!5%0( /.# -. 0("*.# $( ! (/., !1-
-(=($#(9.# "-.=%<%!**+9  1! !'!9,  !7=.(" %$$37%3 %7'+"/. $( *+; -( 8- !, 
% =(7!-%(*"%-8(" $( *83 1-!9+4$(**! "& % 1!"(*<%.$&*+; %*,( "!-!,. �8/!,!-
=%"($% $( *+; /!91.*%), !-5.*+ 81-.,$(*%# % 1!"(*<%.$&*+( %*,( "!-+ *( , (-
5=. , 1!$*!) 9(-( ,$.=(3" !'! *!,.**+9% =.**+9% !' :/!*!9%0( /% =! "81*+; 
$( *+; -( 8- .;: -.79(2(*%(9 1(- 1(/"%,*+; 9.  %,!, % !5-.*%0(*%#9% %; ! -
,!(*%#. �<(*/. :/!*!9%0( /!) =! "81*! "% =!$>*. !1%-."& # *. %79(-(*%( =!-
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;!=*! "% =-(,( *+; -( 8- !, *. -(*"*!) ! *!,(, 0"!  82( ",(**! 1!,+4.(" ,!7-
9!>*! "% 1$.*%-!,.*%# % -(.$&*83 :66(/"%,*! "& $( !1!$&7!,.*%#. 

2. ����
� &������	���
� &$$���������� �����
�������. �. =(#"($&*! "& 
$( !7.5!"!,%"($&*+; 1-(=1-%#"%) *(5."%,*! ,$%#3"  ,(-;*!-9."%,*.# 0% $(*-
*! "& -.'!".32%;, ,+ !/%( ".-%6+ *. :*(-5!-( 8- + % >($(7*!=!-!>*+( 1(-(-
,!7/%, <(*+ *. !'!-8=!,.*%(. �! " -(*".'($&*! "% !"-. $%  =(->%,.3": 

- *%7/.# 1-!%7,!=%"($&*! "& "-8=., /!"!-.#, *( 9!"-# *. ./"%,*!( ,*(=-(-
*%( ,+ !/!:66(/"%,*+; 9.4%* =$#  !-"%9(*"*!) "(;*!$!5%%, !" ".(" !" 
8-!,*# *.%'!$(( -.7,%"+; $( *+; =(->.,; 

- *(=! "."!0*.# %*,( "%<%!**.# 1!==(->/. 1-!%7,!= ",., ! !'(**! , 0. -
"% =!-!>*!5!  "-!%"($& ",.; 

- *%7/%) 8-!,(*& !-5.*%7.<%% 1-!%7,!= ",.. 
3. �������	������ 
���� �
���� ������� ������
. �.$+) '%7*(   ".$ 

7.9("*+9 #,$(*%(9 , $( *!) !"-. $%, !=*./! (5! -.'!". ;.-./"(-%78(" #  $.'!) 
8 "!)0%,! "&3 / %79(*(*%3 -.7$%0*+; ,*(4*%; 6./"!-!,. 	 0. "*! "%, 1-% 
-! "( /!*/8-(*<%% 9.$+( $( *+( 1-(=1-%#"%#, /./ 1-.,%$!, 8 "81.3" ,  !-(,-
*!,.*%% 7. $( *+( -( 8- + % 9!58" ! "."& # '(7  +-&#. �$(=8(" 1!=0(-/*8"& 
5-.=!!'-.783283 -!$& 9.$!5! %  -(=*(5! '%7*( . , $( *+; -.)!*.; �( 18'$%/% 
�!9%, 6!-9%-832(5! ! *!,*83 *.$!5!,83 '.78 % 7.*#"! "& 9*!5%; *. ($(**+; 
18*/"!,, 0"!, '(78 $!,*!, =($.(" (5! !'?(/"!9 5! 8=.- ",(**!) 1!==(->/%. 

4. ��������	������� �����
������� ����( ���������� ����. �-% *!--
9."%,*!9 !'( 1(0(*%% 1! "!#**+9% =!-!5.9% 7.5!"!,/% % ,+,!7/% !=*!5! 
9%$$%!*. /8'!9("-!, "-('8(" # ,,!=%"& =! 30 /9 9.5% "-.$() % 160 /9 ,("!/ 
$("*(5! % 7%9*(5! =() ",%#. �( 9!"-# *. -! "   2001 5. !'?(9!, =!-!>*!5! 
 "-!%"($& ",., !*% 1!-1-(>*(98 7*.0%"($&*! !" ".3" !" *!-9."%,*!) 1!"-('-
*! "%. �2( ;8>( !' "!#" =($. ,  "-!%"($& ",( =!-!5 1! "!#**!5! =() ",%#. 

5. �������%������ ��
��	����. �!$&4%* ",! 1-(=1-%#"%) $( !1-!-
9+4$(**!5! /!91$(/ . *( !'$.=.(" =! "."!0*+9 ,*8"-(**%9 1!"(*<%.$!9 =$# 
1-%,$(0(*%# %*,( "%<%), *(!';!=%9+; =$# 1-!,(=(*%# "(;*!$!5%0( /!) 9!-
=(-*%7.<%%  ,!(5! 1-!%7,!= ",., 0"! 1-%,!=%" / %; "(;*!$!5%0( /!98 !" ".,.-
*%3. �-%,$(0(*%( %*,( "%<%) "-('8(" <($(*.1-.,$(**!) -.'!"+, ,/$30.32() 
8$804(*%( %*,( "%<%!**!5! /$%9."., ,7,(4(**83 !<(*/8 1!"(*<%.$&*+; %*-
,( "!-!,   1-(=1!0"(*%(9 1!==(->/% 1-(= ".,%"($() -(5%!*.$&*!5! '%7*( .. 

6. '������ ����
�
��� !"-.>.3" *( !!",(" ",%( ( "( ",(**!-"!,.-*!) 
 "-8/"8-+  +-&# 1-!%7,!= ",8 1-!=8/<%%. �; 1-!#,$(*%#9%  $8>.",   !=*!) 
 "!-!*+, *(,! "-('!,.**! "& 9($/!"!,.-*!) % $% ",(**!) =-(,( %*+,   =-8-
5!) — =(6%<%" ,+ !/!/.0( ",(**!5! 1%$!,!0*!5! % 6.*(-*!5!  +-&#. �9(**! 
=(6%<%"!9 =-(,( *!5!  +-&#, , 1(-,83 !0(-(=&, 9!>*! !'?# *%"& >($.*%( -( -
18'$%/.* /%; 1-!%7,!=%"($() 6.*(-+ -. 4%-#"& (( 1-!%7,!= ",! 7. 1-(=($.-
9% -( 18'$%/%. �(5."%,*+9 9!9(*"!9 #,$#(" # %9(32(( # «7.9(2(*%(» '.-
$.* !, 1%$!,!0*%/!9, 1-!% ;!=#2(( , $(= ",%( 1(-(/! !, <(*!,!) 1!$%"%/% 
*. 9!*!1!$%7%-!,.**!9 -+*/(  +-&#, :/!*!9%0( /!) % "(;*!$!5%0( /!)  $.-
'! "% $( !1%$&*!5! 1-!%7,!= ",. /./ /!*/8-(*". *.  +-&(,!9 -+*/(, /!"!-!( 
1-%,!=%", , 0. "*! "%, / *(;,."/(  +-&# % *(7.5-87/( 9!2*! "() 1! 1-!%7,!=-
 ",8 1%$!9."(-%.$!,. 
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�. ".-($!) 1-!'$(9!) #,$#(" # *(/!91$(/ *+) 1!=;!= / ! ,!(*%3  +-&-
(,+; -( 8- !, -(5%!*. % /-.)*( *%7/%) 8-!,(*& % 1!$&7!,.*%# !";!=!,, /!"!-.# 
!'! "-#(" #   -. 4%-(*%(9 % 1!$&7!,.*%#  !-"%9(*"*!) "(;*!$!5%%. 	!79!>-
*+9 (( -(4(*%(9  ".*!,%" # '%!:*(-5("%/., ./"8.$&*.# , $( *+; -.)!*.; -( -
18'$%/%, % 1!$&7832%; =.$&*(1-%,!7*!( % =!-!5!( "!1$%,! (9.78" % 85!$&).  

7. #�������������-��������� �������%��. �-% =!9%*%-!,.*%% 1(-
-(-.'."+,.32%; !"-. $() ,  "-8/"8-( ���, -.7,%"%( ,+ !/!"(;*!$!5%0*+; 
1-!%7,!= ", 1! 5$8'!/!) 9(;.*%0( /!), ;%9%0( /!) % :*(-5("%0( /!) 1(-(-.-
'!"/( =-(,( *!5!  +-&# % !";!=!,   80("!9 ,!79!>*! "() -! ". 7.5!"!,/% % ,+-
 !/!) =!$% "!*/!9(-*!) =-(,( %*+ #,$#(" # #,*! *(=! "."!0*+9. �(8=!,$(",!-
-%"($&*+9 1-(= ".,$#(" #  ! "!#*%( $( !1%$(*%#. �!/.7."($% ,+18 /. 1%$!9.-
"(-%.$!, , -. 0("( *. 1000 93 ,+,(7(**!) =-(,( %*+ , �( 18'$%/( �!9% 1!0"% , 
=,. -.7. *%>(, 0(9 1! �!  %% , <($!9, % !=*% %7  .9+; *%7/%;  -(=% (( -(5%-
!*!,. �-(!'$.=.(" 1-!%7,!= ",! 1%$!9."(-%.$!, 1(-,!)  ".=%% !'-.'!"/% (!'-
-(7*+( 1%$!9."(-%.$+), 1-./"%0( /% *( ,+18 /.3" #  1(<%6%<%-!,.**+( 1%-
$!9."(-%.$+   8$804(**+9%  ,!) ",.9% (*!-9%-8(9!) ,$.>*! "&3 % =-.). �(-
=! "."!0*! -.7,%"+ 1-!%7,!= ",. 1! ,+18 /8 /!*/8-(*"! 1! !'*+; ,%=!, 1-!-
=8/<%%, !-%(*"%-!,.**!) *. 1!"-('*! "% "-.=%<%!**+; % *!,+; -+*/!,  '+". 
(/$((*+(  "-!%"($&*+( %  "!$#-*+( %7=($%#, *("!/ %0*+( =-(,( *+( 1$%"+, 
6.*(-.   8$804(**+9%  1(<%.$&*+9%  ,!) ",.9%). �( %9((" %*=8 "-%.$&*!5! 
;.-./"(-. % 1!$&7!,.*%( *(=-(,( *+; 1-!=8/"!, $( .:  '!-. % 1(-(-.'!"/% 5-%-
'!, % #5!=, 1-!%7,!= ",! =(5"#, %7=($%) %7 '(-( "+. 

8. ����
�
��� ������� ������ 1-!#,$#3" # , 1(-(*. +2(**! "% !"-
-. $% 7.*#"+9 1(- !*.$!9 % !=*!,-(9(**! , =(6%<%"( /.=-!,. �% $(**! "& 
-.'!"*%/!, /!91$(/ . 1!  -.,*(*%3   1996 5.  !/-."%$. & '!$(( 0(9 *. "-("&, 
*! , ( (2( ! ".(" # ,+4( *!-9."%,*!) % 7*.0%"($&*! !"$%0.(" # !" 7.-8'(>-
*!). �1.= 1-!%7,!= ",. 1-%,($ / "!98, 0"! >%"($% $( *+; 1! ($/!, "(-#3" 
/,.$%6%/.<%3 % /!*/8-(*"! 1! !'*! "& *. -+*/( "-8=., % , "! >( ,-(9# $( -
*!) '%7*(  % 1+"+,.(" ! "-+) *(=! "."!/ *(!';!=%9+;  1(<%.$% "!,. �. "(" 
1!"-('*! "& , !1(-."!-.;  !,-(9(**!) $( !7.5!"!,%"($&*!) "(;*%/%,  82( "-
,8(" 8 "!)0%,+)  1-!  *. ,.$&2%/!, $( ., "-./"!-% "!,, /-.*!,2%/!,, ,!=%"(-
$(), -.92%/!,,  1(<%.$% "!,  (-,% . %  -(=*(5! "(;*%0( /!5! 1(- !*.$. (9. -
"(-!, $( ., =(-(,!!'-.'!"/%, 9(;.*%/!,) 1-% 1(-(1-!%7,!= ",(  1(<%.$% "!,   
,+ 4%9 !'-.7!,.*%(9. �-%0%*+ /.=-!,!5! =(6%<%". /-!3" # , !" 8" ",%% !"-
,(0.32() 1!"-('*! "#9 !"-. $%  % "(9+ 1-!6(  %!*.$&*!) 1!=5!"!,/% % 1(-
-(1!=5!"!,/% /.=-!, % *%7/!9 8-!,*( !1$."+ "-8=..  

9. -��������������� ��
���
%�� ��������)������� ������
. 	 -( -
18'$%/( 9(=$(**! %=8" %*"(5-.<%!**+( 1-!<(  + % 6!-9%-!,.*%( *!,+; $(-
 !1-!9+4$(**+; ./"%,!,, /!"!-+( 9!58"  "."& ! *!,!) =$# =!$5! -!0*!5! 
-.7,%"%# % '8=8"  1! !'*+ /!*/8-%-!,."&   /!91.*%() �
� «�!*=% �+/"+,-
/.- /%) ���» *. ,*(4*(9 % ,*8"-(**(9 -+*/(. �(  ! ".,$#3" 1!/. *(!';!-
=%9!) /-%"%0( /!) 9.  + , -(5%!*( 9.$+( %  -(=*%( 1-(=1-%#"%#, 0"! 1-%,!-
=%" /  $.'! "%  +-&(,!5! % "!,.-*!5! -+*/. [2,  . 13]. 

10. 0�������� ������
����� ������� *#". �(5."%,*+9% 1!-
 $(= ",%#9% "(--%"!-%.$&*+; =% 1-!1!-<%)  ".*!,#" # 1(-(-8'+, 1!"(-% , 
*.$!5!,!) '.7( *. ($(**+; 18*/"!, $( *!) 1(-%6(-%%,  !<%.$&*.# =(5-.=.<%# 
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*. ($(*%# «:/!*!9%0( /% !18 "+*(**+;» -.)!*!,, /!*<(*"-.<%# 1(-(,!7!/ 
=-(,( %*+ % "-.* 1!-"*.# *.1-#>(**! "& *. *.1-.,$(*%#; / �+/"+,/.-8. 
�0(,%=*!, 0"! -.<%!*.$&*.# "(--%"!-%.$&*.# !-5.*%7.<%# ��� "-('8(" '!$(( 
-.,*!9(-*!5! -.79(2(*%# 1-!%7,!= ",., 1-%'$%>(*%# 1-(=1-%#"%) / *!,+9 
% "!0*%/.9  +-&#, ,!  ".*!,$(*%# %  !7=.*%# *. *!,!) "(;*!$!5%0( /!) ! *!-
,( :/!*!9%0( /!5! '.7% . >%7*(=(#"($&*! "% $( *+; 1! ($/!,. �$.'.# =%,(--
 %6%/.<%# 1(-(-.'!"/%, !-%(*"%-!,.**!) "!$&/! *. ;,!)*!(  +-&(, !" 8" ",%( 
,*#"*+; 1(- 1(/"%, % 1$.*!, -.7,%"%#, ,*(=-(*%( 9!'%$&*+; 6!-9 7.5!"!,/% 
-(7/!  *%>.3" ,!79!>*! "% ��� , 6!-9%-!,.*%% '3=>("*+; % $%0*+; =!;!-
=!, , -.)!*.;. 

	*%9.*%( / !<(*/( % 1!% /8 -(4(*%) ,+4(*.7,.**+; 1-!'$(9 !"-.>.(" 
=(#"($&*! "& 5! 8=.- ",(**+; % !'2( ",(**+; !-5.*%7.<%) *. -.7*!9 8-!,*(, 
, "!9 0% $( % *.  .9!9 ,+ !/!9. �"! 1-!#,$#(" # , 1-!,(=(*%% , -( 18'$%/( 
$( *+;  !,(2.*%)   80. "%(9 1(-,+; $%<  "-.*+ % 1-!-.'!"/( *.1-.,$(*%) 
-.7,%"%# $( *!5! /!91$(/ . [2,  . 14—15]. 

�(-"%6%/.<%# $( !, -( 18'$%/% ! 82( ",$#(" # =! "."!0*! 8 1(4*!, % (( 
1-!,(=(*%( !",(0.(" :/!*!9%0( /%9 %*"(-( .9 $( !1!$&7!,."($(). 	.>*! !"-
9("%"& *(!';!=%9! "& 1!==(->/% %*6-. "-8/"8-*!5! !'8 "-!) ",. 80. "/!, 
$( *+; -( 8- !,, !'( 1(0%,.32%;  +-&(,!( *.1!$*(*%( %*,( "%<%!**+; !'?-
(/"!,. �! 8=.- ",(**.# 1!==(->/. /.1%".$!(9/%; 1-!(/"!, (!" 0,3 =! 10 9$-= 
-8'.)  !7=.*%# %*6-. "-8/"8-+ — "-.* 1!-"*!), 1(-(-.'."+,.32(), '%!:*(--
5("%0( /!) — ,/$30.(" 9%*%9%7.<%3 .-(*=*!) 1$."+, . ,!79!>*!, % ! ,!'!-
>=(*%( !" *((, !" ".9!>(**+; 1!4$%*, 1-(=! ".,$(*%( %*+; 6!-9 1!==(->/%. 
�./.# 1!==(->/. 1!7,!$%" !'( 1(0%"&  .9!6%*.* %-!,.*%(  "-!%"($& ",. $(-
 !,!7*+; =!-!5, *! *( 89(*&4%" ! "-!"8 1-!'$(9+ =$# '!$&4() 0. "% $( !-
1!$&7!,."($(). �-.* 1!-"*+) ,!1-!  1-% ! ,!(*%% $( *+; -( 8- !, %9((" =,. 
. 1(/".: % "!0*%/% 6%*.* %-!,.*%# =!-!>*!5!  "-!%"($& ",. % 1$.*%-!,.*%( 
=!-!>*!)  ("%. �.%'!$(( -(.$&*!) 6%*.* !,!)  ;(9!) =!-!>*!5!  "-!%"($&-
 ",. 1-(= ".,$#(" #  !,9( "*!( ,$!>(*%(  -(= ", '%7*( . % 5! 8=.- ",.. �( -
18'$%/. #,$#(" # 8*%/.$&*+9  8'?(/"!9 ��, 5=( -.7-.'!".*. �(*(-.$&*.#  ;(-
9.  "-!%"($& ",. $( *+; =!-!5 ��. �(*(-.$&*!)  ;(9!) 1-(=8 9."-%,.(" #: 

•  "-!%"($& ",! 9.5% "-.$&*+; % 5-87! '!-!0*+; $( *+; =!-!5 /-85$!5!-
=%0*!5! =() ",%# , 1(-%!=   2010 1! 2018 55. 1-!"#>(**! "&3 4430 /9;  

• -(/!* "-8/<%#  82( ",832%; =!-!5 1-!"#>@**! "&3 789 /9.  
�(5%!*.$&*+( 1-!(/"+ %*6-. "-8/"8-*!5! -.7,%"%# ,  6(-(  !7=.*%# $( -

*+; =!-!5 1!$80%$% , 2009 5. 6%*.* !,83 1!=1% /8 , ,%=(  8',(*<%) %7 6(=(-
-.$&*!5! '3=>(". , -.79(-( 106,6 9$* -8'.  

� ,!79!>*! "#9 $( *!5!  (/"!-. �( 18'$%/% �!9% 9!>*! !"*( "%: 
1) -(.$%7.<%3 ! *!,*+; '%7*( -1-!(/"!, 1! 5$8'!/!) 1(-(-.'!"/( =-(,(-

 %*+; 
2) 8,($%0(*%( !'?(9!, 7.5!"!,/% $( . % -.7,%"%( "-.* 1!-"*!) %*6-.-

 "-8/"8-+ =$# ! ,!(*%# $( .; 
3) -.7,%"%( *!,+;  (59(*"!,  1-! . *. =-(,( %*8 ,  6(-( :*(-5("%/% % 

 "-!%"($& ",. 1!  $(=832%9 *.1-.,$(*%#9:    
� 9.  !,!( 1-!%7,!= ",! =(-(,#**+; /$((*+; /!* "-8/<%);  
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� 8,($%0(*%( =!$% =(-(,#**!5! =!9! "-!(*%# , -.9/.; 1-%!-%"("*!5! *.-
<%!*.$&*!5! 1-!(/". «�! "81*!( % /!96!-"*!( >%$&( — 5-.>=.*.9 �!  %%»; 

� 1-%9(*(*%( :*(-5!*! %"($() =-(,( *!5! 1-!% ;!>=(*%# , /.0( ",( .$&-
"(-*."%,*+; % "!0*%/!, "!1$%,. =$# /!998*.$&*!) :*(-5("%/%; 

� 1(-(;!= !" :/ 1!-". 1-!=8/<%%   *%7/!)  "(1(*&3 1(-(-.'!"/% (/-85-
$+) $( ) / 1-!%7,!= ",8 $( !1-!=8/<%%   5$8'!/!) 1(-(-.'!"/!) =-(,( %*+. 

�(-,! "(1(**!) 7.=.0() =$#  ".'%$%7.<%% :/!*!9%0( /!5! 1!$!>(*%# % 
8 "!)0%,!5! -.7,%"%# :/!*!9%/% �( 18'$%/% �!9% #,$#(" # 8$804(*%( %*,(-
 "%<%!**!) 1-%,$(/."($&*! "% $( !1-!9+4$(**!5! /!91$(/ . �( 18'$%/% 
�!9%. �-.,*%"($&*.# !<(*/. :66(/"%,*! "% % 1!$&7!,.*%# ,*8"-(**(5! % 
,*(4*(5! 1!"(*<%.$. $( !7.5!"!,%"($&*!) !"-. $% �( 18'$%/% �!9%   =-85%-
9% -(5%!*.9% �(,(-!-�.1.=*!5! 6(=(-.$&*!5! !/-85.. 

�( 18'$%/. �!9% !"*! %" # / *.%'!$(( -.7,%"+9 $( !1-!9+4$(**+9 -(-
5%!*.9 �!  %%. �=( & 1-(= ".,$(*+ 1!0"% , ( ,%=+ $( !1-!9+4$(**!) =(#-
"($&*! "%, *.0%*.# !" 7.5!"!,/% =-(,( %*+ % 7./.*0%,.# (( 5$8'!/!) ;%9%0(-
 /!) 1(-(-.'!"/!). �1%-.# & *. '!5."()4%( $( *+( -( 8- +, -( 18'$%/. 9!-
>(" ,*( "% ,( &9.  82( ",(**+) ,/$.= , :/!*!9%/8 *( "!$&/! �(,(-!-
�.1.=*!5! -(5%!*., *! % , ()  "-.*+. �=*./! ,!79!>*! "% =$# 8,($%0(*%# 7.-
5!"!,/% % 1(-(-.'!"/% =-(,( %*+ 1!/. % 1!$&783" # =.$(/! *( , 1!$*!) 9(-(. 
� :"! , "! ,-(9#, /!5=. ,*8"-(**%) % 7.-8'(>*+) -+*/%  !;-.*#3"  1-!  *. 
$( !'89.>*83 1-!=8/<%3, /.0( ",(**+( 1%$!9."(-%.$+ % %7=($%# %7 *%;.  

�=*%9 %7 ! *!,*+; 8 $!,%) % 1!$&7!,.*%# -(7(-,!, $( *!5! /!91$(/ . 
-( 18'$%/% #,$#(" # -.7,%"%( 9.$!5! $( *!5! '%7*( .. �-% :"!9 1(- 1(/"%,+ 
(5! -.7,%"%# ,  !,-(9(**!) !' ".*!,/( =!$>*+ '+"&  ,#7.*+, 1-(>=( , (5!,   
!-%(*".<%() *. ! ,!(*%( *!,+; ,%=!, =(#"($&*! "%, % 1!$&7832%; 1(-(=!,+( 
"(;*!$!5%% %  !7=.32%; 1-!=8/<%3 ,+ !/%; 1(-(=($!,. 

�%-!/!( -. 1-! "-.*(*%( , $( !1-!9+4$(**!9 /!91$(/ ( 1!$80%$ 9.-
$+) '%7*( , , /!"!-!9 7.*#"! !/!$! 5 % , (; !-5.*%7.<%) 9.$!5! '%7*( . % 
18 % 0% $(**! "% , (; -.'!".32%; /!91$(/ .. 	 8 $!,%#;  !/-.2(*%#  %$. 
 ($&;!7!-5.*%7.<%) 9.$+) $( *!) '%7*(  =.("  -(= ",. /  82( ",!,.*%3 >%-
"($#9 *( "!$&/! $( *+; 1! ($/!,, *! %  ($. �% $(**! "& 9.$+; $( *+; 1-(=-
1-%#"%) % 1!,+4(*%( %; -!$% , 7.*#"! "% *. ($(*%# 1-(= ".,$(*+ , ".'$. 2. 

 
(���	#� 2. �.7,%"%( 9.$!5! $( *!5! '%7*( . , �( 18'$%/( �!9% 

 

'��������� 2007 �. 2008 �. 2009 �. 
2009 �. � 

2008 �., % 

�% $! 9.$+; 1-(=1-%#"%), (=.: 
– 1! $( !7.5!"!,/( 238 269 394 146,5 

– 1! !'-.'!"/( =-(,( %*+ % 1-!%7,!= ",8  
%7=($%) %7 =(-(,. 128 114 148 129,8 

�-(=*( 1% !0*.# 0% $(**! "&, 0($.: 
– , $( !7.5!"!,/( 2 596 3 002 2 410 80,3 

– , !'-.'!"/( =-(,( %*+ % 1-!%7,!= ",8  
%7=($%) %7 =(-(,. 1 760 1 411 1 196 84,8 
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	!7*%/*!,(*%( , -( 18'$%/( 9.$+; 1-(=1-%#"%) $( *!5! /!91$(/ .  ,#-
7.*!   9.  !,+9% '.*/-!" ",.9% $( !7.5!"!,%"($&*+; 1-(=1-%#"%) , 1995—
1998 55., /!5=. *. '.7( ./"%,*!) 0. "% -(6!-9%-8(9+; %$% $%/,%=%-8(9+; 
1-(=1-%#"%) !-5.*%7!,+,.$% & 9.$+( 1-(=1-%#"%#,  !7=.,.$% & *!,+( -.'!-
0%( 9( ". =$# ,+ ,!'!>=.(9+; -.'!"*%/!,, . "./>(   1!,+4(*%(9 1$."(>(-
 1! !'*!5!  1-! . *. ,*8"-(**(9 -+*/(. �.$+) '%7*(  , $( *!9  (/"!-( =.$ 
,!79!>*! "& ,+>%"&  ($& /%9 >%"($#9, "./ /./ , *(/!"!-+; *. ($(**+; 18*/-
".; -( 18'$%/%  ($& /!;!7#) ",(**.# =(#"($&*! "& 1-./"%0( /% 1-(/-."%$. &. 
�.9("*83 -!$& 9.$+) $( *!) '%7*(   +5-.$ % , *.1!$*(*%% =!;!=*!) 0. "% 
'3=>("!, $( *+; -.)!*!,. �'?(9+ 1-!%7,!= ",. $( !1-!=8/<%% , �( 18'$%/( 
�!9% ;.-./"(-%783" =.**+( ".'$. 3. �./ ,%=*! %7 *%;, 9.$+( 1-(=1-%#"%# 
8,($%0%,.3" 1-!%7,!= ",! 1%$!9."(-%.$!,, 8=($&*+) ,(  9.$!5! '%7*( . , 
,+,!7/( =-(,( %*+ 89(*&4.(" #. �!*!1!$%() 9.$!5! '%7*( . #,$#(" # 1-!%7-
,!= ",! =-(,( *!5! 85$#. 

 
(���	#� 3. �'?(9+ 1-!%7,!= ",. % 8=($&*+) ,(  9.$!5! '%7*( .  

, ,+18 /( !"=($&*+; ,%=!, $( !1-!=8/<%% , �( 18'$%/( �!9% [1, 3] 
 

-	� ������#		 2007 �. 2008 �. 2009 �. 2010 �. 
	+,!7/. =-(,( %*+, "+ . 1$!". 93 1518 1310 1281 948 
�!$# 9.$!5! '%7*( ., % 24,6 22,8 22,4 17,4 
�($!,.# =-(,( %*., "+ . 1$!". 93 1382 1193 1167 864 
�!$# 9.$!5! '%7*( ., % 25,0 22,9 22,5 16,9 
�%$!9."(-%.$+, "+ . 93 220 215 177 141 
�!$# 9.$!5! '%7*( ., % 25,3 26,3 21,7 17,4 
�/!**+( % =,(-*+( '$!/%, "+ . 92 9,0 6,8 4,0 2,4 
�!$# 9.$!5! '%7*( ., % 85,3 85,8 85,4 84,7 

 
	 2010 5. !-5.*%7.<%#9% 9.$!5! '%7*( . 1-!%7,(=(*! 5,6 % 1-!=8/<%% $(-

 !1-!9+4$(**!5! /!91$(/ . (, 2008 5. — 6,6 %). �8'?(/"+ 9.$!5! '%7*( . , 
! *!,*!9 ! 82( ",$#3" 7.5!"!,/8 % -. 1%$!,/8 =-(,( %*+, . "./>( 1-!%7,!-
=#" -.7$%0*+(  "-!%"($&*+( =(".$% %7 =-(,( %*+. 

�%$!9."(-%.$+ '+$% % ! ".3" #  (5!=*# !=*%9 %7 ! *!,*+; ,%=!, 1-!-
=8/<%% $( !1(-(-.'!"/% 9.$!5! '%7*( .. � !'(**! "#9% !"(0( ",(**!5! $( !-
1%$(*%# #,$#3" #: 

•  $.'+) ,*8"-(**%) -+*!/, *. 0"! 8/.7+,.(" '!$&4!) !'?(9 :/ 1!-". 
1%$!9."(-%.$!, (!/!$! 80 % 1%$!9."(-%.$!,, 1-!%7,(=(**+; /./ , �!  %%, "./ 
% , �( 18'$%/( �!9%);  

• *%7/.# -(*".'($&*! "& 1-!=8/<%% $( !1%$(*%# , $(= ",%( *(=! "."!0-
*!) % *(:66(/"%,*!) 1(-(-.'!"/% =-(,( %*+;  

• 1-%9(*(*%( 9!-.$&*! % 6%7%0( /% 8 ".-(,4(5! $( !1%$&*!5! !'!-8=!-
,.*%#.  

�-!=8/<%# $( !1%$(*%# 9.$+; 1-(=1-%#"%) 1!  -.,*(*%3   .*.$!5%0*!) 
1-!=8/<%(), ,+18 /.(9!) /-81*+9% %  -(=*%9% 1-(=1-%#"%#9%, %9((" *%7/!( 
/.0( ",! %7-7. *.-84(*%# -.79(-!, % 5(!9("-%% =! /%. �%$!9."(-%.$+ *(  8-
4." # % *( !'-.'."+,.3" # .*"% (1"%/!9, %7-7. 0(5! , "(1$!( ,-(9# 5!=. 1-!-
% ;!=%" '+ "-!( 8;8=4(*%( %; /.0( ",.. �-!9( "!5!, '!$&4%* ",! 9.$+; 
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1-(=1-%#"%) ,+18 /.3" 1-!=8/<%3 , *('!$&4%; !'?(9.;, %9(3" *( ".'%$&-
*+( !'?(9+ 1-!%7,!= ",.. 	 -(78$&"."( <(*+ -(.$%7.<%% 1%$!1-!=8/<%% "./%; 
1-(=1-%#"%) '!$(( 0(9 , 1,5—2 -.7. *%>(, 0(9 8 /-81*+; %  -(=*%; $( !1%$&-
*+; 1-(=1-%#"%).  

	 '!$&4%* ",( 98*%<%1.$&*+; !'-.7!,.*%) 1-(!'$.=.(" 7.5!"!,/. =-(,( %-
*+ % 1-!%7,!= ",! 1%$!9."(-%.$!,, , "-(0.(" # 1-!%7,!= ",! !/!**+; % =,(-*+; 
'$!/!,, . "./>( "(;*!$!5%0( /!) 2(1+ =$# 1-!%7,!= ",. <($$3$!7+ % =-(,( *!) 
9.  + %7 !";!=!, $( !1%$(*%# % =(-(,!!'-.'!"/%. �! !'2()  "!%9! "% $( !1-!-
=8/<%% $( *!)  (/"!- �( 18'$%/% �!9% 1!0"% ,( &  /!*<(*"-%-!,.* , 5. �+/"+,-
/.-(, 0"!  ,#7.*!   -.79(2(*%(9 7=( & =!-!5!) <($$3$!7*!-'89.>*!) 1-!=8/<%%. 
�. ,"!-!9 9( "( *.;!=%" # � "&-	+9 /%) -.)!*   1$%"*+9 1-!%7,!= ",!9. 	 
1-(=($.; 98*%<%1.$&*+; !'-.7!,.*%) ! *!,*!) !'?(9 !"5-8>(**+; $( *+; "!-
,.-!, 9.$!5! '%7*( . !'( 1(0%,.3" $( !7.5!"!,/. % $( !1%$(*%(.  

'������� ����������	 ������ ������� �	�����. � !=*!)  "!-!*+, 
1-(=1-%#"%# 9.$!5! '%7*( . *.;!=#" # , '!$(( '$.5!1-%#"*+; 8 $!,%#;, 0(9 
/-81*!5!. �. *%; *( $(>%" '-(9# !",(" ",(**! "% 7. -.7,%"%(  !<%.$&*!)  6(-
-+ !-5.*%7.<%%, 7. 6%*.* !,83 1!==(->/8 -.'!"*%/!,, 1(* %!*(-!, ,  !!"-
,(" ",%%   7./$30(**+9% /!$$(/"%,*+9% =!5!,!-.9%, "./ /./ , '!$&4%* ",( 
 ,!(9 9.$+( 1-(=1-%#"%# *( %9(3" /!$$(/"%,*+; =!5!,!-!,. �.$+( 1-(=1-%-
#"%# , 9(*&4%; !'?(9.; 7.*%9.3" #  "-!%"($& ",!9 $( !,!7*+; =!-!5. 
 ( $% 
,/$.=+,.(" # 9(*&4(  -(= ", , -.7,%"%( 1-!%7,!= ",., 9(*&4(  !<%.$&*.# *.-
5-87/., "! % 7."-."+ *. 1-!%7,!= ",! 1 93 =-(,( %*+ 8 1-(=1-%#"%) 9.$!5! 
'%7*( . *. 10—20 % *%>(, 0(9 8 /-81*+; 1-!%7,!= ",. �!, *( 9!"-# *. , ( 
«1$3 +», 8 9.$!5! $( *!5! '%7*( . ( "& *(9.$! *(-(4(**+; 1-!'$(9. 

�!-9!7#" =(#"($&*! "& '!$&4%* ",. 9.$+; 1-(=1-%#"%) *(=! "."!/  !'-
 ",(**+;  -(= ", *. -.7,%"%( '%7*( . %  $!>*! "% , 1!$80(*%% 7.(9*+; 
 -(= ",, *.1-%9(- /-(=%"!, =$# 9!=(-*%7.<%% % -. 4%-(*%# 1-!%7,!= ",., 1!-
5.4(*%# /-(=%"!- /!) 7.=!$>(**! "%, 1!1!$*(*%# !'!-!"*+;  -(= ",, ,+1$.-
"+ 7.-1$."+, !'8 $!,$(**+( *(,+5!=*+9% 8 $!,%#9% 1-(=! ".,$(*%# /-(=%-
"!,. �$# 1-(=1-%#"%) 9.$!5! '%7*( . *(1!=?(9*+ 1-!<(*"*+(  ".,/% 1! /-(-
=%".9, /!"!-+( , ! *!,*!9 *! #" /-."/! -!0*+) ;.-./"(-, 0"! "./>( *(,+5!=-
*!. �2( '!$(( /-%"%0*+9 #,$#(" # !" 8" ",%( 8 '!$&4() 0. "% 9.$+; 1-(=-
1-%#"%) 7.$!5!,!) 9.  +. �.9. 1-!<(=8-. !6!-9$(*%# /-(=%". "-('8(" !" 7.-
(92%/. 1-(=! ".,$(*%# !5-!9*!5! /!$%0( ",. =!/89(*"!,. 

	 *. "!#2(( ,-(9# =$# '!$&4%* ",. $( *+; 1-(=1-%#"%) -( 18'$%/% !=-
*!) %7 ./"8.$&*+; 1-!'$(9 #,$#(" # *(,!79!>*! "& 1!$80%"& /-(=%"*+( -(-
 8- +. �.*/%, *.0%*.#   =(/.'-# 2008 5., 1-!=!$>.3" 7./-+,."& /-(=%"*+( $%-
*%%, . ( $% % ,+=.3" 7.(9*+(  -(= ",., "! 1!= 20—23 % 5!=!,+;. �'+"!0*+( 
1-(=1-%#"%#,  1(<%.$%7%-832%( # *. 7.5!"!,/( $( ., *( %9(3" 4.* !, 1!1-.-
,%"&  ,!( 6%*.* !,!( 1!$!>(*%( 7.  0(" /-(=%"!,. �(=! "."!/ 6%*.* !,+; 
 -(= ", 1-%,!=%" / "(;*!$!5%0( /!) !" ".$! "%. �.$%0%( 8 ".-(,4(5! !'!-8-
=!,.*%#, *(=! "."!/ 1-!%7,!= ",(**+; 1$!2.=() *(5."%,*!  /.7+,.3" # *. 
-(78$&".".; -.'!"+ 9.$+; 1-(=1-%#"%). 

�-!=8/"%,*! -.'!"."& 1-(=1-%#"%#9 9.$!5! $( *!5! '%7*( . �( 18'$%/% 
�!9% 9(4.(" % '-(9# *.$!5!,!) *.5-87/% — , '!$&4() 9(-( 1-(=1-%#"%#9, 
% 1!$&7832%9 !'2(1-%*#"83  % "(98 *.$!5!!'$!>(*%#, , 9(*&4() — -.'!-
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".32%9 1! (=%*!98 *.$!58 *. ,9(*(**+) =!;!= % 81-!2(**!)  % "(9( *.$!-
5!!'$!>(*%#. 

�!/. 0"! 1$!;! -(4.(" # 1-!'$(9. 1-(!=!$(*%# .=9%*% "-."%,*+; '.-&(-
-!,,  !7=.,.(9+;  !  "!-!*+ !-5.*!, ,$. "% % 81-.,$(*%# , (; 8-!,*(). �.$!-
98 $( *!98 '%7*( 8  (-&(7*! 9(4.3" 1-.,%$. % 1-!<(=8-+, *.=89.**+( 0%-
*!,*%/.9%  ,(-; 1-(=8 9!"-(**+; 7./!*!=."($&*+9% % *!-9."%,*+9% =!/8-
9(*".9%, 0. "+( 1-!,(-/% *.$!5!,+; !-5.*!, % =-85%; /!*"-!$%-832%; % %*-
 1(/"%-832%; !-5.*%7.<%), "-8=*! "% 1-% !6!-9$(*%% =!/89(*"!, *. !"/-+-
"%( *!,!5! 1-(=1-%#"%#. 	  ,#7%   -.7,%"%(9 1-(=1-%*%9."($& /!) ./"%,*! "% 
% 1-!,!75$.4(*%(9 9.$!5! '%7*( . ! *!,!) -. 4%-(*%#  -(=*(5! /$.  . �-(-
7%=(*" �!  %% 1-(=$!>%$ 7.1-("%"& 1-!,(-/% 1-(=1-%#"%) 9.$!5! '%7*( . '(7 
-(4(*%#  8=. %$% 1-!/8-."+. �". 9(-., *. *.4 ,75$#=, '8=("  1! !' ",!,."& 
-(4(*%3 8/.7.**!) 1-!'$(9+. 

�(5."%,*! ,$%#(" *. :/!*!9%/8 9.$+; $( !7.5!"!,%"($&*+; 1-(=1-%#"%) 
 (7!**! "& 1! "81$(*%# 7./.7!,. � :"! , 8 $!,%#; 8 "!#,4(5! # 9!*!1!$%79. , 
<(*!!'-.7!,.*%% % 7./81/.;  !  "!-!*+ /-81*+; 1!"-('%"($()  +-&#. 

�.$!98 $( *!98 '%7*( 8 "-('8(" # '!$((  !$%=*.# 5! 8=.- ",(**.# 1!=-
=(->/.. �. 2004—2005 55. $%4& =,. 9.$+; 1-(=1-%#"%# -( 18'$%/%  9!5$% 1!-
$80%"& 5! 8=.- ",(**83 1!==(->/8 , ,%=( 6%*.* %-!,.*%# -.7-.'!"!/ '%7*( -
1$.*., 11 !-5.*%7.<%) 1!$80%$%  8' %=%% *. 1!5.4(*%( 1-!<(*"*+;  ".,!/ 1! 
/-(=%".9 % !=*! 9.$!( 1-(=1-%#"%( ,! 1!$&7!,.$! & $%7%*5!9. 	 (5! >( *. 
1!==(->/8 9.$!5! $( *!5! '%7*( . %7 -( 18'$%/.* /!5! '3=>(". '+$! ,+=(-
$(*! "!$&/! 0("+-( 9%$$%!*. -8'$(). 

	 2006 5. �-.,%"($& ",!9 �( 18'$%/% �!9% %79(*(* 1!=;!= / !/.7.*%3 
1!9!2% 9.$!98 '%7*( 8. �!5$. *! <($(,!) -( 18'$%/.* /!) 1-!5-.99( «�.7-
,%"%( % 1!==(->/. 9.$!5! 1-(=1-%*%9."($& ",. % 1!"-('/!!1(-.<%% , �� 
(2006—2008 55.)», !'?(9 6%*.* %-!,.*%# 7.  0("  -(= ", -( 18'$%/.* /!5! 
'3=>(". '+$ 1-(=8 9!"-(* , -.79(-( 94,3 9$*. -8'. �  !>.$(*%3, :"%  -(= ",. 
,+=($#3" # *. 1!==(->/8 , (5! 9.$!5! '%7*( . -( 18'$%/%. �!:"!98 *. '!$&-
483 1!9!2& 5! 8=.- ",. $( !7.5!"!,%"($#9 -.  0%"+,."& 1!/. *( 1-%;!=%" #. 

�!,+) �( *!) 1$.* �( 18'$%/% �!9% 1-(=1!$.5.(" -. 1-(=($(*%( $( *!-
5! 6!*=. , 1(-,83 !0(-(=& .-(*=."!-.9, 1-(= ".,%,4%9 1-%!-%"("*+( %*,(-
 "%<%!**+( 1-!(/"+ , !'$. "% ! ,!(*%# $( !,. �./%9 !'-.7!9, 8 9.$+; $( !-
1(-(-.'."+,.32%; 1-(=1-%#"%) ,!7*%/.3" *!,+( 1-!'$(9+   1!$80(*%(9 
$( *!5! 6!*=.. � "!98 >( :"! 9!>(" ,+7,."& ,!$*8 *(7./!**+; -8'!/, ,(=& , 
-#=( -.)!*!,, ! *!,*!( *. ($(*%( >%,(" 7.  0(" $( *!5! '%7*( .. �!7=.*%( 
1-(=1-%#"%),  ,#7.**+;   !' $8>%,.*%(9 .-(*=*+; $( !, (1-!%7,!= ",!  .*%-
".-*+; -8'!/, -8'!/ 8;!=., ,+1!$*(*%( 9(-!1-%#"%) 1! $( !7.2%"(, $( !,! -
 ".*!,$(*%3, $( !1! .=/.9,  "-!%"($& ",8 ,!$!/!,, $( *+; =!-!5, $( !!;-.*-
*!) =(#"($&*! "%), $%4& 0. "%0*! -(4.(" =.**83 1-!'$(98. 

	 :"!9 5!=8 7./.*0%,.3" #  -!/% =() ",%) =!5!,!-!, /81$%-1-!=.>% $( -
*+; *. .>=(*%) =$# /!99(-0( /!5! % 1!$&7!,.*%#, *. ! *!,( /!"!-+; 9.$+) % 
 -(=*%) '%7*(  9!5 % 1!$&7!,."& $( *+( =($#*/% , "(0(*%( !=*!5! 5!=.. �( -
*!) /!=(/  $%4.(" :"!5! 1-.,. 9.$+) %  -(=*%) '%7*( . �! "81 , $(  9!>(" 
%9("& "!$&/! /!91.*%#, ,+%5-.,4.# .8/<%!* 1! .-(*=(, % /!"!-.# 9!>(" 1!$8-
0%"& 80. "!/ $( *!5! 6!*=. *.  -!/ !" 10 =! 49 $("  ! , (9% !'#7."($& ",.9% 
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*. :"!9 80. "/(. �"! !",(" ",(**! "&,  ,#7.**.#   ,!  ".*!,$(*%(9 $( !,, !;-
-.*!) !" 1!>.-!,, %  !7=.*%# %*6-. "-8/"8-+.  

�! 7.9+ $8 -(=./"!-!, �( *!5! /!=(/ ., *( /!$&/! $(" *.7.= '+$. 1-(=-
1-%*#". 1!1+"/. / "!98, 0"!'+ $(   0%".$ # 0. "*!)  !' ",(**! "&3. �-(=1!-
$.5.$! &, 0"! 8 $( *+; 85!=%) =!$>(* '+"& ;!7#%* —  !' ",(**%/, /!"!-+) 
'8=(" *( "!$&/! .-(*=!,."& $( , *! %  9!>(" ,$.=("& 80. "/!9 *. 1! "!#**!) 
! *!,(. 	 /!*<( !/"#'-# *. �!  %) /!-�%*$#*= /!9 $( *!9  .99%"( '+$! 7.-
#,$(*!, 0"!  !' ",(**! "% *. $( . *( '8=(".  

	! 9*!5%; -(5%!*.; , 98*%<%1.$&*+; !'-.7!,.*%#; '+$% -.7-.'!".*+ 
98*%<%1.$&*+( <($(,+( 1-!5-.99+ =$# 1!==(->/% 9.$!5! %  -(=*(5! '%7*( ., 
% :"! '+$! ,/$30(*! , -(5%!*.$&*+( $( *+( 7./!*+, /./ % /$30%"($&*+(  $8-
0.% =$# =! "81. *. !=%* 5!=, 0"! =.$! '+ ,!79!>*! "& =! "81. =$# 9.$!5! '%7-
*( . *. $( *+( =($#*/%.  

	!!'2( %*%<%."!-!9 =!18 /. , % /$30%"($&*+;  $80.#; , $(  9.$!5! % 
 -(=*(5! '%7*( . ,+ "81%$ �! $( ;!7, *! 1!"!9 !"/.7.$ # !" :"!) %=(%. �+$! 
7.#,$(*!, 0"! -(5%!*+, /!"!-+( 1-%7*.$% 98*%<%1.$&*+( <($(,+( 1-!5-.99+ 
=$# % /$30%"($&*+;  $80.(,, =!$>*+ 1-(/-."%"& «%5-."& , :"% %5-+», "./ /./ 
, "./!9  $80.( =-(,( %*. 7.5!"!,$#$. & *( =$# 98*%<%1.$&*+; <($(), . =$# 
/!99(-0( /!5! % 1!$&7!,.*%#, ". (. *. 1-!=.>8.  

�"!'+ -(4%"& 1-!'$(98 9.$!5! %  -(=*(5! '%7*( . , $( *!) !"-. $%, *(!'-
;!=%9! =!5!,!-%"& # !  !7=.*%% , 98*%<%1.$&*+; !'-.7!,.*%#; -( 18'$%/% 
 1(<%.$&*+; /!9%  %) 1! -.7,%"%3 $( !7.5!"!,!/, /!"!-+( , "!9 0% $( =!$>*+ 
-(4."& ,!1-! + $( *!) %*6-. "-8/"8-+. �!,9( "*!   /-81*+9% .-(*=."!-.9% , 
-.9/.; /!9%  %) *(!';!=%9! !1-(=($%"&, /./ '+"&   9.$+9 %  -(=*%9 '%7*(-
 !9. 	!79!>*!, :"! '8=(" 6!-9. 1!=-#=.,  8'.-(*=., %, , "!9 0% $(, % /$30%-
"($&*+)  $80.), ". (. ,+=($(*%( "(; >( !=*!$("*%; =($#*!/, *! 1-% :"!9 98*%-
<%1.$&*!( !'-.7!,.*%( =!$>*! 0("/! !1-(=($%"& "(  .9+( 98*%<%1.$&*+( *8>-
=+, *.1-%9(-: 7.5!"!,/. =-!, =$# 9( "*!5! *. ($(*%#, -(/!* "-8/<%#, -(9!*" 
7=.*%) %  !!-8>(*%),  "-!%"($& ",! % -(9!*" =!-!5 % 9! "!,+; 1(-(1-.,. 

�$# 1!==(->.*%# :/!*!9%/% , 1-!'$(9*+; 98*%<%1.$&*+; !'-.7!,.*%#, 
!'( 1(0(*%#  ".'%$&*+; 7.-.'!"/!,,  *%>(*%# '(7-.'!"%<+ *(!';!=%9!  "%-
98$%-!,."& 1!,+4(*%( 8-!,*# /!*<(*"-.<%% /.1%".$. , $( !1-!9+4$(**!9 
/!91$(/ (,  !=() ",8# 8,($%0(*%3 /!$%0( ",. /!91.*%), 1-(= ".,$#32%;  !-
'!) /-81*+( %*"(5-%-!,.**+(  "-8/"8-+, !'( 1(0%,.32%( "(;*!$!5%0( /%) 
<%/$ !" .-(*=+ $( !,, $( !7.5!"!,/%, 1(-(-.'!"/% =-(,( %*+ =!  '+". 1-!=8/-
<%%. 	 -.9/.; "./%; !'?(=%*(*%) 8$804.(" # 81-.,$#(9! "& *. -.7$%0*+; 
 ".=%#; 1-!%7,!= ",., 1!#,$#(" # ,!79!>*! "& 1(-(-. 1-(=($#"& 6%*.* !,+( 
1!"!/%, !'( 1(0%,."& =!$5! -!0*!( 1$.*%-!,.*%( 1-!%7,!= ",(**+; 1-!<( -
 !,, !'*!,$#"& ! *!,*+( 6!*=+, ,*(=-#"& *!,83 "(;*%/8. 

� !'(**! "&3 $( *!5!  (/"!-. :/!*!9%/% ,  !,-(9(**+; -+*!0*+; 8 $!-
,%#; #,$#(" # 9*!5!<($(,!( *.7*.0(*%( % 1!$&78(9+; $( *+; -( 8- !,. 	 :/!-
*!9%0( /!9 !"*!4(*%% !*! 1-(=1!$.5.(" !<(*/8 80. "/. $( *!5! 6!*=. 1!  !-
,!/81*! "% =%66(-(*<%.$&*!) ($( *!)) -(*"+, !'-.7832() !" % 1!$&7!,.*%# 
=-(,( *+;, *(=-(,( *+; % -(/-(.<%!**+; 1!$(7*! "() $( .. 	 ( :"! 1!=0(-/%-
,.(" ./"8.$&*! "& %  $(=!,.*%# ,! 1-!%7,!= ",(**+; 1-!<(  !, , $( *!9  (/-
"!-( :/!*!9%/%. �-% :"!9, =$# -.7-.'!"/% *.80*! !'! *!,.**!) 9("!=!$!5%% 
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,! 1-!%7,!= ",. $( *+; -( 8- !, *(!';!=%9! 80%"+,."&  "!%9! "& , (; 1!-
$(7*! "() $( .: =-(,( *+;, *(=-(,( *+; % -(/-(.<%!**+;. 

�-% .-(*=( 80. "/!, $( *!5! 6!*=. %; 9(*!,.#  "!%9! "& 1-!#,$#(" # 0(-
-(7 1!"-('%"($&*+(  "!%9! "% 1-!%7-. ".32%; *. *%; =-(,! "!(, , ,%=( /!-
$%0( ",(**+;  !!"*!4(*%) %;  "!%9! "(). � *!,8 :"%;  !!"*!4(*%) 6!-9%-
-83" !"*!4(*%# 9(>=8 !'2( ",(**! *(!';!=%9+9% 7."-.".9% *. ! ,!(*%( 
-.  9."-%,.(9+;  "!%9! "(). �804%( 80. "/% $( . "-('83" 9(*&4%; 7."-." *. 
! ,!(*%( % ,! 1-!%7,!= ",! $( *+; -( 8- !,. �1(<%6%/. $( *+; !"*!4(*%) 
,+=($(*. , ! !'!) 6!-9( =!;!=. — $( *!) -(*"(. �!5." ",!  !=(->.*%# :"!) 
:/!*!9%0( /!) /."(5!-%% 7./$30.(" # , "!9, 0"! $( *.# -(*". *( "!$&/! ,+-.-
>.(" !"*!4(*%#  !' ",(**! "% *. $( *+( -( 8- +, 1(-(=.0% 80. "/!, $( *!5! 
6!*=. , .-(*=8, *! % /!$%0( ",(**! 6%/ %-8(" ,  ('( /.0( ",(**+( ;.-./"(-%-
 "%/% $( *!5! 80. "/. 1! (5! ( "( ",(**!) % :/!*!9%0( /!) 1-!=8/"%,*! "%, 
1! "(--%"!-%.$&*!98 -. 1!$!>(*%3. 

�"!%9! "*.# !<(*/. .-(*=!,.**!5! 80. "/. $( *!5! 6!*=. , 1-!<(  ( (5! 
9*!5!<($(,!5! ! ,!(*%#  !7=.(" 8 $!,%# 6!-9%-!,.*%# *!-9."%,!, :66(/"%,-
*! "% ,! 1-!%7,!= ",. , (5! /!91$(/ . -( 8- !,. �.1%".$%7.<%# $( *!5! =!-
;!=. — 1! "81$(*%# !" % 1!$&7!,.*%# $( *+; -( 8- !,, /!"!-+( 9!58" 6%*.*-
 %-!,."& 1-!=8/"%,*+( %*,( "%<%% , $( !,!  ".*!,$(*%(, , $( *83 1-!9+4-
$(**! "&, $( *83 %*6-. "-8/"8-8 % !'-.7!,.*%( =$# 8,($%0(*%# $( *+; ./"%-
,!, % $( *!5! =!;!=.. 	! 1-!%7,!= ",(**.# :66(/"%,*! "& $( *!5! /.1%".$. 
!1-(=($#(" =!$3 =!;!=. .-(*=."!-., *(!';!=%983 =$# !'( 1(0(*%# ,! 1-!%7-
,!= ",. $( *+; -( 8- !, , 8 $!,%#; 9*!5!<($(,!5! (5! ! ,!(*%# % 8,($%0(*%# 
/.1%".$%7.<%%.  

� "!)0%,!( ,! 1-!%7,!= ",! $( *!5! /.1%".$. -.  9."-%,.(" # /./  % "(-
9. !"*!4(*%),  /$.=+,.32%; # 1-% -.<%!*.$&*!9 % 1!$&7!,.*%%, !;-.*( % 
1-%89*!>(*%% $( *+; -( 8- !,. 	 !"*!4(*%% $( *+; -( 8- !, 8 "!)0%,!( 
,! 1-!%7,!= ",! 9!>(" '+"& =! "%5*8"!, ( $% !'?(9+ -( 8- !, (1$!2.=%, 7.-
1. + % ". 1.) ! ".3" # '(7 %79(*(*%) (1-! "!( ,! 1-!%7,!= ",!) $%'! 8,($%0%-
,."& # (-. 4%-(**!( ,! 1-!%7,!= ",!). 

�(-(;!= / 98$&"%68*/<%!*.$&*!98 $( !1!$&7!,.*%3 7*.9(*8(" '!$(( ,+-
 !/83  "81(*& -.7,%"%# $( *!5!  (/"!-. :/!*!9%/%, 1!-*!,!98 1-(= ".,$#(" 
1-!'$(98 1!,+4(*%# 1-!=8/"%,*! "% $( !,, 0"! !7*.0.(" -. 4%-(**!( ,! 1-!-
%7,!= ",! *( "!$&/! =-(,( %*+, *! % , (5! /!91$(/ . 1-!=8/"!, % 1!$(7*! "() 
$( ., *. /!"!-+( 1-(=?#,$#3" # 1!"-('*! "% !'2( ",.. � "%**!( !1-(=($(*%( 
=!;!=. ,/$30.(" 1!*#"%( 8 "!)0%,! "% (sustainability), 1!=-.789(,.32(( 8=!,-
$(",!-(*%( 1!"-('*! "() *+*(4*(5! 1!/!$(*%#, /!"!-!( *( 1-%*! %" , >(-",8 
'$.5! ! "!#*%( '8=82(5!. �./.# /!*<(1<%# =!;!=. !;,."+,.(" *( "!$&/! "(/8-
2%( 1! "81$(*%#, *! % %79(*(*%# ./"%,!,: 1-%-! " $( *!5! /.1%".$.  !!",(" "-
,8(" 8,($%0(*%3 =!;!=., . 1!"(-% /.1%".$. (% "!2(*%() — (5! 89(*&4(*%3.  

�"!%9! "*.# !<(*/. $( *+; -( 8- !, *(!';!=%9. =$# -(.$%7.<%% /!*<(1-
<%% 8 "!)0%,!5! $( *!5! =!;!=.. � "!)0%,+9 $( *+9 =!;!=!9  0%".(" # "!" 
=!;!=, /!"!-+) ,!7-. ".(" ,! ,-(9(*% %  !;-.*#(" <($!) "(/8283  "!%9! "& 
1-!<(  !, (1-%-! ". % % "!2(*%#), 1-(=,%=(**+; , $( *+; -( 8- .;. 	 *.-
 "!#2(( ,-(9# '$.5! ! "!#*%( *. ($(*%# % /.0( ",! 0($!,(0( /!) >%7*% ,! 
9*!5!9  ,#7.*!   *.$%0%(9 $( *+; -( 8- !, %  !;-.*(*%(9  !<%.$&*!-
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:/!$!5%0( /%; 68*/<%) $( !,. 	 '8=82(9 :". 7.,% %9! "& !"  ! "!#*%# $( !, 
% %;  1! !'*! "% 8=!,$(",!-#"& 1!"-('*! "% 0($!,(/. '8=(" "!$&/! 8 %$%,."&-
 #. �!:"!98 *(!';!=%9! -.7-.'."+,."& 9("!=+ % 9!=($% :/!*!9%0( /!) !<(*-
/% =!;!=*! "% $( !,, . "./>( %; % "!2(*%# (.9!-"%7.<%%).  

�"!%9! "*+(  0(". (:/!*!9%0( /.# !<(*/.) %79(*(*%# $( *+; -( 8- !, 
 "-!#" # % ;!=# %7 !<(*!/  "!%9! "% $( . *. /!-*3 (-+*!0*!)  "!%9! "%), /!-
"!-.# %79(*#(" # , 7.,% %9! "% !" 1!-!= =(-(,&(,, %7  1($! "% % -.  "!#*%# =! 
$( !1%$&*+; 7.,!=!,. �./%9 !'-.7!9, ,.>*+9 1-%*<%1!9 ,!7!'*!,$(*%# $( -
*!5! /.1%".$. #,$#(" #  '.$.* %-!,.**! "& (6%7%0( /.# %  "!%9! "*.#) 1-!-
<(  !,,  ,#7.**+;   !=*!)  "!-!*+   % 1!$&7!,.*%(9 $( !, 1! , (9 *.1-.,$(-
*%#9: =-(,( *+;, *(=-(,( *+; % -(/-(.<%!**+; 1!$(7*! "() $( . % %9(32%-
9% # 1!"(-#9% , $( *!9 6!*=( 1!= ,$%#*%(9 -.7*+; 1-%0%* (1!>.-+, '!$(7*%, 
,-(=%"($%, ,("-!,.$+, 1-!9+4$(**+( :9%  %%),   =-85!) —   ,! 1-!%7,!= "-
,!9 , (5! /!91$(/ . % 1!$&7!,.**+; -( 8- !, % 8 $85 $( .. �$#  !;-.*(*%# 
1! "!#* ",. -(.$&*!5! 1!"-('$(*%# $( *+; -( 8- !, ,! ,-(9(*% *. .-(*=!,.*-
*!9 80. "/( $( *!5! 6!*=. (98$&"%68*/<%!*.$&*!( $( !1!$&7!,.*%() *(!';!-
=%9! -(%*,( "%-!,."& 0. "& =!;!=!, .-(*=."!-. !" %; :/ 1$8.".<%%.  

�$#  *%>(*%# 7.,% %9! "% .-(*=."!-!, !" ,*(4*%; % "!0*%/!, 6%*.* %-
-!,.*%# ,! 1-!%7,!= ",. $( *+; -( 8- !, *(!';!=%9! ./"%,%7%-!,."& ,*8"-
-(**%( 6./"!-+. �. "%0*! -(4%"& :"8 7.=.08 9!>*! 18"(9 8 ".*!,$(*%# !"-
0% $(*%) *. ,! 1-!%7,!= ",! /./ '!$((  ".'%$&*!5! % "!0*%/.  !' ",(**+; 
%*,( "%<%!**+; -( 8- !, 1!  -.,*(*%3   1-%'+$&3 !-5.*%7.<%%. �0(,%=*!, 
0"! 7*.0(*%( -.<%!*.$&*!5! % 1-!=89.**!5! 1!=;!=. / % 1!$&7!,.*%3 !"0% -
$(*%) *. (5! ,! 1-!%7,!= ",! "-8=*! 1(-(!<(*%"&.  

�+*!0*.# <(*. $( *+; -( 8- !, /./ 1-!=8/". "-8=. , $( *!9 ;!7#) ",( 
,/$30.(" % 7."-."+ *. %; ,! 1-!%7,!= ",!, /!"!-+( $( !1!$&7!,."($& (.-(*=.-
"!-) 1! !'#7."($& ",.9 .-(*=*!5! =!5!,!-. =!$>(* *.1-.,$#"& *. :"% <($% 
0. "& =!'.,$(**!)  "!%9! "%, "./>( /./ % !"0% $#(983 , '3=>(" $( !,$.-
=($&<8 (5! 8=.- ",8) $( *83 -(*"8. 	  $80.( 1(-(=.0% 7.'!" 1! $( *!98 ;!7#)-
 ",8  8'1!=-#=*!) !-5.*%7.<%%, 7."-."+ 1! *%9, *. ! *!,(  !!",(" ",832%; 
*!-9."%,!,, 6%*.* %-8(" .-(*=."!- %7  ,!%; % "!0*%/!,.  

�."-."+ *. -. 4%-(**!( ,! 1-!%7,!= ",! %*"(* %,*+9 (1!,+4(*%( 1-!=8/-
"%,*! "% 8>( ! ,!(**+; $( !,) %$% :/ "(* %,*+9 18"(9 (! ,!(*%( "-.* 1!-"*! 
*(=! "81*+; -(7(-,*+; $( !,, $( !-.7,(=(*%)) !"*! #" # / %*,( "%<%#9, 1-% 
!<(*/( :66(/"%,*! "% /!"!-+;  $(=8(" 80%"+,."& 6./"!- ,-(9(*%   1!9!2&3 
=% /!*"%-!,.*%#. �; 6%*.* %-!,.*%( =!$>*! ! 82( ",$#"& # %7 "!) 0. "% 5! 8-
=.- ",(**!5! '3=>("., /!"!-.# 6!-9%-8(" # 7.  0(" 1! "81$(*%# $( *!) -(*"+ , 
,%=(  .9! "!#"($&*!5! %*,( "%<%!**!5! 1-!(/".. �./%9 !'-.7!9, % "!0*%/!9 
6%*.* %-!,.*%# *(!';!=%9+; 7."-.",  ,#7.**+;   ,! 1-!%7,!= ",!9 % 1!$&78(-
9+; $( *+; -( 8- !, % 8 $85  $8>." ,! 1-!%7,!= ",(**+( !"0% $(*%#.  

�. 1-!<(   !'*!,$(*%# $( *+; -( 8- !, ,$%#(" 8 ".*!,$(*%( :/!*!9%0(-
 /% !'! *!,.**+; *!-9 !"0% $(*%) *. %; ,! 1-!%7,!= ",!, ,!-1(-,+;, =$# 
 ,!(,-(9(**!5! % 1!$*!5! ,!79(2(*%# % "!2(*%# $( *+; -( 8- !,, .  $(=!,.-
"($&*!, % !'-.7!,.*%# 6%*.* !,!5! % "!0*%/. %; ,! 1-!%7,!= ",., ,!-,"!-+;, 
=$# % 0% $(*%# =() ",%"($&*!)  ('( "!%9! "% % 0% "!5! =!;!=. (1-%'+$%) 
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.-(*=."!-., ,-"-("&%;, =$# !1-(=($(*%# :/!*!9%0( /!) :66(/"%,*! "% % 1!$&-
7!,.*%# $( *+; 80. "/!,.  

�.4. /!*<(1<%# ,! 1-!%7,!= ",. $( *+; -( 8- !, ! *!,.*. *. %7,( "*!) 
%7 :/!*!9%0( /!) "(!-%% ,.$!,!5! =!;!=.. �!5$. *! :/!*!9%0( /!) "(!-%%, 
,.$!,!) =!;!= $( !1!$&7!,."($# (.-(*=."!-.) ( "& *!,.# =!'.,$(**.#  "!%-
9! "& (� ), 1!$80(**.# , 1-!<(  ( 1-!%7,!= ",. 1!= 1-#9+9 ,!7=() ",%(9 
"-(; 5$.,*+; =!;!=!!'-.7832%; 6!*=!,: "-8=., $( *+; -( 8- !, % /.1%".$. 
(%*,( "%<%)). �$# !<(*/% 1-!%7,!= ",(**!)  "!%9! "% $( !1!$&7!,."($# % -
1!$&78(" # 1!/.7."($& ,.$!,!5! 1-!=8/".. ���
 �
������ ������
 ����� 

����� ���:  
 

	� = � + V + M + R + �,,     (1) 
 

5=( � —  "!%9! "& !'!-!"*!5! % ! *!,*!5! /.1%".$. , ,%=( .9!-"%7.<%%, -8'.; 
V — 7.-.'!"*.# 1$.". (6!*= !1$."+ "-8=.  ! , (9%  "-.;!,+9% ,7*! .9%), 
-8'.; - — 1-%'+$& *. %*,( "%-!,.**+) /.1%".$, -8'.; R — $( *.# -(*"., -8'.;  
�, — ,! 1-!%7,!= ",(**+( !"0% $(*%#, -8'. 

� $% %7  "!%9! "% ,.$!,!) 1-!=8/<%% ,+0( "&  "!%9! "& 1!"-('$(**!) , 
1-!<(  ( 1-!%7,!= ",. 9."(-%.$!, % .9!-"%7.<%!**+( !"0% $(*%#, "! 1!$80%9 
,($%0%*8 =!'.,$(**!)  "!%9! "% (� ):  

 

�  = V + - + R + �,.      (2) 
 


-(*=*.# 1$.". (
�) 7. $( *+( -( 8- + '8=("  ! "!#"& %7 =,8; 0. "(): 
$( *!) -(*"+ % ,! 1-!%7,!= ",(**+; !"0% $(*%):  

 


� = R + �,.       (3) 
 

�!'.,$(**.#  "!%9! "& .-(*=."!-. -. 1-! "-.*#(" # *. 6!*= 7.-.'!"*!) 
1$."+, $( *83 -(*"8, $( !,! 1-!%7,!= ",(**+( !"0% $(*%#, 1!$80.(9+( $( !-
,$.=($&<(9 — 5! 8=.- ",!9, % 1-(=1-%*%9."($& /%) =!;!=. �.7$%0%# 9(>=8 
$( !,! 1-!%7,!= ",(**+9% !"0% $(*%#9% $( *!) -(*"+ % 1-(=1-%*%9."($&-
 /%9 =!;!=!9 8 $!,*! % !"*! %"($&*!, 1! /!$&/8 !*% %9(3" !=%* % "!0*%/ — 
=!'.,$(**83  "!%9! "&, =!1!$*%"($&*! 1-!%7,(=(**83  ,(-; 9."(-%.$&*+; 
7."-." 1!"-('%"($&*83 <(**! "&, ". (. %7'+"!/. �$(=!,."($&*!, %; :/!*!9%0(-
 /.# 1-%-!=. "./>( (=%*..  

�./%9 !'-.7!9, :/!*!9%0( /.#  82*! "& $( !,! 1-!%7,!= ",(**+; !"0% -
$(*%) 1-(= ".,$#(" 0. "& ,*!,&  !7=.**!) =!'.,$(**!)  "!%9! "%. 	!7*%/*!-
,(*%( ,! 1-!%7,!= ",(**+; !"0% $(*%) /./ :/!*!9%0( /!) /."(5!-%%, ". (. 
!'#7."($&*!( !"0% $(*%) !1-(=($(**+;  899 !" -(.$%7.<%% $( !1-!=8/<%% , 
*./!1%"($&*+) 6!*=  !' ",(**%/. $( *+; -( 8- !,, *. <($% $( !,!  ".*!,$(-
*%# !'8 $!,$(*! .-(*=*!) 1$."!). �-(= ".,$(*%( ,! 1-!%7,!= ",(**+; !"0% -
$(*%) (1-!<(*" 7. ,7#"+) ,   8=8 $( *!) /.1%".$) , ,%=( .-(*=*!) 1$."+ %$-
$3 "-%-8(" ,!79!>*! "& 1!$80(*%#  !' ",(**%/!9 $( *+; -( 8- !, (5! 8=.--
 ",!9) =!1!$*%"($&*!5! =!;!=. 1! !"*!4(*%3 / 1$."( 7. =-(,( %*8 *. /!-*3 
($( *!) -(*"( — 0% "!98 =%66(-(*<%-!,.**!98 =!;!=8). �-(=$.5.(9.# /!*-
<(1<%# ,! 1-!%7,!= ",. $( *+; -( 8- !, 1!7,!$#(" 1!-*!,!98 ,75$#*8"& % *. 
:/!*!9%0( /83  82*! "& 9(;.*%79. % "!2(*%# $( *!5! /.1%".$.. 
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�7,$(0(*%( 9./ %9.$&*! ,!79!>*!5! 8 "!)0%,!5! =!;!=. (-.,*!9(-*! % 
*(1-(-+,*!) 1-% $( !1!$&7!,.*%% 18"(9 1(-%!=%0( /!) -8'/% =(-(,&(, =$# 
1-!=.>% =-(,( %*+ % 1! $(=832%9 ,!  ".*!,$(*%(9 #,$#(" # 5$.,*+9 :$(-
9(*"!9 9(;.*%79. :/!*!9%0( /!5! 81-.,$(*%# 1-% !-5.*%7.<%% 98$&"%68*/-
<%!*.$&*!5! 1!$&7!,.*%# $( !9 *. 1-!"#>(*%% =$%"($&*!5! 1(-%!=.. �(.$%7.-
<%# =.**!5! 9(;.*%79. ,!79!>*. *. /!*/-("*!9 $( *!9 80. "/(   *(%79(*#(-
9+9% 5-.*%<.9%,   %9(32%9 # 7.1. !9 $( . *. /!-*3, 1-(,! ;!=#2%9 , 10—
40 -.7 (5! (>(5!=*+) -. ;!= , 7.,% %9! "% !" 5(!5-.6%0( /%; % =-85%; 8 $!-
,%),  !-.79(-*+)  -!/.9 -! ". % -.7,%"%# $( . =!  1($!5!  ! "!#*%#. � "!0-
*%/!9 6!-9%-!,.*%# ,! 1-!%7,!= ",(**!5! 6!*=.  $8>.", 1-(>=( , (5!, ,+-
 ,!'!>=.32%( # , 1-!<(  ( /-85!!'!-!". $( *!5! /.1%".$. !"0% $(*%# *. 
,! 1-!%7,!= ",! ,  ,#7%   ,!7*%/*!,(*%(9 ,-(9(**!5! $.5. 9(>=8 %7?#"%(9 
$( !,! 1-!%7,!= ",(**+; !"0% $(*%) , '3=>("*83  % "(98  8'?(/". �!  %)-
 /!) �(=(-.<%% % $( !,+-.2%,.*%(9 ,7.9(* % "!2(**+; $( *+; -( 8- !,.  

�(;.*%79 6%*.* %-!,.*%# ,! 1-!%7,!= ",. $( *+; -( 8- !, , 8 $!,%#; 
%; .-(*=+ 1-%,(=(* *%>( ( 9. -% 8*!/). �%*.* !,+( 1!"!/% (1—8) !7*.0.3": 

1 — $( !,! 1-!%7,!= ",(**+( !"0% $(*%# (Sn); 
2 — <(*"-.$%7.<%# $( !,! 1-!%7,!= ",(**+; !"0% $(*%) , '3=>("( 

 8'?(/"!, �� ($( !,! 1-!%7,!= ",(**!9 6!*=() =$# !1$."+ $( !;!7#) ",(*-
*!) 1-!=8/<%%. 

3 — !'#7."($&*+( !"0% $(*%# , 6(=(-.$&*+) '3=>(" — , -.79(-( 9%*%-
9.$&*+;  ".,!/ 1$."+ 7. =-(,( %*8 *. /!-*3. 

4 — 1! "81$(*%# , '3=>("+  8'?(/". �� 7. ,+1!$*(*%( 1!$*!9!0%) , 
,%=( -.7*%<+ !'2()  899+ 1$."(>() % !"0% $(*%#9% , 6(=(-.$&*+) '3=>("; 

5 — 1! "81$(*%# , $( !1-!%7,!= ",(**+) 6!*=  8'?(/". �� *. $( !,! -
 ".*!,$(*%(. 

6 — .//898$%-!,.*%( $( !,! 1-!%7,!= ",(**+; !"0% $(*%) *. =(1!7%".; 
'.*/!,- 1! -(=*%/!,. 

7 — /-(=%"!,.*%( *(7.,(-4(**!5! 1-!%7,!= ",. 1! $( !1-!%7,!= ",8. 
8 — !1$.".  !7=.**!) .-(*=."!-!9 1-!=8/<%% — 5!"!,!5! !'?(/". $( !-

1-!%7,!= ",.. 
�(*"*.# 0. "& 1$."+ 7. =-(,( %*8 *. /!-*3 =!$>*.  ! ".,$#"& % "!0*%/ 

%*,( "%<%) =$# -. 4%-(**!5! ,! 1-!%7,!= ",. $( *+; -( 8- !,. �7?#"83 5!-
 8=.- ",!9 $( *83 -(*"8  $(=8(" *.1-.,$#"& *. 9(-!1-%#"%#,  1! !' ",832%( 
1!,+4(*%3 /.1%".$%7.<%% $( *+; 80. "/!,, 0"! =.(" 1-%-! "  899 $( *!5! 
=!;!=. 1-% 1(-(=.0( %; , .-(*=8 ,  $(=832(9 1(-%!=(. �=*./! *%7/.#  "!%-
9! "& $( *+; -( 8- !, *( 1!7,!$#(" *( "!$&/! ! 82( ",$#"& /.0( ",(**!( %; 
,! 1-!%7,!= ",!, *! *(  "%98$%-8(" 7.%*"(-( !,.**! "& $( *!5! '%7*( . , 9!-
=(-*%7.<%% 1-!%7,!= ",., 5$8'!/!) 1(-(-.'!"/(  +-&#, % 1!$&7!,.*%% !";!-
=!,, %**!,.<%!**+; "(;*!$!5%). 	  $!>%,4() #  %"8.<%% *.7-($. *(!';!=%-
9! "& "!5!, 0"!'+ $( !,! 1-!%7,!= ",(**.# 1!$%"%/. , �!  %) /!) �(=(-.<%% 
1!$80%$.  .9! "!#"($&*!( 1-.,!,!( -(58$%-!,.*%(   6!-9%-!,.*%(9 1-.59.-
"%0*+; % !",(" ",(**+; 4.5!, 1!  !7=.*%3 %*,( "%<%!**!5! 1!"(*<%.$. =$# 
,! 1-!%7,!= ",. $( *+; -( 8- !,.  
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�(;.*%79 6%*.* %-!,.*%# ,! 1-!%7,!= ",. $( *+; -( 8- !, , 8 $!,%#; %; .-(*=+ 

 
�( !,! 1-!%7,!= ",(**.# 1!$%"%/. !1-(=($#(" # *.9% /./ :/!*!9%0( /%( 

!"*!4(*%# 9(>=8 $( !1!$&7!,."($#9% % 5! 8=.- ",!9 , 1-!<(  ( 6!-9%-!,.*%# 
-+*!0*+; 8 $!,%) ! 82( ",$(*%# $( !,! 1-!%7,!= ",(**!5! 1-!<(  . 18"(9 
!1-(=($(*%# *!-9 $( !,! 1-!%7,!= ",(**+; !"0% $(*%),  1! !'. %; -. 1-(=(-
$(*%# % 1! $(=832(( 1!"-('$(*%( :"%; 1$."(>() =$# $( !,!  ".*!,$(*%#.  

�./%9 !'-.7!9, ! *!,!1!$.5.32%9% :$(9(*".9% $( !,! 1-!%7,!= ",(*-
*!) 1!$%"%/% #,$#3" #: 1!-#=!/  "!%9! "*!) !<(*/% % 1(-(!<(*/% $( *+; 
80. "/!,, !1-(=($(*%( !'! *!,.**+;  -!/!, %; 1!$(7*!5! % 1!$&7!,.*%# 
(.-(*=+), ,+'!-  1! !'!, !1-(=($(*%# $( !,! 1-!%7,!= ",(**+; !"0% $(*%), 
!1"%9%7.<%# *.$!5!,+; 1$."(>(), 6!-9%-!,.*%( *(!';!=%9!5! 8-!,*# $( !-
,! 1-!%7,!= ",(**!5! 6!*=., !'( 1(0(*%( <($(,!5! % 1!$*(*%# $( !,! 1-!%7-
,!= ",(**+; !"0% $(*%), ,+'!- *.%'!$(( :66(/"%,*+; 6!-9 ,! 1-!%7,!= ",. 
$( *+; -( 8- !,,  !,(-4(* ",!,.*%(  "-8/"8-+ $( *+; -( 8- !,. 

�(.$%7.<%# 9(- 1!  !,(-4(* ",!,.*%3 $( !,! 1-!%7,!= ",(**!) 1!$%"%-
/% '8=("  1! !' ",!,."& -. 4%-(*%3 %*,( "%<%!**!-6%*.* !,!5! 1!"(*<%.$. 
;!7#) ",832%;  8'?(/"!, (.-(*=."!-!,).  

�( !1!$&7!,."($&-.-(*=."!- 

�$."(>%  
7. $( *+( -( 8- + 


-(*=*.# 1$.". 

�( *.# -(*". �( !,!  ".*!,%"($&*+( 
!"0% $(*%# (1! =!5!,!-8) 

�(=(-.$&*!( .5(*" ",!  
1! $( !1!$&7!,.*%3 

�1-.,$(*%( $( .9%  
 8'?(/". �� 

�.*/% 

�( !,! 1-!%7,!= ",(**+) 
6!*= 

�(7.,(-4(**!( 1-!%7,!= ",! 1! $( !,!  ".*!,$(*%3 

�!"!,+) !'?(/" 
$( !,! 1-!%7,!= ",. 

1 

2 

3 
 

4 

5 

6 

7 

8 



 417 

	+#,$(**+( 1-!'$(9+ $( *!) !"-. $% �( 18'$%/% �!9% '$%7/% / !'2(-
-!  %) /%9, ,9( "(   "(9 / ,!79!>*! "#9 $( *!5!  (/"!-. �( 18'$%/% �!9% 
9!>*! !"*( "%: 1) -(.$%7.<%3 ! *!,*+; '%7*( -1-!(/"!, 1! 5$8'!/!) 1(-(-.-
'!"/( =-(,( %*+; 2) 8,($%0(*%( !'?(9!, 7.5!"!,/% $( . % -.7,%"%( "-.* 1!-"-
*!) %*6-. "-8/"8-+ =$# ! ,!(*%# $( .; 3) -.7,%"%( *!,+;  (59(*"!,  1-! . *. 
=-(,( %*8 ,  6(-( :*(-5("%/% %  "-!%"($& ",.. 

�<(*%,.# 1!"(*<%.$ $( !7.5!"!,%"($&*+; 1-(=1-%#"%) *.4() -( 18'$%-
/%, *(!';!=%9! !"9("%"&, 0"! 1!,+4(*%( /!*/8-(*"! 1! !'*! "% $( !1-!-
9+4$(**!5! /!91$(/ . -( 18'$%/%, /!-(**.# 9!=(-*%7.<%#  82( ",832%; 
9!2*! "(),  !7=.*%( *!,+; 1-!%7,!= ", *(-(.$%78(9+ '(7 ./"%,*!5! 80. "%# 
/-81*+; /!91.*%). �(!';!=%9!  "%98$%-!,."& 1!,+4(*%( 8-!,*# /!*<(*"-.-
<%% /.1%".$. , $( !1-!9+4$(**!9 /!91$(/ (,  !=() ",8# 8,($%0(*%3 /!$%0(-
 ",. /!91.*%), 1-(= ".,$#32%;  !'!) /-81*+( %*"(5-%-!,.**+(  "-8/"8-+, 
1!,+4(*%3 %; 8=($&*!5! ,( . , !'2(9 !'?(9( ,+18 /.(9!) /!91$(/ !9 1-!-
=8/<%%   ,+ !/!)  "(1(*&3 1(-(-.'!"/%. �$# -(4(*%# :"%; 1-!'$(9 % 1!,+-
4(*%# :66(/"%,*! "% $( !7.5!"!,%"($&*+; 1-(=1-%#"%) % !"-. $% , <($!9 *(-
!';!=%9. -.7-.'!"/. 9(;.*%79. 6!-9%-!,.*%# /!*/8-(*"! 1! !'*+; $( !7.-
5!"!,%"($&*+; 1-(=1-%#"%). 

�.  9."-%,.# 1-!'$(9+ -.7,%"%# 9.$!5! '%7*( .,  0%".(9, 0"! =$# 1!=-
=(->.*%# :/!*!9%/% , 1-!'$(9*+; 98*%<%1.$&*+; !'-.7!,.*%#, !'( 1(0(*%# 
 ".'%$&*+; 7.-.'!"/!,,  *%>(*%# '(7-.'!"%<+ *(!';!=%9!  "%98$%-!,."& 1!-
,+4(*%( 8-!,*# /!*<(*"-.<%% /.1%".$. , $( !1-!9+4$(**!9 /!91$(/ (,  !-
=() ",8# 8,($%0(*%3 /!$%0( ",. /!91.*%), 1-(= ".,$#32%;  !'!) /-81*+( 
%*"(5-%-!,.**+(  "-8/"8-+, !'( 1(0%,.32%( "(;*!$!5%0( /%) <%/$ !" .-(*-
=+ $( !,, $( !7.5!"!,/%, 1(-(-.'!"/% =-(,( %*+ =!  '+". 1-!=8/<%%. 	 -.9/.; 
"./%; !'?(=%*(*%) 8$804.(" # 81-.,$#(9! "& *. -.7$%0*+;  ".=%#; 1-!%7,!=-
 ",. 1!#,$#(" # ,!79!>*! "& 1(-(-. 1-(=($#"& 6%*.* !,+( 1!"!/%, !'( 1(0%-
,."& =!$5! -!0*!( 1$.*%-!,.*%( 1-!%7,!= ",(**+; 1-!<(  !,, !'*!,$#"& ! -
*!,*+( 6!*=+, ,*(=-#"& *!,83 "(;*%/8. 

�.7,%"%( "(!-("%/!-9("!=!$!5%0( /%; 1!$!>(*%) 1(-(,!=. $( ! +-&(,!) 
'.7+ *. %**!,.<%!**83 9!=($& -. 4%-(**!5! ,! 1-!%7,!= ",. #,$#(" # ! !-
'(**! ./"8.$&*! ,  !,-(9(**+; -+*!0*+; 8 $!,%#; 1-% 9*!5!<($(,!9 *.7*.-
0(*%% % 1!$&78(9+; $( *+; -( 8- !,. 

�./%9 !'-.7!9, ! *!,!1!$.5.32%9% :$(9(*".9% $( !,! 1-!%7,!= ",(*-
*!) 1!$%"%/% #,$#3" #: 1!-#=!/  "!%9! "*!) !<(*/% % 1(-(!<(*/% $( *+; 
80. "/!,, !1-(=($(*%( !'! *!,.**+;  -!/!, %; 1!$(7*!5! % 1!$&7!,.*%# 
(.-(*=+), ,+'!-  1! !'!, !1-(=($(*%# $( !,! 1-!%7,!= ",(**+; !"0% $(*%), 
!1"%9%7.<%# *.$!5!,+; 1$."(>(), 6!-9%-!,.*%( *(!';!=%9!5! 8-!,*# $( !-
,! 1-!%7,!= ",(**!5! 6!*=., !'( 1(0(*%( <($(,!5! % 1!$*(*%# $( !,! 1-!%7-
,!= ",(**+; !"0% $(*%), ,+'!- *.%'!$(( :66(/"%,*+; 6!-9 ,! 1-!%7,!= ",. 
$( *+; -( 8- !,,  !,(-4(* ",!,.*%(  "-8/"8-+ $( *+; -( 8- !,. 

�(.$%7.<%# 9(- 1!  !,(-4(* ",!,.*%3 $( !,! 1-!%7,!= ",(**!) 1!$%"%-
/% '8=("  1! !' ",!,."& -. 4%-(*%3 %*,( "%<%!**!-6%*.* !,!5! 1!"(*<%.$. 
;!7#) ",832%;  8'?(/"!, (.-(*=."!-!,). 
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= � 331.211 

 
&		�����
� ��+� ��
��'
,�� ���
�+ ���
 � 5�		�� � '
 ������. 

 
$. -. &	�	�	�, 

/.*=%=." :/!*!9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�
����8�� ���� ���
�� ����
 64 

 

	 *. "!#2(( ,-(9# *(7.,% %9! !" 1-%9(*#(9+;  % "(9 !1$."+ "-8=. 
1-./"%0( /% ,! , (; :/!*!9%0( /% -.7,%"+;  "-.*.; 7./!*!9 8 ".*!,$(*. 9%-
*%9.$&*.# 5-.*%<., *%>( /!"!-!) -.'!"!=."($% *( %9(3" 1-.,. *.0% $#"& 7.-
-.'!"*83 1$."8 -.'!"*%/.9. �! ( "& 9%*%9.$&*.# 7.-.'!"*.# 1$.". #,$#(" # 
!=*%9 %7 %* "-89(*"!, 5! 8=.- ",(**!5! -(58$%-!,.*%# -+*/. "-8=.. �5! % -
1!$&7!,.*%( *.1-.,$(*! *. 1-(=!",-.2(*%( *.0% $(*%# *(!'! *!,.**! *%7/!) 
7.-.'!"*!) 1$."+.  

	1(-,+( 7./!* !' 8 ".*!,$(*%% 9%*%9.$&*!) 7.-.'!"*!) 1$."+ 1!#,%$ # 
, �!,!) �($.*=%% (1894 5.), 7."(9 , 
, "-.$%% (1896 5.), 	($%/!'-%".*%% 
(1909 5.) % ��
 (1912 5.). 	 �!,(" /!) �!  %% �!,*.-/!9!9 '+$. 8 ".*!,$(*. 
9%*%9.$&*.# 5-.*%<. ,*.0.$( =$# -.'!"*%/!, >($(7*!=!-!>*!5! "-.* 1!-". 
(1917 5.), . 7."(9 =$# , (; -.'!0%; %  $8>.2%;  !,(" /%; 80-(>=(*%) (1918 5.). 

�%-!,!) !1+" 1!/.7+,.(", 0"! 9%*%9.$&*+) -.79(- !1$."+ "-8=. 7./!*!-
=."($&*! 8 ".*.,$%,.(" # $%'! =$# , ()  "-.*+, $%'! *. ! *!,( /!$$(/"%,*+; 
=!5!,!-!, =$# !"=($&*+; !"-. $() :/!*!9%/%. �!5$. *! =.**+9 �(>=8*.-!=-
*!) !-5.*%7.<%% "-8=., 1-%9(-*! 90 %  "-.* 9%-.  (5!=*# %9(3"  1(<%.$&*!( 
7./!*!=."($& ",! *. :"!"  0(". �-% :"!9 , 20 %  .9+; '(=*+; 5! 8=.- ", 9%-
*%9.$&*.# 7.-.'!"*.# 1$.".  ! ".,$#(" !/!$! 57 =!$$. , 9( #<, . , 20 %  .9+; 
'!5."+; — 1-%'$%7%"($&*! 1185 =!$$. [1,  . 25].  

�! 8-!,*3 9%*%9.$&*!) !1$."+ "-8=. :/!*!9%0( /% -.7,%"+(  "-.*+ 9!-
58" '+"& -.7=($(*+ *. "-% 5-811+. 	 1(-,!) 5-811(  "-.* 9%*%9.$&*.# 7.-.-
'!"*.# 1$.*. 9(*&4( 500 (,-! , 9( #<; ,! ,"!-!) — '!$&4( 500, *! 9(*&4( 
1000 (,-! % , "-("() — ,+4( 1000 (,-! , 9( #<. 	! 9*!5%;  "-.*.;, 1!9%9! 
!'2(5! =$# , (; -.'!"*%/!, 9%*%9.$&*!5! -.79(-. !1$."+ "-8=., 8 ".*!,$(* 
"./ *.7+,.(9+)  8'9%*%989 =$# *(/!"!-+; 5-811 *. ($(*%#, *.1-%9(- =$# 9!-
$!=(>%, *( %9(32() !1+". -.'!"+. �./, , ��
 =$# 9!$!=!5! -.'!"*%/. , ,!7-
-. "( =! 20 $(" , 1(-,+( 3 9( #<. -.'!"+ 9%*%9.$&*.# 7.-.'!"*.# 1$.". 8 ".-
*.,$%,.(" # , -.79(-( 4,25 =!$$. , 0. , , "! ,-(9# /./ =$# , (; ! ".$&*+; -.'!"-
*%/!, !*. ,+4( — 7,25 =!$$. , 0.  [1,  . 25]. 	 *(/!"!-+;  "-.*.; (�!-,(5%%, 
�,(<%%, �%*$#*=%%, �.*%%, �".$%%, �(-9.*%%, 
, "-%%) 9%*%9.$&*.# 7.-.-
'!"*.# 1$.". 7./!*!=."($&*! *( 8 ".*!,$(*.. �( -.79(- 8 ".*.,$%,.(" # , 1-!-
<(  ( 7./$30(*%# !"-. $(,+;  !5$.4(*%). �./%(  !5$.4(*%# 1!=1% +,.3" #, 
/./ 1-.,%$!, (>(5!=*!.  
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	 �!  %% 9%*%9.$&*.# 7.-.'!"*.# 1$.". *. 6(=(-.$&*!9 8-!,*( ,,!=%" # 7.-
/!*!=."($&*! 1! %*%<%."%,( �-.,%"($& ",. ��, . ,  8'?(/".; �(=(-.<%% 8 ".-
*.,$%,.(" # *. ! *!,( "-(; "!-!**%;  !5$.4(*%) 9(>=8 !-5.*.9% % 1!$*%"($&-
*!) ,$. "% % 1-(= ".,%"($#9% -.'!"!=."($() % -.'!"*%/!,. � !'(**! "&3 -! -
 %) /!) 1-./"%/% 8 ".*!,$(*%# 9%*%9.$&*!) 7.-.'!"*!) 1$."+ #,$#(" # "!, 0"! 
!*. *. *.<%!*.$&*!9 8-!,*( «1-%,#7.*.» / ,($%0%*( 1-!>%"!0*!5! 9%*%989. 
"-8=! 1! !'*!5! *. ($(*%#. �./,  ". 133 �-8=!,!5! /!=(/ . �� 5.-.*"%-8(" , /.-
0( ",( 9%*%9.$&*!) % ;!=*!) '.7+ 1! !1$."( "-8=. % 1!$&7!,.*%( -(5%!*.$&*!5! 
1-!>%"!0*!5! 9%*%989.. �=*./! '!$&4%* ",!  8'?(/"!, �� % 1!$&783" =$# !1-
-(=($(*%# 9%*%9.$&*!5! -.79(-. 7.-.'!"*!) 1$."+ 8-!,(*&, 8 ".*!,$(**+) =$# 
 "-.*+ , <($!9. �!:"!98 6(=(-.$&*+) 1!/.7."($& 9%*%9.$&*!) 7.-.'!"*!) 1$.-
"+ % 1!$&78(" # % =!".<%!**+9% -(5%!*.9% �(,(-*!5! �.,/.7., ,1!$*( !'( 1(-
0(**+9% -(5%!*.9% �(*"-.$&*!5!, �-%,!$> /!5! !/-85!, % -(5%!*.9%  !  $!>-
*+9% 1-%-!=*!-/$%9."%0( /%9% 8 $!,%#9% (�%'%-&, �.$&*%) 	! "!/). �(>=8 
"(9 «-.79(- 1!"-('%"($& /!) /!-7%*+, *(!';!=%9!) =$# !1-(=($(*%# ����, 
=.,*! *( 1(-( 9."-%,.$ #. � "!98 >( !*. -.  0%"+,.(" # , (5! 1! 25 *.%9(*!-
,.*%#9 1-!=8/"!, 1%".*%# % 8 $85. 	 ��
 :"! =($.(" # 1! 300 1!7%<%#9, , 
 "-.*.; �.1.=*!) �,-!1+ %; 0% $! =!;!=%" =! 450» [2,  . 29]. 

�"! >( /. .(" # 1-%9(*#(9+; 7. -8'(>!9  % "(9 !1$."+ "-8=., "! 7=( & 
*.'$3=.(" # "(*=(*<%# / -.7-.'!"/( % % 1!$&7!,.*%3 "./ *.7+,.(9+; 5%'/%; 
 % "(9 !1$."+ "-8=.. �.-.'!"*.# 1$.". -.'!"*%/.  ! "!%" %7 =,8; 0. "(): 1!-
 "!#**!) (".-%6) % 1(-(9(**!), 80%"+,.32()  ".> -.'!"+ % %*=%,%=8.$&*+( 
/.0( ",. -.'!"*%/.. 

�-% 6!-9%-!,.*%% 1! "!#**!) 0. "% !1$."+ "-8=. -.'!"*%/!, 1-(>=( 
, (5! -(4.(" # 7.=.0.: 7. 0"! =!$>*. 1$."%"& !-5.*%7.<%# — 7. « !=(->.*%( 
-.'!"» %$% 7. «/,.$%6%/.<%3». «� $% ! *!,!1!$.5.32%) 1-%*<%1 — "!1$.". 
"-8=. 7.  !=(->.*%( -.'!"", "! 1-% 9!=($%-!,.*%%  ;(9 =!$>*! "*+; !/$.=!, 
% ".-%6*+;  ".,!/ 7. ! *!,8 !1-(=($(*%# '(-(" # <(**! "& =$# 1-(=1-%#"%# 
68*/<%) (-.'!"), ,+1!$*#(9+; -.'!"*%/!9 , =.**!) =!$>*! "%. �-% :"!9 
8-!,(*& ".-%6*!)  ".,/% (=!$>*! "*!5! !/$.=.), !1-(=($#(" # ;.-./"(-!9 ,+-
1!$*#(9+; -.'!", . *( /,.$%6%/.<%() -.'!"*%/., ". (. 8-!,(*& !1$."+ "-8=. 
8 ".*.,$%,.(" # *( =$# /!*/-("*!5! -.'!"*%/., . =$# =!$>*! "%» [3,  . 34]. � -
$% >( , /.0( ",( ! *!,!1!$.5.32(5! 1-%*<%1. 1-%*#". «!1$.". "-8=. 7. /,.-
$%6%/.<%3», "! !1$.". 1-!%7,!=%" # *( 7. ,+1!$*#(983 -.'!"8, . 7. 1!"(*<%-
.$&*+( ,!79!>*! "% -.'!"*%/. % 7. -(.$&*+( (5! =! "%>(*%#. 	 :"!9  $80.( 
8-!,(*& !1$."+ !1-(=($#(" # =$# /!*/-("*!5! -.'!"*%/. % 1-% (5! 1(-(,!=( *. 
=-85!) 80. "!/ %$% =!$>*! "& ! ".(" # *(%79(**+9. �! " !1$."+ '8=(" %9("& 
9( "! 1-% 1!,+4(*%% /,.$%6%/.<%% -.'!"*%/.. 

	 �1!*%% !=*%9 %7 ,.>*()4%; /-%"(-%(, 1-% !1-(=($(*%% -.79(-. 7.-.-
'!"*!) 1$."+ -.'!"*%/8 #,$#(" # (5! 80. "%( ,  !,(-4(* ",!,.*%% 1-!%7,!=-
 ",(**!5! 1-!<(  .. �./, «, "�!)!".", /.>=+) -.'!"*%/ 1!=.(" , "(0(*%( 5!=. 
*( /!$&/! =( #"/!, -.<%!*.$%7."!- /%; 1-(=$!>(*%). �.7!,.# 7.-1$.". 7.,%-
 %" !"  ".>. (5! -.'!"+, . 1-(9%% *.0% $#3" # 7. 81!9#*8"+( -.<%!*.$%7."!--
 /%( 1-(=$!>(*%#» [4,  . 95]. 

�./%9 !'-.7!9, ! *!,*+9 /-%"(-%(9 =%66(-(*<%.<%% 7.-.'!"*!) 1$."+ 
=!$>(* '+"& /!*(0*+) -(78$&"." "-8=. -.'!"*%/!,. �% "(9+ 7.-.'!"*!) 1$."+ 
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=!$>*+ '+"& , 1! "!#**!9 -.7,%"%%, 80%"+,."& 8 $!,%# "-8=. %  "%98$%-!-
,."& 1!,+4(*%( /,.$%6%/.<%% -.'!"*%/!,. 

 
�	��	����
	����	� ��	��� 

1. %!����
, %. �. � ".*!,$(*%( 9%*%9.$&*!) 7.-.'!"*!) 1$."+: 7.-8'(>*+) !1+" % 
-!  %) /.# 1-./"%/. [�(/ "] / �. 
. �6%9!,. // �%-!,.# :/!*!9%/. % 9(>=8*.-!=*+( !"*!-
4(*%#. — 2011. — B 2. — �. 24—35. 

2. ��"�,���, �. $. �% "(9. !-5.*%7.<%% "-8=. % (5! !1$."+ "-('8(" !'*!,$(*%# 
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. �. �#4(</%) // �($!,(/ % "-8=. — 2011. — B 1. — �. 28—31. 

3. ������
, -. �. �-!'$(9+ 8*%6%/.<%%  % "(9 !1$."+ "-8=. *. 1-!9+4$(**+; 1-(=-
1-%#"%#;, ,;!=#2%; ,  ! "., ;!$=%*5!,+;  "-8/"8- [�(/ "] / �. 
. �8$%(,. // �($!,(/ % 
"-8=. — 2011. — B 1. — �. 32—36. 

4. �����
��, �. &. �-%>%,8" # $% '(-(>$%,+( "(;*!$!5%% , �!  %%? [�(/ "] / 	. �. �!-
/80.(,, �. 	. �#/!, /%) // �1-.,!0*%/ 1! 81-.,$(*%3 1(- !*.$!9. — 2011. — B 11. — 
�. 93—96. 
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�.$+( 1-(=1-%#"%#  ! ".,$#3" /! "#/ $3'!)  %$&*!) :/!*!9%/%, !'( -

1(0%,.# 7.*#"! "& 7*.0%"($&*!) 0. "% *. ($(*%# % !'( 1(0%,.# 9($/%( *%4% 
-+*/., :/!*!9%0( /% *(=! "81*+( =$# /-81*!5! %  -(=*(5! '%7*( .. �$# -.7-
,%"%# -!  %) /!) :/!*!9%/% 1$.*%-8(" # =!,(=(*%( / 2020 5. =!$% 7.*#"+; , 
9.$!9 %  -(=*(9 '%7*( ( =! 50 % !" :/!*!9%0( /% ./"%,*!5! *. ($(*%#, 0"! 
"-('8(" '!$(( "2."($&*!5! %780(*%# ! !'(**! "() '%7*( -1$.*%-!,.*%# , 9.-
$!9 '%7*( (. 

�.$+) '%7*(  %9((" ,  %$8  ,!%; *(7*.0%"($&*+; -.79(-!, -#= ! !'(**!-
 "(), !;,."+,.32%; 1-./"%0( /% , (  "!-!*+ '%7*( -1$.*%-!,.*%# =(#"($&*!-
 "% 1-(=1-%#"%#: 

− ��������	����	� ��!��	 	 �����	��#	) ���	��������: 

o 7.0. "83 9.$+) '%7*(  1-%9(*#(" '!$(( 5%'/%(, *! 9(*((  !,(-4(**+( 
"(;*!$!5%%, , "!9 0% $( "(;*!$!5%% *(1-!9+4$(**+(, 8 ".-(,4%( — =.>( , 
-.9/.; ,*!,&  !7=.,.(9+; 1-!%7,!= ",; 

o  .9!7.*#"! "& 1-(=1-%*%9."($# *( , (5=. 9!>(" '+"& .=(/,."*! !1% .-
*. , '%7*( -9!=($% '(7  (-&(7*+; 81-!2(*%); 

o , 9.$!9 '%7*( ( *(-(=/! %9(3" 9( "!  (7!**+( -.'!"+, *. /!"!-+( 
1-%5$.4.3" # -.'!"*%/%  !  "!-!*+ (*. /-81*+; 1-(=1-%#"%#;  (7!**+( -.-
'!"+ 9!58" 8=.0*! =!1!$*#"& =-85 =-85., % 7*.0%"($&*.# 0. "& -.'!"*%/!, ".-
/%; 1-(=1-%#"%) 1! "!#**! *.;!=%" # , 4"."(), 0"! ,$(0(" -% /%,  ,#7.**+(   
*(;,."/!) -.'!0()  %$+; 

− �����	� ����� 	 ���������	� ���������	: 

o 9.$+( 1-(=1-%#"%# 7.0. "83 ,(=8" 81-!2(**+) 80(",  $(= ",%(9 0(5! 
#,$#(" # *(!'#7."($&*! "& *.$%0%# '8;5.$"(- /!5! '.$.* .; 

o *. "./%; 1-(=1-%#"%#; 0.2( , (5! *(,!79!>(* .*.$%7 6%*.* !,!-
:/!*!9%0( /%; /!:66%<%(*"!, %7-7. !" 8" ",%# '.$.* ., 1-(= ".,$#32(5!  !-
'!) '.78 =$# -. 0("!,; 

o ;!7#) ",(**+( !1(-.<%%, , !"$%0%( !" 1-(=1-%#"%)  -(=*(5! % /-81*!5! 
'%7*( ., *(-(=/! *! #" *( % "(9*+),  "!;. "%0( /%) ;.-./"(-; 1!:"!98 =.>( 
( $% '.$.*   ! ".,$#(" #, . '8;5.$"(- /%) 80(" ,(=(" # , 1!$*!9 !'?(9(, %7-7. 
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 82( ",(**!5! ,$%#*%#  $80.# *. =(*(>*+( 1!"!/% %  ! "!#*%( '.$.* . 9.$!5! 
1-(=1-%#"%# *(,!79!>*! 1!$*!<(**! % 1!$&7!,."& 6%*.* !,+( /!:66%<%(*"+; 

o 9*!5%( 6%*.* !,+( 1!/.7."($%, , 0. "*! "% ". >( =('%"!- /.# % /-(=%-
"!- /.# 7.=!$>(**! "&, *( 9!58" '+"&  1-!5*!7%-!,.*+ 1-%,+0*+9% 9("!=.-
9%, 1! /!$&/8 / *%9 *(1-%9(*%9 7./!* '!$&4%; 0% ($ — 0% $! =!$>*%/!, % 
 -(=*## 7.=!$>(**! "& %79(*#3" #  /!-((  $80.)*+9 !'-.7!9, 0(9 *.;!=#" # 
*. =! "."!0*!  ".'%$&*!9 8-!,*(, 1! /!$&/8 1-!%7,!= ",!, 7./81/.  +-&# % 
-(.$%7.<%# 1-!=8/<%% !"-.>.3"  /!-(( -%"9%0*! "& -+*/., 0(9 =%*.9%/8 
1-!%7,!= ",.; 

o 81-.,$(*0( /%( -(4(*%# 1-%*%9.3" # *. ! *!,( *('!$&4!5! 0% $. 8/-
-81*(**+; 1!/.7."($(), '(7 %780(*%# =(".$() % ,*%/.*%# , "!*/! "%; 

− ������ ������� � 
	����	�����	) �	�����: 

o ( $% -.  9."-%,."& %*=%,%=8.$&*+; 1-(=1-%*%9."($(), "! $%0*+( 
 -(= ",. 6%7%0( /!5! $%<. #,$#3" # !=*!,-(9(**! %  -(= ",.9% 1-(=1-%*%-
9."($#, ". (. =() ",832(5! '%7*( .; 

o 9(>=8 1-(=1-%*%9."($(9 — 6%7%0( /%9 $%<!9 % '%7*( !9 — 3-%=%0(-
 /%9 $%<!9  82( ",8(" *(-.7-+,*.#  ,#7&: 0. "*+(  -(= ",. ,$.=($&<. '%7*( . 
$(5/! 9!58" '+"& ,!,$(0(*+ , '%7*(  ('!$(( "!5! — 0. "& -. ;!=!,,  ,#7.**+; 
*(1! -(= ",(**!    !7=.*%(9 % ,(=(*%(9 '%7*( ., %*%<%."!- 1-!(/". 9!>(" !1-
$."%"& %7  !' ",(**+;  -(= ",, *( ,!,$(/.# %; , !6%<%.$&*+) !'!-!"); 

o 8 ,$.=($&<(, 9.$!5! '%7*( . 1-./"%0( /% !" 8" ",83" .$&"(-*."%,+ =$# 
/-."/! -!0*!5! ,$!>(*%#  ,!'!=*+; =(*(>*+;  -(= ", , ;!=( -(.$%7.<%% 1-!-
(/"., 0"! *.-#=8   /!-!"/%9%  -!/.9% %*,( "%<%!**!) 6.7+ (!'+0*! =! 5!=.) 
1!7,!$#(" !"/.7."& # !" =% /!*"%-!,.*%# %*,( "%<%), ,7#, %; , *8$(,!9 1(-
-%!=( 1! *!9%*.$8; 

− ��������	 � 	�����	�� ����� 	 �����	���	�� ������#		: 

o *(=! "."!0*.# 1!=5!"!,/. 1-(=1-%*%9."($(), 1! "!#**.# :/!*!9%# 
 -(= ", %,  .9!( 5$.,*!(, *(;,."/. ,-(9(*% *. 1-!,(=(*%( 1!$*!9. 4".'*+;, *.-
80*! 1!=/-(1$(**+; 9.-/("%*5!,+; %  $(=!,.*%) ,(=8" / "!98, 0"! 1-(=1-%#"%# 
9.$!5! '%7*( . 9./ %9.$&*!( ,*%9.*%( 8=($#3" -(/$.9(, 1-% :"!9 %780(*%( 1!-
"-('%"($() ! 82( ",$#(" # *. ! *!,( 9*(*%) -.'!"*%/!,, 7.*#"+; , 1-!=.>.; 
%$% /./-"! %*.0( !'2.32%; #   /$%(*".9% (*.1-%9(-, "(;*%0( /.# 1!==(->/.); 

o *(!';!=%9! "& 1-%9(*(*%# *( ".*=.-"*+;, «'+ "-+;» (;!"# % *(  "!$& 
"!0*+;) 9.-/("%*5!,+; %* "-89(*"!,; 

o %780(*%(  1-! . 1-(>=( , (5! 0(-(7 1-#9+( 1-!=.>%; 
− ����� ���	����� �������	�����	 ��	 ���������� �	����-������: 

o ( $% /-81*+( %  -(=*%( 1-(=1-%#"%# 9!58" -.'!"."& =$# 1-%'$%>(*%# / 
*(/!"!-!98 %=(.$&*!98 -(78$&"."8 — ,+1!$*(*%3  ,!() 9%  %% — "! ,$.-
=($&<+ % -8/!,!=%"($% 9.$+; 1-(=1-%#"%) %9(3" '!$(( 1-%7(9$(**+( <($% 
 !7=.*%# , '$%>.)4() 1(- 1(/"%,( 1! "!#**!5!,  ".'%$&*!5! % "!0*%/. =!;!-
=!,, % *( '!$(( "!5!; 

o 1! /!$&/8 6%*.* + 9.$+; 1-(=1-%#"%) 7.0. "83 %9(3" *(1! -(= "-
,(**83  ,#7&   $%0*+9% 6%*.* .9% %; ! *!,."($(), 1! $(=*%( 7.%*"(-( !,.*+ 
, 9%*%9.$&*+;  -!/.; !/81.(9! "% %*,( "%<%) % , ,+;!=( *. 7.1$.*%-!,.*-
*+( !'?(9+ 1-!%7,!= ",., 1-!=.> % 1-%'+$%; 
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− ��	���	���������� �	����� �� �������� ��������� — �������	� 
��	���	; 

− ������	� ������ ���������	 �	����� ��� ����	�� ��������	����-

� ��� ��������� ������ (��� ����� ���	�����	 ��*�����)*��� 	 ����	-

������� �	�����). 

	  ,#7%   :"%9, !1% .*%( 9!=($% 9.$!5! '%7*( . #,$#(" # =! "."!0*! 1-!-
 "+9. �3'.# !1(-.<%#, ! 82( ",$#(9.# 1-(=1-%*%9."($(9, ,$(0(" /./ 1-%"!/ 
 -(= ", (=(*(5 $%'! %*+; -( 8- !,, %9(32%;  "!%9! "&), "./ % %; !""!/: %*,(-
 "%-!,.*%( ,  ,!) '%7*(  1-(=1!$.5.(" 1! $(=832(( %7?#"%( 1-%'+$%, 1!$8-
0(*%( /-(=%". 1-(=1!$.5.(" ,+1$."8 1-!<(*"!, % 1!5.4(*%( ! *!,*!)  899+ 
=!$5., % ". 1. �-% :"!9 ,.>*()4%9 !'!'2.32%9 1!/.7."($(9, ;.-./"(-%783-
2%9 ! 82( ",%9! "& 1-!(/"., #,$#(" # /(4-6$! (=(*(>*+) 1!"!/, *.$%0*+( 
=(*&5% , 1-!(/"(), /!"!-+) =!$>(* '+"& 1!$!>%"($&*+9 , $3'!) 9!9(*" ,-(-
9(*% -(.$%7.<%% 1-!(/".. �!  8"% =($., /:4-6$! !"-.>.(" «=(*&5% , /!4($&-
/(», /!$%0( ",! /!"!-+; *( 9!>(" '+"& 9(*&4( *8$#. � $% -. 0("*!( 7*.0(*%( 
!"-%<."($&*! — 7*.0%", 1-!(/"8 , /!*/-("*+) 9!9(*" ,-(9(*% *(=! ".(" !1-
-(=($(**!)  899+  -(= ",. �. 1-./"%/( -(/!9(*=8(" # %9("& *(/!"!-+) 7.1.  
1-!0*! "% —  8998, /!"!-.# 1!7,!$%" 1-!6%*.* %-!,."& *(!>%=.**! ,!7*%/-
4%( -. ;!=+ '(7 82(-'. -(.$%7.<%% 1-!(/".. 

�$# 6!-9%-!,.*%# /:4-6$! *(!';!=%9! !1% ."& , ( !1(-.<%%, ! 82( ",-
$#(9+( , 1$.*%-8(9!9 '%7*( (,   8/.7.*%(9 "!5!, /./%( 1!"!/% =(*(5 (1-%"!/ 
%$% !""!/) , /./!9 1(-%!=( !*% 5(*(-%-83". �-% :"!9 , ( 6%*.* !,!-
:/!*!9%0( /%( -. 0("+ 9!58" '+"&  5-811%-!,.*+ , *( /!$&/! '$!/!,. 

1. �1% .*%( 1-%,$(/.(9+; , 1-!(/" -( 8- !, ( !' ",(**+(  -(= ",., 7.(9-
*+(  -(= ",., 5! 8=.- ",(**+(  8' %=%%) —   8/.7.*%(9  899 1-%,$(/.(9+; 
 -(= ", 1! /.>=!98 % "!0*%/8, 1(-%!=!, 1-%,$(0(*%# , '%7*(  % ,+,!=. %7 '%7-
*( . (,!7,-.". %*,( "!-8),  "!%9! "% :"%; -( 8- !, (1! /.>=!98 ,%=8 !"=($&*!). 

2. �1% .*%( %*,( "%<%),  ,#7.**+;   1-%!'-("(*%(9 !'!-8=!,.*%#, ! -
*!,*+;  -(= ",,  !7=.*%# (1!1!$*(*%#) !'!-!"*+; 6!*=!,. 	 :"!9 '$!/( ,.>*! 
8/.7."&  ;(98 !1$."+ :"%; /-81*+; 1-%!'-("(*%) (1! /!$&/8 !*. 9!>(" ! 8-
2( ",$#"& # , *( /!$&/! :".1!,), . "./>(  -!/  $8>'+ 1-%!'-(".(9+; ! *!,-
*+;  -(= ",. 	 :"!9 >( '$!/( ,!79!>*! 1-%,( "% !1$."8 -.7!,+; 1$."(>() 
(!1$.". 8 $85, $%<(*7%) % ". 1.). 

3. �!;!=+, 1-(= ".,$#32%(  !'!)  8998 ,+-80/% !" -(.$%7.<%% 1-!=8/-
<%% (-.'!", 8 $85), ,+-80/% !" -(.$%7.<%% %982( ",. 1-(=1-%#"%# % 1-!0%; 
=!;!=!,. 

4. �(- !*.$ 1-(=1-%#"%#   8/.7.*%(9 1(-%!=!, 7.*#"! "%, =!$>*! "(), !/-
$.=!, % 1-(9%). �! /!$&/8 -.'!"*%/.9 1-(=1-%#"%# 9!>(" ,+1$.0%,."& # .,.* , 
, 9!=($% *(!';!=%9! 1-(=8 9!"-("& -.7*( (*%(  899+ 7.-.'!"*!) 1$."+ ,! ,-(-
9(*% *. .,.*  %  !' ",(**! 7.-1$."8. �-!9( "!5!, <($( !!'-.7*! !1% +,."& !"-
=($&*! 7.-.'!"*83 1$."8 ��� %  =($&*83 1$."8 !"=($&*+; ,%=!, -.'!"*%/!,. 

5. �*6!-9.<%# ! 9."(-%.$&*+; (1(-(9(**+;) 7."-.".; =!$>*.  !=(->."& 
 ,(=(*%# !  "!%9! "%  +-&#, (5! <(*+ 7. 1 (=., -. ;!= -( 8- . *. 1 (=. 1-!%7,!=%-
9!) 1-!=8/<%% (  80("!9 ,!79!>*!5! %79(*(*%# :"%; 1.-.9("-!, ,! ,-(9(*%). 

6. �$# 68*/<%!*%-!,.*%# '%7*( ., 1!*.=!'%" # !1$.0%,."& 8 $85%  "!-
-!**%; !-5.*%7.<%) (! ,(2(*%(, ,!=! *.'>(*%( % ,!=!!",(=(*%(, % ". 1.), 1-%-
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,$(0(*%(  "!-!**%;  1(<%.$% "!,, !/.7+,.32%; "( %$% %*+( 8 $85% (,(=(*%( 
'8;80("., % ". 1.). �; "./>( 9!>*! ,+=($%"& , !"=($&*+) '$!/. 

7. �"=($&*+) '$!/ =!$>(* !1% +,."& *.$!5!,+( % *(*.$!5!,+( 1$."(>%, 
  /!"!-+9% 1-%=(" #  "!$/*8"& # 1-(=1-%*%9."($3. 	 :"!9 '$!/( <($( !!'-
-.7*! ,+=($%"& *.$!5%, 7.,% #2%( !" !'?(9!, 1-!%7,!= ",., !" 0% $(**! "% % 
!1$."+ "-8=. 1-%,$(0(**+; -.'!"*%/!, % 1-!0%( *.$!5!,+( ,+1$."+. 

�.>=+) '$!/ =!$>(* '+"& !1% .* ,! ,-(9(**!9 -.7-(7(: , ( 5(*(-%-8(-
9+( 1-!(/"!9 =(*(>*+( 1!"!/% =!$>*+ '+"& 1-%,#7.*+ / /!*/-("*+9 =.".9. 
�'#7."($&*+9 "-('!,.*%(9 #,$#(" # 1!9( #0*.# =(".$%7.<%# -. 0("!, , 1(--
,+) 5!= 1-!(/"., 1!/,.-".$&*.# — ,! ,"!-!), =.$(( — 1! 5!=.9, 8/-81*(**!. 
�=*./! 9+ 9!>(9 1!-(/!9(*=!,."& 1(-,+(  "! =*() 1-!(/". (*(  0%".# %*,(-
 "%<%!**83 6.78) -. 1% ."& 1! =*#9,  ! ".,%, 1-!(/" '3=>(". =!;!=!, % -. -
;!=!,. �"! 1!7,!$%" 8,%=("& , ( '%7*( -1-!<(  + (1-%!'-("(*%( -( 8- !,, !1-
$.". "-8=., , (,!79!>*+( ,+1$."+, 1! "81$(*%( ,+-80/% !" -(.$%7.<%% "!,.-. 
% ". =.), . "./>( !1-(=($%"&, /./.#  899.  -(= ", =!$>*. 1! "!#**! *.;!=%"& # 
, !'!-!"( 1-(=1-%#"%#. 	 -(78$&"."( "./!5! !1% .*%# '%7*( . 1!#,$#(" # ,!7-
9!>*! "& 1! 0%"."& 1! !"=($&*! "%  899.-*+( 1! "81$(*%#  -(= ", %  89-
9.-*+( ,+1$."+, . *. %; ! *!,( -.  0%"."& ! "."!/ =(*(>*!) *.$%0*! "% *. 
/!*(< /.>=!5! 1(-%!=. — cash flow. 

�$# 1-!(/"!, 9.$!5! '%7*( . ;.-./"(-*+ *('!$&4%( -.79(-+ %*,( "%<%) 
, 1-%!'-("(*%( ! *!,*+;  -(= ", (9.4%*, !'!-8=!,.*%#, 7=.*%) %  !!-8>(-
*%)), 0"! 1!7,!$#(" , -#=(  $80.(, 80%"+,."& :"% 7."-."+ , 1-!(/"( '(7 =% /!*-
"%-!,.*%#. �!  8"% =($., 1-(=1-%*%9."($&, %9(# *(!';!=%9+(  -(= ",. *. *.-
0.$! -(.$%7.<%% 1-!(/"., *(  9!>(" ,$!>%"&  /!$&/!-*%'8=& :66(/"%,*! 0. "& 
%7 *%; *. /!-!"/%)  -!/. 

	 <($!9 9!>*! 1! ".,%"& 1!=  !9*(*%( *(!';!=%9! "& =% /!*"%-!,.*%# 
=(*(>*+; 1!"!/!, , 1-!(/".; 9.$!5! '%7*( .: =$# -(.$%7.<%% "./%; 1-!(/"!, 
7.0. "83 =! "."!0*! 1!$!>%"($&*!5! /:4-6$! *. , (; :".1.; %  !'$3=(*%# 
%*"(-( !, %*,( "!-!, (1!$80(*%( !1-(=($(**!) -(58$#-*!)  899+ =!;!=!,, 
/!"!-+( 9!>*! ,+,( "% %7 '%7*( .). �=*./! ,  $80.#; 1-%,$(0(*%#  "!-!**(5! 
6%*.* %-!,.*%#  ".,/. =% /!*"%-!,.*%# =!$>*. !1-(=($#"& # % ;!=# %7 /-%-
"(-%(, !<(*/% 1-!(/". %*,( "!-!9: =$# 5! 1!==(->/%  ".,/. =% /!*"%-!,.*%# 
=!$>*. *.;!=%"& # *. 8-!,*( 1-!5*!7%-8(9!) %*6$#<%% ( ".,/% -(6%*.* %-!-
,.*%#), =$# 7.(9*+; %*,( "%<%)  ".,/. =% /!*"%-!,.*%# =!$>*. !1-(=($#"& # 
1!  "!%9! "% =(*(5 (1-!<(*"+ 1! /-(=%"8), =$# 0. "*+; %*,( "!-!, — % ;!=# 
%7 9./ %9.$&*! ,!79!>*+;  ".,!/ 1! =!$5! -!0*+9 ,/$.=.9 *. 1-(=1!$.5.(-
983  8998 %*,( "%<%). 

	+ !/%( -% /%,  ,#7.**+(   ,(=(*%(9 9.$!5! '%7*( ., *(=! "."!0*+( 5.-
-.*"%% !"  .9!5! '%7*( ., . "./>( "!, 0"! 9.$+( 1-(=1-%#"%# 1$!;! ,1% +,.-
3" # , =() ",832%( 4.'$!*+ !<(*/% 1-!(/"!,  -(=*(5! % /-81*!5! '%7*( ., 
7.0. "83 1-%,!=#" / !" 8" ",%3 8 '.*/!, "-('!,.*%) ! 1-(= ".,$(*%% '%7*( -
1$.*.: , :"!9  $80.( 7.$!5!,!( !'( 1(0(*%( /-(=%". !/.7+,.(" # =$# '.*/. 
,.>*((  !7=.,.(9!5! '%7*( .. 

�2( !=*!) ! !'(**! "&3 '%7*( -1$.*%-!,.*%# *. 9.$+; 1-(=1-%#"%#; 
#,$#(" # 0. "! , "-(0.32(( # "-('!,.*%( 1-(=! ".,$#"& '%7*( -1$.*, -.7-.'!-
".**+) , 1-!5-.99( Project Expert (;.-./"(-*! 1-(>=( , (5! =$# 9%*% "(- ", % 
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,(=!9 ",, 1-(=! ".,$#32%; 5! 1!==(->/8 1-(=1-%#"%) 9.$!5! '%7*( .), ;!"# 
!*. 1!  8"% !-%(*"%-!,.*. *.  -(=*%( % /-81*+( 1-(=1-%#"%#, ;!$=%*5% % '!-
$((  $!>*+(  "-8/"8-+ [1]. 

�(,*%9.*%( / !1% .**+9 ! !'(**! "#9 9.$!5! '%7*( . 1-%,!=%" / 8 $!>-
*(*%3 '%7*( -1$.*!, 9.$+; 1-(=1-%#"%), 1(-(5-8>(**! "% 1-!(/"!, %7$%4*() 
%*6!-9.<%() % *( 82( ",(*+9% =(".$#9%, 1-(,-.2(*%3 9!=($% '%7*( . %7 
=() ",(**!5! %* "-89(*". 81-.,$(*%# , ,+;!$!2(**+) «*.80*+) "-8=». �0(" 
,+ /.7.**+; ! !'(**! "(), *.1-!"%,, 1!7,!$%" 1-(=1-%*%9."($#9: 

− 1!,+ %"& ! ,(=!9$(**! "& !  ,!(9 '%7*( (; 
− 8$804%"& 1!*%9.*%( 1-!<(  !,, 1-!% ;!=#2%; , '%7*( (; 
− *.80%"& #  "-!%"& '!$(( :66(/"%,*+( '%7*( -9!=($%, 80%"+,.32%( 

"!$&/! ,.>*+( 1.-.9("-+, *! *( ,"!-! "(1(**+(. 
 

�	��	����
	����	� ��	��� 

1. $����, .. �. �./ -.7-.'!"."& '%7*( -1$.* [�(/ "] / �. �. �("-!,. — �. : 
Williamspublishing, 2008. 
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= � 330.35 
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 )��������	���, 	�,�
�����, 

)��������	���, �����
,������ 
'����� ��7����� �		�����
���. 

 
-. �. '���	��, 

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�������� ����2�	�4� �
�	���5 �������5��, 

���1�6�����3 ��1������	, ��4����	 66 
 

�!% / *!,+; % "!0*%/!, -.7,%"%#, 1!,+4(*%# !"=.0% !" -( 8- !,, -! ". 
%; /.0( ",., -( 8- ! '(-(>(*%# — *.%'!$(( :66(/"%,*+( 18"% ,+;!=. %7  % -
"(9*!5! /-%7% .. �"! . 1(/"+, /!"!-+( *(1-(9(**! =!$>*+ 80%"+,."& # ,  !-
,-(9(**+;  "-."(5%#; % -(5%!*!,, % 98*%<%1.$%"("!,. �($&3 =.**!) -.'!"+ 
#,$#(" # !1-(=($(*%( /-%"(-%(, 8 "!)0%,!5! -.7,%"%# 1-(=1-%#"%), 1-!9+4-
$(**+; /!91$(/ !,, -(5%!*!,  "-.*, %;  % "(9."%7.<%#   1! "-!(*%(9 %(-.--
;%% 6./"!-!,, ,$%#32%; *. 8 "!)0%,!( -.7,%"%( -.  9."-%,.(9+;  8'?(/"!, 
:/!*!9%0( /!) >%7*%. 

	 8 $!,%#; 5$!'.$%7.<%% 5$.,*+9 /-%"(-%(9 8 "!)0%,!5! -.7,%"%# 5! 8-
=.- ",  ".*!,%" # /!*/8-(*<%# *.<%!*.$&*+; % -(5%!*.$&*+; :/!*!9%/, /!"!-
-.# % !1-(=($#("  !<%.$&*!-:/!*!9%0( /83 '(7!1. *! "&, /.0( ",! >%7*% *.-
-!=!, % %;  8,(-(*%"(". �!*/8-(*"! 1! !'*! "&  "-.* 1!,+4.(" # 1-% 1(-(-
;!=( !" -( 8- *!- +-&(,!) / %**!,.<%!**!) 9!=($% -.7,%"%#, %9(**! "./.# 
9!=($& !'( 1(0%,.(" %; 8 "!)0%,!( -.7,%"%(. �!*/8-(*"! 1! !'*! "&   "!0/% 
7-(*%# 8 "!)0%,!5! -.7,%"%# — :"!  1! !'*! "& 1!==(->%,."& % 8,($%0%,."& 
 ,!3 =!$3 , =!'.,$(**!)  "!%9! "%,  !7=.,.(9!) *. =.**!9  (59(*"( 9%-!,!-
5! %$% *.<%!*.$&*!5! (( $% %91!-" %7 =-85%;  "-.* *(,!79!>(* %$% 7."-8=*(*) 
-+*/. "!,.-!, % 8 $85,  1! !'*! "& -.7,%,."& % :66(/"%,*! % 1!$&7!,."&  ,!% 
/!*/8-(*"*+( 1-(%982( ",. [1,  . 10]. 

�.<%!*.$&*.# /!*/8-(*"! 1! !'*! "& — 1!*#"%( 9*!5!5-.**!(. �*! 
 /$.=+,.(" # %7 <($!5! -#=.  ! ".,*+; 0. "(), /!"!-+(, =!1!$*## =-85 =-85., 
!'( 1(0%,.3" 8 "!)0%,+) :/!*!9%0( /%) -! " % 1!,+4(*%( '$.5! ! "!#*%# 
*. ($(*%#  "-.*+ , 8 $!,%#; 5$!'.$%7.<%%, !"*! %"($&*!  ,!'!=*!) 9(>=8*.-
-!=*!) "!-5!,$%. �.=.0. 1!,+4(*%# /!*/8-(*"! 1! !'*! "% % 7./$30.(" # , 
"!9, 0"!'+ -.7!-,."& :"! 1!-!0*+) /-85: 8,($%0%"& 0% $! % 1!,+ %"& 8 "!)0%-
,! "& /!*/8-(*"*+; 1-(%982( ", $%=(-!, %  !/-."%"& =!$3 *(/!*/8-(*"! 1!-
 !'*+; 1-(=1-%#"%) [2,  . 9]. � "!)0%,!( -.7,%"%( !'2( ",. %  "-.*+ , <($!9 
 "-!%" # *. ! *!,( '.$.* . :/!*!9%0( /%;,  !<%.$&*+; % :/!$!5%0( /%; %*"(-
-( !,. �"! *.%'!$(( 0. "! , "-(0.32(( # "-.=%<%!**!( 1-(= ".,$(*%( !' 8 -
"!)0%,!9 -.7,%"%%. �=*./! , 7.,% %9! "% !" 8-!,*# %780(*%# % !<(*/% 8 "!)-
0%,! "% -.7,%"%# %* "-89(*"+ '8=8" !"$%0."& #. 	7.%9! ,#7& %* "-89(*"!, % 
8-!,*() 8 "!)0%,!5! -.7,%"%# 1-(= ".,$(*. *. -% 8*/(.  

                                           
66© �8*5%*. 	. �., 2012 
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�/!*!9%0( /.# 
:66(/"%,*! "& 
6%-9 
�!*/8-(*"!-
 1! !'*! "& 
1-!=8/<%% 

�!*/8-(*"!-
 1! !'*! "& 
6%-9 

 �/!$!5%0( /.# 
:66(/"%,*! "& 

 �!<%.$&*.# 
:66(/"%,*! "& 

 �!,+( ,%=+ 
1-!=8/<%%, 
"(;*!$!5%) 

� "!)0%,!( -.7-
,%"%( 6%-9 

  �/!$!5%0( /.# 
'(7!1. *! "& 

  �!<%.$&*.# '(7!-
1. *! "& 

  �**!,.<%!**+( 
6!-9+ 81-.,$(-
*%#, !-5.*%7.<%% 

 
 
 
� "!)0%,!(  
-.7,%"%(  
1-!9+4$(**!5! /!9-
1$(/ . 

   �(5%!*.$&*+( 1-!-
5-.99+ -( 8- ! '(-
-(>(*%# 

   �-!5-.99+  !<%.$&*!-
5! -.7,%"%# -(5%!*!, 

   �!==(->/. 1-%!-%-
"("*+; *.1-.,$(*%) 
-.7,%"%# 

   �.7,%"%( *.80*!) 
 -(=+ -(5%!*. 

 
 
 
� "!)0%,!(  
-.7,%"%(  
-(5%!*. 

 

	7.%9! ,#7& 8 "!)0%,!5! -.7,%"%# 6%-9, 1-!9+4$(**+; /!91$(/ !,, -(5%!*. 
 
�!*/8-(*"! 1! !'*! "& % !'2( ",(**!( '!5." ",!  ".$% !1-(=($#"& # *( 

-.79(-.9%  "-.*+, *( (( 1-%-!=*+9% '!5." ",.9% % 0% $(**! "&3 *. ($(*%#, . 
:66(/"%,*! "&3 !'2( ",(**+; %* "%"8"!,, !" /!"!-+; 7.,% %" 1!,(=(*%( ;!-
7#) ",(**+;  8'?(/"!,, %; ,7.%9*!( =!,(-%(,  1! !'*! "&  !7=.,."& % '+ "-! 
! ,.%,."& *!,!,,(=(*%# [1,  . 15]. �!*/8-(*"! 1! !'*! "& 6%-9+ !1-(=($#(" 
1!7%<%% -(5%!*.$&*!) % *.<%!*.$&*!) :/!*!9%/% *. 9%-!,!9 -+*/(, . , /!-
*(0*!9  0("( % 8 "!)0%,!( -.7,%"%(  "-.*+. 	 �!  %% =!  %; 1!- *(  !7=.*. 
 % "(9. *.=(>*!) /!$%0( ",(**!) !<(*/% % 81-.,$(*%# /!*/8-(*"! 1! !'*!-
 "&3 *.-!=*!;!7#) ",(**+; /!91$(/ !, % -(5%!*!,. �8>*+ 9("!=%0( /%( -(-
/!9(*=.<%% 1! !<(*/( /!*/8-(*"! 1! !'*! "% 6%-9 -.7$%0*+; 9(>!"-. $(-
,+; /!91$(/ !, [3,  . 92]. 

�!*/8-(*"! 1! !'*! "& 6%-9+ — ((  1! !'*! "&  !;-.*#"& % -. 4%-#"& 
 ,!% 1!7%<%% *. -+*/( !1-(=($#(" # "-(9# ! *!,*+9% 6./"!-.9% — /!*/8-(*-
"! 1! !'*! "&3 1-!=8/<%%, "(;*!$!5%% % !-5.*%7.<%% 1-!%7,!= ",., "-8=. % 
81-.,$(*%# [3,  . 91]. � "!)0%,! "& -.7,%"%# 6%-9 !1%-.(" # *. "-%  ! ".,$#3-
2%; — %; /!*/8-(*"! 1! !'*! "&, :/!$!5%0( /83 :66(/"%,*! "& ( 1! !'*! "& 
1!$80."& '!$&4%) -(78$&"." 1-% % 1!$&7!,.*%% 9(*&4(5! /!$%0( ",. -( 8- !,) 
%  !<%.$&*83 :66(/"%,*! "&, !"-.>.32.# :66(/"%,*!( % 1!$&7!,.*%( "-8=!-
,+; -( 8- !,. �!$5! -!0*83 8 "!)0%,! "& !-5.*%7.<%% ,! 9*!5!9 !1-(=($#(" 
*( /!$%0( ",! %9(32%; # -( 8- !,, . /.0( ",! 81-.,$(*%# %9% [4,  . 189].  
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�!*/8-(*"! 1! !'*! "& !"-. $% , -(5%!*( !'( 1(0%,.(" # (( /!*/8-(*"-
*+9% 1-(%982( ",.9% % /!*/8-(*"! 1! !'*! "&3 !"-. $(,+; 1-(=1-%#"%). 
	! 9*!5!9 /!*/8-(*"! 1! !'*! "& !"-. $% -(5%!*. 7.,% %" !" (( ,!79!>*!-
 "() ! 82( ",$#"& %**!,.<%% % 9!=(-*%7.<%3 [5,  . 101]. � "!)0%,!( -.7,%"%( 
1-!9+4$(**+; /!91$(/ !, ,/$30.(" ,  ('# *( "!$&/! 8 "!)0%,!( -.7,%"%( 
6%-9, ;!"# !*! #,$#(" # !1-(=($#32%9 6./"!-!9, *! % :66(/"%,*! "& % 1!$&-
7!,.*%# -( 8- !, , /!91$(/ (, 8 "!)0%,+( ,7.%9! ,#7%, %*"(5-.<%3, 1!7,!-
$#32%; 1!$80%"&  %*(-5("%0( /%) :66(/", 1!,+4."& :66(/"%,*! "& % 1!$&-
7!,.*%# "-8=!,+; % 1-%-!=*+; -( 8- !, , /!91$(/ (.  

�!*/8-(*"! 1! !'*! "& -(5%!*!, !1-(=($#(" #, 5$.,*+9 !'-.7!9, %; 8 -
"!)0%,+9 -.7,%"%(9, /!"!-.# ,  ,!3 !0(-(=& ! *!,+,.(" # *. :/!*!9%0( /!) 
8 "!)0%,! "% ,(=82%; !"-. $() 1-!9+4$(**! "% , =.**!9 -(5%!*(. �-% :"!9 
 !,!/81*! "& :/!*!9%0( /%;, 6%*.* !,+;,  !<%.$&*+; % "(--%"!-%.$&*+; -(-
 8- !, /.>=!5! -(5%!*. �!  %% *( "!$&/! ,+-.>.(" (5!  1(<%6%/8, *! % 6!--
9%-8(" 1-%!-%"("*+( *.1-.,$(*%# (5! =,%>(*%# [6,  . 288]. �!:"!98 =$# !'( -
1(0(*%# 8 "!)0%,! "% -.7,%"%# -(5%!*. *(!';!=%9! ,+#,$(*%( 8 "!)0%,!5! 
-.7,%,.32%; # !"-. $() % %; 1!==(->/., 6!-9%-!,.*%( 1-!5-.99 -( 8- ! '(-
-(>(*%# %  !<%.$&*!5! -.7,%"%#, , -.9/.; /!"!-+; !"=($&*+( 6%-9+, !"-. $%, 
1-!9+4$(**+( /!91$(/ +, 1!,+4.# :66(/"%,*! "& % 8 "!)0%,! "&  ,!() =(#-
"($&*! "%, 1!$!>%"($&*! '8=8" ,$%#"& *. 8 "!)0%,! "& -(5%!*. , <($!9. 

�./%9 !'-.7!9, *. , (; 8-!,*#; !'( 1(0(*%# 8 "!)0%,!5! -.7,%"%# (6%-9, 
!"-. $(,+; /!91$(/ !,, -(5%!*!,) *(!';!=%9! 1.-.$$($&*!( =,%>(*%( 1! 0(-
"+-(9 *.1-.,$(*%#9 -.7,%"%#: :/!*!9%0( /!98, :/!$!5%0( /!98,  !<%.$&*!98, 
%**!,.<%!**!98. �-% 0(9 *($&7# ,+=($#"& /./%(-$%'! 1-%!-%"("+ %7 :"%; *.-
1-.,$(*%) — 8 "!)0%,!( -.7,%"%( !'( 1(0%,.(" # 1-% /!91$(/ *!) %; -(.$%-
7.<%%. 	 /.>=!9 *.1-.,$(*%% *. /.>=!9 8-!,*( 9!>*! ,+=($%"& -#= 6./"!-!, 
,$%#32%; *. 8 "!)0%,!( -.7,%"%( !'?(/"!, ( 9. ".'$%<8).  

 
�./"!-+ 8 "!)0%,!5! -.7,%"%# 6%-9, 1-!9+4$(**+; /!91$(/ !,, -(5%!*!, 

 
=�����	��� ����	�	� 

&��������	 
����	�	 
	�� 

�����!������  
���������� 

���	���� 

1 2 3 4 

�/!*!9%0( /%(  - :/!*!9%0( /.# :66(/-
"%,*! "&; 
- /!*/8-(*"! 1! !'*! "& 
1-!=8/<%% 

- :66(/"%,*! "&  "-8/"8-+ 
1-!9+4$(**+; /!91$(/ !,; 
- 8,($%0(*%( =!$% 1-%-
'+$&*+; 1-(=1-%#"%) , 
/!91$(/ (; 
- ,+;!= % 8,($%0(*%( =!$% 
*. 9(>=8*.-!=*+; -+*/.;; 
- 6!-9%-!,.*%( 1-!9+4-
$(**+; /$. "(-!, 

- 1!==(->/. :66(/-
"%,*+;, /!*/8-(*"!-
 1! !'*+; !"-. $(); 
-  *#"%( '.-&(-!, =$# 
:/ 1!-". /!*/8-(*"!-
 1! !'*!) 1-!=8/<%%; 
- :66(/"%,*! "& !'-
2( ",(**+; %* "%"8-
"!, 

�/!$!5%0( /%( - -( 8- ! '(-(>(*%( *. 
1-(=1-%#"%%; 
-  *%>(*%( 9."(-%.$!-
(9/! "%; 
- /!91$(/ *!( % 1!$&7!-
,.*%(  +-&(,+; -( 8- !, 

- 6!-9%-!,.*%( %*"(5-%-
-!,.**+;  "-8/"8-, !'( -
1(0%,.32%; /!91$(/ *!( 
% 1!$&7!,.*%(  +-&#; 
- % 1!$&7!,.*%( !";!=!, 
1-!%7,!= ",. 

- -( 8- ! '(-(>(*%( , 
-(5%!*(; 
- :*(-5! '(-(>(*%( 
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�/!*0.*%( ".'$%<+ 
 

1 2 3 4 

�!<%.$&*+( - 1!==(->/. *. 8-!,*( 
 -(=*() -(5%!*.$&*!) 
7.-.'!"*!) 1$."+ % (( 
1! "!#**!( 1!,+4(*%(; 
-  !<%.$&*!( !'( 1(0(*%( 
-.'!"*%/!,; 
- -.7,%"%( /!-1!-."%,*!) 
/8$&"8-+ 

- 1!==(->/. % 8,($%0(*%( 
7.*#"! "% *. ($(*%# 
 

- !-5.*%7.<%# 9(=%-
<%* /!5! !' $8>%,.-
*%#; 
-  !<%.$&*.# 7.2%". 
*. ($(*%#; 
- 1!,+4(*%# 8-!,*# 
!'-.7!,.*%#;  
- !'( 1(0(*%( =! "!)-
*!5! 8-!,*# >%7*% 

�**!,.<%!*-
*+( 

- 1-%9(*(*%( *!,+; "(;-
*!$!5%); 
- ,+18 / *!,+; ,%=!, 
1-!=8/<%% 

	*(=-(*%( *!,+; "(;*!$!-
5%), *!,+; 6!-9 81-.,$(-
*%# % !-5.*%7.<%% 1-!%7-
,!= ",. 

- 1-%!-%"("*.# 1!=-
=(->/. %**!,.<%!*-
*+; 1-(=1-%#"%); 
- -.7,%"%( *.8/% % 
*.8/!(9/%; !"-. $(); 
-  !/-.2(*%( !""!/. 
,+ !/!/,.$%6%<%-!-
,.**+; /.=-!,; 
- %**!,.<%!**+( 9(-
"!=+ , 81-.,$(*%% -(-
5%!*.9% 

 
�./.#  % "(9."%7.<%# 6./"!-!, !'( 1(0(*%# 8 "!)0%,!5! -.7,%"%# 1!7,!-

$#(" !<(*%"& ,!79!>*! "% 8 "!)0%,!5! -.7,%"%# 1-(=1-%#"%#, 1-!9+4$(**!5! 
/!91$(/ . % -(5%!*.. 

�-!9( "-.=%<%!**+; *.1-.,$(*%) 8 "!)0%,!5! -.7,%"%# (:/!*!9%0( /!(, 
:/!$!5%0( /!(,  !<%.$&*!(), ,+=($#(" # 0(",(-"!( *.1-.,$(*%( — %**!,.<%-
!**!(. �.**!( *.1-.,$(*%( !'( 1(0%,.(" :66(/"%,*! "& % /!*/8-(*"! 1! !'-
*! "& *( "!$&/! , "(/82%) 9!9(*", *! % , =%*.9%/(, 1!7,!$## 5!,!-%"& !' 8 -
"!)0%,!9 -.7,%"%% *. , (; 8-!,*#; (5! !'( 1(0(*%#. 
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5. >�
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/8-(*"! 1! !'*! "&3 [�(/ "] / �. 
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 431 

= � 33:338 

 

$��
'
��, ��� 
'
����
 ���,����
���+( � 	�
������	��( �
�
������ ���+"���� 

)��������	��� ��'��
	��	�� ������������	�� 	��'
�
 	 ����������� ������� )������-

��	��� ��'��
	��	�� ��	��
	��
 �
� ������ 	�	���+ )��������	��( ����"����. ����-

����+� ������,�� 
'����� 	�
������	�� �
��+( ��
	��� )�������� �������*� ����-

(�����	�� ���	�
 ���+( ��(
��'��� ��	��
	�������� �������
��� �����
���+( ��
	-

���+( 	�	���. ����� �' ��'����+( �
�
������ �		�����
��� � �
���� ���
	�� ������	� 

���������� ��	����,���
���+( ������� ���	������� )��������	��� ��'��
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�!-9%-!,.*%(  !,-(9(**+; :/!*!9%0( /%; !"*!4(*%)  ,#7.*!   *(!=*!-

7*.0*+9%, 1!-!) 1-!"%,!-(0%,+9% "(*=(*<%#9% -.7,%"%# !"=($&*+; !"-. $() 
:/!*!9%0( /!)  % "(9+. �* "%"8<%!*.$&*+( 1-(!'-.7!,.*%# 1! $(=*(5! ,-(-
9(*%, 7."-!*8,4%( 5-811%-!,/8  "-."(5%0( /%; !"-. $() (!"-. $%  1(<%.$%7.-
<%% % !"-. $% ( "( ",(**!) 5! 8=.- ",(**!) 9!*!1!$%%) !'!7*.0%$% *( "!$&/! 
,!1-! +,  ,#7.**+(   1!% /!9 :66(/"%,*!) 9!=($% 5! 8=.- ",(**!5! -(58$%-
-!,.*%# :/!*!9%/%, *! *( , 9(*&4()  "(1(*% !1-(=($%$% *(!';!=%9! "& /!*-
/-("%7.<%% /-%"(-%(, !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "%. �$# 9*!5%; 
 "-.* 9%-. /.".$%7."!-!9 :"%; 1-!<(  !,  ".$ 9%-!,!) 6%*.* !,+) /-%7%  
2008 5., !'!7*.0%,4%) #,*+( =% 1-!1!-<%% 9(>=8 -.7,%"%(9 6%*.* !,!) % 
!"-. $(,!)  "-8/"8-!) :/!*!9%/%. 	9( "(   "(9 :"!" 1-!<(   *(!=*!-!=(* 1! 
 ,!()  1(<%6%/( 1-!#,$(*%) % ,$%#*%# *. *.<%!*.$&*+( :/!*!9%/%. 	 :"%; 
8 $!,%#; =$# �!  %%, %9(32() !1-(=($(**+( =% 1-!1!-<%% -(5%!*.$&*!5! 
-.7,%"%#, ! !'!( 7*.0(*%( 1-%!'-(".("  !;-.*(*%( (( <($! "*! "% /./ (=%*!5! 
6(=(-."%,*!5! 5! 8=.- ",. % *(=!182(*%( 1-!#,$(*%) "(*=(*<%) -.7$%0*!5! 
-!=.  (1.-."%79., ,/$30.# :/!*!9%0( /%). �./"%0( /% -(0& %=(" ! 7.2%"( 
 !' ",(**+; *.<%!*.$&*+; %*"(-( !, , 8 $!,%#; 5$!'.$%7.<%% :/!*!9%0( /%; 
!"*!4(*%). �" 3=. *(!';!=%9! "&  !7=.*%#  !!",(" ",832() :"%9 %79(*(*%-
#9 :66(/"%,*!)  % "(9+ !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "%. �! 9*(-
*%3 	. �. �(*0.5!,., «:/!*!9%0( /.# '(7!1. *! "& — :"! *( .' "-./"*.# "(!-
-("%0( /.# /!* "-8/<%#. �.2%2(**! "& *.<%!*.$&*+; %*"(-( !, !1-(=($#(" # 
% !'( 1(0%,.(" # %9(**!  1! !'*! "&3 %* "%"8"!, ,$. "%  !7=.,."& 9(;.*%7-
9+ -(.$%7.<%% % 7.2%"+ %*"(-( !, !"(0( ",(**!) :/!*!9%/%, 1!==(->.*%( 
 !<%.$&*!- 1!$%"%0( /!)  ".'%$&*! "% !'2( ",.» [1,  . 30].  

	+-.'!"/. /!*<(1"8.$&*+; %  "-."(5%0( /%; *.1-.,$(*%) 1!,+4(*%# 
:/!*!9%0( /!) '(7!1. *! "% 9("!=!$!5%0( /%  ,#7.*!   !1-(=($(*%(9 /-%"(-
-%(, :/!*!9%0( /!) '(7!1. *! "% 5! 8=.- ",. /./ (=%*!)  % "(9+ :/!*!9%0(-
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 /%; !"*!4(*%). �!*%9.# 1!= /-%"(-%(9 ,(-*+) 1-%7*./ =$# -. 1!7*.*%# % -
"%*+ % "!, 0"! $!5%0( /%) /-%"(-%) ! *!,.* *.  .9!9 !'-.7( 9+4$(*%# [2] %$% 
/./ '!$(( !'-.7*! 1% .$ ,  ,!(9  $!,.-( 	. �.$&: «�-%"(-%) — 1-.,%$!, 1-%-
7*./, *. ! *!,.*%% /!"!-!5! 9!>*!  8=%"& ! =! "!,(-*! "% %$% <(**! "% 0(5!-
$%'!» [3], ,.>*! /!*/-("%7%-!,."& :"% «1-.,%$.» % «1-%7*./%» , !"*!4(*%% 
*.<%!*.$&*+; 1-%!-%"("!, -.7,%"%#. �=*%9 %7 "./%; 1!=;!=!,, '(78 $!,*!, 
#,$#(" # !1-(=($(*%( 1!-!5!,+; 7*.0(*%# :/!*!9%0( /!) '(7!1. *! "%. �=( & 
=() ",%"($&*! 1-!% ;!=%" /!*/-("%7.<%# % 6!-9.$%7.<%# /-%"(-%(,. 

�-(=$.5.(9!( 	. �. �(*0.5!,+9 % 1!$&7!,.*%( 19 %*=%/."!-!, :/!*!9%0(-
 /!) '(7!1. *! "% 8/.7+,.(" *. 1-(=($&*+( ,($%0%*+, 1!-!5!,+( 7*.0(*%#, !"-
-%<.*%( /!"!-+;  82( ",(**! ,$%#(" *. !'?(/"%,*! "& !<(*/% 85-!7 *.<%!-
*.$&*!) :/!*!9%/%. «�!-!5!,+( 7*.0(*%# — ,.>*()4%) %* "-89(*"  % "(9*!-
5! .*.$%7., 1-!5*!7%-!,.*%# %  !<%.$&*!-:/!*!9%0( /!5! 1$.*%-!,.*%#. �(!-%# 
:/!*!9%0( /!) '(7!1. *! "% %9((" 1-./"%0( /!( 7*.0(*%(, "!$&/! ( $% !*. !--
5.*%0( /% ,/$30.(" ,  ,!3  "-8/"8-8 "(!-%3 1-(=($&*+; 7*.0(*%) !'?(/".» 
[1,  . 33]. �=*./!, /  !>.$(*%3, *( , (5=. -#= "-.* 6!-9.<%!**+; #,$(*%) 9!>-
*! 1-!.*.$%7%-!,."&, % 1!$&78# "!$&/! 9(;.*%79 1!-!5!,+; 7*.0(*%). �. 1-%-
9(- 1-% !<(*/( :66(/"%,*! "% 1-!<(  !, "-.* 6!-9.<%%  !' ",(**! "% % %7-
9(*(*%# 5! 8=.- ",(**+; %* "%"8"!, 81-.,$(*%#. �3'!( 1-!#,$(*%( "-.* ./-
<%!**+; %7=(->(/, ,1! $(= ",%%, '8=(" !"-.>(*! ,  % "(9( 1!-!5!,+; 7*.0(-
*%), *! ,.>*! "./>( %; ,$%#*%( *. %* "%"8"+ 6!-9%-832%(  "-8/"8-8 :/!*!-
9%0( /%; !"*!4(*%). � , :"!9 !"*!4(*%% 1-%9(*(*%( %* "%"8<%!*.$&*!5! 
1!=;!=. 9!>(" =!1!$*%"& /-%"(-%.$&*83  % "(98 :/!*!9%0( /!) '(7!1. *! "%. 
	(=&  .9% /-%"(-%% «! *!,.*+ *. !'-.7( 9+4$(*%#» % #,$#3" # «1-.,%$!9», . 
,  % "(9( 7.2%"+ *.<%!*.$&*+; %*"(-( !,  ,#7.**+   «%* "%"8".9% ,$. "%». 

�! 9*(*%3 �. �!-"., «�* "%"8"+ — :"! "1-.,%$. %5-+" , !'2( ",(, %$%, 
,+-.>.# & '!$(( 6!-9.$&*!,  !7=.**+( 0($!,(/!9 !5-.*%0%"($&*+( -.9/%, /!-
"!-+( !-5.*%783" ,7.%9!!"*!4(*%# 9(>=8 $3=&9%. �$(=!,."($&*!, !*% 7.=.-
3"  "-8/"8-8 1!'8=%"($&*+; 9!"%,!, 0($!,(0( /!5! ,7.%9!=() ",%# — '8=& 
"! , 1!$%"%/(,  !<%.$&*!)  6(-( %$% :/!*!9%/(. �* "%"8<%!*.$&*+( %79(*(-
*%# !1-(=($#3" "!, /./ !'2( ",. -.7,%,.3" # ,! ,-(9(*%, % "./%9 !'-.7!9 #,-
$#3" # /$30!9 / 1!*%9.*%3 % "!-%0( /%; 1(-(9(*» [4,  . 17]. �!5%0*! 1-(=-
1!$!>%"& 0"! *(:66(/"%,*+(, *!  ".'%$&*+( %* "%"8"+ :"!)  % "(9+ 9!58" 
'+"& !1-(=($(*+ /./ «%* "%"8<%!*.$&*+( $!,84/%» , -.9/.; "(!-%% 1-(=$!-
>(**!) 	. �. �!$"(-!,%0(9. «�(:66(/"%,*83 8 "!)0%,83 *!-98 (*(:66(/-
"%,*+) %* "%"8") # *.7+,.3 %* "%"8<%!*.$&*!) $!,84/!). 	 =.$&*()4(9 
"(-9%* %* "%"8<%!*.$&*.# $!,84/. 1-%9(*#(" # "./ >( / *(:66(/"%,*+9 -.,-
*!,( %#9, 1!-!>=.(9+9  !!",(" ",832() *!-9!). �".'%$&*! "& , :"!9 /!*-
"(/ "( %9((" !'+0*+)  9+ $» [5]. �$# 9*!5%; :/!*!9%0( /%;  % "(9 -.,*!,(-
 %( *( !1-(=($#(" # (=%* ",(**+9 !'-.7!9. �.>( ( $% ,  % "(9( =!9%*%-8(" 
:66(/"%,*.# *!-9. (%* "%"8") % :/!*!9%/. *.;!=%" # ,  ".'%$&*!9  ! "!#*%%, 
"! 1-%  %$&*!9 ,!7=() ",%% !*. 9!>(" 1!1. "& , %* "%"8<%!*.$&*83 $!,84/8. 
�!5=. ,!7982(*%( '8=("  *#"!, :/!*!9%0( /.#  % "(9. *( 9!>(" ,(-*8"& # , 
1-(>*((  ! "!#*%(. 	!7*%/.(" :66(/" 5% "(-(7% . [�.9 >(].  

� 1!$&78# ,!$*!,83 "(!-%3 <%/$%0*! "% :/!*!9%0( /!5! -.7,%"%#, 9!>-
*! 1-(=1!$!>%"&, 0"! ,!7*%/4%( /!$('.*%# '8=8" *! %"& 7."8;.32%) ;.-./"(- 
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% 1-% !1-(=($(**!9 ,*(4*(9 ,!7=() ",%% 1(-(;!=%"& , /.0( ",! 1(-%!=%0(-
 /%;,  !1-#>(**+;  !  -(=*( -!0*+9% 1-!9+4$(**+9% <%/$.9%. �./%9 
,*(4*%9 ,!7=() ",%(9 9!58"  $8>%"& -(6!-9+  !  "!-!*+ 5! 8=.- ",. % :/!-
*!9%0( /%( /-%7% +. 	!7*%/.32%( 1-% :"!9 "-.* 6!-9.<%!**+( %7=(->/% 
(!'!7*.0(**+( "./>( 	. �. �!$"(-!,%0(9) '8=8" 1-(=!1-(=($#"& 1(-(;!= !" 
!=*!5!  ! "!#*%# %* "%"8". / =-85!98. 

�.  9!"-%9 =.**+) . 1(/" *. 1-%9(-( !"-. $%  1(<%.$%7.<%% 9*!5%;  (-
,(-*+; -!  %) /%; -(5%!*!, — $( *!) 1-!9+4$(**! "%. �./, , �( 18'$%/( 
�!9% *. 1-!"#>(*%% 1970—1990 55. ,+,!7/. =-(,( %*+  ! ".,$#$. 21—
23 9$* 93, 1-% :"!9 1%/ 1-%;!=%$ # *. 1975 5. (23,6 9$* 93) % 1985 5. 
(23 9$* 93). �-!%7,!= ",! =($!,!) =-(,( %*+  ! ".,$#$! 18,4—23 9$* 93 -(7-
/!( 1.=(*%( 1-!%7,!= ",. 1-!%7!4$! 1! $( 1990 % / 1995 55. =! "%5$! *.%-
'!$&4(5! 1!/.7."($#  !,-(9(**!5! 1(-%!=. 6,7 9$* 93 [6]. 	 2009 5. 1!/.7."($& 
7.5!"!,/% =-(,( %*+  ! ".,%$ 5,5 9$* 93, . 2010 5. — 5,6 9$* 93. �-!%7,!= ",! 
1%$!9."(-%.$!, , 2010 5.  ! ".,%$! 670 "+ . 93 [7], 0"! 1!  ,!%9 !'?(9.9  !-
1! ".,%9!   1950 5. — 886 "+ . 93 [6]. 	 1985—1991 55. -. 1-(=($(*%( !'?(9!, 
,+,!7/% $( . =($%$! & 9(>=8 /-81*+9% 80. "*%/.9% :"!5! 1-!<(  . !'?(=%-
*(*%(9 «�!9%$( 1-!9» (61—63 %) % 80-(>=(*%#9% �	� % �� (19—24 %) [8].  

�(/!*<(*"-.<%# :"%; :$(9(*"!, !"-. $% ,  !,!/81*! "%   %79(*(*%(9 
 !' ",(**! "% 1-%,($. /  !7=.*%3 *!,!)  .9!-(58$%-8(9!)  "-8/"8-+ 7.5!-
"!,/% % 1(-(-.'!"/% $( *+; -( 8- !,. �+*!0*.#  .9!-(58$#<%# !1-(=($%$. 
,+=($(*%( *.%'!$(( :66(/"%,*+;   "!0/% 7-(*%# 1-!%7,!= ",(**!5! <%/$. % 
1!$80(*%# 1-%'+$% $%/,%=*+; ./"%,!,. 	7.%9! ,#7& 1(-(-.'!"/% % 7.5!"!,/% 
, "(--%"!-%.$&*! 7.9/*8"!)  % "(9( *(%7'(>*! 1-%,!=%" /  %"8.<%% 7.,% %-
9! "% !'?(9!, 7.5!"!,/% -( 8- !, !" 9!2*! "% 1(-(-.'!"/%. 	+;!= *. ,*(4-
*%( "(--%"!-%.$&*+( -+*/%  ,#7.*    (-&(7*+9% 1-!'$(9.9% 6!-9%-!,.*%# 
/!*/8-(*"*!)  -(=+ , 8 $!,%#; *( !,(-4(**!) /!*/8-(*<%%. �! :"! 1-(=8-
 9."-%,.(" *.$%0%( *. :"!9 -+*/( *( "!$&/! :$(9(*"!, 9!*!1!$% "%0( /!) 
/!*/8-(*<%% (/ /!"!-+9 9!>*! !"*( "% /!91.*%%, ,!7*%/4%( *. '.7( '+,4%; 
1-!%7,!= ",(**+; !'?(=%*(*%)), *! % !$%5!1!$%%, /./ 1-.,%$!, ! *!,.**+( *. 
1-%*<%1.; "-.* *.<%!*.$&*!5! /.1%".$.. 

�./ 1% .$ , *.0.$( XX ,(/. !=%* %7 ,($%0.)4%; -8  /%; 80(*+; 1-!6( -
 !- �. �. �-$!,, «-.7,%"%( $( !!'-.'."+,.32() 1-!9+4$(**! "% , �!  %%, 
 "!$& '!5."!)  +-&(9, =!$>*! 89(*&4%"& -. ;!=+  "-.*+ *. 81$."8 %*! "-.*-
<.9 7. ,,!7%9+( 1-!=8/"+ 1(-(-.'!"/% =-(,( %*+, %*!5=. =.>( -8  /!5! 1-!-
% ;!>=(*%#, % 8,($%0%"& =!;!=+ *. ($(*%#,  !7=.,.# 1-%$!>(*%# *.-!=*!5! 
"-8=.» [9]. 	 :"!9 !"*!4(*%% %9(**! -.7,%"%( "(--%"!-%) 0(-(7  % "(98  !7-
=.*%# 1-!%7,!= ",, 1-(>=( , (5! *.1-.,$(**+; *. -! " =!;!=!, *. ($(*%#, . *( 
"!$&/! *. 1!$80(*%( /!-1!-."%,*!) *!-9+ 1-%'+$% !1-(=($#(" 5.-.*"%% :/!-
*!9%0( /!) '(7!1. *! "% 5! 8=.- ",. ,  "-."(5%0( /% ,.>*+;  6(-.; (5! :/!-
*!9%0( /!5! -.7,%"%#. �.9 :/!*!9%0( /%) -! " *( ,!79!>(* '(7 6!-9%-!,.-
*%# !'?(/"%,*+; 8 $!,%) !'2(5! 1!*%9.*%# <($() % 1(- 1(/"%, -.7,%"%#  ! 
 "!-!*+ 5! 8=.- ",., /!-1!-.<%) % *. ($(*%#.  

�1-(=($(*%( , /.0( ",( 1!-!5!,!5! 7*.0(*%# :/!*!9%0( /!) '(7!1. *! "% 
1!/.7."($# «�"*!4(*%(  -(=*(=84(,+; =(*(>*+; =!;!=!, *. ($(*%# / 1-!>%-
"!0*!98 9%*%9898», . , /.0( ",( %*=%/."!-!, 5$!'.$&*!) :/!*!9%0( /!) 
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'(7!1. *! "% «�( *+; -( 8- !,» % «	+-8'/% $( !,» [1,  . 35—36]  !7=.(" !'?-
(/"%,*83 '.78 =$# 1-!,(=(*%# .*.$%7. %* "%"8<%!*.$&*+; "-.* 6!-9.<%) , 
"(; -(5%!*.;, 5=( $( *!) /!91$(/  #,$#(" # !"-. $&3  1(<%.$%7.<%%, %,  $(=!-
,."($&*!, !<(*/% ,$%#*%# :"%; 1-!<(  !, *.  % "(98 !'( 1(0(*%# :/!*!9%0(-
 /!) '(7!1. *! "% 6(=(-.<%% , <($!9. 

�>. �:$'-()" 1% .$: «�!,-(9(**.# /!-1!-.<%# *( 1!=,$. "*. -+*/8; 
,$. "& $3=(), 81-.,$#32() (3 8>( *( 7.,% %" '!$&4( !" 0. "*!)  !' ",(**!-
 "%. 	 -.9/.; 1-( $(=8(9+; /!-1!-.<%() <($() !*% *8>=.3" # ,  .9! "!#"($&-
*! "%. �! :".  .9! "!#"($&*! "& ,1!$*( 1!7,!$#(" %9 =() ",!,."& , "( *!9  !-
"-8=*%0( ",!9   5! 8=.- ",(**+9 .11.-."!9 %, =.>( '!$&4( "!5!, ,+1!$*#"& 
=$# *(5! "./%( 7.=.0%, /!"!-+( !*  .9 1!  ('( *( ,  ! "!#*%% ,+1!$*#"& %$% *( , 
 ! "!#*%% ,+1!$*#"&  "!$& >( 8 1(4*!» [10]. �(9  .9+9 -.  9."-%,.# :"8  %-
"8.<%3   1!7%<%) %* "%"8<%!*.$&*!) "(!-%% 9!>*! 8",(->=."&, 0"! , 8 $!,%#; 
 % "(9*+; "-.* 6!-9.<%) 1-!% ;!=%" %79(*(*%( %* "%"8". « !' ",(**! "&» % 
/./  $(= ",%( %* "%"8". «5! 8=.- ",(**!5! -(58$%-!,.*%#». �! 8=.- ",!, 
89(*&4.# ,$%#*%( *. 1!=!'*+( -+*/%, =.(" ,!79!>*! "&, 1-(>=( , (5!, 1-!-
*%/*!,(*%( *. *%; !$%5!1!$%) %$%  "-8/"8-  ,#7.**+;   *%9. �'?(9+ %; %*,(-
 "%<%) *(  !1! ".,%9+   =(/!*<(*"-%-!,.**+9% :$(9(*".9% '+,4() !"-. $(-
,!)  "-8/"8-+. � /./  $(= ",%(  "-(9$(*%( / /!*<(*"-.<%% -( 8- !, *!,+; 
/!-1!-.<%), , -.9/.; 1-!%7,!= ",(**!5! <%/$., '8=(" !1-(=($#"& "(*=(*<%3 / 
9!*!1!$%7.<%% -+*/. :"%; -( 8- !,. �=*./! ( $% 5! 8=.- ",!  ,!%9 %* "%"8-
"!9 « !' ",(**! "%» !1-(=($#(" -(.$%7.<%3  !' ",(**+; 1-%!-%"("!, -.7,%-
"%#, "! /!-1!-.<%# %9((" 0("/83  "-."(5%3 1!$80(*%( -+*!0*!) *!-9+ 1-%'+-
$% , !'!7*.0(**+; (3 1(- 1(/"%,.; -.7,%"%#. 	 8 $!,%#; 6(=(-."%,*!5! 8 "-
-!) ",. 5! 8=.- ",. -.7,%"%( "(--%"!-%% *( ,!79!>*! ,*( !'2()  % "(9+ :/!-
*!9%0( /!5! -.7,%"%# 5! 8=.- ",.. �'-."*.#  %"8.<%# 9!>(" 1-%,( "% / -.7,%-
"%3 /!*6(=(-."%79. %  (-&(7*!) 85-!7(  !;-.*(*%# <($! "*! "% 5! 8=.- ",..  

�($% /!-1!-.<%% 9!58" *(  !,1.=."&   <($#9% -.7,%"%# "(--%"!-%%. 
 8 -
"!)0%,! "& (( -.7,%"%# *( 5.-.*"%-!,."& :/!*!9%0( /%) -! " -(5%!*.. �(9  .-
9+9 %79(*(*%( %* "%"8". «5! 8=.- ",(**!5! -(58$%-!,.*%#» 1-%,!=%" / «,!7-
982(*%3» , %* "%"8<%!*.$&*+;  % "(9.; % ,!7*%/*!,(*%3 «%* "%"8<%!*.$&-
*!) $!,84/%» =(/!*<(*-.<%% -( 8- !, -(5%!*. % 9!*!1!$%7.<%% %;  !  "!-!-
*+ /!-1!-.<%).  

�( 1-("(*=8# *. % /$30%"($&*! "&  =($.**+; ,+,!=!,, 9!>*! $%4&   !1-
-(=($(**!) =!$() ,(-!#"*! "% 8",(->=."& ! "!9, 0"! =$# -(5%!*!,  ".*!,%" # 
*(!=*!7*.0*+9 ,!1-!  ! -!$% 5! 8=.- ",. , -(58$%-!,.*%% !"-. $(,+; /!9-
1$(/ !,,  ! ".,$#32%; 5-811%-!,/8  "-."(5%0( /% ,.>*+; !"-. $() %; "(--%-
"!-%.$&*!5! -.7,%"%#. �=( & 9+  ".$/%,.(9 # (2(   !=*!) 1-!'$(9!). �.-
 /!$&/! 1-.,!9!0*! 1-%9(*#"& %* "%"8<%!*.$&*83 "(!-%3 1-% .*.$%7( !"-. -
$()  1(<%.$%7.<%) :/!*!9%/% -(5%!*!, % ,+'!-( /-%"(-%(, :/!*!9%0( /!) 
'(7!1. *! "%? �. �!-" ,  ,!() -.'!"( «�* "%"8"+, %* "%"8<%!*.$&*+( %79(*(-
*%# % 68*/<%!*%-!,.*%( :/!*!9%/%» 1% .$: «�66(/"%,*+( %* "%"8"+ ,!7*%-
/.3" , !'2( ",(, /!"!-!( %9((" , "-!(**+(  "%98$+ /  !7=.*%3 % 7./-(1$(*%3 
:66(/"%,*+; 1-.,  !' ",(**! "%. �! -.7-.'!"."& 9!=($& 1!=!'*!5! !'2( ",., , 
/!"!-!9 %*=%,%=+  "-(9%$% & '+ "!$&/! / 9./ %9%7.<%% $%0*!5! '$.5! ! "!#-
*%# % *( % 1+"+,.$% '+ !5-.*%0%"($&*!5! ,!7=() ",%# =-85%; 9!"%,!,, "-8=*! 
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%, *.,(-*!(, *(,!79!>*!» [4,  . 178]. �=*./! %9(**! *.<%!*.$&*+( 1-%!-%"("+ 
-.7,%"%# !'2( ",., ( $% !*% !'?(/"%,*! !"-.>.3"  .98 =%.$(/"%/8 :"!5! -.7,%-
"%#, #,$#3" # % "!-%0( /% !'! *!,.**+9% % !1-(=($#3" *.1-.,$(*%#  !7=.*%# 
:66(/"%,*!)  % "(9+ :/!*!9%0( /%; !"*!4(*%). �!-!5!,+( 7*.0(*%# :/!*!-
9%0( /!) '(7!1. *! "% /!*/-("%7%-83" /-%"(-%% !<(*/% /!$%0( ",(**+; 1!/.-
7."($() -.7,%"%# *.<%!*.$&*!) :/!*!9%/%, !1-(=($## %*=%/."!-+ (( -.7,%"%#. 
�.0( ",(**.# ;.-./"(-% "%/. 1-!% ;!=#2%; %79(*(*%)  ,#7.*.   !<(*/!) :6-
6(/"%,*! "% %* "%"8"!, %; !1-(=($#32%;. �$(=!,."($&*!, $3'+( %* "%"8<%!-
*.$&*+( %79(*(*%# 7."-.5%,.3"  % "(98 *.<%!*.$&*+; %*"(-( !,, 6!-9%-8# 
*!,+( «1-.,%$.» % «*!-9+» !'2( ",(**!) 1(-(!<(*/% <(**! "(). 

�("!=!$!5%0( /% !1-(=($(*%( %* "%"8<%!*.$&*+; /-%"(-%(, :/!*!9%0(-
 /!) '(7!1. *! "%, , -.9/.; .*.$%7. '.7!!'-.7832%; !"-. $(,+; -(5%!*.$&-
*+; 5-811%-!,!/ #,$#(" # $!5%0( /%9 -.7,%"%(9 /-%"(-%.$&*!5! 1!=;!=. / 
!<(*/( 85-!7 :/!*!9%0( /!) '(7!1. *! "%. �-./"%0( /% :"!  ,#7.*!   !1-(=(-
$(*%(9 !'2() 9!=($% ,7.%9!!"*!4(*%) �(=(-.$&*!5! <(*"-. %  8'?(/"!, �(-
=(-.<%%. �$!>*! "& % *(!=*!7*.0*! "& "-./"!,/% 1-!% ;!=#2%; %79(*(*%) , 
 "-."(5%0( /% ,.>*+; !"-. $#; :/!*!9%/% "-('8(" ,+-.'!"/% 9("!=!$!5%% 
!'?(=%*#32() !'2%( 1!=;!=+ / !<(*/( :66(/"%,*! "% !"-. $(,+; "-.* 6!--
9.<%) (/!$%0( ",(**!) % /.0( ",(**!)). �!>*!  !5$. %"& #, 0"! «�,!$3<%-
!**.# 1(- 1(/"%,. ,7.%9!=() ",%# :"%; "(0(*%) — «%* "%"8<%!*.$&*+)  %*-
"(7» *. ! *!,( 6!-9%-!,.*%# (=%*!) 9("!=!$!5%0( /!) % /."(5!-%.$&*!) '.7+. 
	 *. "!#2(( ,-(9# *(!';!=%9! -.7,%"%( *( "!$&/! %* "%"8<%!*.$%79.. �! % 
 %*"(7 !1-(=($(**+; :$(9(*"!, %* "%"8<%!*.$&*!5!, 9.-/ % " /!5! % 1!-
 "/()* %.* /!5! .*.$%7., ". (. -(0& %=(" ! /!*,(-5(*<%% 1!=;!=!, , :/!*!9%0(-
 /!) *.8/(» [11]. 	 /!*(0*!9 %"!5( =.$&*()4%( %  $(=!,.*%# !'!7*.0(**+; 
,!1-! !,, /!*/-("%7.<%# %* "%"8<%!*.$&*+; /-%"(-%(, :/!*!9%0( /!) '(7!-
1. *! "% '8=("  1! !' ",!,."& 6!-9%-!,.*%3 8 "!)0%,+; / *(5."%,*+9 1-!-
#,$(*%#9  !,-(9(**!) :/!*!9%/% !"-. $(,+; 5-811%-!,!/ -(5%!*!, % 8/-(1-
$(*%# 6(=(-."%,*+; ! *!, *.4(5! 5! 8=.- ",.. 

  
�	��	����
	����	� ��	��� 

1. ����
���, �. .. �("!=!$!5%# !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "% [�(/ "] / 
	. �. �(*0.5!, // �/!*!9%/. -(5%!*.. — 2008. — B 3. — �. 27—38.  

2. ����
�', �. �. �*<%/$!1(=%0( /%)  $!,.-&. �!,-(9(**.# ,(- %#. [�(/ " ] / 
�. 
. �-!/5.87, �. 
. �6-!*. — �., 2003. — 315  .  

3. �
��, �. �!$/!,+)  $!,.-& >%,!5! ,($%/!-8  /!5! #7+/. [�(/ "] / 	. �.$&. — �., 
1998. — � 2. — 815  . 

4.  ��, �. �* "%"8"+, %* "%"8<%!*.$&*+( %79(*(*%# % 68*/<%!*%-!,.*%( :/!*!9%-
/% [�(/ "] / �. �!-" ; 1(-   .*5$. 
. �. �( "(-(*/! ; 1-(=% $. % *.80. -(=. �. �. �%$&*(-.. — 
�., 1997. — 180  . 

5. $��������, �. -. �* "%"8<%!*.$&*+( $!,84/%: ( "& $% ,+;!=? [�(/ "] / 	. �. �!$-
"(-!,%0 // �'2( ",(**+( *.8/% %  !,-(9(**! "&. — 2004 — B 3. — �. 7. 

6. �( 18'$%/. �!9% / 80-$("%3 5! 8=.- ",(**! "% [�(/ "] :  ".".  '. — �+/"+,/.-, 
2001. — 45  . 

7. �( 18'$%/. �!9% [�(/ "] : /-."/%)  ".".  '. — �+/"+,/.-, 2011. — 29  . 
8. $�����, �. �. �( *+( -( 8- + % $( !1-!9+4$(**+) /!91$(/  [�(/ "] / 	. �. �-80-

/%*, 	. 	. �!*=.-(*/!, 	. �. �.-%* ; ���� 1-% �-(7%=%89( 	(-;!,*!5! �!,(". �( 18'$%/% 
�!9%. — �+/"+,/.-, 1993. — 35  . 



 436 

9. ����, -. -. �8>=+ -8  /!5! $( *!5! ;!7#) ",. [�(/ "] / �. �. �-$!, // �7,( "%# 
�91(-."!- /!5! $( *!5! %* "%"8".. — ��'., 1906. — 	+1. XIV. — 120  . 

10. �)�����, ��. �!,!( %*=8 "-%.$&*!( !'2( ",! [�(/ "] / �>. �:$'-()". — �., 
2004. — 420  . 

11. &�"
���, �. �,!$3<%!**.# 1(- 1(/"%,. :/!*!9%0( /!5! %* "%"8<%!*.$%79. 
[�(/ "] / �. �*4./!,, �. �-!$!, // 	!1-! + :/!*!9%/%. — 2010. — B 9. — �. 70—76. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 437 

= � 33:338 

 

� 	�
��� ���
'
��, ��� ����	+ ���	������� )��������	��� ��'��
	��	�� ����*�	� 

��	��
 '�
���+�� ��� 
'����� 	�������+( )��������	��( ����"����. �'
������	���� 

��	��
	��
 � ����+( ����
,�� � �	�����( ��	����,���
���+( ����
'��
��� ����*�-

	� ����� �' ��	��		����+( ����	�� � ���������� 	!� ��	��
	�������� �������
��� 

)��������. -���+� !��
�	��+� ����	���� ���'�
���� ����(�����	�� 
'�"���� )��� 

������+, � ��� ��	��, � 
	����� 
'
����� ���+( � 
�
��
,�� 	�1�	���*1�( ��	��-

������ ���+"���� )��������	��� ��'��
	��	�� ��	��
	��
. 5
		������� )��( ����	�� 

	 ����� '���� ��	����,���
����� ����� ��'������ ��������� )��������	��* ��'��
	-

��	�� �
� �	���* �
�����* ����������� ��	����,���
������ 	����'
.  

 
 �. -. ����	�, 

 /.*=%=." :/!*!9%0( /%; *.8/, =!<(*"  
 (�+/"+,/.- /%) $( *!) %* "%"8") 
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�* "%"8<%!*.$&*+( 1-(!'-.7!,.*%# :/!*!9%0( /!)  % "(9+ *(%7'(>*! 

 ,#7.*+   -.7-(4(*%(9 ,!1-! . !  "(1(*% %; ,$%#*%# *. 8-!,(*& :/!*!9%0(-
 /!) '(7!1. *! "% 5! 8=.- ",.. �3'+( "-.* 6!-9.<%%  "-8/"8-+  !,-(9(**!) 
:/!*!9%0( /!)  % "(9+ !1-(=($#3" -!$& 5! 8=.- ",. , -(58$%-!,.*%% ! *!,-
*+; (( 1-!1!-<%) -.7,%"%#,   80("!9  1(<%6%/% !1-(=($(*%# % -(.$%7.<%% 
 !' ",(**+; *.<%!*.$&*+; 1-%!-%"("!,. �!:"!98 1!% / !1"%9.$&*+; 9(;.-
*%79!, !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "% #,$#(" # !=*%9 %7 !'?(/"%,-
*+; 8 $!,%) 6!-9%-!,.*%# :66(/"%,*!)  % "(9+ 5! 8=.- ",(**!5! -(58$%-!-
,.*%# :/!*!9%/%. �! 9*(*%3 �. �!-".: «�* "%"8"+ !'-.783" '.7% *83  "-8/-
"8-8, !1%-.# & *. /!"!-83 $3=% *. 1-!"#>(*%% , () % "!-%%  !7=.,.$% 1!-#-
=!/ %  "-(9%$% &  *%7%"& *(!1-(=($(**! "& , 1-!<(  ( !'9(*.. 	9( "(   1-%-
9(*#(9!) "(;*!$!5%() %* "%"8"+ !1-(=($#3" ,($%0%*8 "-.* ./<%!**+; % 
"-.* 6!-9.<%!**+; %7=(->(/ %,  $(=!,."($&*!, !1-(=($#3" -(*".'($&*! "& % 
1-%,$(/."($&*! "& "!) %$% %*!) :/!*!9%0( /!) =(#"($&*! "%. �* "%"8"+  ,#-
7+,.3" 1-!4$!(   *. "!#2%9 % '8=82%9, "./ 0"! % "!-%#  ".*!,%" # 1-!<( -
 !9 1-(%982( ",(**! %*/-(9(*"*!5! %* "%"8<%!*.$&*!5! -.7,%"%#, . 68*/-
<%!*%-!,.*%( :/!*!9%0( /%;  % "(9 *. 1-!"#>(*%% =$%"($&*+; % "!-%0( /%; 
1(-%!=!,  ".*!,%" # 1!*#"*+9 "!$&/! /./ 0. "& -.7,!-.0%,.32(5! # %* "%"8-
<%!*.$&*!5! 1-!<(  .» [1].  

 �%-!,!) 6%*.* !,+) /-%7%  !'! "-%$  %"8.<%3 % !'!7*.0%$ -.7-(4(*%( 
:"!) 1-!'$(9+, , "!9 0% $( , . 1(/"( -.7-.'!"/% *!,+; % .=.1".<%%  82( "-
,832%; %* "-89(*"!, 1!,+4(*%# :/!*!9%0( /!) '(7!1. *! "% 5! 8=.- ",.. 
�=*!) %7 ,.>*()4%; ;.-./"(-% "%/  !,-(9(**!) :/!*!9%0( /!)  % "(9+ #,$#-
(" # *.$%0%( , *() !"-. $(,+; 5-811%-!,!/, %9(32%;  "-."(5%0( /!( 7*.0(*%( 
=$#  !;-.*(*%# (( /./  % "(9+ % 1-(=!1-(=($#32%; :66(/"%,*! "& 68*/<%!-

                                           
68© �.'/%* �. 	., 2012  
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*%-!,.*%#  .9!5! 5! 8=.- ",., /./ 6!-9+ !-5.*%7.<%% !'2( ",.. �=*./! !"$%-
0%"($&*!) 0(-"!)  !,-(9(**!5! ,7.%9!=() ",%# 5! 8=.- ",. %  "-."(5%0( /%; 
!"-. $(), #,$#(" # *( 1-! "! -.7-(4(*%( ,!1-! . !  !' ",(**! "% % "(9  .9+9 
!1-(=($(*%( -(58$%-8(9+; %  .9!-(58$%-8(9+; :$(9(*"!, :/!*!9%0( /!)  % -
"(9+, . 6!-9%-!,.*%( ! !'!) %* "%"8<%!*.$&*!)  "-8/"8-+ !1-(=($#32() 
=() ",(**! "& :"%; ,7.%9!!"*!4(*%) , 8 $!,%#; <%/$%0*! "% :/!*!9%0( /!5! 
-.7,%"%#. �.7!!'-.7832%( /!-1!-.<%% 1!=!'*+; !"-. $(,+; 5-811%-!,!/ ,  %-
$8  ,!() "(;*!$!5%0( /!) /!*<(*"-.<%% -( 8- !, ( "( ",(**+9 !'-.7!9 %*"(5-
-%-!,.*+ , :/!*!9%/8 $3'!)  "-.*+, !1(-%-8# 1!=0.  =! "."!0*!  (-&(7*+9% 
9."(-%.$&*+9% % 0($!,(0( /%9% -( 8- .9%. �; 1-!%7,!= ",(**.# =(#"($&*! "& 
*( 9!>(" *( !"-.>."& # *. -(.$%7.<%% 5! 8=.- ",!9  !' ",(**!) :/!*!9%0(-
 /!) 1!$%"%/% % "(9 '!$(( *( !"-.>."& *.<%!*.$&*+( 1-%!-%"("+ -.7,%"%#. 
�9(**! :"%9 !1-(=($#(" # %; 9!=($& ,7.%9!=() ",%#   5! 8=.- ",!9. 

�>. �:$'-()" 1% .$: «�!,-(9(**.# /!-1!-.<%# *( 1!=,$. "*. -+*/8; 
,$. "& $3=(), 81-.,$#32() (3 8>( *( 7.,% %" '!$&4( !" 0. "*!)  !' ",(**!-
 "%. 	 -.9/.; 1-( $(=8(9+; /!-1!-.<%() <($() !*% *8>=.3" # ,  .9! "!#"($&-
*! "%. �! :".  .9! "!#"($&*! "& ,1!$*( 1!7,!$#(" %9 =() ",!,."& , "( *!9  !-
"-8=*%0( ",!9   5! 8=.- ",(**+9 .11.-."!9 %, =.>( '!$&4( "!5!, ,+1!$*#"& 
=$# *(5! "./%( 7.=.0%, /!"!-+( !*  .9 1!  ('( *( ,  ! "!#*%% ,+1!$*#"& %$% *( , 
 ! "!#*%% ,+1!$*#"&  "!$& >( 8 1(4*!» [2]. 	! 9*!5!9  !,-(9(**+) 9%-!,!) 
/-%7%  1!=",(-=%$ :"8 "(*=(*<%3. �./, =$# '!$&4%* ",.  "-.* !=*!) %7 *.%'!-
$(( ,.>*!) #,%$. & 1-!'$(9. 7.*#"! "% , 8 $!,%#; /-%7% . % ,!79!>*! "% %7-
'(>."& 9.  !,!) '(7-.'!"%<+ , ,+ !/!"(;*!$!5%0*+;  6(-.; :/!*!9%/%. �!=-
=(->/. 5! 8=.- ",. % /!*"-!$& (( -(.$%7.<%% , :"%;  6(-.;  ".$% !=*%9% %7 
,.>*()4%; :$(9(*"!, 1!=!'*!) 1-./"%/%. �=*./! 1!==(->/. /. .$. & %9(**! 
'.7!!'-.7832%; ( "-."(5%0( /% ,.>*+;) *( 5! 8=.- ",(**+; /!-1!-.<%). �. -
 9!"-%9 :"8 1-!'$(98 *. 1-%9(-( ��
,  "-.*+ ,! 9*!5!9 =(/$.-%-832() %*-
 "%"8" -+*/., /./ ! *!,+ -.7,%"%# !'2( ",.. �./, , !6%<%.$&*!9 !"0("( /!*-
"-!$&*!5! !-5.*. �!*5-(  . ��
 GAO US !"9(0.(" #  $(=832((. �"!'+ 1!-
9!0&  ".'%$%7%-!,."&  %"8.<%3 , .,"!9!'%$&*!) 1-!9+4$(**! "% ��
 % ,! 
%7'(>.*%(  '!(,, /!"!-+( 9!5$% 1-(= ".,$#"&  % "(9*+( -% /% =$# :/!*!9%/% 
 "-.*+, , =(/.'-( 2008 5. �%*% "(- ",!9 6%*.* !, '+$.  !7=.*. �-!5-.99. 
6%*.* %-!,.*%# .,"!9!'%$&*!) 1-!9+4$(**! "% (AIFP) , -.9/.; Troubled 
Asset Relief Program (TARP).  � =(/.'-# 2008 1! 9.-" 2009 55. /.7*.0() ",! ,+-
=($%$! !/!$! 36 9$-= =!$$. ��
 1! :"!) 1-!5-.99(, , "!9 0% $( /-(=%"+ 
Chrysler Holding LLC (Chrysler) % General Motors (GM). 	 -.9/.; 7./!*!=."($&*! 
,!7$!>(**+; *. GAO US !'#7.**! "() 1! !'( 1(0(*%3  ,!(,-(9(**!5! /!*"-!-
$# 7. -(.$%7.<%() TARP '+$% !1-(=($(*+ "-% 1-%*<%1. ! 82( ",$(*%# 6(=(-
-.$&*!) 1!9!2% =$# /-81*+; 6%-9: !1-(=($(*%( 1-!'$(9+, !1-(=($(*%( *.-
<%!*.$&*+; %*"(-( !, ( 1! ".*!,/. <($% % 7.=.0), 7.2%". %*"(-( !, 5! 8=.- ",. 
[3]. �(9  .9+9 7.2%". %*"(-( !, 5! 8=.- ",. #,$#$. & *(!"?(9$(9!) 0. "&3 
1-(=$.5.(9!) 1-!5-.99+. 	 !6%<%.$&*!9 !"0("( «	!  ".*!,$(*%( .9(-%/.*-
 /!) .,"!9!'%$&*!) 1-!9+4$(**! "%» ! !'! !"9(0.(" #, 0"! ,9(4."($& ",!  ! 
 "!-!*+ 5! 8=.- ",. 1!7,!$%$!  !;-.*%"& !/!$! 1,1 9$* -.'!0%; 9( ". �*"(-(-
 (* % "!" 6./", 0"! .=9%*% "-.<%# %*,( "%-!,.$. 12 9$-= =!$$. , %**!,.<%!*-
*!( -.7,%"%( !"-. $% 1! 1#"% 1(- 1(/"%,*+9 *.1-.,$(*%#9 [4].  
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�( 9(*(( %*"(-( *.  %"8.<%#  ,#7.**.   5! 8=.- ",(**!) 1!==(->/!) 
.,%.1-!9+4$(**! "% , 7.1.=*+;  "-.*.;. �(78 $!,*!, ,!1-! + !'( 1(0(*%# 
*.<%!*.$&*!) '(7!1. *! "% 5.-.*"%-83" !1-(=($(**+( 7./.7+ ,!(**!) "(;*%-
/% % :$(9(*"+ 1(-(/-( "*!5! 6%*.* %-!,.*%# 1-!(/"!,. �=*./! , 1992 5. '+$! 
1-%*#"! =,8; "!-!**((  !5$.4(*%( 9(>=8 «�!%*5!9» % «�)-'. » !' !5-.*%0(-
*%% 1-#9!) % /! ,(**!) 1!9!2%  !  "!-!*+ 5! 8=.- ",(**+; !-5.*!, , -.9-
/.; 1-!5-.99 -.7,%"%# 5-.>=.* /!) .,%.<%%. �! ,  .9+) -.75.- *!,!5! /-%7%-
 . , 2009 5. !'(  "!-!*+ 7.#,%$% ! *.-84(*%% =.**!5!  !5$.4(*%#. �!91.*%% 
!'-."%$% & , 	��   ,7.%9*+9% 1-("(*7%#9%. �8-*.$ «Forbs» ;.-./"(-%7!,.$ 
:"8  %"8.<%3 "./: «	.4%*5"!* 8",(->=.(", 1-.,%"($& ",. (,-!1() /%;  "-.* 
1-(=! ".,%$% 200 9$-= =!$$. 1-#9+;  8' %=%) *. -.7$%0*+( 1-!(/"+ «�)--
'. ». �=*./!Brussels' counter-claim argues that the US has provided $24 billion in 
indirect state government aid and cross-subsidies. , "-(0*!( "-('!,.*%( �-3  ($# 
8",(->=.(", 0"! ��
 ,+=($%$% 24 9$-= =!$$. , /! ,(**!) 1!9!2% 5! 8=.- "-
,(**!5! % 1(-(/-( "*!5!  8' %=%-!,.*%#» [5]. �1-.,(=$%,! "% -.=%  $(=8(" 
!"9("%"&, 0"! 1!9!2& ! 82( ",$#(" # ,! 9*!5!9 *. ,!79(7=*!) ! *!,(. �! 
9*(*%3 >8-*.$. «The Economist», /!91.*%# «�)-'. » ,+1$."%$. 1-.,%"($& "-
,.9   1992 5. *. 40 % '!$&4(, 0(9 !*. 1!$80%$. !" *%;. �-!9( "!5!, #'$!/!9 
-.7=!-.  ".$. '!-&'. 7. ,!(**+( 7./.7+ *. 1-!%7,!= ",! "!1$%,*+; 7.1-.,2%-
/!, =$# 		� ��
 [6].  

	 *.0.$( 2011 5. 	�� !6%<%.$&*! 1-%7*.$., 0"! /!*<(-* «�!%*5» 1!$80%$ 
!/!$! 5,3 9$-= =!$$. *(7./!**+; 5! 8=.- ",(**+;  8' %=%), !"9("%,, 0"! *(" 
*%/./%; 1-(=1! +$!/ "!5!, 0"! "-.* ."$.*"%0( /.# ,!)*. =,8; /!*<(-*!, '8-
=(" !/!*0(*.. «�)-'. » , -(78$&"."( *(/!*/8-(*"*!) '!-&'+ 1!"(-#$ 1!-#=/. 
45 9$-= =!$$. [7]. �./!( ,*%9.*%(  !  "!-!*+ 5! 8=.- ",. *( $80.)*!. �!-1!-
-.<%# «�!%*5» !'( 1(0%,.(" -.'!"!) '!$(( 160 "+ . 0($!,(/ (%7 *%; 123 "+ . 
%9(3" ,+ 4(( !'-.7!,.*%(, 32 "+ . — 80(*83  "(1(*&) % (>(*(=($&*! =.(" 
:/!*!9%/( ��
 !/!$! 1 9$-= =!$$. [8]. �(9  .9+9 9(;.*%79 /!*/8-(*<%% ,+-
;!=%" 7. -.9/% -+*!0*!5! 9(;.*%79.  .9!-(58$#<%% % 1(-(;!=%" , /.0( ",! 
*(/!"!-!) 6!-9+ ,7.%9!=() ",%# 5! 8=.- ",. % /!-1!-.<%%. �9(**! 7.2%". 
 !' ",(**+; %*"(-( !, 1! !"*!4(*%3 / ,*(4*() /!*/8-(*"*!)  -(=( 7. ".,-
$#(" %="% %; *.  /-+"+( 6!-9+  !5$.4(*%) ,  "-."(5%0( /% ,.>*+;  6(-.; 
:/!*!9%/%. � ;!"# =.**83 6!-98 ,7.%9!!"*!4(*%) 9!>*! !'?# *%"& "-.=%-
<%#9% 1!$%"%/% 5! 8=.- ",(**!5! 1-!"(/<%!*%79., *! !'?(/"%,*! "& :/!*!-
9%0( /%; 85-!7 , (5=. 1!-!>=.("  % "(98 1-!"%,!=() ",%# %9, ". (.  % "(98 
!'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "%. 

�./ 5! 8=.- ",!, "./ % /!-1!-.<%% *( 7.%*"(-( !,.*+ ,  *%>(*%( 5.-.*-
"%) "(;*!5(**!), :/!*!9%0( /!), -(5%!*.$&*!) (-+*/% % "(--%"!-%%) '(7!1. -
*! "%. �$(=!,."($&*!, %* "%"8<%!*.$&*+( 1-(!'-.7!,.*%#, /./%9% '+ !*% *( 
'+$% 1! !"*!4(*%3 / "-.=%<%!**+9 %* "%"8".9 -+*/. (/!*/8-(*<%#) % 5! 8-
=.- ",. (-(58$%-!,.*%(), 7."-.5%,.3" -(.$%7.<%3 *.<%!*.$&*+; 1-%!-%"("!, 
-.7,%"%# % /./  $(= ",%(  % "(98 !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "%. 

�!7=.*%( /!*/8-(*"*+; 1-(%982( ", ,  "-."(5%0( /% ,.>*+; !"-. $#; (, 
"!9 0% $(   1!7%<%) %**!,.<%!**!5! -.7,%"%#)  ".*!,%" # !'2() 7.=.0() =$# 
5! 8=.- ",. % /!-1!-.<%), !1-(=($## 5.-.*"%% :/!*!9%0( /!) '(7!1. *! "%. 
�=*./! 1-!<(    !7=.*%# /!*/8-(*"*+; 1-(%982( ", 7.  0(" %**!,.<%!**! "% 
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— :"! ! !7*.**! 81-.,$#(9+) 1-!<(  . �-% :"!9 ! *!,*!) <($&3 #,$#(" # /.-
1%".$%7.<%# %**!,.<%!**!5! 1!"(*<%.$. :/!*!9%0( /!)  % "(9+ [9].  

	 8 $!,%#; 1(-(1-!%7,!= ",. % *. +2(*%# -+*/. $3'.# 6!-9. 9!*!1!$%-
 "%0( /!) /!*/8-(*<%% 9!>("  "%98$%-!,."& -.7,%"%( !"-. $% 0(-(7 9(;.*%79 
/!*/8-(*<%%. �$%5!1!$% "%0( /%(  (/"!-. :/!*!9%/%, %9(32%( #,*83 "(*-
=(*<%3 / 9%-!,!) %*"(5-.<%% % /!!1(-.<%%, "-('83" '!$&4(5! ,*%9.*%#  ! 
 "!-!*+ 5! 8=.- ",.. �(9 '!$(( 0"! , 8 $!,%#; *(=!1-!%7,!= ",. % *(=!1!"-
-('$(*%# ,$%#*%( ,*(4*%; 6./"!-!, *. :"% !"-. $% 8 %$%,.3" #. �!:"!98 '(7 
-(.$&*!) 1!9!2% 5! 8=.- ",. (,!79(7=*!) % '(7,!79(7=*!)) -(.$%7.<%# 1!-
=!'*+; 1-!5-.99 *( ,!79!>*.. �"! =!/.7+,.(" % 9%-!,!) !1+" 5! 8=.- ",(*-
*!) 1!==(->/% "-.* 1!-"*!5! 9.4%*! "-!(*%#. 

�-.=%<%!**.# =$# -+*!0*+; !"*!4(*%) 6!-9. !"-. $(,!5! /$. "(-., *.-
1-.,$(**.# *.  !7=.*%( :66(/"%,*!) /!*/8-(*"*!)  -(=+, ,  !,-(9(**+; 8 -
$!,%#; -(4.(" *(  "!$&/! 7.=.0% /!-1!-.<%%,  /!$&/! 7.=.0% -.7,%"%# *.<%!-
*.$&*+; :/!*!9%/. 

�.7,%"%( 1-!9+4$(**+; /$. "(-!, #,$#(" # !=*!) %7 "(*=(*<%) 9%-!,!5! 
.,%. "-!(*%#. �!7=.*%( 9!2*!) 1-!%7,!= ",(**!) '.7+ , �%:"$(, �8$87(, 
�.9'8-5( % =-85%; -(5%!*.$&*+; <(*"-.; -(4.(" *( "!$&/! ,!1-! + ,+ !/%; 
"(;*!$!5%), *! % =.(" /!*/-("*+( -.'!0%( 9( ".. �./, /.>=+) "-("%) -.'!0%) 
.,%.<%!**!) 1-!9+4$(**! "% �(-9.*%% -.'!".(" , �.9'8-5( %$% (5! 1-%5!-
-!=(. 	 2010 5. , :"!) !"-. $% '+$! 7.*#"! 39 000 /,.$%6%<%-!,.**+;  $8>.-
2%; [10]. �!:"!98  !7=.*%( .,%.<%!**+; /$. "(-!, , �!  %% (�$&#*!, / % 
�8/!, /%)) =!$>*! '8=("  1! !' ",!,."& *( "!$&/! %**!,.<%!**!98 -.7,%"%# 
.,%.<%!**!) 1-!9+4$(**! "%, *! % *( , 9(*&4()  "(1(*%  !7=.*%3 -.'!0%; 
9( ", -.7,%"%3 :/!*!9%/% -(5%!*!,. �=*./! %*%<%."%,. % ;!=%" !" 5! 8=.- "-
,., /!"!-!( %7*.0.$&*! 1!4$! *.  !7=.*%( «�'?(=%*(**!) .,%.<%!**!) /!-1!-
-.<%%», 0"! '+  !;-.*%"& (,!  !7=."&) /!*/8-(*"*+( 1!7%<%% *.<%!*.$&*!5! 
1-!%7,!=%"($# *. ,*8"-(**(9 % ,*(4*(9 -+*/(. �(9  .9+9 8 %$(*%( 5! 8=.--
 ",(**!5! -(58$%-!,.*%# , :"%;  6(-.; ( "& 7./!*!9(-*+) 1-!<(   1-(!'-.7!-
,.*%# %* "%"8"!, -+*/. % 5! 8=.- ",. , -.9/.; 1!,+4(*%# :66(/"%,*! "% 
 % "(9+ !'( 1(0(*%# :/!*!9%0( /!) '(7!1. *! "%, , 8 $!,%#; 9%-!,+; 6%-
*.* !,+; 1!"-# (*%). �9(**! %* "%"8" '(7!1. *! "% #,$#(" # "(9 *(!';!=%-
9+9 8 $!,%(9, /!"!-!( !1-(=($#(" /./  6(-+ 5! 8=.- ",(**!5! 80. "%# , :/!-
*!9%/(, "./ % 5.-.*"%% :66(/"%,*!5! 68*/<%!*%-!,.*%# ,.>*()4%; !"-. $(), 
!1-(=($#32%; ((  "-8/"8-8. �.  9!"-(*%( =.**!) /."(5!-%%   1!7%<%) %* "%-
"8<%!*.$&*!) "(!-%% 1!7,!$#(" *( 1-!"%,!1! ".,$#"& -.7$%0*+( . 1(/"+ 1!-
*#"%# '(7!1. *! "& ("(;*!5(**+), -(5%!*.$&*+), :/!*!9%0( /%) % ". =.), . 
1-(= ".,%"& %; , ,%=( (=%*!) 9("!=!$!5%% %* "%"8<%!*.$&*!5!  %*"(7. *. ! -
*!,( 0("/! !1-(=($(**+; 5! 8=.- ",!9 1-%!-%"("!,  ,!(5! -.7,%"%#. 

�(78 $!,*!, 0"! :,!$3<%!**!) 1(- 1(/"%,!) ,7.%9!=() ",%# -.7$%0*+; 
%* "%"8<%!*.$&*+; "(0(*%) #,$#(" # «%* "%"8<%!*.$&*+)  %*"(7» *. ! *!,( 
6!-9%-!,.*%# (=%*!) 9("!=!$!5%0( /!) % /."(5!-%.$&*!) '.7+. �! , *. "!#2(( 
,-(9# *(!';!=%9! *( "!$&/! -.7,%"%( %* "%"8<%!*.$%79., *! %  %*"(7 !1-(=(-
$(**+; :$(9(*"!, %* "%"8<%!*.$&*!5!, 9.-/ % " /!5! % 1! "/()* %.* /!5! 
.*.$%7., ". (. -(0& %=(" ! /!*,(-5(*<%% 1!=;!=!, , :/!*!9%0( /!) *.8/( [11]. 
�=*./! "(*=(*<%% /!*,(-5(*<%% %  %*(-5("%/% 9!58"  82( ",(**! 1!,$%#"& *. 
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-.7,%"%( *!,+; *.1-.,$(*%) , "-./"!,/( !'! *!,.**+; %* "%"8<%!*.$&*!) "(!-
-%() /."(5!-%) "-.* ./<%!**+; % "-.* 6!-9.<%!**+; %7=(->(/, ,*(4*%; :6-
6(/"!,, %* "%"8<%!*.$&*+; 9."-%< % ". =. �"!, '(78 $!,*!, %*"(-( *!   "!0/% 
7-(*%# -.7,%"%# 9("!=!$!5%% «%* "%"8<%!*.$&*!5!  %*"(7.», *! -(.$%% 1-./"%-
/% 7. ".,$#3" *( "!$&/! 1-!=!$>."& %  $(=!,."& %* "%"8"+, /./ «'.7% *83 
 "-8/"8-8». �(!';!=%9 1!% / *!,+; %* "-89(*"!,, 9(;.*%79!,, 9("!=!, -(.$%-
7.<%%  "-8/"8-*!) 1!$%"%/% 5! 8=.- ",. % :/!*!9%0( /!) '(7!1. *! "%, , "!9 
0% $( , -.9/.; -.7-.'!"/% 9("!=!$!5%% «%* "%"8<%!*.$&*!5!  %*"(7.». 

�(/!"!-+( "(*=(*<%% , 6!-9%-!,.*%%  !,-(9(**+; ,7.%9!!"*!4(*%) 5!-
 8=.- ",., /./ 6!-9+ !-5.*%7.<%% !'2( ",. % '.7!!'-.7832%; /!-1!-.<%) , 
 "-."(5%0( /%; !"-. $#; :/!*!9%/% 1!=",(->=.3" "(7%  ! "!9, 0"! :/!*!9%0(-
 /.# '(7!1. *! "& "(!-("%0( /% 9!>(" '+"& !1-(=($(*. /./ /."(5!-%# 9("!=!-
$!5%% «%* "%"8<%!*.$&*!5!  %*"(7.», .  % "(9. 5! 8=.- ",(**!5! -(58$%-!,.-
*%# :/!*!9%/% /./ %* "%"8" 5.-.*"%) (( !'( 1(0(*%# , 8 $!,%#; %* "%"8<%!-
*.$&*+; 1-(!'-.7!,.*%). 

�  $(=!,.*%( :"%; ,!1-! !, 9!>("  82( ",(**! 1!,$%#"& *. :66(/"%,-
*! "& 5! 8=.- ",(**!) 1!$%"%/%, 1-% 6!-9%-!,.*%%  !,-(9(**+; 9!=($() 
-.7,%"%# :/!*!9%0( /!) '(7!1. *! "% 5! 8=.- ",. % -(.$%7.<%% %9  ,!%; 
68*/<%) 1! 7.2%"( *.<%!*.$&*+; %*"(-( !,  "-.*+ , !'$. "% :/!*!9%/% , 
-+*!0*+; 8 $!,%#;. 
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 ".-4%) 1-(1!=.,."($&  
(�+/"+,/.- /%) $( *!) %* "%"8") 
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�( !7.5!"!,%"($&*+( 9.4%*+ (���) — :"!  $!>*+( ,!  ".*.,$%,.(9+( 

 % "(9+, , /!"!-+; 1-% !"/.7( !=*!5! :$(9(*". (=(".$&,  '!-!0*.# (=%*%<.) 
(5! 7.9(*#3" =-85%9, *!,+9 %$% !"-(9!*"%-!,.**+9, % 68*/<%!*%-!,.*%( 
 % "(9+ 1-!=!$>.(" #.  

�$!>*.# "(;*%0( /.#  % "(9. (!'?(/") 1-(= ".,$#("  !'!)  !,!/81*! "& 
,7.%9!=() ",832%; 68*/<%!*.$&*!  .9! "!#"($&*+; 1!= % "(9, 1-(=*.7*.-
0(**+; =$# =! "%>(*%# !'2() /!*/-("*!) <($% [3]. �$.*%-!,.*%( /!91$(/ . 
9(-!1-%#"%) 1! !'( 1(0(*%3 -.'!"! 1! !'*! "% "./%;  $!>*+; "(;*%0( /%; 
!'?(/"!, /./ ���,  $(=8(" ! 82( ",$#"&   % 1!$&7!,.*%(9 1(-(=!,+;  "-."(-
5%) "(;*%0( /!5! !' $8>%,.*%# % -(9!*". (���), . %9(**! ,  !!",(" ",%%   
"(;*%0( /%9  ! "!#*%(9 !"=($&*+; :$(9(*"!, 9.4%* [1]. �$30(,!) 9!9(*" 
 "-."(5%% —  '!- % !'-.'!"/. %*6!-9.<%% 1! *.=(>*! "% :$(9(*"!, ( % "(9) 
9.4%*. �.7-.'!"/( 9("!=. !<(*/% ,$%#*%# *.=(>*! "% !"=($&*+; :$(9(*"!, 
9.4%*+ *. !'283 *.=(>*! "& 9.4%*+ 1! ,#2(*. =.**.#  "."&#.  

�.-.'!"/. *. !"/.7 :$(9(*". #,$#(" #  $80.)*!) ,($%0%*!), ;.-./"(-%-
78(9!) 9."(9."%0( /%9 !>%=.*%(9 !"#  % /!:66%<%(*"!9 ,.-%.<%% [!".  

�.0.$! :/ 1$8.".<%% 9.4%*+  $8>%" !'2() "!0/!) !" 0(". -( 8- . , (; 
:$(9(*"!,  $!>*!)  % "(9+. �7-7. "!5!, 0"! :$(9(*"+  % "(9+ %9(3" -.7$%0-
*+( 7*.0(*%# 1!/.7."($() =!$5!,(0*! "%, !"/.7+ :$(9(*"!, '8=8" 1-!% ;!=%"& 
,  $80.)*+( 9!9(*"+ ,-(9(*%, /!"!-+(  ".*!,#" # *.0.$&*!) "!0/!) !" 0(". 
-( 8- . :$(9(*"!,. 	 *.0.$( :/ 1$8.".<%% 9.4%*.  ! "!%" "!$&/! %7 *!,+; 
(7.,!= /%;) :$(9(*"!,, ,(-!#"*! "& !"/.7. /!"!-+; 7*.0%"($&*! 9(*&4(, 0(9 8 
7.9(*(**+; , 1-!<(  ( -(9!*". 87$!,. �! 9(-(  ".-(*%# 9.4%*+ 1-!% ;!=%" 
7.9(*. -.7$%0*+; :$(9(*"!,, % 1!"!/ !"/.7!,  *.0.$. 8,($%0%,.(" # % 7."(9 
1(-(;!=%" , 8 ".*!,%,4%) #. �899.-*.# %*"(* %,*! "& 8 ".*!,%,4(5! # 1!-
"!/. !"/.7!,  % "(9+ P0 '8=("  /$.=+,."& # %7 %*"(* %,*! "() 1!"!/!, !"/.7. 
:$(9(*"!, Pi (-% . 1), 1! /!$&/8 ,  % "(9( :$(9(*"+, /./ 1-.,%$!, ,/$30(*+ 
1! $(=!,."($&*!, % 1-% !"/.7( :$(9(*". !"/.7+,.(" , #  % "(9.: 

                                           
69© 
*=-!*!, 
. 	., 2012 
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0 �
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i
i        (1) 

 

 
�	�. 1. �!9(*"+ !"/.7. :$(9(*"!,  $!>*!)  % "(9+  

1-% 8 ".*!,%,4(9 # -(>%9( -.'!"+ [2] 
 
�"/.7+ :$(9(*"!,  $!>*!) ,!  ".*.,$%,.32() #  % "(9+ 9!>*! 1-%*#"& 

1-./"%0( /% *( ,#7.**+9% =-85   =-85!9. �!5=. *.-.'!"/. 9(>=8 !"/.7.9% #,-
$#(" #  $80.)*!) ,($%0%*!), -!>=.(9!) 1-!<(  !9 '(7 1! $(=() ",%# % -. -
1-(=($(**!) 1! :/ 1!*(*<%.$&*!98 7./!*8 [1]. �!:"!98 9."(9."%0( /!( !>%-
=.*%( *.-.'!"/% 9!>*! -.  0%"."& 1! 6!-98$(:  

 

.
1

PP
1

1 !"

1

1

1
00

−

=

−

=
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�
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�
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T
T     (2) 

 
	(-!#"*! "&, 0"! -(9!*"*+( -.'!"+ *( 1!"-('83" # *. 1-!9(>8"/( ,-(-

9(*% # *(1-(-+,*!) :/ 1$8.".<%%, !1% +,.3" # ,+-.>(*%(9  
 

5(#) = exp(–T/ !"# ).     (3) 
 

�!:66%<%(*" 5!"!,*! "% 9.4%*+ 1-% 8 $!,%%, 0"! 80%"+,.3" # "!$&/! 
,*(7.1*+( !"/.7+ [4], 8 "-.*#(9+( 1! -(= ",!9 *(1$.*!,+; -(9!*"!,: 

 

 ,
Q

P
1

1,!"

!"
5 ��

�

�
��
�

�
+=

+
= �

=

I

i i

i

##

#
K     (4) 

 

5=( !"#  −  -(=*## *.-.'!"/. 9.4%*+ *. !"/.7; ,#  −  -(=*(( ,-(9# ,!  ".*!,$(-

*%# -.'!"! 1! !'*! "% (1-! "!# , *(1$.*!,!9 -(9!*"(); µ i − %*"(* %,*! "& 
1!"!/. ,!  ".*!,$(*%): 

µi = 1/T,i,      (5) 
 

#,i — ,-(9# ,!  ".*!,$(*%# -.'!"! 1! !'*! "% 9.4%*+ 1! $( !"/.7. i-5! :$(-
9(*".. 

� 1!$&78(9 "(!-%3 9.  !,!5! !' $8>%,.*%# =$# !1% .*%# ,(-!#"*! "()  !-
 "!#*%) 9.4%*+ *. ! *!,.*%% %*6!-9.<%% !' %*"(* %,*! "#; 1!"!/!, !"/.7!, Pi 
% ,!  ".*!,$(*%) Qi !"=($&*+; %7 n-5! /!$%0( ",.  '!-!0*+; (=%*%<. �"./, 9.-
4%*.  ! "!%" %7 '!$&4!5! 0% $. :$(9(*"!,, !"/.7 /!"!-+; , 1-!<(  ( :/ 1$8.".-
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<%% 8 "-.*#3" *(1$.*!,+9 -(9!*"!9. �!!0(-(=*! ,  $80.)*+( 9!9(*"+ ,-(9(*% 
9.4%*. %7 -.'!"! 1! !'*!5!  ! "!#*%# (S0) 9!>(" 1(-(;!=%"& ,  ! "!#*%( !"/.7. 
1(-,!5! :$(9(*". (S1) %$% ,"!-!5! :$(9(*". % ". =. ,1$!"& =! Sn. 	-(9# 1-! "!# , 
*(1$.*!,!9 -(9!*"( "./>( #,$#(" #  $80.)*!) ,($%0%*!), 7.,% #2() !" ;.-./"(-
-. 1!,-(>=(*%) :$(9(*"., *.$%0%# 7.1. *+; 0. "() % ". 1. � $% 1-%*#"& 1!"!/ !"-
/.7!, % ,!  ".*!,$(*%) 1-! "()4%9%, "! 9.4%*8 9!>*! -.  9."-%,."& /./  % -
"(98 9.  !,!5! !' $8>%,.*%# (���), 1!/.7.**83 *. -% . 2. 

 

 
�	�. 2. �-.6  ! "!#*%) 9.4%*+  

/./  $!>*!) ,!  ".*.,$%,.(9!)  % "(9+ 
 
�$# 8 ".*!,%,4(5! # -(>%9. 5-.6 ��� 9!>*! !1% ."&  % "(9!) 8-.,-

*(*%) �!$9!5!-!,. 
. �. [2]: 
 

–50P1 + 51µ1 = 0; 
–50P2 + 52µ2 = 0; 
… 
–50Pn + 5Iµn = 0; 
P0 + P1 + P2 + … + Pn = 1. 

 

5=( 50, 51, 5n — ,(-!#"*! "% *.;!>=(*%#  % "(9+  !!",(" ",(**! , -.'!"! 1!-
 !'*!9  ! "!#*%% (*!$& !"/.7!,)   !"/.7!9 1(-,!5! :$(9(*".,   !"/.7!9 n-5! 
:$(9(*".; Pi % Qi —  !!",(" ",832%( %*"(* %,*! "% 1!"!/!, !"/.7!, % ,!  ".-
*!,$(*%), i = 1, …, n. 

�(4.#  % "(98 8-.,*(*%), 9!>*! ,+-.7%"& ,(-!#"*! "% , (;  ! "!#*%): 
 

;
Q

P
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i

i
i PP = ,

Q

P
1

1

1
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+= �

I

i i

iP     (6) 

 

5=( 50, 5i — ,(-!#"*! "% *.;!>=(*%# 9.4%*+  !!",(" ",(**! , -.'!"! 1! !'-
*!9  ! "!#*%% (*!$& !"/.7!,)   !"/.7!9 i-5! :$(9(*"..  

� $% 80%"+,."& "!$&/! ,*(7.1*+( !"/.7+, 1(-(,!=#2%( 9.4%*8 %7 -.'!"!-
 1! !'*!5!  ! "!#*%# , *(-.'!"! 1! !'*!(, "! ,"!-!( ,+-.>(*%( '8=("  !!"-
,(" ",!,."& /!:66%<%(*"8 5!"!,*! "% [ 9. 6!-98$8 (4)]. 

�  $(=!,.*%( *.=(>*! "% ��� !1% .**+9 9("!=!9 '+$! ,+1!$*(*! *. 
1-%9(-( ;.-,( "(-!, Ponsse-ERGO (-% . 3), :/ 1$8."%-832%; # , ��� «�(>-
=8-(0(* /%)» % �
� «�( /!9» �( 18'$%/% �!9%.  
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�	�. 3. �'2%) ,%= ;.-,( "(-.:  

1 — =,%5."($&; 2 — ;!=!,.# 0. "&; 3 —  !0$(*(*%(; 4 — 9.*%18$#"!-;  
5 — 5%=-.,$%0( /.#  % "(9.; 6 — ;.-,( "(-*.# 5!$!,/.; 7 —  % "(9. 81-.,$(*%# 
 
	 ".'$%<( 1-%,(=(* -. 0(" ,(-!#"*! "()  ! "!#*%) !=*!5! %7 ;.-,( "(-!, 

Ponsse-ERGO   80("!9 *.=(>*! "%  % "(9 ,  !!",(" ",%%   -% . 3, ,+1!$*(*-
*+) , Excel *. ! *!,.*%% =.**+; :/ 1$8.".<%%.  

 
�. 0(" ,(-!#"*! "()  ! "!#*%)  % "(9 ;.-,( "(-. ERGO 

 
�*"(* %,*! "% 

1!"!/!, 

B 
 % "(9+ 

�% "(9+ 
;.-,( "(-. 

ERGO 

�-!=!$>%- 
"($&*! "& 

*.'$3=(*%# 
, 0. .; 
-.'!"+ 

�.6%/ %-!-
,.**!( 

/!$%0( ",! 
!"/.7!,  

�899.-*!( 
,-(9# 

,!  ".*!,$(*%# 
1! $( !"/.7., 0 

�-(=*## 
*.-.'!"/. 
*. !"/.7, 
#!"i ,0 

�-(=*(( 
,-(9# 

,!  ".*!,-
$(*%# 
1! $( 

!"/.7., #,i,  
0 

?i, 0
-1

 @i, 0
-1

 

Pi/Qi 
	(-!#"*! "% 
 ! "!#*%) 5i 

3 
�%=-.,$%0( /.# 
 % "(9. 
"-.* 9%  %% 

10500 9 187 1166,7 20,8 0,00086 0,04813 0,01781 0,01630 

5 
�%=-.,$%0( /.# 
 % "(9. 
9.*%18$#"!-. 

10500 10 168 1050,0 16,8 0,00095 0,05952 0,01600 0,01464 

8 �-!0(( 10500 34 126 308,8 3,7 0,00324 0,26984 0,01200 0,01098 

1 �,%5."($& 10500 3 115 3500,0 38,3 0,00029 0,02609 0,01095 0,01002 

6 
�.-,( "(-*.# 
5!$!,/. 

10500 8 106 1312,5 13,3 0,00076 0,07547 0,01010 0,00924 

7 
�% "(9. 
81-.,$(*%# 

10500 14 98 750,0 7,0 0,00133 0,14286 0,00933 0,00854 

  
�-.* 9%  %# 
(9(;.*%0( /.# 
0. "&) 

10500 8 63 1312,5 7,9 0,00076 0,12698 0,00600 0,00549 

2 
�!=!,.# 0. "&, 
 !0$(*(*%( 

10500 4 57 2625,0 14,3 0,00038 0,07018 0,00543 0,00497 

4 
�.*%18$#"!- 
(9(;.*%0( /.# 
0. "&) 

10500 7 53 1500,0 7,6 0,00067 0,13208 0,00505 0,00462 

  �������       108,2 14,4         

  �����   97       0,0092 0,0695 0,0927 0,0848 

                �0= 0,9152 1,0000 

 



 447 

�. -% . 4 1!/.7.*. =%.5-.99. ,(-!#"*! "()  ! "!#*%)  % "(9 ;.-,( "(-. % 
=%.5-.99. �.-("! (*./!1$(**.# ,(-!#"*! "& !"/.7!,  % "(9). 
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�	�. 4. �-.6%0( /.# %*"(-1-(".<%# -(78$&"."!,  
-. 0(". ,(-!#"*! "()  ! "!#*%)  % "(9 ;.-,( "(-. 

 
�7$!>(**+) 9("!= 1-(=8 9."-%,.(" "./>( =.$&*()483 =(/!91!7%<%3 

 % "(9 9.4%*+ *. !"=($&*+(  '!-!0*+( (=%*%<+, =(".$%   1! $(=832() 
!<(*/!) %; ,/$.=. , *.=(>*! "& =.**!)  % "(9+, . 7."(9 % 9.4%*+ , <($!9. 
�"! 1!7,!$%" !1"%9%7%-!,."&  -!/% 7.9(*+  '!-!0*+; (=%*%< % "-('8(9!( /!-
$%0( ",! 7.1. *+; =(".$(), 0"!  ! ".,$#(" ! *!,8 =$# 1! "-!(*%#  % "(9+ 
��� ,  !!",(" ",%%   "(;*%0( /%9  ! "!#*%(9 :$(9(*"!, 9.4%*. 

�-(=$!>(**+) ,  "."&( 9("!= !<(*/% ,$%#*%# *.=(>*! "% !"=($&*+; 
:$(9(*"!, *. !'283 *.=(>*! "& 9.4%*+ — :"! 1(-,+) 4.5 , -.7-.'!"/(  "-.-
"(5%% 81-.,$(*%# -.'!"! 1! !'*! "&3 $( *+; 9.4%* 1! "(;*%0( /!98  ! "!#-
*%3. 	 /.0( ",( ! *!,*+; % ;!=*+; =.**+; =$# -. 0(". ,(-!#"*! "()  ! "!#-
*%)  % "(9 ;.-,( "(-. 1-%*#".  -(=*## *.-.'!"/. *. !"/.7 %  -(=*(( ,-(9# 
,!  ".*!,$(*%# :$(9(*"!,. 

�%=-.,$%0( /.#  % "(9. 1-(= ".,$#("  !'!) *.%9(*(( *.=(>*83  "-8/-
"8-*83  ! ".,$#3283 ;.-,( "(-., 1!:"!98 ()  $(=8(" 8=($#"& ! !'!( ,*%9.-
*%( 1-% 1$.*%-!,.*%% 9(-!1-%#"%) ���. 

 
�	��	����
	����	� ��	��� 

1. &��
���, �. &. �.80*+( ! *!,+ 6!-9%-!,.*%#  "-."(5%% "(;*%0( /!5! !' $8>%,.-
*%# % -(9!*". $( *+; 9.4%* [�(/ "] / 	. �. �5*."!,. — �. : ����, 2000. — 336  . 

2. -
����, �. �. �(;*%0( /.# :/ 1$8.".<%# .,"!9!'%$(): �(!-("%0( /%( % 1-./"%0(-
 /%( . 1(/"+ [�(/ "]: 80('. 1! !'%( =$#  "8=. ,+ 4. 80('. 7.,(=(*%) / 	. �. �.$/%*. — �. : 

/.=(9%#, 2007. — 288  . 

3. ���� � 22.2.04-94. �(7!1. *! "& , 0-(7,+0.)*+;  %"8.<%#;. �(;*!5(**+( .,.-%% % 
/.". "-!6+. �("-!$!5%0( /!( !'( 1(0(*%( /!*"-!$#  ! "!#*%)  $!>*+; "(;*%0( /%;  % -
"(9. � *!,*+( 1!$!>(*%# % 1-.,%$. [�(/ "]. — �. : �7=-,!  ".*=.-"!,, 1994. — 27  . 

4. ���� � 53480-2009. �.=(>*! "& , "(;*%/(: � *!,*+( 1!*#"%#. �(-9%*+ % !1-(=(-
$(*%# [�(/ "]. — �. : �7=-,!  ".*=.-"!,, 2009. — 21  .  
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= � 630.37 + 004 

 

� 	�
��� �������+ �'����
�+ �		�����
��� ���
���� ���
'
����� ��	�'
������-

�����+( �
"�� � ��,�		� )�	���
�
,��: �

�����, '
�
�, �+����, ���+��, ���
-

������	��. $��
'
��, ��� 	������� �

����� � ���������� '
�
� �� ������ )�	���
�
-

,�� ���	+�
��	� )�	�����,�
���+� '
�����.  
 �	���
��� ���
���� ���
'
����� 	�	�
�-

���+ �
���
����	��� ������ ��� ���������� �����
���+( 	���� 	����+ �
"�� �� )��-

������	��� �������. ���	
�� ��������� ��!��
,������ 	�	���+ ��� 	��
 � ��
-

����� �
��+( ��� �	����'��
��� � ������(. 

 
�. -. ��������,  

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
���1������ ��7��1
������ �����1� ���
	����5 

��3��2����1 �����5���1 �����3 1
6�� 70 
 
�1-.,$(*%( "(;*%0( /!) :/ 1$8.".<%()  $!>*+; !'?(/"!,, *.1-%9(- 

"-.* 1!-"*!-"(;*!$!5%0( /%; 9.4%*, 1-(= ".,$#("  !'!)  $!>*83 9*!5!1.-
-.9("-%0( /83 7.=.08, =$# 1!9!2% , -(4(*%% /!"!-!) -.7-.'!".* <($+) /$.   
.,"!9."%7%-!,.**+; %*6!-9.<%!**+;  -(= ", —  % "(9 81-.,$(*%# ! *!,-
*+9% 6!*=.9% (1! 7.1.=*!) /$.  %6%/.<%% �
�- % "(9+ — Enterprise Asset 
Management). �
�- % "(9+ !'( 1(0%,.3"  '!- % !'-.'!"/8 :/ 1$8.".<%!**!) 
%*6!-9.<%%, .,"!9."%7%-83" 1-!<(  + 1$.*%-!,.*%# "(;*%0( /%; !' $8>%-
,.*%) % -(9!*"!,, 1!"-('*! "% , 7.10. "#; % =-85%; -( 8- .;. �=*%9 %7 *.-
1-.,$(*%) -.7,%"%# �
�- % "(9 #,$#(" # %; %*"($$(/"8.$%7.<%#, 7./$30.3-
2.# # , 1-%=.*%% %9 ,!79!>*! "% !1"%9%7.<%% 1-!%7,!= ",(**+; 1-!<(  !, 
7.  0(" ,*(=-(*%# , %*6!-9.<%!**+(  % "(9+ 9."(9."%0( /%; 9!=($(), !1%-
 +,.32%; =%*.9%/8 ! *!,*+; 1.-.9("-!, 1-!<(  !,. �*"(5-.<%# ,!79!>*. 
=,89# 9("!=.9%: 18"(9 :/ 1!-". =.**+; ,! ,*(4*%) 1-!5-.99*+) 9!=8$&; 
,*(=-(*%(9 1-!5-.99*!5! 9!=8$# *(1! -(= ",(**! , TRIM. 	 /.0( ",( ,*(4-
*(5! 9!=8$# 9!>("  $8>%"& 1-!5-.99., -(.$%7!,.**.# , 9."(9."%0( /!)  -(=(, 
*.1-%9(-, Excel, Mathcad, Statistica % =-., , /!"!-83 :/ 1!-"%-8(" # *(!';!=%-
9.# %*6!-9.<%# %7 �� TRIM. �.**+) 9("!= *.%'!$(( 1-! " , -(.$%7.<%%, *! 
"-('8(" 8 ".*!,/% =!1!$*%"($&*!5! 1-!5-.99*!5! !'( 1(0(*%# % !'80(*%# 
1!$&7!,."($(). �("!= ,*(=-(*%# 1-!5-.99*!5! 9!=8$# *(1! -(= ",(**! , 
TRIM  ,#7.*   (5! =!-.'!"/!), *! !'( 1(0%,.(" *.%'!$&4(( 8=!' ",! 1!$&7!-
,."($(), % 1!:"!98 1-(= ".,$#(" # *.%'!$(( 1(- 1(/"%,*+9. 

�.7-.'!".*+ 9!=($% !1"%9%7.<%% % 1-!5*!7%-!,.*%#  -!/!,  $8>'+ 9.-
4%* 1! -.7$%0*+9 1.-.9("-.9 − :/!*!9%0( /%9, "(;*%0( /%9, :/!*!9%0( /%9, 
:/!$!5%0( /%9. 	 *. "!#2()  "."&( !1% +,.(" # % 1!$&7!,.*%( *.%'!$(( ,! -
"-('!,.**+; − :/!*!9%0( /%; 9!=($() !1"%9%7.<%%  -!/!,  $8>'+. �$# .*.$%-
7. % 1-!5*!7%-!,.*%# *8>*+ =.**+( 1! *.-.'!"/( 9.4%*, ,+-80/( % 7."-.".9.  

8�	���	� ������� ���������	 ���	������� ������ ������ ��!	�. 
�*.0(*%# 1!/.7."($() %79(*#3" # 1! 9(-(  ".-(*%# "(;*%/%. �./, *.-.'!"/. 
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9.4%* 1.=.(" , $(= ",%( 8,($%0(*%# ,-(9(*% 1-! "!(, , -(9!*".;, . :/ 1$8.-
".<%!**+( 7."-."+ (Z1(-) -. "8"   %*"(* %,*! "&3 1,5…4 % , 5!=. �"% %79(*(-
*%# =! "."!0*! ;!-!4! (  .=(/,."*! "&3 0,88…0,92) !1% +,.3" # :/ 1!*(*-
<%.$&*!) 7.,% %9! "&3   1.-.9("-!9 N = 0,012…0,048 5!=–1 (1.-.9("-  ".-(-
*%# 1! *.-.'!"/( Nt % 1! 7."-.".9 Nz): 

 

#-(t) = Tp(1) C exp(Nt C t),     (1) 
 

Z1(-(t) = Z1(-(1) C exp(Nz C t),    (2) 
 

5=( Tp(t), Tp(1) —  899.-*.# 1-!=!$>%"($&*! "& 1(-%!=!, ,-(9(*% 1-('+,.*%# 
9.4%*+ , -.'!"! 1! !'*!9  ! "!#*%% , t-) % 1(-,+) 5!= :/ 1$8.".<%%  !!"-
,(" ",(**!; Z1(-(t), Z1(-(1) — 1(-(9(**.#  ! ".,$#32.# 7."-." (:/ 1$8.".<%!*-
*+( 7."-."+); , t-) % 1(-,+) 5!= :/ 1$8.".<%%  !!",(" ",(**!; t — "(/82%) 
,!7-. " 9.4%*+, 5!=.  

� *!,.*%(9 =$# -. 0(". ,+-80/% �(t) !" :/ 1$8.".<%% 9.4%*+  $8>%" (( 
*.-.'!"/., !1-(=($#(9.#  899.-*!) 1-!=!$>%"($&*! "&3 1(-%!=!, ,-(9(*% 1-(-
'+,.*%# 9.4%*+ , -.'!"! 1! !'*!9 Tp(t) , "(0(*%( -. 0("*!5! 1(-%!=. (5!=.). 

	!79!>*+ =,. ! *!,*+; ,.-%.*". 1!$80(*%# ,+-80/%: 
1) 1-(=1-%#"%(-,$.=($(< "(;*%/%  =.(" (( , .-(*=8, "!5=.  

   

�(t) = �9.4-0Tp(t),       (3) 
 

5=( �9.4-0 — <(*. 9.4%*!-0. . .-(*=+ 9.4%*+; 
2) 1-(=1-%#"%(-,$.=($(<  .9! % 1!$&78(" "(;*%/8 =$# 1-!%7,!= ",. -.-

'!", "!5=. ,+-80/. '8=("  ,#7.*.   1-!%7,!=%"($&*! "&3 9.4%*+ Q(t), <(*!) 
(=%*%<+ 1-!=8/<%% 	 % *.-.'!"/!) #-(t): 

 

�(t) =FQ(t) C 	 C Tp(t) C ku,     (4) 
 

5=( k� — /!:66%<%(*" % 1!$&7!,.*%# 1!"(*<%.$. 9.4%*+ (-.'!0(5! ,-(9(*%, 
9!2*! "%, 5-87!1!=?(9*! "% % ". 1.). 

�."-."+ %9(3" ,( &9.  $!>*83  "-8/"8-8. 	 81-!2(**!9 ,%=(  ! "., 7."-." 
*.  !=(->.*%( % :/ 1$8.".<%3 1.-/. 9.4%*, 9!>*! 1-(= ".,%"& ,+-.>(*%(9 

 

Z(t) = Z1! "(t) + Z1(-(t).      (5) 
 

�(-,!(  $.5.(9!( :/!*!9% "+ -.  9."-%,.3" /./ 8 $!,*!-1! "!#**+( 7.-
"-."+, *( 7.,% #2%( !" /!$%0( ",. ,+182(**!) 1-!=8/<%% (!"-.'!".**+; 9.-
4%*!-0. !,) 7. -. 0("*+) 1(-%!=. Z1! "(t) 1-(= ".,$#3"  !'!) , ! *!,*!9 %7-
=(->/% ,$.=(*%# "(;*%/!). 	"!-!(  $.5.(9!( — 1(-(9(**+( 7."-."+ Z1(-(t), 
,!7-. ".32%( 1-!1!-<%!*.$&*! !'?(98 1-!=8/<%%. �"! 7."-."+ *. :/ 1$8.".-
<%3 9.4%*+. �. 0(" 7."-." 1-!%7,!=%" #  !5$. *! *!-9."%,*+9 =!/89(*".9.  

�-%'+$& �(t) -.  0%"+,.(" # /./ -.7*%<. ,+-80/% �(t) % 7."-." Z(t): 
 

�(t) = �(t) – Z(t).       (6) 
 

�1"%9.$&*+)  -!/  $8>'+ 9.4%*+ 9!>(" '+"& !1-(=($(* 1! 9%*%9898 
8=($&*+; 7."-.", 1-%;!=#2%; # *. 9.4%*!-0.  -.'!"+ 9.4%*+, 9./ %9898 
8=($&*!) 1-%'+$%, 7.=.**!98 9%*%9.$&*!98 8-!,*3 -(*".'($&*! "% Rmin. 
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�=($&*+( 7."-."+, 1-%,(=(**+( / 9.4%*!-0. 8 :/ 1$8.".<%% !1-(=($#-
3" # 1! 6!-98$( (-% . 1): 

 

 .
)(

)()(
)(

-

1(-1! "

tT

tZtZ
tz

+
=′       (7) 

 

 
 

�	�. 1. �79(*(*%( 8=($&*+; 7."-." *. :/ 1$8.".<%3 9.4%*+  
, 7.,% %9! "% !"  -!/.  $8>'+: 	t!1" — !1"%9.$&*+)  -!/  $8>'+ 9.4%*+ 

 
�.  9!"-%9 =%*.9%/8 *./!1$(**!) 7.  -!/  $8>'+ 9.4%*+ 1-%'+$%. �! 

9(-(  ".-(*%# 9.4%*+ 7*.0(*%( ,+-80/% '8=(" 1.=."&, "./ /./  !5$. *! 6!--
98$( (1) '8=(" 89(*&4."& # *.-.'!"/. 9.4%*+ , (=%*%<8 ,-(9(*%. �."-."+ >( 
'8=8" ,!7-. "."& ,  !!",(" ",%%   ,+-.>(*%(9 (2). 	 "(0(*%(  -!/.  $8>'+ 
 899.-*.# ,+-80/. �= )()( tBtSB  %  899.-*+( 7."-."+ �= )()( tZtSZ   ! ".-

,#"  899.-*83 (*./!1$(**83) 1-%'+$& !" :/ 1$8.".<%% 9.4%*+ (-% . 2
): 
 

),()()(� 9 tSZtSBCtS −+−=      (8) 
 

5=( �9 —  "!%9! "& 1-%!'-("(*%# 9.4%*+. 
�-.6%/  899.-*!) 1-%'+$% S�(t) %9((" 0("+-( ;.-./"(-*+( "!0/% , 9!-

9(*"+ ,-(9(*%: 0, t!/, 
�
maxt % tS� = 0. �-% t = 0 S�(t) = –�9. �! 9!9(*". ,-(9(*% 

!/81.(9! "% t!/ 7*.0(*%(  899.-*!) 1-%'+$% ! ".(" # 9(*&4%9 *8$#. �./ %-

989. S�(t) =! "%5.(" 1-% �
maxt . 	 :"!" 9!9(*"  ".*!,#" # -.,*+9% ,($%0%*+ 

5!=!,+; ,+-80/% % 7."-.". �/ 1$8.".<%# 9.4%*+ =!$>*. '+"& 1-(/-.2(*. -.-

*(( ,-(9(*% �
maxt . �.$&*()4(( % 1!$&7!,.*%( 9.4%*+ '8=(" 1-%*! %"& 8'+"!/, 

% / 9!9(*"8 tS� = 0 7."-."+ *. 1!==(->.*%( -.'!"! 1! !'*! "%  ".-!) 9.4%*+ 
« ?(=#"» , 3 1-%'+$&. 

�./%9 !'-.7!9, !1"%9.$&*+)  -!/  $8>'+ 9.4%*+ *.;!=%" # , %*"(-,.$( 

,-(9(*% !" t!/ =! �
maxt . �!$(( /!*/-("*! 9!>*! 1-!5*!7%-!,."& !1"%9.$&*+) 

 -!/  $8>'+ 1! 9!=($% =%*.9%/% 8=($&*!) *./!1$(**!) 1-%'+$% (-% . 2�). 
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 � 

 
�	�. 2. �%*.9%/. *./!1$(**!) 1-%'+$% S�(t) (.) % 8=($&*!) 1-%'+$% (') 7.  -!/  $8>'+ 
9.4%*+: SB(t), SZ(t), STp(t) — *./!1$(**+( ,+-80/., 7."-."+ % *.-.'!"/.; �9 —  "!%9! "& 
*!,!) 9.4%*+; t!/ —  "-!/ !/81.(9! "%; �

maxt  —  -!/  $8>'+ 1! 9./ %9898 *./!1$(**!) 

1-%'+$%; tS� = 0 —  -!/  $8>'+, 1-% /!"!-!9 7."-."+ *. 1!==(->.*%( -.'!"! 1! !'*! "% 

9.4%*+ « ?(=#"» , 3 1-%'+$&; max�
!1"t  — !1"%9.$&*+)  -!/  $8>'+  

1! 9./ %9.$&*!98 7*.0(*%3 8=($&*!) *./!1$(**!) 1-%'+$% 
 
�!1!$*%"($&*83 %*6!-9.<%3 1! ,+'!-8  -!/.  $8>'+ 9!>(" =."& .*.$%7 

8-!,*# -(*".'($&*! "% :/ 1$8.".<%% 9.4%*+:  
 

,)(/)()( minRtZt$tR ≥=        (9) 
 

/!"!-+) #,$#(" # !=*%9 %7 ! *!,*+; :/!*!9%0( /%; 1!/.7."($(). �.=.,4% & 
*%>*%9 7*.0(*%(9 Rmin, *.1-%9(- 0,3 (-% . 3), 1!$80.(9 9./ %9.$&*+)  -!/ 

 $8>'+ min
max
R

t  1! 8 $!,%3 *%>*(5! 1-(=($. 8-!,*# -(*".'($&*! "%, /!"!-+) 7.-

,% %" !" 9("!=. -. 0(". .9!-"%7.<%!**+; !"0% $(*%). 
 

 
�	�. 3. �1-(=($(*%(  -!/.  $8>'+ 1! 8-!,*3 -(*".'($&*! "%: 

min1
max
R

t , min2
max
R

t  —  -!/  $8>'+ 1! 9%*%9.$&*! =!18 "%9!98 *!-9."%,*!98  

8-!,*3 -(*".'($&*! "% (0,3); max
!1"
R

t — !1"%9.$&*+)  -!/  $8>'+ 1! 9./ %9.$&*!98  

8-!,*3 -(*".'($&*! "% Rm.;; $%*%% 1 % 2  !!",(" ",83" -.,*!9(-*!98 % 8 /!-(**!98  
(  /!:66%<%(*"!9 =,.) 9("!=.9 -. 0(". .9!-"%7.<%!**+; !"0% $(*%) 

 
�!=($% !1-(=($(*%#  -!/!,  $8>'+ 1! 9%*%9898 8=($&*+; 7."-." % 9./-

 %9898 8=($&*!) 1-%'+$% (!1"%9.$&*+( 7*.0(*%# 1-%9(-*!  !,1.=.3") <($(-
 !!'-.7*! 1-%9(*#"& ,  $80.( *.$%0%# 8 :/ 1$8."%-832() !-5.*%7.<%% 
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 -(= ", =$# !'*!,$(*%# 1.-/. 9.4%*. 	 :"!9  $80.( 9!>*! '8=(" ,+-80%"& 
7*.0%"($&*+(  899+ !" 1-!=.>% 9.4%*+ (-+*!0*.#  "!%9! "&  *%>.(" # 
1-%9(-*! *. 20 % , 5!= !" "(/82(5! 7*.0(*%# -+*!0*!)  "!%9! "%). �!=($& 
9%*%989. 8-!,*# -(*".'($&*! "% 1-%9(*%9. =$# 1-(=1-%#"%), % 1+"+,.3-
2%; =(6%<%"  -(= ", =$# 1-%!'-("(*%# *!,!) "(;*%/%.  

� 1!$&7!,.*%( �� TRIM =$# .*.$%7. % 1-!5*!7%-!,.*%# *.-.'!"/% 9.-
4%*. �.-.9("-+ Nt % Nz 7.,% #" !" /.0( ",. %75!"!,$(*%# "(;*%/%, 8 $!,%) :/ -
1$8.".<%% % 8-!,*#  !,(-4(* ",.  % "(9+ "(;*%0( /!) :/ 1$8.".<%% (���) % 
=$# /.>=!) (=%*%<+ "(;*%/% %9(3"  ,!( !1-(=($(**!( 7*.0(*%(. �.-.9("-+ Nt 

% Nz !1-(=($#3" # *. ! *!,( .*.$%7.  "."% "%0( /!) %*6!-9.<%%. �$#  '!-. 
%*6!-9.<%% =$# -. 0(". Nt 9!>*! % 1!$&7!,."& �� TRIM (-% . 4), =$# -. 0(". 
7."-." — =.**+( '8;5.$"(-%%. 

 

 
 

�	�. 4. �/*!  0("0%/. *.-.'!"/% , 1-!5-.99*!9 /!91$(/ ( TRIM 
 
�!  !'-.**+9 7. 1(-%!= *.'$3=(*%) n $(", *.1-%9(-, 1#"& $(" 7*.0(*%#9 

#-(t) %7 7!*+ .*.$%7. (-% . 5), ,+0% $#(" #  -(=*(( 7*.0(*%( Nt -: 
 

[ ]
;

(1))/(ln
N --

i

TiT
ti

−
=    .

N
N 2

cp
i

n

i
ti

t

�
==    (10) 

 

�! 7*.0(*%3 Nt - 1-!5*!7%-8(" # *.-.'!"/. , 1! $(=832%( 5!=+. 
*.$!-
5%0*! !1-(=($#(" # Nz -. �-% *.$%0%% =.**+; 1! *( /!$&/%9 !=*!"%1*+9 9.-
4%*.9 9!>*!  "-!%"& 8 -(=*(**+) 1-!5*!7. 
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�
.-

.'
!"

/.
\�

�]
\9
.4

^_
0.

 `
5!

=

� �  - tT (t) = T (1)exp(- t)β ⋅

 
�	�. 5. �;(9. / -. 0("8 Nt - % 1-!5*!7%-!,.*%# *.-.'!"/% 

 
�$# .*.$%7. 8=!'*! % 1!$&7!,."& 1(-(=.08 =.**+; %7 TRIM , Excel. �(-

78$&"."+ !'-.'!"/% =.**+; , Excel 1-%,(=(*+ *. -% . 6.  
 

������# ���"� � �"�"���* 

��(t) = 2304exp(-0,032624t)

                             R2 = 0,9844
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�	�. 6. �-.6%/ %79(*(*%# *.-.'!"/% % $%*%# "-(*=. 
 

:���)���	�. �-(= ".,$(**.# 9("!=%/. !'-.'!"/% :/ 1$8.".<%!**!) %*-
6!-9.<%% 1! *.-.'!"/( 1.-/. 9.4%* 9!>("  $8>%"& ! *!,!) =$# 1-!5*!7%-!-
,.*%#  -!/!,  $8>'+ *( "!$&/! 9.4%*, *! % $3'+; "(;*%0( /%; !'?(/"!,. 
�(**! "& =.**!) 9("!=%/% "./>( 7./$30.(" # , "!9, 0"! =$# 1-!5*!7%-!,.*%# 
"-('8(" # 9%*%9.$&*!( /!$%0( ",! %*6!-9.<%% — *.-.'!"/. 1! 1(-%!=.9 
:/ 1$8.".<%% % :/ 1$8.".<%!**+( 7."-."+. 
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= � 621.43 

 

��
��� ��	��1��
 )��������� 	�	���� 
����
����	���� ��
������ ����
�����, 

�
�	��		��� � ������ 	�����+�� �'�
�� �
�	����+( 	��	��. 5
		�����
 	�	���
 

	�
��
��� OBD. $�������� �������� � �����+� ��
�+ ��	,�����+ «�	���+ /��0». 

  
�. '. /����	���, 

/.*=%=." "(;*%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. -. ��������, 
 ".-4%) 1-(1!=.,."($&  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

0�
� — �
�2��-��3��2���
5 ������1
,  
�����9:
5 ��6���5 71 

 

�!*<(1<%# -.7,%"%# .,"!9!'%$&*!) 1-!9+4$(**! "% �!  %% !=!'-(*. 
-. 1!-#>(*%(9 �-.,%"($& ",. �!  %) /!) �(=(-.<%% !" 16 %3*# 2002 5. 
(B 978--). �! :"!) /!*<(1<%% *.9(0(* ,+18 /  !,-(9(**+; .,"!9!'%$(),  !-
!",(" ",832%; *!-9."%,.9 �	��-4 % 1!$*+) 1(-(;!= (2010 5.) *. ,+18 / .,-
"!9!'%$()   :$(/"-!**+9 81-.,$(*%(9 =,%5."($# % =-85%; (5!  % "(9. 

�$(/"-!**+(  % "(9+ .,"!9."%0( /!5! 81-.,$(*%# (��
�) =,%5."($(9, 
"-.* 9%  %(), "!-9!7*!)  % "(9!), ;!=!,!) 0. "&3 % ". =. ! *!,.*+ *. '.7( 
:$(/"-!*%/% % 9%/-!1-!<(  !-*!) "(;*%/%. �-%9(*(*%( ��
� 1!7,!$#(" -(-
4%"& (2( !=*8 7.=.08, 1-%*#"83 /!*<(1<%() — :"!  *%>(*%( !"-%<."($&*!5! 
,!7=() ",%# *. !/-8>.3283  -(=8 !"-.'!".,4%; 5.7!, �	� (=,%5."($& ,*8"-
-(**(5!  5!-.*%#) .,"!9!'%$(). �-!9( "!5!, (( 1-%9(*(*%( 1!7,!$#("  *%7%"& 
-. ;!=+ '(*7%*., 1!,+ %"& 9!2*! "& =,%5."($#, ./"%,*83 '(7!1. *! "& .,"!-
9!'%$# % ". =. 	.>*+9 9!9(*"!9 #,$#(" # % 1!$&7!,.*%( ��
� =$#  .9!=%.5-
*! "%/% , (;  % "(9 .,"!9!'%$#. 	 1-!<(  ( :/ 1$8.".<%% .,"!9!'%$# %=(" 
1-!,(-/. 68*/<%!*%-!,.*%# (5!  % "(9 (=,%5."($&, "-.* 9%  %#, ;!=!,.#  % -
"(9., "!-9!7*.#  % "(9. % ". =.) % ,  $80.( *(% 1-.,*! "% , 1.9#"& :$(/"-!**!-
5! '$!/. 81-.,$(*%# ��� 7.*! #" # /!=+ !4%'!/ (FaultCodes). 	 ��
� :"% 
=.**+( !'-.'."+,.3" # % % 1!$&783" # =$# ,+#,$(*%# *(% 1-.,*! "(), . "( -
"%-!,.*%( % 1!$*%"($&*+; 9(;.*%79!, ,+#,$#"& /!*/-("*+( *(% 1-.,*! "% , 
 '!-!0*+; (=%*%<.;. 	 *. "!#2(( ,-(9#  !7=.*+ 9(;.*%79+ !'9(*. =%.5*!-
 "%0( /%9% =.**+9% 9(>=8 :$(/"-!**+9 '$!/!9 81-.,$(*%# ��
� % ,*(4-
*%9% =%.5*! "%0( /%9% 1-%'!-.9%:  /.*(-"( "!-.9% % =%.5*! "%0( /%9% 8 -
".*!,/.9%. �'9(* =%.5*! "%0( /%9% =.**+9% 9(>=8 :$(/"-!**+9 '$!/!9 
81-.,$(*%# ��
� %, *.1-%9(-, 8*%,(- .$&*+9  % "(9*+9  /.*(-!9 KTS 650 
%=("   % 1!$&7!,.*%(9 1-!"!/!$!, 1(-(=.0% =.**+;. «�-!"!/!$ 1(-(=.0% =.*-
*+;» — *!,+) "(;*%0( /%) "(-9%*. �!  8"% :"! .$5!-%"9 ,7.%9!=() ",%# =,8; 
% '!$(( :$(/"-!**+; '$!/!, ��
�, !1-(=($#32%) 1! $(=!,."($&*! "& % 6!--
9."  !!'2(*%), /!"!-+9% !'9(*%,.3" # :$(/"-!**+) '$!/ 81-.,$(*%# % =%.5-
*! "%0( /%) /!91$(/ , *.1-%9(- FSA-740, %$% /./%9-$%'! =%.5*! "%0( /%9 
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1-%'!-!9. �-!"!/!$ 1(-(=.0% =.**+; (%$% 1-!"!/!$ !'9(*. %*6!-9.<%() 9(-
>=8 :$(/"-!**+9 '$!/!9 81-.,$(*%# % =%.5*! "%0( /%9 !'!-8=!,.*%(9) -(.-
$%78(" # , ,%=( /!91&3"(-*!) 1-!5-.99+. 

	*(=-(*%( ��
� *. .,"!9!'%$#; 1!7,!$%$! �� -.7-.'!"."& 1!  ".*=.-"8 
ISO *!-9."%,+ (�	��-1; �	��-2; �	��-3; �	��-4; �	��-5), !5-.*%0%,.3-
2%( ,+'-!  "!/ %0*+; /!91!*(*"!, (CO, NO2, CH % ". =.)   !"-.'!".,4%9% 5.-
7.9%. �"!'+ ,+1!$*%"& :"% "-('!,.*%#, . *.  !,-(9(**!9 :".1( — :"! �	��-4, 
*(!';!=%9! 1!==(->.*%( *. , (; -(>%9.; -.'!"+ =,%5."($#  "(;%!9("-%0(-
 /!5!  ! ".,.  9( %, % 1!$&7!,.*%# "-(;/!91!*(*"*!5! /.".$%"%0( /!5! *()-
"-.$%7."!-.   P--(58$%-!,.*%(9 %  .>(,+; 6%$&"-!,. �$# 8*%6%/.<%%  1% /. 
1-!"!/!$!, 1(-(=.0% =.**+; '+$% ,,(=(*+  ".*=.-"+ OBD (On Board 
Diagnostics —  % "(9.  ".*=.-"!, /!*"-!$# -.'!"+ =,%5."($#) — OBDI % 
OBDII (��
), *. "(--%"!-%% �,-!1() /!5! �!37.   1998 5. —  ".*=.-" EOBD. 
�=*./! 7.-8'(>*+( .,"!1-!%7,!=%"($% %9(3" 1-.,! *.  ,!'!=8 ,+'!-. 1-!"!-
/!$. 1(-(=.0 =.**+; *. =%.5*! "%0( /%) /!91$(/  %$%  /.*(-. 

	 8 $!,%#; -+*!0*!) :/!*!9%/% 7.-8'(>*+( .,"!1-!%7,!=%"($% *( -.7-
5$.4.3" 1-!"!/!$+ 1(-(=.0% % !'9(*. =.**+; 9(>=8 :$(/"-!**!)  % "(9!) 
81-.,$(*%# % =%.5*! "%0( /%9 /!91$(/ !9, "./ /./ , 8 $!,%#; /!*/8-(*<%% 
7.%*"(-( !,.*+ , -(.$%7.<%%  !' ",(**+; /!*<(1<%)  (-,% *!5! !' $8>%,.-
*%#. 	 ( :"! 1-%,($! / !" 8" ",%3 (=%*!5! =%.5*! "%0( /!5!  ".*=.-".. 

�!,!-# ! /!*<(1<%%  ".*=.-"!, =%.5*! "%-!,.*%# — OBDI, OBDII % 
EOBD, *(!';!=%9! !"9("%"&, 0"!  % "(9.  .9!=%.5*! "%-!,.*%# OBDI 1-(=8-
 9."-%,.(" /!*"-!$& *.= , (9%  % "(9.9% .,"!9!'%$#,  ,#7.**+9%    % "(9!) 
,+18 /. !"-.'!".,4%; 5.7!, % :$(/"-!**+9%  % "(9.9%, 0"! 1!7,!$#(" *.;!=%"& 
*(1-.,%$&*+( 68*/<%%. �.)=(**+( "./%9 !'-.7!9 *(% 1-.,*! "% ;-.*#" # , 
*./!1%"($( !4%'!/ :$(/"-!**!5! '$!/. 81-.,$(*%#. �."(9 1-%  .9!=%.5*! "%-
-!,.*%%  0%"+,.(" # %*6!-9.<%# %7 *./!1%"($# !4%'!/ % 1-!,!=#" # *(!';!-
=%9+( -(58$%-!,!0*+( -.'!"+. �(=! "."/!9  % "(9+ OBDI #,$#(" # "!, 0"! 
/!*"-!$& *.=  % "(9.9% .,"!9!'%$# !5-.*%0%,.(" # *.;!>=(*%(9 *(1-.,%$&-
*+; 68*/<%) %; -.'!"+. 	 1994 5.  % "(9. OBDI '+$. 7.9(*(*.  % "(9!) OBDII 
% =$# �,-!1+ — �OBD. �% "(9. OBDII /!*"-!$%-8(" , ( :$(9(*"+  % "(9+ 1%-
".*%# % ,+18 /. !"-.'!".**+; 5.7!, =,%5."($#, /!"!-+( ,  $80.( !"/.7. %$% *(-
% 1-.,*! "% 1-%,!=#" / 1!,+4(**!98  !=(->.*%3 "!/ %0*+; % /.*<(-!5(**+; 
/!91!*(*"!, , ,+18 /.(9+; !"-.'!".,4%; 5.7.;. �-!9( :"!5!,  % "(9.  ".*=.--
"!, OBDII 1!7,!$#(" /!*"-!$%-!,."&  % "(9+ -(5(*(-.<%%, /.".$%"%0( /!) *()-
"-.$%7.<%% !"-.'!".,4%; 5.7!, % %; -(<%-/8$#<%%;  % "(9+ ,18 /. ,!7=8;. ,! 
,"!-%0*!9 "-./"(. �% "(9.  ".*=.-"!, OBDII 1!7,!$#(" !'*.-8>%"& 1-!18 /% 
7.>%5.*%# , "!9 %$% %*!9 <%$%*=-( =,%5."($#. 	 <($!9  % "(9.  ".*=.-"!, 
OBDII — :"! *.'!-  ".*=.-"!, =%.5*! "%/% .,"!9!'%$#, (5!  '!-!0*+; (=%*%<, 
 !7=.**.# =$# !'( 1(0(*%# 8*%,(- .$&*! "% =%.5*! "%0( /!5! !'9(*. =.**+9% 
9(>=8 :$(/"-!**!)  % "(9!) ��
� % =%.5*! "%0( /%9 !'!-8=!,.*%(9. 

�% "(9. �OBD 1-(=*.7*.0(*. =$#  "-.* �,-!1() /!5!  !37. % ,/$30.(" , 
 ('# "-('!,.*%# (,-!1() /%;  ".*=.-"!, (DIN —  ".*=.-" �(-9.*%%; EN — (,-
-!1() /%)  ".*=.-"; NFT —  ".*=.-" �-.*<%% % =-.) 1! =%.5*! "%/(. 	 *.-
 "!#2(( ,-(9# =() ",8(" 1-%*#"+) 9(>=8*.-!=*+9 /!9%"("!9 1!  ".*=.-"%-
7.<%%  ".*=.-" ISO 15031. �%.5*! "%-!,.*%( % !'9(* =.**+9% 9(>=8 =%.5*!-
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 "%0( /%9 !'!-8=!,.*%(9 % "-.* 1!-"*+9  -(= ",!9 (Emission — related 
diagnostics — Communication between Vehicle and external test equipment). �".*-
=.-" ISO 15031 ,/$30.(" =%.5*! "%0( /%( -.7=($+  !'-.**+; ,!(=%*! %7  ".*-
=.-"!,: ISO 9141; ISO 11518-4; ISO 14230 (Keyword protocol 2000) ISO 15765-4 
(�%.5*! "%-!,.*%( 1! CAN). �-!"!/!$   1! $(=!,."($&*!) 1(-(=.0() =.**+; 
— CAN (Controller Area Network) % 1!$&78(" # , 1!=.,$#32(9 '!$&4%* ",( 
*!,+; .,"!9!'%$() % #,$#(" #  !,9( "%9+9 =$# $3'!5! 1-%$!>(*%#, 5=( 9%/-
-!/!*"-!$$(-+ !'9(*%,.3" #  !!'2(*%#9% =-85   =-85!9 %   8=.$(**+9% 1(-
-%6(-%)*+9% 8 "-!) ",.9%.  

	  !!",(" ",%%    ".*=.-".9% OBDII % �OBD % 1!$&78(" # =%.5*! "%0(-
 /!( !'!-8=!,.*%(: =%.5*! "%0( /%) /!91$(/  FSA 720/740 6%-9+ Bosch, =%-
.5*! "%0( /%(  % "(9*+(  /.*(-+ — Tech2, NGS, �onsultII, VAG 5052, 8*%,(--
 .$&*+(  % "(9*+(  /.*(-+ — KTS 550/650, Mega-MAC 55 (6%-9+ Gutmann), 
PDL 1000 (6%-9+ SAN), !"(0( ",(**+(  /.*(-+ — ���-29, 
��
� -8. 

 
:���)���	�. �"(0( ",(**+( 9!"!-! "-!%"($&*+( 7.,!=+ 1(-(4$% *. 

1-!%7,!= ",! '(*7%*!,+; =,%5."($()   %*>(/"!-*!)  % "(9!) 81-.,$(*%#. 	 
2012—2013 55. 1$.*%-8(" # ,+18 / =%7($&*+; =,%5."($()   :$(/"-!**!)  % -
"(9!) 81-.,$(*%# % "!1$%,*!)  % "(9!) "%1. Common Rail. �7-7.  $!>*! "% 
:$(/"-!**!)  % "(9+ .,"!9."%0( /!5! 81-.,$(*%#  '!-!0*+9% (=%*%<.9% % 
.5-(5.".9% "-.* 1!-"*+;  -(= ",, =%.5*! "%/. %;  ".*!,%" # !0(*&  $!>*!) % 
"-('8(" ! !'!) "(!-("%0( /!) % 1-./"%0( /!) 1!=5!"!,/%. �!:"!98 :". 1!=5!-
"!,/. =!$>*. ,( "% & 1! $(=!,."($&*! *. "-(; 8-!,*#; — ��� — "(;*%/89 
(/!$$(=>) — ,87. �$# :"!5! *(!';!=%9! ,/$30%"& , 80('*+( 1$.*+ =% <%1$%-
*8 «� *!,+ ��
�» "-.* 1!-"*+;  -(= ",   '(*7%*!,+9% % =%7($&*+9% =,%-
5."($#9%. �(!';!=%9! !"9("%"&, 0"! =% <%1$%*. «� *!,+ :$(/"-!**!5! .,"!-
9."%0( /!5! 81-.,$(*%#» $(>%" *.  "+/( "-(; =% <%1$%*: «�(!-%#, 8 "-!) ",! 
% /!* "-8/<%# 9.4%*», «�$(/"-!*%/. % :$(/"-!"(;*%/.» % «�*6!-9.<%!**+( 
 % "(9+». �!:"!98 1-%  ! ".,$(*%% 80('*!5! 1$.*. 1! =% <%1$%*( «� *!,+ 
��
�» *(!';!=%9. /!!-=%*.<%# "-(;  !!",(" ",832%; /.6(=-. 

�  !>.$(*%3, , 80('*+; 1$.*.;  1(<%.$&*! "% 150405 «�.4%*+ % !'!-8-
=!,.*%( $( *!5! /!91$(/ .» % *.1-.,$(*%# './.$.,-%.". 150400 *( 1-(=8 9!"-
-(*! %780(*%( :"%; *!,!,,(=(*%) !"(0( ",(**!) .,"!9!'%$&*!) 1-!9+4$(*-
*! "%. �!:"!98 *(!';!=%9!: 

• ,/$30%"& , 80('*+( 1$.*+ =% <%1$%*8 «� *!,+ ��
�» /./ =$# '(*7%-
*!,+;, "./ % =$# =%7($&*+; =,%5."($(), 8 ".*.,$%,.(9+; *. "-.* 1!-"*+; 
 -(= ",.;; 

• -.7-.'!"."& "(9."%/8 1-%/$.=*+; %  $(=!,.*%), "(9+ =%1$!9*+; % 
/8- !,+; 1-!(/"!,   :$(9(*".9% *.80*!5! %  $(=!,.*%#; 

• !18'$%/!,."& 1!=5!"!,$(**+( 80('*+( 1! !'%# 1! *!,+9  % "(9.9 1%-
".*%# % :$(/"-!**!5! 81-.,$(*%# =,%5."($(9; 

• 1-!,( "%  ".>%-!,/8,  !!",(" ",832%; 1-(1!=.,."($() %  !"-8=*%/!, 
*.  (-,% *+; <(*"-.; — Volvo, Komatsu, �>!* �%-, Ponsse. 

�* "%"8" =!$>(* 5!"!,%"& % ,+18 /."& ,+ !/!1-!6(  %!*.$&*+;  1(<%.-
$% "!,,  1! !'*+; !,$.=("& "(;*%/!) XXI ,(/.. 
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= � 630*377.42 
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�. 1. �����	���	�, 

/.*=%=." "(;*%0( /%; *.8/ 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

&. .. 6������, 
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8") 
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���������
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�./ !"9(0(*! , [1], !=*%9 %7  82( ",(**+; *(=! "."/!, 7.-8'(>*+; % 

!"(0( ",(**+; .,"!9!'%$() % /!$( *+; "-./"!-!,   4.-*%-*!- !0$(*(**!) 
-.9!) (���) #,$#(" # %; *(,+ !/.#  /!-! "& 1(-(=,%>(*%# (=! 60 /9/0), 0"! 
 *%>.(" 1-!%7,!=%"($&*! "& 5-87!1(-(,!7!/ 1!  -.,*(*%3   .*.$!5%0*+9% .,-
"!9!'%$#9%   >( "/!) -.9!). 

�$# 8 "-.*(*%# :"!5! *(=! "."/. , =%1$!9*+; -.'!".; 2011 5. '+$% -.7-.-
'!".*+ : /%7*+( 1-!(/"+ $( !"-.* 1!-"*+; .,"!9!'%$()   ��� =$# 1(-(,!7-
/%  !-"%9(*"!, =$# , (; "%1!, =!-!5 % '(7=!-!>&# /!$( *+9% 6!-98$.9% 4 × 4 
% 6 × 6. �-!(/"+ -.7-.'!".*+   80("!9 9./ %9.$&*! =!18 "%9!) *.5-87/!) *. 
! & =! 10 " % 9./ %9.$&*!) % 9./ %9.$&*!)  /!-! "&3 1(-(=,%>(*%# 1! =!-!-
5.9 !'2()  ("% =! 90 /9/0. 	  !!",(" ",%%   1! ".,$(**+9% 7.=.0.9% '+$% 
 1-!(/"%-!,.*+ , : /%7*!9 ,.-%.*"( 1-%*<%1%.$&*! *!,+( /!* "-8/<%% $( !-
"-.* 1!-"*+; .,"!9!'%$(), /!"!-+( ,/$30%$% ,  ('#  $(=832%( 9(-!1-%#"%#: 

1. �'! *!,.*. !'2.# /!91!*!,/. .,"!9!'%$#. �. ! *!,.*%% 1-!,(=(**+; 
"(!-("%0( /%; %  $(=!,.*%) 8 ".*!,$(*!, 0"! =$# "./%; .,"!9!'%$() *.%'!$(( 
-.<%!*.$&*!) !'2() /!91!*!,/!) #,$#(" # ,.-%.*", 1-(=8 9."-%,.32%) 8 -
".*!,/8 /.'%*+ 7. =,%5."($(9 (/.1!"*+)). 	 :"!9  $80.( ,!=%"($& *.;!=%" # , 
7!*( 9%*%9.$&*!) ,%'-!*.5-8>(**! "%, 0"! !0(*& ,.>*! =$# -.'!"+ 1! *%7/!-
/.0( ",(**+9 =!-!5.9 % '(7=!-!>&3. �./%9 !'-.7!9  /!* "-8%-!,.*+  !,-(-
9(**+( "-.* 1!-"*+( % "(;*!$!5%0( /%( 9.4%*+   ���. 

2. �! 9./ %9.$&*!) 5-87!1!=?(9*! "% 1!=!'-.*+ =%7($&*+( =,%5."($% =$# 
.,"!9!'%$()   /!$( *+9% 6!-98$.9% 4 × 4 % 6 × 6 ,  ! ".,( .,"!1!(7=!,    (-
-%)*! ,+18 /.(9+9% 1-%<(1.9%. �! "-!(*+  /!-! "*+( % "#5!,+( ;.-./"(-%-
 "%/%, !1-(=($(*+ 7.1. + ;!=!, .,"!1!(7=!, 1-% =,%>(*%%, 1! "-!(*+ %; 5-.-
6%0( /%( 7.,% %9! "% !"  /!-! "% =,%>(*%#. �.  0%".*+ *.5-87/% *. ! %    ".-
"%0( /!9 % =%*.9%0( /!9 -(>%9.;, *( 1-(,+4.32%( 1-(=($&*! =!18 /.(9+( 
7*.0(*%#, 1!=!'-.*+ 4%*+ , 7.,% %9! "% !" *.5-87/% %  /!-! "% =,%>(*%#. 

                                           
72© �8$&9%* /%), 
. �., �/!,$(, �. �., 2012 



 458 

3. 	+1!$*(*. : /%7*.# /!91!*!,/. .,"!9!'%$#, ,/$30.32.# !1-(=($(*%( 
/!$( *!) '.7+, 8 ".*!,/8 =,%5."($#, -. 1!$!>(*%( .5-(5."!,. �. ! *!,.*%% 
.*"-!1!9("-%0( /%; =.**+; !'! *!,.*! 1-%9(*(*%(  (-%)*! ,+18 /.(9+; /.-
'%* !"(0( ",(**+; .,"!7.,!=!,. 

4. �.7-.'!".*+ /!* "-8/<%% *( 82()  % "(9+, ,/$30.32() 1(-(=*33 % 
7.=*33 1!$8-.9+,  !(=%*(*+ ! *!,*+( 5(!9("-%0( /%( 1.-.9("-+ 8*%,(--
 .$&*!5! 4.-*%-.. 

5. �.7-.'!".*+ : /%7*+( 1-!(/"+ 5%=-!9(;.*%0( /!) % 9(;.*%0( /!) 
"-.* 9%  %% =$# :"%; .,"!9!'%$(). 	 /.0( ",( ! *!,*!5! ,.-%.*". 1-(=$!>(*! 
% 1!$&7!,.*%( .1-!'%-!,.**+;, ;!-!4! 7.-(/!9(*=!,.,4%; / :/ 1$8.".<%% 
!"(0( ",(**+; % 7.-8'(>*+; .5-(5."!, % /!91$(/"832%; %7=($%). 	 1-!(/".; 
!'! *!,.*. <($( !!'-.7*! "& 1-%9(*(*%# 5$.,*+; 1(-(=.0 5%1!%=*!5! "%1. % 
1$.*(".-*+; -(=8/"!-!, ,(=82%; /!$(    <($&3 8,($%0(*%# /$%-(* . % 8$80-
4(*%# 1-!;!=%9! "% .,"!9!'%$() , 8 $!,%#; $( !,!7*+; =!-!5 % '(7=!-!>&#. 

6. �-% 1-!(/"%-!,.*%% 1!=,( /% % 1!$&7!,.*+  !,-(9(**+( /!* "-8/<%% 
/!91$(/"832%; .5-(5."!,. 	+1!$*(*+ -. 0("+ ! *!,*+; 1.-.9("-!, 1!$8:$-
$%1"%0( /%; -(  !- % 5%=-!1*(,9."%0( /%; 81-85%; :$(9(*"!,, 1! "-!(*+ %; 
;.-./"(-% "%/%. 

7. �'( 1(0(*%( !1"%9.$&*+; "#5!,!- /!-! "*+; ;.-./"(-% "%/ 1!"-('!-
,.$! -(4(*%#  $!>*+; "(;*%0( /%; 7.=.0,  -(=% /!"!-+; 8,($%0(*%(  /!-! "% 
=,%>(*%# .,"!1!(7=!, =! 90 /9/0 % !'( 1(0(*%( 1!1(-(0*!) 8 "!)0%,! "% 1-% 
=,%>(*%% *. ,+ !/%;  /!-! "#;. �"% 7.=.0% '+$% -(4(*+ 18"(9 % 1!$&7!,.-
*%# /$.  %0( /!5! -8$(,!5! 81-.,$(*%#, /!"!-!( *( 1-%9(*#(" # *. .,"!9!'%-
$#;   ���, . "./>( % 1!$&7!,.*%(9 .,"!9."%0( /!) '$!/%-!,/% ,(-"%/.$&*!5! 
% 5!-%7!*".$&*!5! 4.-*%-!, 1-% =,%>(*%% .,"!1!(7=.  !  /!-! "&3 '!$(( 
20 /9/0 % ,+-.,*%,.*%% 1-!=!$&*+; ! () 1(-(=*() % 7.=*() 1!$8-.9. 

�-% 1-!(/"%-!,.*%% *( 7."-.5%,.$% & "./%( 1-!'$(9+, /./ 9.*(,-(**! "&, 
1!,!-.0%,.(9! "&, 1-!;!=%9! "&.  

	 -(4(*%% 1! ".,$(**+; 7.=.0 ./"%,*!( 80. "%( 1-%*#$% ,+18 /*%/% 
2011 5. �!/%(, /%) �. 
., �.-8/!, 
. �., �!9.-!, �. 
., �8=+-(, �. �. ( 1(<%-
.$&*! "& �%���) % � .*!, �. �. ( 1(<%.$&*! "& 
%
�). 

 
�	��	����
	����	� ��	��� 

1. .������	���, �. �. � ,!1-! 8 1-!(/"%-!,.*%# $( !"-.* 1!-"*+; .,"!9!'%$()   
4.-*%-*!- !0$(*(**!) -.9!) [�$(/"-!**+) -( 8- ] / 
. �. �8$&9%* /%), �. �. �/!,$(, // 
�(,-.$& /%( 0"(*%# 1! %"!5.9 *.80*!-%  $(=!,."($& /!) -.'!"+ 1-!6(  !- /!-
1-(1!=.,."($& /!5!  ! ".,. ��� , 2010 5!=8. — �+/"+,/.- : ���, 2011. — CD-ROM. 
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= � 630*848 
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(. 0. 0�������, 

/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8");  

-. (. 2�����,  
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8") 
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��������
 73 

 
�*(,9!1-%,!= '-(,*! '-. +,."($() , 8 $!,%#;  (,(-. *( ,+1!$*#(" "-(-

'!,.*%# ,+ !/!) "!0*! "%  '-! /% '-(,(*. �$# $( *!) �( 18'$%/% �!9% ./"8-
.$&*!  !,(-4(* ",!,.*%( "(;*!$!5%% !"=($&*+; !1(-.<%) % 1-!%7,!= ",., . 
"./>( "(;*!$!5%0( /%; 1-!<(  !, *. *%>*%;  /$.=.; $( !7.5!"!,%"($&*+; 
1-(=1-%#"%). �!-"%-!,/. $( !9."(-%.$!, *.  !,-(9(**+; *%>*%;  /$.=.; #,-
$#(" # !=*%9 %7 ! *!,*+; ,%=!, -.'!". �.  !-"%-!,/( $( !9."(-%.$!, *.%-
'!$&4(( 1-%9(*(*%( 1!$80%$% $( !"-.* 1!-"(-+, /!"!-+( !"*! #" # / 9.4%-
*.9 *(1-(-+,*!5! "-.* 1!-".. �( !"-.* 1!-"*+( "-.* 1!-"(-+ 1!=-.7=($#3"-
 # *. 1-!=!$&*+( % 1!1(-(0*+(. �-!=!$&*+( "-.* 1!-"(-+ 1(-(9(2.3" $( !-
9."(-%.$+ , *.1-.,$(*%% %; 1-!=!$&*!) ! %, 1!1(-(0*+( — , *.1-.,$(*%%, 
1(-1(*=%/8$#-*!9 ! %. �80*.#  !-"%-!,/. $( !9."(-%.$!, #,$#(" # "#>($!) 
!1(-.<%(). �-%9(*(*%( .,"!9."%7%-!,.**!)  !-"%-!,/% 1!$*! "&3 8 "-.*#(" 
-80*!) "-8=, 1-%,!=%" / 89(*&4(*%3 0% $. -.'!0%; % 1!,+4.(" 1-!%7,!=%-
"($&*! "& $( !"-.* 1!-"(-.. �-% .,"!9."%7%-!,.**!)  !-"%-!,/( 1-!=!$&*+( 
"-.* 1!-"(-+ !'!-8=83" '-(,*! '-. +,."($#9% % /!9.*=*+9% .11.-.".9%, 
!'( 1(0%,.32%9% .,"!9."%0( /!( 81-.,$(*%( %; -.'!"!) [1, 2, 3].  

� "-!) ",!  '-. +,."($() =!$>*! !",(0."&  $(=832%9 ! *!,*+9 "-('!-
,.*%#9: ,+ !/.# "!0*! "&  '-! /%, !1-(=($#(9.# -.7'-! !9 "!-<!, '-(,(*, 
-.7$%0*+; 1! =%.9("-8 % =$%*(; 9%*%9.$&*+( -.7-+,+ 9(>=8 "!-<.9% '-(,(*, 
1! "81.32%; 1! "-.* 1!-"(-8; 9%*%9.$&*!( 8 %$%(  '-! /% '(7 -(7/%; =%*.-
9%0( /%; *.5-87!/ *.  '-. +,."($&; *.=(>*! "& -.'!"+ *(7.,% %9! !"  (7!*.. 
�'-. +,.*%( $( !9."(-%.$!, 1-%  !-"%-!,/( *. 1-!=!$&*+; "-.* 1!-"(-.; 
! 82( ",$#(" # 5-.,%".<%!**+9% '-(,*! '-. +,."($#9% % '-(,*! '-. +,."(-
$#9%   1-%*8=%"($&*+9  ".$/%,.*%(9 '-(,(*. � 5-.,%".<%!**+; '-(,*! '-.-
 +,."($() , /.0( ",( =,%>82()  %$+ % 1!$&78(" #  !' ",(**+) ,(  '-(,*.. 
�-(,*! '-. +,."($%   1-%*8=%"($&*+9  ".$/%,.*%(9 '-(,(*  ! "!#" %7 -+0.-
5!, % 1-%,!=.. �-(,*! '-. +,."($%   1-%*8=%"($&*+9  ".$/%,.*%(9 9!58" 
%9("& %*=%,%=8.$&*+) "%1 1-%,!=. , ,%=( 5%=-!- %$% 1*(,9!<%$%*=-., . "./-
>( :$(/"-!=,%5."($#   -(=8/"!-!9. �-%,!=  9(4.**!5! "%1. 1-(= ".,$#("  !-
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'!) /!9'%*.<%3 %*=%,%=8.$&*!5! 1-%,!=. (!'+0*! :$(/"-!9(;.*%0( /!5!)   
1-%,!=!9  '-. +,.(9!5! '-(,*.. �-%,!=  9(4.**!5! "%1. '!$(( *.=(>(* % 
!'( 1(0%,.(" '!$&483 "!0*! "&  '-! /%, 0(9 1-%,!= !"  '-. +,.(9!5! '-(,*.. 
�!* "-8/<%% % -.'!". '-(,*! '-. +,."($() -.7*!!'-.7*+. �-.,%".<%!**+( 
'-(,*! '-. +,."($% '+,.3"   !=*! "!-!**() % =,8; "!-!**()  '-! /!). �-(,-
*! '-. +,."($%   1-%*8=%"($&*+9  ".$/%,.*%(9 '-(,(* , "-(0.3" #   1! "8-
1."($&*!-,!7,-."*+9 % /-85!,+9 =,%>(*%(9 -+0.5!,. 
,"!-.9% -.  9."-%,.-
(" # '-(,*! '-. +,."($& 1-!=!$&*!5! "-.* 1!-"(-.   1! "81."($&*!-
,!7,-."*+9 =,%>(*%(9 -+0.5!,   1*(,9!1-%,!=!9. �1+" :/ 1$8.".<%% "./%; 
'-(,*! '-. +,."($() ,+#,%$ <($+) -#= *(=! "."/!,. �-%,!= 9(;.*%79.  '-.-
 +,.*%#   1!9!2&3 1*(,9!<%$%*=-. , 8 $!,%#;  (,(-. ,+1!$*#("  '-! /8 
'-(,(*   7.1!7=.*%(9,   1(-(/! !9 % -.7'-! !9 /!*<!, '-(,(*. � *!,*!) 1-%-
0%*!) *(8=!,$(",!-%"($&*!) -.'!"+ '-(,*! '-. +,."($# #,$#(" #  >%9.(-
9! "& ,!7=8;. , 1*(,9! % "(9( % *(=! "."!0*!( *.0.$&*!( 8 %$%( "!$/.*%#.  

�-(=$.5.(" # %*=%,%=8.$&*+) "%1 1-%,!=. '-(,*! '-. +,."($#   1*(,9!-
<%$%*=-!9 7.9(*%"& *. '-(,*! '-. +,."($&, 5=( , /.0( ",( =,%>82()  %$+ 
% 1!$&78(" # 5%=-!<%$%*=-. �.'!0.# >%=/! "& , 5%=-! % "(9( 1-%,!=.  '-.-
 +,."($# 1-./"%0( /% *( >%9.(9., '$.5!=.-# 0(98 5%=-.,$%0( /%) 1-%,!= 
%9(("  $(=832%( 1-(%982( ",.:  

– "!$/.*%( '-(,*. ,+1!$*#(" #   1! "!#**!)  /!-! "&3    .9!5!  ".-".; 
–  /!-! "& 1(-(=,%>(*%# "!$/.*%# '-(,(* ! ".(" # *(%79(**!) 1-% /!$(-

'.*%#; 1-%$!>(**!) / *(98 *.5-87/%; 
– % 1!$*%"($&*!( 7,(*! =,%>(" # -.,*!9(-*! '(7 "!$0/!,; 
– ,!79!>*+ ! ".*!,/%   ,+ !/!) "!0*! "&3 1!7%<%!*%-!,.*%#; 
– ,!79!>*! 1!$80(*%# '!$&4%; 8 %$%) 1-% !5-.*%0(**+; 5.'.-%".; % -

1!$*%"($&*!5! 9(;.*%79.. 
�$.5!=.-# :"%9 % =-85%9 /.0( ",.9 5%=-!1-%,!= '-(,*! '-. +,."($# !'-

$.=.(" -(4.32%9 1-(%982( ",!9 1(-(= 1*(,9."%0( /%9 1-%,!=!9 '-(,*! -
'-. +,."($(). 

�'-. +,."($& 1-!=!$&*!5! "-.* 1!-"(-. (-% . 1)  ! "!%" %7 *. ! *!) 8 -
".*!,/% 1, /!"!-.# /!91$(/"!,.*. 5%=-!'./!9 2, :$(/"-!=,%5."($# 3 1-%,!=. 
*. ! . (*. !  8 $!,*! *( 1!/.7.*), 5%=-!-. 1-(=($%"($(9 4, 1-(=!;-.*%"($&-
*+9 /$.1.*!9 5, 9.*!9("-!9 6, 6%$&"-!9 "!*/!) !0% "/% 7, 7.$%,!0*!) 5!-$!-
,%*!) 8, ,!7=84*!) 5!-$!,%*!) 9. �%=-!$%*%% -. 1-(=($%"($# 4  !(=%*(*+   
5%=-!<%$%*=-!9 10 1-%,!=. 9(;.*%79. '-(,*! '-. +,."($# 11. �! /!9.*=( 
 ,("!,!5! -($( 12 9(;.*%79 '-(,*! '-. +,."($# 11  '-. +,.(" '-(,*. 13   
1-!=!$&*!5! "-.* 1!-"(-. 14 *. 1!1(-(0*+) "-.* 1!-"(- 15, /!"!-+) =! ".,-
$#(" '-(,*. / =(-(,!!'-.'."+,.32(98  ".*/8. � 1!$&78(9+) -.*(( 1*(,9!-
1-%,!= '-(,*! '-. +,."($# ,/$30.$ /!91-(  !-, -( %,(-, 1*(,9!.11.-."8-8 
-(58$%-!,.*%# % 81-.,$(*%# 1*(,9! % "(9!), 1*(,9!<%$%*=- % 9(;.*%79 
'-(,*! '-. +,."($#. �$# 7.9(*+ 1*(,9!1-%,!=.  '-. +,."($# 1-!=!$&*!5! 
"-.* 1!-"(-. *(!';!=%9! 7.9(*%"& 1*(,9!<%$%*=- *. 5%=-!<%$%*=- 10 % 8 -
".*!,%"& *. ! *83  ".*<%3 1. 
,"!9."%7%-!,.**.#  !-"%-!,/. '-(,(* '8=(" 
!'( 1(0%,."& # 1!=.0() /!9.*=+ *. ,/$30(*%( — ,+/$30(*%( -. 1-(=($%"($# 
4 1! /!9.*=(  ,("!,!5! -($( 12. 
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�	�. 1. �'-. +,."($& 1-!=!$&*!5! "-.* 1!-"(-.: 
1 — *. ! *.# 8 ".*!,/.; 2 — 5%=-!'./; 3 — :$(/"-!=,%5."($&; 4 — -. 1-(=($%"($&;  

5 — 1-(=!;-.*%"($&*+) /$.1.*; 6 — 9.*!9("-; 7 — 6%$&"- "!*/!) !0% "/%;  
8 — 7.$%,!0*.# 5!-$!,%*.; 9 — ,!7=84*.# 5!-$!,%*.; 10 — 5%=-!<%$%*=-;  

11 — 9(;.*%79 '-(,*! '-. +,."($#; 12 —  ,("!,!( -($(; 13 — '-(,*!;  
14 — 1-!=!$&*+) "-.* 1!-"(-; 15 — 1!1(-(0*+) "-.* 1!-"(- 

 
-�����. �-(,*! '-. +,."($%   1-%*8=%"($&*+9  ".$/%,.*%(9 1*(,9!-

<%$%*=-!9 9!58" :/ 1$8."%-!,."& # , 8 $!,%#;, =!18 /.32%; -.7'-!  /!*<!, 
'-(,(*, ,+1!$*(*%(  '-! . '-(,(*   7.1.7=+,.*%(9. �*(,9!1-%,!=  '-. +,.-
*%# '-(,(* -.'!".(" *( ".'%$&*! ,  %$8  >%9.(9! "% -.'!0(5! 5.7. (,!7=8;.) , 
1*(,9! % "(9(. �(-(=!,.*%( 9($/%; % /-81*+; '-(,(*  !7=.(" *(-.,*!9(-*83 
*.5-87/8, 1-%,!=%" / "!$0/.9 % 7.(=.*%3 % 1!$*%"($&*!5! 9(;.*%79..  

�.9(*. 1*(,9!1-%,!=. *. 5%=-!1-%,!=   % 1!$&7!,.*%(9 %9(32%; # -+-
0.5!,  '-. +,.*%# 1!"-('8(" *('!$&4%; 7."-." *. ,*(=-(*%( 5%=-! % "(9+.  

�%=-!1-%,!= '-(,*! '-. +,."($# !'( 1(0%,.(" ,+ !/83 "!0*! "&  '-!-
 /% % -.,*!9(-*!( =,%>(*%( % 1!$*%"($&*!5! 7,(*.. �/!-! "& =,%>(*%# 9(;.-
*%79.  '-. +,.*%# ! ".(" # *(%79(**!) 1-% /!$('.*%#; 1-%$!>(**!) / *(98 
*.5-87/%, . "./>( ,!79!>*+ 1-!9(>8"!0*+( ! ".*!,/% '-(,*! '-. +,."($#   
,+ !/!) "!0*! "&3 1!7%<%-!,.*%#. 

 
�	��	����
	����	� ��	��� 

1. 4
���
���, �. �. �(;*!$!5%# % !'!-8=!,.*%( $( *+;  /$.=!, [�(/ "] / �. �. �.$(5.$-
$(-, �. 	. �. "!0/%*, �. �. �!)/!,. — �. : �( *. 1-!9- "&, 1984. — 350  . 

2. �.4%*+ % !'!-8=!,.*%( $( !7.5!"!,!/ [�(/ "] :  1-.,. / �. �. �%-!*!,, 
�. �. �!;$(*/!, �. �. �($!,7!-!,, �. �. �.",((*/!, �. �. �8$.5%*. — �. : �( *. 1-!9- "&, 
1990. — 440  . 

3. �%=-.,$%/., 5%=-!9.4%*+ % 5%=-!1*(,9!1-%,!= [�(/ "] : 80('. 1! !'%( =$#  "8=(*-
"!, ,87!,, !'80.32%; # 1!  1(<. *.1-.,$(*%#9 1!=5!"!,/% =%1$!9%-!,.**+;  1(<%.$% "!, 
«�/ 1$8.".<%# *.7(9*!5! "-.* 1!-"*!5! !'!-8=!,.*%#» / 1!=. -(=. �. �. �"( *%*.. — 4-( 
%7=.,  "(-. — �. : 
/.=(9%#, 2008. — 336  .  
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(. 0. 0�������,  

/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

-. (. 2�����,  
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
�. /. 0��	�,  

,(=82%) %*>(*(- 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
�������
�� �������	
�� �����1
�����1����3  
��������	 � �3 	�������� 	 �2���� �������  

�����	�
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 74 
 
�.=.0%, ,+=,%5.(9+(  !,-(9(**+9 1-!%7,!= ",!9 % 1-./"%/!), *. "!$&/! 

 $!>*+, 0"!  !,-(9(**+)  1(<%.$% " =!$>(* ,$.=("& *( "!$&/! *(!';!=%9!) 
 899!) 68*=.9(*".$&*+; 7*.*%), *! % 89(*%(9 % 1!$&7!,."& ,  ,!() -.'!"( 
, ( "! *!,!(, 0"! 1!#,$#(" # , *.8/( % 1-./"%/(. �"-(9%"($&*!( -.7,%"%( :*(--
5!"(;*!$!5%) % -( 8- ! '(-(>(*%#, 1-%,!=#" / *(!';!=%9! "%  !,(-4(* ",!-
,.*%# !'!-8=!,.*%# =$# 1-!,(=(*%# "(1$!9.  !!'9(**+; 1-!<(  !, -.7$%0-
*+; 1-!%7,!= ",. 	 *. "!#2(( ,-(9# ! *!,*+9 % "!0*%/!9 :*(-5%% , 9%-( #,-
$#3" # !-5.*%0( /!( "!1$%,!: *(6"&, 1-%-!=*+) 5.7, 85!$&, =(-(,!, /!"!-+( 
=$# :"!5!  >%5.3" #. �*(-5("%/%  1!-#", *.  /!$&/! $(" *. �(9$( ;,."%" :"%; 
7.1. !,, ( $% 1-!=!$>."&  >%5."& %; 1-(>*%9% "(91.9%. �!:"!98 8>(  ()0.  
0($!,(/ 1-% "81%$ / 1!% /8 %*+; .$&"(-*."%,*+; % "!0*%/!, :*(-5%% % -.7-.-
'!"/( "./%; 8 "-!) ",, /!"!-+( % 1!$&783" "-.=%<%!**+( -( 8- + '!$(( :6-
6(/"%,*!. �!$&4%( *.=(>=+ 1-% :"!9 ,!7$.5.3" *. .$&"(-*."%,-
*+(, :/!$!5%0( /% 0% "+( "(;*%0( /%( 8 "-!) ",..  

�.**.# -.'!". 1! ,#2(*. .*.$%78 % !'! *!,.*%3 *!,!5! 1(- 1(/"%,*!5! 
*.1-.,$(*%# :*(-5("%/%, ! *!,.**!5! *. 1!$(7*!9 % 1!$&7!,.*%% ,%;-(,!5! 
:66(/". =$# 9.$!7."-."*!5! 1!$80(*%# "(1$!,!) :*(-5%%. 	+'-.**.# "(9. % -
 $(=!,.*%# ./"8.$&*. , *. "!#2(( ,-(9# 1!"!98, 0"! #,$#(" # %**!,.<%!**!) 
,  6(-( :*(-5!"(;*!$!5%) % -( 8- ! '(-(>(*%#; :"! *!,!( 1(- 1(/"%,*!( *.-
1-.,$(*%( :*(-5("%/%, ! *!,.**!( *. 1!$(7*!9 % 1!$&7!,.*%% ,%;-(,!5! :6-
6(/". =$# 9.$!7."-."*!5! 1!$80(*%# "(1$!,!) :*(-5%%; "(;*!$!5%# 8*%/.$&*. 
9.$!) :*(-5!(9/! "&3; 1-! "!". 1-%9(*(*%# 8 ".*!,/% =($.(" ,!79!>*+9 (( 
% 1!$&7!,.*%( , 80('*!9 1-!<(  (. �-%9(*(*%# "(;*!$!5%% ,%;-(,!5! :66(/". 
=$# 1!$80(*%# "(1$. , 80('*!9 1-!<(  ( 1-!=%/"!,.*. *(!';!=%9! "&3 ,*(-
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=-(*%( :$(9(*"!, *.80*!5! %  $(=!,.*%# , $.'!-."!-*+( % 1-./"%0( /%( -.'!-
"+; !*. 7.=.(" *!,83 "(9."%/8 =%1$!9*+; 1-!(/"!,; 1!7,!$#("  "8=(*".9 80.-
 ",!,."& , -.<%!*.$%7."!- /!) % %7!'-("."($& /!) -.'!"(; 1!= /.7+,.(" "(9+ 
*.80*+; =!/$.=!, % 18'$%/.<%)  "8=(*".9 % 1-(1!=.,."($#9. �($&3 =.**!) 
-.'!"+ #,$#(" # 1!,+4(*%( :66(/"%,*! "% -.'!"+ "(1$!5(*(-."!-., -.'!-
".32(5! *. % 1!$&7!,.*%% ,%;-(,!5! :66(/".. �$# =! "%>(*%# 1! ".,$(**!) 
<($% *(!';!=%9! '+$! -(4%"&  $(=832%( 7.=.0%: 1-!,( "% 1!% / *.80*!) $%-
"(-."8-+ 1! "(9( %  $(=!,.*%#;  !7=."& 8 ".*!,/8 ,%;-(,!5! "(1$!5(*(-."!-. 
% 1-!,( "% .=.1".<%# (( / 80('*!98 1-!<(  8; 9!=(-*%7%-!,."& 8 ".*!,/8 18-
"(9 % 1!$&7!,.*%# /!*,(/"%,*!5! "(1$!,!5! 1!"!/.; ,+'-."& *.%$804%) ,.-%-
.*" /!* "-8/<%% "(1$!,!) "-8'+; !1-(=($%"& !1"%9.$&*+( !"*!4(*%# ! *!,-
*+; 5(!9("-%0( /%; 1.-.9("-!, ,%;-(,!5! "(1$!5(*(-."!-. =$# 1!==(->.*%# 
:66(/"%,*! "% -.'!"+.  

�2( , 1939 5. ., "-%) /%) %7!'-("."($& 	. �.8'(-5(- -.7-.'!".$ -!"!-*!-
,%;-(,!) "(1$!5(*(-."!- [1] =$# !".1$%,.*%#  ,!(5! >%$%2.. �.18 / % -.'!". 
"(1$!5(*(-."!-. �.8'(-5(-. ! 82( ",$#$% & ,  $(=832() 1! $(=!,."($&*!-
 "%: ,!=. 1!=.,.$. & ,! ,;!=*!) 1."-8'!/; 1-!% ;!=%$! -. /-80%,.*%( -!"!-. 
% , "-8'/.; 5(*(-."!-.  !7=.,.$! & -.7-(>(*%(; ,!=. 8 "-(9$#$. & 1! "-8'/.9 
/ 6!- 8*/.9 % ,+'-. +,.$. & 0(-(7 *%;, 1-!% ;!=%$ 5%=-!8=.-; *.  9(*8 ,!=( 
, "-8'/% 1!1.=.$. '!$&4.# 1!-<%# ,!7=8;. — 1-!% ;!=%$. *!,.#  ".=%# «,=!-
;.» 0(-(7 -(7(-,8.-; <%/$ 1!,"!-#$ #  *.0.$.. �.8'(-5(-  0%".$, 0"! =$# 1!-
$80(*%# 1!$(7*!) -.'!"+ % 1!$&78(" # «1.=(*%( "(91(-."8-+ ,!7=8;. ,9( "! 
*.5-(,.*%#». �.9*!5! 1!7>( , 1981 5. .9(-%/.* /%( %7!'-("."($% �. �(-/%*  
% �. �!81 7.1."(*"!,.$% *.5-(,."($& >%=/! "% [2],  ! "!#2%) %7 9(".$$%0(-
 /!5! <%$%*=-.--!"!-., 1-%,!=%9!5! ,! ,-.2(*%( , <%$%*=-%0( /!) 1!$! "% 
/!-18 . 1-% 1-!/.0%,.*%% *.5-(,.(9!) >%=/! "% 0(-(7 7.7!- 9(>=8 %; <%$%*-
=-%0( /%9% 1!,(-;*! "#9%. 	 ����, 1(-,+9 /"! 1!$80%$ 1."(*" *. -!"!-*!-
18$& .<%!**+) .11.-.", '+$ 
. �. �$.=!,. 	 1."(*"( �� c 1-%!-%"("!9 !" 
02.07.93 [3] !* 1-(=$!>%$ /.,%".<%!**+) « 1! !' 1!$80(*%# :*(-5%%». �=*%9 
%7 %7!'-("."($() 1!$80%,4%9 *.%'!$&483 %7,( "*! "&, #,$#(" # /%4%*(, /%) 
%7!'-("."($& �. �. �!".1!,, /!"!-+) , 1993 5. 1."(*"8(" "(1$!5(*(-."!- [4] *. 
! *!,( ,%;-(,!) "-8'+ �.*/. [5], , /!"!-83 ,9( "! ,!7=8;. !* *.1-.,%$ 1!"!/ 
>%=/!) ,!=+. �  "(*!/ "-8'+ 5.7  >%9.(" #, , -(78$&"."( 0(5! !* *.5-(,.(" #; 
, ! (,!) 7!*( "-8'+, 5.7 % 1+"+,.(" -.7-(>(*%(, % !;$.>=.(" #, =! "%5.(" # 
-.7=($(*%# 5.7. *. 5!-#0%) % ;!$!=*+) 1!"!/%. �-% 1-!18 /.*%% ,!=+ , ,%;-
-(,!) "-8'( !*. =($%" # *. =,. 1!"!/. — 5!-#0%) % "(1$+). �-% =,%>(*%% 
,%;-(,!5! 1!"!/. >%=/! "% !'-.783" # ,!7=84*+( 187+-&/%, /!"!-+(  ;$!1+-
,.3" #   ,+=($(*%(9 '!$&4!5! /!$%0( ",. "(1$!,!) :*(-5%%. 	 "-8'( "-(*%( 
9(>=8 -.7*!*.1-.,$(**+9% 1!"!/.9%, 0"! "./>( 1-%,!=%" / ,+=($(*%3 "(1$.. 
�(;.*%0( /.# :*(-5%# >%=/! "% 1-(!'-.78(" # , "(1$!,83 :*(-5%3. 

�. '.7( /.6(=-+ «�(1$!"(;*%/% % 5%=-.,$%/%» , 2003 5.  '+$% 1-!%7,(=(-
*+ -. 0("+ % -.7-.'!".*. "(;*%0( /.# =!/89(*".<%#, %75!"!,$(*. % 1+"."($&-
*.# 8 ".*!,/. [6], ! *!,*+9 :$(9(*"!9 /!"!-!) #,$#(" # ,%;-(,.# "-8'. 
(-% . 1). �!1.=.# , 8$%"/8 5 1!"!/ ,!=+ 7./-80%,.(" # , ,%;-(,!9 =,%>(*%%, 
7./-80(**+) ,%;-(,!) 1!"!/ ,+'-. +,.(" # 0(-(7 !",(- "%( =%.6-.59+ 3 / 
,+;!=8 5!-#0(5! 1!"!/. 6, 1(-(= =%.6-.59!) 7./-(1$(*! "!-9!7*!( 8 "-!) ",! 
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2, , ! (,!) 7!*( "-8'+ -!>=.(" # 1-!"%,!"!/ /!"!-+) =,%>(" # / 4"8<(-8 8, 
1-(=*.7*.0(**!98 =$# ,+18 /. «;!$!=*!5!» 1!"!/..  

 

 
 

�	�. 1. �(1$!,.# "-8'.:  
1 — ,%;-(,.# "-8'.; 2, 8 —  1-#9%"($% 1!"!/.; 3 — =%.6-.59.; 4 — /$.1.*; 5 — 8$%"/.;  

6 — 1."-8'!/ =$# ,+;!=. 5!-#0() ,!=+; 7 — 4"8<(- =$# ,+;!=. 1-!"%,!"!/. 
 

	 9!=(-*%7%-!,.**!) 8 ".*!,/( [7, 8] % 1!$&7!,.$% =$# *.5-(,. ,!=+ "(1$! 
!" *.5-(,.32%; # "-8'+ % *. ! .; 1!/-+$% (9/! "& %7!$#<%!**+9  $!(9 =$# 
1!==(->.*%# "(1$.; 8,($%0%$%  /!-! "& *.5-(,. ,!=+. �-(=$.5.(9.# 8 ".*!,/. 
,%;-(,!5! "(1$!5(*(-."!-. (-% . 2) ,/$30.(" "(1$!%7!$%-!,.**83 (9/! "& 4, 7.-
1!$*(**83 ,!=!), 1!/-+"83 =,89# %7!$#<%!**+9%  $!#9% %7!1.*. (6!$&5. *. 
'89.5(), 1-% :"!9 '$( "#2.# 1!,(-;*! "& 1(-,!5!  $!# *.1-.,$(*. /  "(*/( (9-
/! "%, . ,"!-!5!  $!# — *.-8>8, , (9/! "& 1!9(2(*+ 9*!5! (/<%!**+) <(*"-!-
'(>*+) *. !  1 % "(1$!,.# "-8'. 3. �(*"-!'(>*+) *. !  1, 1-%,!=%9+) ,! ,-.-
2(*%( :$(/"-!=,%5."($(9 2 *.5*(".(" ,!=8 %7 (9/! "% 4 , "(1$!,83 "-8'8 3 1!= 
=.,$(*%(9 0,3 ��. 0(-(7 %*>(/<%!**+) 1."-8'!/ 5 % 8$%"/8 6.  

 

 
 

�	�. 2. �;(9. 9!=(-*%7%-!,.**!) 8 ".*!,/% ,%;-(,!5! "(1$!5(*(-."!-.:  
1 — <(*"-!'(>*+) *. ! ; 2 — :$(/"-!=,%5."($&; 3 — "(1$!,.# "-8'.; 4 — (9/! "&;  

5 — %*>(/<%!**.# "-8'.; 6 — 8$%"/.; 7 — 4"8<(- 1-!"%,!"!/.; 8 — -(58$#"!- 1!"!/.;  
9 — <%-/8$#<%!**+) *. ! ; 10, 11 — -!".9("-+; 12 — "(1$!!'9(**%/ "%1.  

«"-8'. , "-8'(»; 13—16 — "(-9!9("-+; 17 — ,(*"%$&; 18 — 5-87!1!=?(9*!( 8 "-!) ",!;  
19 — ,!$&"9("-; 20 — .91(-9("- 
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	 -.'!"( [9] '+$% !1-(=($(*+ !1"%9.$&*+( !"*!4(*%# ! *!,*+; 5(!9("-
-%0( /%; 1.-.9("-!, ,%;-(,!5! "(1$!5(*(-."!-. =$# 1!==(->.*%# :66(/"%,-
*! "% -.'!"+. �9(*&4(*%( =%.9("-. =%.6-.59+   16 =! 10,2 99, 1-%,!=%" / 
-! "8  /!-! "% *.5-(,. ,!=+ (-% . 3), =.$&*()4(( 89(*&4(*%( ,*8"-(**(5! 
=%.9("-. !"-%<."($&*!  /.7+,.(" # *. "(91.; -! ". *.5-(,. ,!=+, 1-%  !;-.-
*(*%% 1! "!#**+9% =$%*+ ,%;-(,!) "-8'+ — 490 99, =%.9("-. ,%;-(,!) "-8-
'+ — 50 99, =%.9("-. 8$%"/% — 95 99. � $% 7. "-% 0. . *.5-(,. 1-% =%.9("-( 
=%.6-.59+ 16 99 "(91(-."8-. ,!=+  ! ".,%$. 40 º�, "! 1-% 10,2 99 — 45 º�. 
�-% 1-!,(=(*%% % 1+".*%# '(7 =%.6-.59+  /!-! "& *.5-(,. '+$. *%7/!). �.-
/%9 !'-.7!9, !1"%9.$&*.# 1$!2.=& 1!1(-(0*!5!  (0(*%# !",(- "%# =%.6-.59+ 

-.,*.  1$!2.=% 1!1(-(0*!5!  (0(*%# ,%;-(,!) "-8'+. �-% !"/$!*(*%% 1$!-

2.=% 1!1(-(0*!5!  (0(*%# !",(- "%# =%.6-.59+ !" 8/.7.**!5! 7*.0(*%#  /!-
-! "& *.5-(,. 89(*&4.(" #. �9(*&4(*%( 1!1(-(0*!5!  (0(*%( =%.6-.59+ 1! 
 -.,*(*%3   1!1(-(0*+9  (0(*%(9 ,%;-(,!) "-8'+  1! !' ",8(" ,!7-. ".*%3 
 /!-! "% 1!"!/., .  !7=.,.(9!( 1-% :"!9 -.7-(>(*%(  1! !' ",8(" ,!7*%/*!,(-
*%3 !-5.*%7!,.**!) ./8 "%0( /!) /.,%".<%%. �-%  ;$!1+,.*%% /.,%".<%!*-
*+; 187+-&/!, , 1."-8'/( ,+;!=. 5!-#0() ,!=+ 1-!% ;!=%" '!$(( %*"(* %,*!( 

,+=($(*%( "(1$!,!) :*(-5%%. �-% !"*!4(*%% 9(*&4(9  8;8=4.(" # =%*.9%-

/. =,%>(*%# >%=/! "% %7 ,%;-(,!) "-8'+ , 1."-8'!/ ,+;!=.. 
 

 
 

�	�. 3. 	$%#*%( =%.9("-. =%.6-.59+ ,%;-(,!) "-8'+  
*.  /!-! "& *.5-(,. ,!=+ 1-% =%.9("-( ,%;-(,!) "-8'+ 50 99 

 
�$# !1-(=($(*%# ,$%#*%#  !!"*!4(*%# 1!1(-(0*+;  (0(*%) ,%;-(,!) 

"-8'+ % ,;!=*!5! !",(- "%# 8$%"/% *.  /!-! "& *.5-(,. '+$% %75!"!,$(*+ 5(-
*(-%-832%( "(1$! "-8'+  !  $(=832%9% ! *!,*+9% 1.-.9("-.9%: Ø 20 99 % 
Ø 50 99 =$%*!) 450 99, . "./>( ,+1!$*(*+ 8$%"/% =%.9("-.9% 50 % 95 99. 
�!=.0. ,!=+ ,! , (;  $80.#; '+$. 1! "!#**!) %  ! ".,%$. 4 93/0, !'?(9 <%--
/8$%-832() ,!=+ 160 $. �+$! 1!/.7.*!, 0"! 89(*&4(*%( =%.9("-. 8$%"/% !" 
95 99 =! 50 99 1!$!>%"($&*!  /.7+,.(" # *. "(91.; *.5-(,. ,!=+. �.%'!$&-
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4.#  /!-! "& *.5-(,. 7—10 º�/ 0 (-% . 4) *.'$3=.$. & =$#  $80.#, /!5=. ,%;-(-
,.# "-8'. %9($. =%.9("- — 50 99, =$%*8 — 450 99 1-% =%9("-( =%.6-.59+ — 
10,2 99 % ,*8"-(**%) =%.9("- 8$%"/% — 50 99. �.%$804%9 !/.7.$! & !"*!4(-
*%( 1$!2.=% 1!1(-(0*!5!  (0(*%# ,+;!=*!5! !",(- "%# 8$%"/% / 1$!2.=% 1!-

1(-(0*!5!  (0(*%# ,%;-(,!) "-8'+ -.,*!(  1-% =$%*( "-8'+ , 9 -.7 '!$&4() 

=%.9("-.. �-% !"*!4(*%% 1$!2.=% 1!1(-(0*!5!  (0(*%# ,;!=*!5! !",(- "%# 
8$%"/%, '!$&4(9, 0(9 1 !" 1$!2.=% ,;!=*!5!  (0(*%# ,%;-(,!) "-8'+, 89(*&-
4.(" # ".*5(*<%.$&*.#  /!-! "& >%=/! "% , ,%;-(,!) "-8'(. 

 

 
 

�	�. 4. �.,% %9! "&  /!-! "% *.5-(,. ,!=+  
!"  !!"*!4(*%# =%.9("-. 8$%"/% % ,%;-(,!) "-8'+  

 
� 1!$&7!,.*%( , /.0( ",(  8>.32(5! 1!"!/ 8 "-!) ",. —  !1$.   !"*!-

4(*%(9 1$!2.=% 1!1(-(0*!5!  (0(*%# ,+;!=*!5! !",(- "%#  !1$. / 1$!2.=% 

1!1(-(0*!5!  (0(*%# ,%;-(,!) "-8'+ -.,*+9  1-%,!=%$! / 8,($%0(-

*%3  /!-! "% *.5-(,. ,!=+ =! 10—12 º�/0, 1-%  !;-.*(*%% 1! "!#**+9% ! -
*!,*+; 1.-.9("-!, 8 ".*!,/%. 	 !"$%0%( !" 1-!0%; "%1!, /.,%"."!-!,,  !1$! 
*( 7. !-#(" #, =.>( ( $% , 1!"!/( !/.>8" # 9(;.*%0( /%( 0. "%<+.  

�-% 1!% /( *.%$804%; ,.-%.*"!, /!* "-8/<%% "(1$!,!) "-8'+ % 1+".*%# 
, "(1$!5(*(-."!-( '+$% 8 ".*!,$(*+ =,( 1.-.$$($&*+( ,%;-(,+( "-8'+; "!--
9!7*+( 8 "-!) ",. ,+1!$*(*+ , ,%=( 1$8*>(-. (-% . 5). 	!=. %7 (9/! "% 4 1!-
 "81.(" ,! , . +,.32%) "-8'!1-!,!= 16 % <(*"-!'(>*+9 *. ! !9 1 1!=.(" # , 
*.5*("."($&*+) "-8'!1-!,!= 15, -.7=($#(" # *. =,. 1!"!/. % 1! "81.(" , %*-
>(/<%!**+( "-8'+ 5, !"/8=. 0(-(7 8$%"/8 6 1!1.=.(" , =,( 1.-.$$($&*! 8 ".-
*!,$(**+( "(1$!,+( "-8'+ 3. �!"!/ ,!=+ 7./-80%,.(" # , 8$%"/( 6, 1(-(9(2.-
(" # 1! ,%*"!,!)  1%-.$%,  1-#9$#(" # , 1."-8'/( 10. �.5-(".# ,!=. ,+;!=%" 
!'-."*! , (9/! "& 4. 	 ! (,!) 7!*( "-8'+ -!>=.(" # 1-!"%,!"!/, /!"!-+) ,+-
;!=%" , (9/! "& 0(-(7 4"8<(- 1-!"%,!"!/. 7. �.7=($(*%( *.5-(,.(9!) >%=/!-
 "% *. =,. 1!"!/. 1!7,!$#(" 1!,+ %"& %*"(* %,*! "& 7./-80%,.*%# ,!=+ , =,8; 
8$%"/.; % /./  $(= ",%( 1!=*#"& :66(/"%,*! "& *.5-(,. >%=/! "%. �-% 1-!;!-
=( ,%;-(,!5! 1!"!/. 0(-(7  1-#9%"($&*!( 8 "-!) ",! (1."-8'!/ 10   1$8*>(-
-!9 17) 1-!% ;!=%" *( "!$&/! 1-(!'-.7!,.*%( /-85!,!5! =,%>(*%# , 1-#9!$%-
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*()*!(, *! % !'-.7!,.*%( *( 1$!4*! "() , >%=/! "%, .,  $(=!,."($&*!, % /.,%-
".<%!**+; /.,(-*. �-%  ;$!1+,.*%% /.,%".<%!**+; 187+-&/!, , ,+;!=*!9 
1."-8'/( 1-!% ;!=%" ,+=($(*%( "(1$!,!) :*(-5%%. �*(-5%# :$(/"-!=,%5."($# 
1-(,-.2.(" # , 9(;.*%0( /83 :*(-5%3 7.,%;-(*%# ,!=+, /!"!-.# 7.  0(" /.,%-
".<%!**+; 1-!<(  !, , >%=/! "%, 1(-(;!=%" , "(1$!,83. 	 -(78$&"."( ( 9. 
".'$%<8) '+$. 8,($%0(*.  /!-! "& *.5-(,. % *.5-(,  ".$ '!$(( -.,*!9(-*+9 ,! 
, (9 %*"(-,.$( "(91(-."8-. 

 

 
 

�	�. 5. �;(9. 8 ".*!,/% "(1$!5(*(-."!-.  
 !  1-#9%"($&*+9 8 "-!) ",!9 — 1."-8'!/ % 1$8*>(-:  

1 — :$(/"-!=,%5."($&; 2 — <(*"-!'(>*+) *. ! ; 3 — "(1$!,.# "-8'.; 4 — (9/! "&;  
5 — %*>(/<%!**.# "-8'.; 6 — 8$%"/.; 7 — 4"8<(- 1-!"%,!"!/.; 8 — "(1$!%7!$#<%#;  

9 — <%-/8$#<%!**+) *. ! ; 10 — 1."-8'!/; 11 — 1$.*/.; 12 — /-.* =$# ,+18 /. ,!7=8;.; 
13 — "(-9!9("-; 14 — =."0%/ "(-9!9("-.; 15 — *.5*("."($&*+) "-8'!1-!,!=;  

16 — , . +,.32%) "-8'!1-!,!=; 17 — 1$8*>(- 
 

�.**+( % 1+".*%) "(1$!5(*(-."!-. 
( 1-#9%"($&*!( 8 "-!) ",! — 1."-8'!/ % 1$8*>(-) 

 
	-(9# *.5-(,., 0 0 1 2 3 4 5 6 7 8 
�(91(-."8-. ,!=+, !� 24 34 43 51 57 62 67 71 75 
�.7*! "& "(91(-."8- *.5-(,. ,!=+, !�  10 9 8 6 5 5 4 4 

 
�82( ",83" % =-85%( ,!79!>*! "% 9!=(-*%7.<%% ,%;-(,!5! "(1$!5(*(-.-

"!-.: 1!% / /!91!*(*". =!'.,$#(9!5! , ,!=8 — >%=/! "&, -. ",!-%9+) , ,!=( 
1!-!4!/, =.>( 5.7; 1-% :"!9 =!'.,/. =!$>*. '+"& =(4(,!), =! "81*!), '(7-
,-(=*!), '(  $(=*! -. ;!=832() # 1-%  ;$!1+,.*%% /.,%".<%!**+; 187+-&-
/!,; =!'.,/. =!$>*. '+"& "./!), 0"!'+ 1-% 80. "%% (( , ,+ !/!:*(-5("%0( /!) 
-(./<%% , "!0/(  ;$!1+,.*%# ,+=($#$! & =!1!$*%"($&*!( "(1$! , /!$%0( ",(, 
 !1! ".,%9!9 1! ,($%0%*(   "(1$!,+9 :/,%,.$(*"!9 :*(-5!7."-." *. 1-%,!= 
/.,%"."!-.. 
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�(78$&".".9% %  $(=!,.*%) "(1$!9.  !!'9(**+; 1-!<(  !, % %; ,*(=-(-
*%( , 80('*+) 1-!<(   #,%$% &: ,*(=-(*%( :$(9(*"!, *.80*+; %  $(=!,.*%) , 
$.'!-."!-*+( -.'!"+; -.7-.'!"/. -.<%!*.$%7."!- /%; 1-(=$!>(*%) % "(;*%0(-
 /%; -(4(*%); *.80*+( =!/$.=+ % 18'$%/.<%%. 

	 9.-"( 2005 5. *. VII �(>=8*.-!=*!) 9!$!=(>*!) *.80*!) /!*6(-(*<%% 
«�(,(-5(!:/!"(;—2005», 1-!;!=%,4() , ����,  "8=(*" 0(",(-"!5! /8- .  1(-
<%.$&*! "% ���� 	. �! "%*  =($.$ =!/$.= «� 1-(!'-.7!,.*%% :*(-5%% ,-.2(-
*%# >%=/! "% , "(1$!,83 :*(-5%3» (*.80. -8/!,!=%"($& — �. 
. �!-+0(,). 	 
.1-($( 2008 5. *. I 	 (-!  %) /!) 9!$!=(>*!) *.80*!) /!*6(-(*<%% «�!$!-
=(>& % *.8/. *. �(,(-(», 1-!;!=%,4() *. '.7( �!9% �� �-� �
�, ,+ "81%$   
=!/$.=!9 «�!,+4(*%( :66(/"%,*! "% -.'!"+ "(1$!5(*(-."!-.» "!5=.  "8=(*" 
2 /8- .  1(<%.$&*! "% «�(;.*%7.<%#  ($& /!5! ;!7#) ",.» 
. �(-(*"&(, (*.80. 
-8/!,!=%"($% — 7.,. $.'!-."!-%() 	. �. �81-!, % /. ;. *., =!<(*" 
�. �. �(/.*!,.). 	  ,!(9 1-!(/"( 
. �(-(*"&(, 1-%,($ -. 0("+ % =!/.7.$ :/ 1(-
-%9(*".$&*! ,!79!>*! "& % 1!$&7!,.*%# /!*,(/"%,*!5! "(1$!,!5! 1!"!/. *. 
=!1!$*%"($&*+) *.5-(, ,!=+. �. $.'!-."!-*!) 8 ".*!,/( 1! 1!$80(*%3 "(1$. 
*("-.=%<%!**+9 9("!=!9   % 1!$&7!,.*%(9 ,%;-(,!5! "(1$!5(*(-."!-. *.-
'$3=.$% & '!$&4%( 1!"(-% !" *(%7!$%-!,.**+; 1!,(-;*! "() <(*"-!'(>*!5! 
*. ! . % ,%;-(,!) "-8'+ , !/-8>.3283  -(=8, 1!:"!98 '+$! 1-%*#"! -(4(*%( 
1! (@ 9!=(-*%7.<%%. 18—20 9.-". 2009 5. , �;"%* /!9 5! 8=.- ",(**!9 "(;*%-
0( /!9 8*%,(- %"("(  ! "!#$. & X �'%$()*.# �(>=8*.-!=*.# 9!$!=(>*.# 
/!*6(-(*<%# «�(,(-5(!:/!"(;—2009». 	  (/<%% «�*(-5! '(-(>(*%( % *!,+( 
"(;*!$!5%% , 1-!9+4$(**!) "(1$!:*(-5("%/(» 1-%*#$% 80. "%( "-("&(/8- *%-
/%  1(<%.$&*! "% «�(;.*%7.<%#  ($& /!5! ;!7#) ",.» 
. �(-(*"&(, % �. �!7=(-
(,   =!/$.=!9 «�("-.=%<%!**+) 9("!= 1!$80(*%# "(1$.» (*.80. -8/!,!=%"($% 
— /. ;. *., =!<(*" �. �. �(/.*!,. %  ".-4%) 1-(1!=.,."($& 	. �. �81-!,). �"8-
=(*"  1(<%.$&*! "% «�(;.*%7.<%#  ($& /!5! ;!7#) ",.» 
. �!'.*!, 1-(=$!-
>%$ -.7,%"%( "(9+ 1!,+4(*%# :66(/"%,*! "% -.'!"+ "(1$!5(*(-."!-. % 
!6!-9%$  !,9( "*!   %*>(*(-.9% /.6(=-+ �. 	. �!5=.*!,+9, 	. �. �81-!,+9 
-.<1-(=$!>(*%# «�(58$#"!- 1!"!/. ,!=+». 	 *(9 !1% +,.(" # 8 "-!) ",!, 1!-
7,!$#32(( '(7 ! ".*!,/%  "(*=. % -.7'!-/% /!* "-8/<%%, =!7%-!,."& ,+;!= 
*.5-("!) ,!=+. 	! ,*8"-%,87!, /!9 /!*/8- (  "8=(*"!, «�.8-(."  "8=(*0( /!) 
*.8/% — 2008» !*  ".$ 1!'(=%"($(9, 1!$80%$ =%1$!9 % 1.9#"*+) 1!=.-!/. 

 
�	��	����
	����	� ��	��� 

1. 9
�����, �. �*(-5%# ,!=+ [�$(/"-!**+) -( 8- ] = Viktor Schauberger. Energy 
evolution / 	. �.8'(-5(- ; 1(-.   .*5$. �. �!,%/!,!) . — �. : �/ 9!. — 2007. — 320  . 

2. �."(*" B 4 424 797 ��
. � "-!) ",! *.5-(,. [�(/ "] / �. �(-/%*  % �. �!81. — 
7.#,$. 13.04.81 ; !18'$ 10.01. 84 5.  

3. �."(*" 2054604 �!  %) /.# 6(=(-.<%#, �1 6 F 24 J 3/0, G 21 	 1/00. �1! !' 1!$80(-
*%# :*(-5%% [�(/ "] / 
.�. �$.=!,. �.#,$. 02.07.93 ; !18'$. 20.02.96. �3$. B 5. 

4. �."(*" 2045715 �!  %) /.# �(=(-.<%#, ���6 F 25 	 29/00 �(1$!5(*(-."!- % 8 "-
-!) ",! =$# *.5-(,. >%=/! "() [�(/ "] / �. �. �!".1!,. — B 93021742/06 ; 7.#,$. 26.04.93 ; 
!18'$. 10.10.95, �3$. B 28. — 6  . : %$.. 

5. �."(*" ��
 B 1952281 ��
 [�(/ "] / �. �.*/. — �.#,$. 1934. 
6. .�+���,  . �. �  $(=!,.*%( -.'!"+ ,%;-(,!5! "(1$!5(*(-."!-. 1! 7.9/*8"!)  ;(9( 

<%-/8$#<%% [�$(/"-!**+) -( 8- ] / �. 
. �!-+0(,, 
. �. �.-(/%*, �. �. �!$!1!, // �(,-
-.$& /%( 0"(*%# :  '. 9."(-. *.80.-1-./". /!*6. 1-!6(  !- /!-1-(1!=.,.".  ! ".,. �+/"+,-
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/.- /!5! $( *!5! %* "%"8". 1! %"!5.9 *.80.-%  $(=!,.". -.'!"+ , 2005 5!=8 (�+/"+,/.-, 
27—28 6(,-. 2006 5.) / �+/". $( *. %*-". — �+/"+,/.- : ���, 2006. — �. 275—279. — 
1 :$(/"-!*. !1". =% / (CD-ROM). 

7. #�������, �. �. �("-.=%<%!**+) 9("!= 1!$80(*%# "(1$. [�(/ "] / 
. 
. �(-(*"&(,, 
�. 
. �!7=((, // �(,(-5(!:/!"(;—2009 : 9."(-. X �'%$()*!) �(>=8*.-. 9!$!=(>*. /!*6. 
(�;"., 18—20 9.-". 2009 5.). — �;". : �;"%* /%) 5! . "(;*. 8*-"., 2009.  

8. #�������, �. �. �!,+4(*%( :66(/"%,*! "% -.'!"+ "(1$!5(*(-."!-. / 
. 
. �(-(*-
"&(,, �. 
. �!7=((, // �!$!=(>& % *.8/. *. �(,(-( : 9."(-%.$+ =!/$.=!, I 	 (-! . 9!$!=(>. 
*.80. /!*6. — �+/"+,/.- : �!9% �� �-� �
�, 2008. — �!9 II. — �. 276—277.  

9. 3����, �. #. �!,(-4(* ",!,.*%( *("-.=%<%!**!) :*(-5("%0( /!) 8 ".*!,/% [�$(/-
"-!**+) -( 8- ] / 	. �. �81-!,, �. 	. �!5=.*!,, �. �. �(/.*!,. // �.80*+( 0"(*%# :  '. 9."(-. 
*.80.-1-./". /!*6. 1-!6(  !- /!-1-(1!=.,.".  ! ".,. �+/"+,/.- /!5! $( *!5! %* "%"8". 1! 
%"!5.9 *.80.-%  $(=!,.". -.'!" , 2010 5. (�+/"+,/.-, 6(,-. 2011 5.) / �+/". $( *. %*.". — 
�+/"+,/.- : ���, 2011. — 1 :$(/"-!*. !1". =% / (CD-ROM). 
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= � 630*375 

 

$����'�
 	��������� 	 ����1�* �
�	����+( 	��	��, �������
��+( �
����-

������, ������
�� ����"�� 
	��	�
�����. ����	+ ��������� )���������	�� � 

)��� 	���
� ����*�	� �	������ 
���
���+��. � �
	���1�� 
���� 
		�����+ ����	+ 


	(��
 ������
 �� �����'�� 	���������. 
 

-. �. '���)�, 
%*>(*(-  

(�+/"+,/.- /%) $( *!) %* "%"8");  
�. ". $������, 

/.*=%=." "(;*%0( /%; *.8/ 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

&. $. ����!����, 
=!/"!- :/!*!9%0( /%; *.8/ 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

�����
 077����	����� �����1� ������
��������3 
������	 ����	���� �����1����	 	 ����2��3 ����	�53 75 

 
	 *. "!#2(( ,-(9# , ( '!$(( 4%-!/!( -. 1-! "-.*(*%( 1!$80.(" 1(-(,!7/. 

 !-"%9(*"!,   1!9!2&3 .,"!9!'%$&*!5! "-.* 1!-".. �-(%982( ",!9 .,"!9!-
'%$&*!) 1(-(,!7/% #,$#(" # ,!79!>*! "& =! ".,/%  !-"%9(*"!,   $( ! (/% *(-
1! -(= ",(**! ,! =,!- 1!"-('%"($#. �-.* 1!-"*!(  -(= ",! =$# 1(-(,!7/%  !--
"%9(*"!,,  ! "!#2(( %7 .,"!9!'%$#-"#5.0. % 1-%<(1., /./ 1-.,%$!, !'!-8=8(" # 
5%=-!9.*%18$#"!-!9, 8 ".*!,$(**!9 *. .,"!9!'%$(-"#5.0( (-% . 1). �82( ",8(" 
=! "."!0*! '!$&4!( /!$%0( ",!  ;(9 ( % "(9) 6!-9%-!,.*%# 1!=!'*+; "-.* -
1!-"*+;  -(= ", (.,"!1!(7=!,), -.7$%0.32%; # 1! 5-87!1!=?(9*! "%, -. 1!$!-
>(*%3 5%=-!9.*%18$#"!-!,, :/ 1$8".<%!**+9 ;.-./"(-% "%/.9 % ". =. 	  $80.( 
;!$! "!5! ;!=. 0.2( , (5! 1-!% ;!=%" '8/ %-!,/. 1!-!>*(5! 1-%<(1. .,"!9!-
'%$(9-"#5.0!9; ,!79!>*. 1(-(,!7/. 1-%<(1. % *. .,"!9!'%$( (-% . 2, 3). �.%'!-
$((  82( ",(**+9% 6./"!-.9%, ,$%#32%9% *. :66(/"%,*! "& 1-%9(*(*%# "!) 
%$% %*!)  % "(9+  !-"%9(*"!,!7!,, #,$#3" # %;  "!%9! "& (-.79(- /.1%".$!-
,$!>(*%)) % 7."-."+ *. ,+1!$*(*%( "-.* 1!-"*+; -.'!" (8=($&*+( :/ 1$8".<%-
!**+( 7."-."+), !'( 1(0%,.32%(  *%>(*%( !'2%; 1-!%7,!= ",(**+; 7."-." % 
1!$80(*%( 9./ %9.$&*!) 1-%'+$%. �($& 6!-9%-!,.*%#  ! ".,. $( !,!7*!5! .,-
"!1!(7=. 7./$30.(" # , !1-(=($(*%% -.<%!*.$&*!) (5! 9.  +, 1!='!-( 5-87!-
1!=?(9*!5! 9(;.*%79. (5%=-!9.*%18$#"!-.) % 1-%<(1*!5!  ! ".,., 0"! 1!7,!$#-
(" *.%'!$(( 1!$*! -(.$%7!,."& 9.  8 1!(7=. % !'( 1(0%"& 9./ %9.$&*83 -() !-
,83 *.5-87/8 1-% -.<%!*.$&*!9 (( -.79(2(*%% *. 1!=,%>*!9  ! ".,(   80("!9 
"!1$%,*!) :/!*!9%0*! "% % 9%*%9%7.<%%  899.-*+; 7."-.". 

	!1-! + "!1$%,*!) :/!*!9%0*! "% , *. "!#2(( ,-(9# 1-%!'-(".3" *.%-
'!$&483 ./"8.$&*! "&. �!1$%,*.# :/!*!9%0*! "& "-.* 1!-"*!5!  -(= ",. =$# 
1(-(,!7/%  !-"%9(*"!, ;.-./"(-%78(" # /!$%0( ",!9 %7-. ;!=!,.**!5! "!1$%-
,. *. (=%*%<8 1(-(,!7%9!5! 9."(-%.$. ( !-"%9(*".), "/93. 
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 471 

 
�	�. 1 

 

 
�	�. 2 

 

 
�	�. 3 

 
�-% :"!9 !'2%) -. ;!= "!1$%,. G , 7.,% %9! "% !" -.  "!#*%# (L) ,+,!7-

/%  !-"%9(*"!, % 5-87!1!=?(9*! "%  !-"%9(*"!,!7!, ("%1 I %$% "%1 II)  /$.-
=+,.(" # %7 (5! -. ;!=. 1-% ;!$! "!9 1-!'(5(, -. ;!=. "!1$%,. , 1-!<(  ( 1!-
5-87/%, -. ;!=. "!1$%,. 1-% 5-8>(*!9 ;!=( % -. ;!=. "!1$%,. , 1-!<(  ( ,+-
5-87/%   1!9!2&3 9.*%18$#"!-!, (-% . 4). �1-(=($#(" # 1! 6!-98$( 
 

,,51x GGGGG +++=  
 

5=( G — !'2%) -. ;!= "!1$%,.; Gx — -. ;!= "!1$%,. 1-% ;!$! "!9 1-!'(5(; 
G1 — -. ;!= "!1$%,. , 1-!<(  ( 1!5-87/%; G5 — -. ;!= "!1$%,. 1-% 7.5-8>(*-
*!9 ;!=(; G, — -. ;!= "!1$%,. , 1-!<(  ( ,+5-87/%. 

�0. "!/ ��1; ��2 — -. ;!= "!1$%,. 1-% ;!$! "!9 1-!'(5( (Gx). 

�0. "!/ ∗∗
2211 ; ����  — -. ;!= "!1$%,. , 1-!<(  ( 1!5-87/%  !-"%9(*"!, (G1). 

�0. "!/ 2211 ; ���� ∗∗  — -. ;!= "!1$%,. 5-8>(**!5!  !-"%9(*"!,!7., 1-% 

=,%>(*%% , *.0.$&*!( 1!$!>(*%( (% ;!=*+) 18*/") (G5). 

�0. "!/ *
12

*
11 ; ���� — -. ;!= "!1$%,. , 1-!<(  ( -.75-87/%  !-"%9(*"!, (G,). 

�7 1-(= ".,$(**+; 5-.6%/!,  $(=8(" ,+,!= ! "!9, 0"! -.7$%0*+( "-.* -
1!-"*+(  -(= ",. =$# 1(-(,!7/% -.,*!5! !'?(9.  !-"%9(*"!, 9!58" -. ;!=!-
,."& -.7$%0*!( /!$%0( ",! "!1$%,. 1-% !=*!9 % "!9 >( -.  "!#*%% 1(-(,!7/%. 
�0(,%=*!, 0"! 1-% ,+'!-( 1-%<(1*!5!  ! ".,.  $(=8(" !"=.,."& 1-(=1!0"(*%( 
"-.* 1!-"*+9  -(= ",.9   9(*&4()  !' ",(**!) 9.  !) 1-% !=%*./!,!) 5-8-
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7!1!=?(9*! "%. �(-.,*!9(-*! "& % -.  -(=!"!0(**! "& 5-87!1!"!/!, =-(,( %-
*+ %7 -.7$%0*+; 0. "() $( ! +-&(,!) '.7+ % *(-.,*!9(-*! "& !'?(9!, ,+,!-
7!/ 1! ,-(9(*% 5!=. ( (7!**! "& -.'!", 7%9*%( % $("*%( 7!*+ ! ,!(*%# $( !-
 +-&(,!) '.7+) ,+7+,.3" "-8=*! "& /!91$(/"!,.*%# 1.-/. 1!=,%>*!5!  ! ".-
,. % (5! -.<%!*.$&*!5! % 1!$&7!,.*%#. 

 
 

�	�. 4. �.,% %9! "&  899.-*!5! -. ;!=. "!1$%,. GI % GII  
-.7$%0*+;  !-"%9(*"!,!7!, 

 
	 -+*!0*+; 8 $!,%#;,  ,#7.**+;   >( "/!) /!*/8-(*<%() 1-(=1-%#"%# 

=!$>*+ 8=($#"& 1! "!#**!( ,*%9.*%(  *%>(*%3  ('( "!%9! "% 1-!=8/<%%. 
�"!5! 9!>*! =! "%0& 7.  0("  !,(-4(* ",!,.*%# 9("!=!, ,+'!-. "-.* 1!-"*+; 
 -(= ", =$# 1(-(,!7/%  !-"%9(*"!,, !1"%9.$&*+; 1! -. ;!=8 "!1$%,. %  899.--
*+9 7."-.".9. �$# ,+'!-. ,.-%.*". "-.* 1!-"*!5!  -(= ",. =$# 1(-(,!7/%  !--
"%9(*"!,, !1"%9.$&*!5! 1! -. ;!=8 "!1$%,. %  899.-*+9 7."-.".9, *(!';!=%9! 
1-!.*.$%7%-!,."& ,!79!>*+(  ;(9+ 1(-(,!7/%  !-"%9(*"!,, -.7$%0.32%; # 
-.  "!#*%(9 ,+,!7/%,  ! ".,!9 =-(,( %*+, /.0( ",!9 =!-!5 % ". =. �! $( "2.-
"($&*!5! .*.$%7. -. ;!=. "!1$%,. %  899.-*+; 7."-." 1-% -.7$%0*+; 8 $!,%#; 
:/ 1$8.".<%% 9!>*! -(/!9(*=!,."& "%1 "-.* 1!-"*!5!  -(= ",. =$# 1(-(,!7/% 
 !-"%9(*"!,, !'$.=.32(5! 9./ %9.$&*!) :/!*!9%0*! "&3   80("!9 1(-,!*.-
0.$&*+; /.1%".$!,$!>(*%) , =.**+; /!*/-("*+; 8 $!,%#; :/ 1$8.".<%%. 

�./%9 !'-.7!9, ,+'!- *.%'!$(( :66(/"%,*!5! ,.-%.*". "-.* 1!-"*!5! 
 -(= ",. =$# 1(-(,!7/%  !-"%9(*"!, 1-!%7,!=%" # *. ! *!,.*%% "(;*%/!-
:/!*!9%0( /!) !<(*/%  -.,*%,.*%# ,.-%.*"!, [1].  


$5!-%"9 :/!*!9%/!-9."(9."%0( /!) 9!=($% !<(*/% "-.* 1!-"*+; 1-!-
<(  !, %  % "(9+ 9.4%* =$# 1(-(,!7/%  !-"%9(*"!, %9(("  $(=832%( :".1+: 

– ;.-./"(-% "%/. "-.* 1!-"*+;  ;(9 1(-(,!7/%  !-"%9(*"!,; 
– "(;*%0( /%( 1.-.9("-+  % "(9+ "-.* 1!-"*+; 9.4%*,   !'! *!,.*%(9 

 9(**!) % 5!=!,!) 1-!%7,!=%"($&*! "%; 
– -. 0(" /.1%".$&*+; ,$!>(*%),  ,#7.**+;   1-%!'-("(*%(9 % % 1!$&7!-

,.*%(9 "(;*%/%; 
– -. 0(" :/ 1$8.".<%!**+; 7."-.", , "!9 0% $( 8=($&*+; :/ 1$8.".<%!*-

*+; 7."-."; 



 473 

–  -.,*%"($&*.# !<(*/.  % "(9+ "-.* 1!-"*+; 9.4%* =$# 1(-(,!7/%  !--
"%9(*"!, 1! /-%"(-%3 9%*%9%7.<%% 8=($&*+;  !,!/81*+; 7."-.". 

�/!*!9%/!-9."(9."%0( /.# 9!=($& !<(*/% $( !"-.* 1!-"*+; 1-!<(  !, % 
 % "(9+ 9.4%* =$# 1(-(,!7/%  !-"%9(*"!, -.7-.'!".*.   % 1!$&7!,.*%(9 9.-
"(9."%0( /!5! .11.-.".  ".*=.-"*!) /!91&3"(-*!) 1-!5-.99+ EXCEL. 

�0%"+,.#  !,-(9(**83 :/!*!9%0( /83  %"8.<%3 , �!  %%,  ,#7.**83   
*(!';!=%9! "&3 -(4(*%# 1-!'$(9 1!% /. % "!0*%/!, :66(/"%,*!) /!*/8-(*-
"! 1! !'*! "% $( *!5! '%7*( ., 7. ! *!,*!) /-%"(-%) :66(/"%,*! "% 1-% 
 -.,*(*%% -.7$%0*+; ,.-%.*"!, "-.* 1!-"*+;  ;(9 % ,+'!-. "-.* 1!-"*!5! 
 -(= ",. =$# 1(-(,!7/%  !-"%9(*"!, 1-%*#"+  899.-*+( 7."-."+ "-8=., ! *!,-
*!5! % !'!-!"*!5! /.1%".$., /!"!-+( *( (" 1-(=1-%#"%(. 	 /.0( ",( =!1!$*%-
"($&*+; /-%"(-%(, :66(/"%,*! "% 1-%*%9.3" # 8=($&*+( /.1%".$&*+( ,$!-
>(*%#, 1-!%7,!=%"($&*! "& "-.* 1!-"*!5!  -(= ",.,  -!/ !/81.(9! "% /.1%-
".$&*+; ,$!>(*%), !/.7+,.32%; 7*.0%"($&*!( ,$%#*%( *. :66(/"%,*! "& $(-
 !"-.* 1!-"*!5! 1-!%7,!= ",.. 

� *!,*!) /-%"(-%) !1"%9%7.<%% $( !"-.* 1!-"*+; 1-!<(  !, %  % "(9+ 
9.4%* =$# 1(-(,!7/%  !-"%9(*"!,, ,+-.>(**!) , ,%=( <($(,!) 68*/<%%, 9!-
>(" '+"& 1-(= ".,$(* ,  $(=832(9 ,%=(: 
 

�� = � + V → min, 
 

5=( �� — 8=($&*+(  899.-*+( 7."-."+ 1!  % "(9( "-.* 1!-"*+; 9.4%* =$# 
1(-(,!7/%  !-"%9(*"!,, -8'./93; � — 8=($&*.#  "!%9! "& !'!-!"*!5! % ! *!,-
*!5! /.1%".$. , ,%=( .9!-"%7.<%%, -8'./93; V — 8=($&*.# 7.-.'!"*.# 1$.".   
(=%*+9  !<%.$&*+9 *.$!5!9, -8'./93. 

	 ( :"% 1!/.7."($% 80%"+,.3" # *. /.>=!9 $( !1-!9+4$(**!9 1-(=1-%-
#"%% *.  1(<%.$&*+; '8;5.$"(- /%;  0(".; % !"-.>.3" # , 5!=!,!9 !"0("(. 

�1"%9.$&*.# ,($%0%*. 1.-.9("-. '8=("  !!",(" ",!,."& 9%*%9898 <($(-
,!) 68*/<%%. �%*%9.$&*!) ,($%0%*( 1.-.9("-. !1"%9%7.<%% =!$>*+  !!"-
,(" ",!,."& =!1!$*%"($&*+( /-%"(-%% !1"%9%7.<%%,  "-(9#2%( # /  ,!(98 
:/ "-(9898. �!$80(**+( -(78$&"."+ 1-(= ".,$#3" # , ,%=( 5-.6%0( /%;  ;(9, 
;.-./"(-%7832%; =%*.9%/8 %79(*(*%# 8=($&*+; 1!/.7."($() :66(/"%,*! "% 
/.1%".$!,$!>(*%) , $( !"-.* 1!-"*+(  -(= ",.. �*% 1!7,!$#3" *.)"% !1"%-
9.$&*+( =$# /.>=!) /!*/-("*!)  ;(9+ 1(-(,!7/%  !-"%9(*"!, -(4(*%#. 

�.**+( 9("!=%0( /%( 1!=;!=+ 1!7,!$#3": 1) 80%"+,."& ,$%#*%( -+*!0*!) 
 % "(9+ <(*!!'-.7!,.*%#, =%*.9%/% 1-%9(*(*%# <(* *. "-8=!,+( % 9."(-%.$&-
*!-"(;*%0( /%( -( 8- + % *!,+; 1!/.7."($() :66(/"%,*! "% *. ,+'!- $( !-
"-.* 1!-"*+;  -(= ",; 2) !1-(=($%"& 1-(=($&*+( (9.->%*.$&*+() 7*.0(*%# 
6./"!-!, /!*/-("*!5! $( !7.5!"!,%"($&*!5! 1-!%7,!= ",., *. ! *!,( /!"!-+; 
9!>*!  8=%"& ! <($( !!'-.7*! "% %$% *(:66(/"%,*! "% % 1!$&7!,.*%# ,%=!, 
$( !"-.* 1!-"*+;  -(= ",   80("!9 -(.$&*+;  ;(9 1(-(,!7/%  !-"%9(*"!,. 

 
�	��	����
	����	� ��	��� 

1. �("!=%0( /%( -(/!9(*=.<%% 1! /!91$(/ *!) !<(*/( :66(/"%,*! "% 9(-!1-%#"%), 
*.1-.,$(**+; *. 8 /!-(*%( *.80*!-"(;*%0( /!5! 1-!5-(  . [�(/ "] : 8",. 1! ". �! /!9%"(". 
���� 1! *.8/( % "(;*%/( % �-(7%=%89. 
� ���� !" 3 9.-". 1998 5. B 60/52 // �3$$("(*& 
*!-9."%,*+; ./"!, 9%*% "(- ", % ,(=!9 ", ����. — 1988. — B 7. — �. 10—20.  
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= � 630*31 

 
 
 �	���� ��������+( �		�����
��� �
 9����	��� ��	�'
������������� ��
	��� 

�+	���	���� !���
�
 ��� «��	�
� ����
���» ��� «-���� ��$.» �������+ ������-

��� ���+"���� )!!�������	�� ��	�	���+( 
��� � 5. �
 ����� ��������
,������ ��-

	�	����� �
"��+ !��+ «���� ��». 

 
-. 1. �����	�, 

/.*=%=." "(;*%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

/. &. �	����, 
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
0. 8. '�����, 

,(=82%) %*>(*(- 80('*!) $.'!-."!-%% 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. -. $������, 
%*>(*(--%* "-8/"!- 

(�
� «�>!* �%- �!-( "-%») 
 

��	�6���� 077����	����� ������2��3 �
��� 
	 ���������� ��1� 76 

 
�!,+4(*%( :66(/"%,*! "% $( ! (0*+; -.'!" , �� 1-(=$!>(*. , "(9."%0(-

 /!9 1$.*( *. «�-(9%3 �( *!) ./.=(9%% �!9%» �
� «�!*=% ����», 1!:"!98 
:". "(9. #,$#(" # ./"8.$&*!). 
,"!-.9% 1-(=$.5.3" # 9(-!1-%#"%# 1!,+4(*%# 
:66(/"%,*! "% $( ! (0*+; -.'!" 1-% % 1!$&7!,.*%% 9*!5!!1(-.<%!**!) $( !-
 (0*!) 9.4%*+ (;.-,( "(-.), /!"!-.# ! 82( ",$#(" ,.$/8, !0% "/8 =(-(,&(, !" 
 80&(,, -. /-#>(,/8 ;$+ "!,,  !-"%-!,/8  !-"%9(*"!, % %79(-#(" 1.-.9("-+ 
 ",!$. =(-(,.. �1-(=($#32%9 1-% ,+'!-( 9*!5!!1(-.<%!**!) $( ! (0*!) 9.-
4%*+ (	���) 6%-9+ �>!* �%- #,$#(" # 1-!5-.99. �%9'(-9."%/ 300 [1]. 

�( ! (0*+( -.'!"+ =!$>*+ 1-!%7,!=%"& #    !;-.*(*%(9 1!=-! ". 70 %, 
, ( 1!-8'!0*+( ! "."/% =!$>*+ *.;!=%"& # *. ,!$!/(, 1!:"!98 1-(=1!0"%-
"($&*. ,.$/. =(-(,&(, 1! *.1-.,$(*%3 *. 1$.*%-8(9+) ,!$!/. �! -($&(6*+( % 
1!0,(**!-5-8*"!,+( 8 $!,%# *( 1!7,!$#3" 1!$&7!,."& # !=*!)  ;(9!) ,.$/% *. 
=.**!) $( ! (/(. �!:"!98 % 1!$&7!,.$% &  9(4.**+(  ;(9+ ,.$/%: ,.$/. 
 ",!$.   /-!*!) *. 1. (/8 1!= 85$!9 90º %$% 45º; ,.$/.  ",!$.   /-!*!) *. 1$.-
*%-8(9+) ,!$!/; ,.$/.  ",!$.   /-!*!) 0(-(7 ,!$!/. 

�!,+4(*%( :66(/"%,*! "% $( ! (0*+; -.'!" .1-!'%-!,.*. , �85-!9-
 /!9 80. "/( �+ !$& /!5! 6%$%.$. ��� «�( *.# /!91.*%#» �
� «�!*=% 
����». 	+'%-.(" # $( ! (/. %  % "(9. 9.4%*. �. ;.-,( "(-( ./"%,%-8(" # 
1-!5-.99. �%9'(-9."%/ 300. 

	 «�(>%9( *. "-!(/» ,+'%-.(" # 9(*3 «�($#*/.», 7."(9 9(*3 «�.)$+», 
, /!"!-!9 ,+'%-.(" # 9(*3 «�.)$+  ",!$!, STM», 5=( 8 ".*.,$%,.(" #  '!- 
=.**+; 6.)$!,  ",!$!,. �-!5-.99. 5!"!,. /  '!-8 =.**+; 1!  ",!$.9. �! $( 
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"!5! /./  '!- =.**+; 7.,(-4(*, *(!';!=%9!  !;-.*%"& 6.)$+  ",!$!, *. 
,*(4*%) *! %"($&. �$# "!5! 0"!'+  !;-.*%"& =.**+( *(!';!=%9! , ".,%"& 
/.-"8 1.9#"% , -.7?(9 USB. �."(9 7.;!=%9 , «�!) /!91&3"(- — �% / � — 
TimberMatic Files — Stm». 	 =.**!) 1.1/( '8=8"  !;-.*(*+ , (  ",!$+, /!"!-
-+( 7.5!"!,%$ ;.-,( "(-, *.0%*.#   "!5! 9!9(*"., /!5=. '+$. ./"%,%-!,.*. 
68*/<%# «�'!-  ",!$!, Stm». 

	! ,-(9#  "!#*/% 	��� B 1 (-% . 1) !'-.'."+,.(" # 4( "& =(-(,&(, 
732—737. �(  -(=/%), *("  "(*+ $( . ,1(-(=%. �-% "./!9 -(=/!9 $( ( *.0%*.-
(9 ,.$/8   =.$&*%; =(-(,&(, *. ,!$!/( =$# "!5!, 0"!'+  $(=832%( =(-(,&# 
9!>*! '+$!  ,.$%"& *.  ,!'!=*+) 1$.*%-8(9+) ,!$!/. 	 1-!"%,*!9  $80.( 
,!79!>*! 1!,-(>=(*%( =(-(,&(,  "!#2%; *. ,!$!/(. �(-(= "(9 /./ *.0."& ,.$-
/8 =(-(,. *(!';!=%9! 1-!%7,( "% !<(*/8  %"8.<%%, ". (. -($&(6*+( % 1!0,(**!-
5-8*"!,+( 8 $!,%#,  %$8 % *.1-.,$(*%( ,("-., 1$!"*! "& =-(,! "!#, /.0( ",! 
=-(,! "!#. �! $( :"!5! 1-%*%9.(" # -(4(*%(, /./!( =(-(,! '8=(" !'-.'."+-
,."& # 1(-,+9 "./%9 !'-.7!9, 0"!'+ *( 1!,-(=%"& =-85%( -#=!9  "!#2%( =(-(-
,&#, % /8=. '8=8" 8/$.=+,."& #  !-"%9(*"+. 

 

 
 

�	�. 1. �;(9. 1! $(=!,."($&*! "% ,.$/% =(-(,&(, 
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�.  9."-%,.(" #  $80.)   *.1-.,$(**!) ,.$/!) =(-(,. *. 1$.*%-8(9+) 
,!$!/ *. 1-%9(-( =(-(,. B 733 ('(-(7.). 	.$/. =(-(,. 1-!%7,!=%" # *. ,!$!/. 
�.0( ",! =(-(,. 1$!;!(, 5*%$& , "!-<(,!) 0. "%  ",!$.. �!:"!98 1-!%7,!=%" # 
!"/!9$(,/.  ",!$. =(-(,.. �"/!9$(,/. 1-!%7,!=%" # =! "(; 1!-, 1!/. *( '8=(" 
/.0( ",(**!) =-(,( %*+. � $% =(-(,! 1!$*! "&3 1$!;!5! /.0( ",., "! =($.(" # 
=-!,#*.# =-(,( %*. %  !-"%9(*"+ 8/$.=+,."& , !"=($&*83 1.0/8. �!18 /.(" # 
8/$.=+,."& =-!,#*83 =-(,( %*8 -.7*+; 1!-!= , !=*8 1.0/8. �! $( !"/!9$(,/% 
 ",!$   /-!*!) 1(-(*! %" # / 9( "8 8/$.=/% % 1-!%7,!=%" # -. /-#>(,/. % 
 !-"%-!,/.. �!-8'!0*+( ! "."/% 8/$.=+,.3" # *. ,!$!/. �. -% . 2 1-(= ".,-
$(*.  ;(9. ,.$/% =(-(,., /!"!-.# 1!7,!$#(" 9./ %9.$&*!  !/-."%"& -.  "!#*%( 
1(-(9(2(*%# ;.-,( "(-*!) 5!$!,/%   =(-(,!9, , -(78$&"."( 0(5! 7*.0%"($&*! 
,!7-. "(" 1-!%7,!=%"($&*! "& 	���. 

 

 
 

�	�. 2. �.1-.,$(**.# ,.$/. *. 1$.*%-8(9+) ,!$!/ 
 

�! $( 7.,(-4(*%#  '!-. =.**+; *(!';!=%9! !"9(*%"& 68*/<%3  '!-. 
=.**+; 1!  ",!$.9, !"/-!(" # «�(>%9 *. "-!(/ — �($#*/. — �.)$+ — �.)-
$+  ",!$!, Stm». � ".*!,%"& «�(" *.'!-.  ",!$!,». �$# 1-! 9!"-. 6.)$!, *(-
!';!=%9! ,!)"% , «�(>%9 *. "-!(/ — 	*(4*%( — SilviA» [2]. 

�"/-+,.(" # 1-!5-.99. SilviA % ,+'%-.(" # 9(*3 «�.)$ — �"/-+"&». 	 
!/*( «�"/-+"& — �.1/.» ,+'%-.(" # =% / � — TimberMatic Files — Stm. 	+-
'%-.(" # 6.)$ % !"/-+,.(" # 6.)$  ",!$!,, /!"!-+) 1!/.7.* *. -% . 3. 

 



 477 

 
 

�	�. 3. STM — 6.)$ 1-!5-.99+ «SilviA» 
 

�! STM 6.)$8 !1-(=($#(" # !'?(9  ",!$. % !'?(9+ 1%$!,!0*%/.. 
�-!<(*" ,+;!=. 1%$!,!0*%/. �1%$ !1-(=($#(" # 1! 6!-98$( 

 

,
%100

�
 

1%$
1%$

V

V ⋅
=  

 

5=( V1%$ — !'?(9 1%$!,!0*%/., 93; V  — !'?(9  ",!$., 93. 
�!,+4(*%( :66(/"%,*! "% $( ! (0*+; -.'!" , �( 18'$%/( �!9% ,!79!>-

*! 1-% 8,($%0(*%% ,+;!=. 1%$!,!0*%/.,  !/-.2(*%% ,-(9(*% *. !'-.'!"/8 !=-
*!5! =(-(,., 8,($%0(*%% 1-!%7,!=%"($&*! "% 	��� 7.  0(" /!--(/"*!) ,.$/% 
=(-(,.. 

 
�	��	����
	����	� ��	��� 

1. �8/!,!= ",! 1! :/ 1$8.".<%% John Deere �%9'(-9."%/ 300 [�(/ "]. — �.91(-(, 2007. 
— 256  . 

2. �8/!,!= ",! 1! -.'!"(   1-!5-.99!) SilviA [�(/ "]. — �.91(-(, 2007. — 256  . 
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= � 630.36 

 

$���
�
��	� �
���
����	�
� ������ �� ���������* )��������	���� �����,�
�
 

,�����,�� ��1��	�� � �
�	��		�� ����	���� ����������� �
���
 4.4. 
 

/. &. �	����,  
  ".-4%) 1-(1!=.,."($&  

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

0���4���2���� �������
� ���������9:� 1�:�����  
	 ��
��1����� �����	�2��4� ��
����
  

������� 7��1��� 4 × 4 77 
 
�(;*!$!5%0( /.# !1(-.<%# "-($(,/% *. $( !7.5!"!,%"($&*+; -.'!".;  ,#-

7.*.   ,+1!$*(*%(9 "-.* 1!-"*+; -.'!" 1! 1(-(9(2(*%3 7.5!".,$%,.(9!) 
=-(,( %*+ -.7$%0*+9% ,%=.9% "-($(,!0*+; "-./"!-!,. �.%'!$(( 1-%9(*%9+ 
*. =.**!9 :".1( -.7,%"%# "(;*!$!5%% 7.5!"!,/% =-(,( %*+ /!$( *+( "-($(,!0-
*+( "-./"!-.. �.%'!$&4.# ,($%0%*. -. ;!=. :*(-5%% *. "-($(,/( *. "-.* -
1!-"*+; !1(-.<%#; 1-% 40—50 % 7."-." ,-(9(*% !" ,-(9(*% "(;*!$!5%0( /!) 
!1(-.<%% "-($(,/% [1, 4]. �-.* 1!-"*+( !1(-.<%%  ,#7.*+   ,+'!-!9 -(>%9!, 
-.'!"+ % -. 1-(=($(*%(9 9!2*! "% 1! ,(=82%9 /!$( .9. 	($%0%*. :*(-5("%-
0( /!5! 1!"(*<%.$. "-($(,!0*!5! "-./"!-. !1-(=($#(" # 1! -. ;!=8 9!2*! "% 
,! ,-(9(*% [4]: 

 

%
m = N� ·  t,       (1) 

 

5=( %m — :*(-5("%0( /%) 1!"(*<%.$ "-($(,!0*!5! "-./"!-.; N� — :66(/"%,*.# 
9!2*! "& =,%5."($#; t — ,-(9# -.'!"+.  

�!$( *+( 1!$*!1-%,!=*+( "-($(,!0*+( "-./"!-.,  /!91!*!,.**+( 1! 
 ;(9( 4 × 4   1(-(=*%9 % 7.=*%9 ,(=82%9% 9! ".9% , '!$&4%* ",(  $80.(,, 
%9(3" 7.=*%) 9! " !"/$30.(9+) [1]. �/.7.**+( /!* "-8/"%,*+( -(4(*%# 
1-%,!=#" / ,!7*%/*!,(*%3 9!2*! "%, <%-/8$%-832() , "-.* 9%  %% [2] % ,+-
7+,.32() =!1!$*%"($&*+) -. ;!= "!1$%,. 1-% 1!,+4(**+; *.5-87/.; , 
"-.* 9%  %%, 0"!  *%>.(" :*(-5("%0( /%) 1!"(*<%.$ 9.4%*+: 

 

 % = %m – %<,       (2) 
 

5=( % — :*(-5("%0( /%) 1!"(*<%.$ *. "-.* 1!-"%-!,/( =-(,( %*+; %< — :*(--
5("%0( /%) 1!"(*<%.$ <%-/8$%-832() 9!2*! "%. 

�1-(=($%9 :*(-5("%0( /%) 1!"(*<%.$   80("!9 <%-/8$#<%% 9!2*! "% , 
"-.* 9%  %% /!$( *+; "-($(,!0*+; "-./"!-!,, 1!7,!$#32() 1-!,!=%"& !<(*/8 
,$%#*%# /!* "-8/"%,*+; 1.-.9("-!, "-./"!-. % -(>%9!, (5! :/ 1$8.".<%% *. 
,($%0%*8 :*(-5("%0( /!)  ! ".,$#32() !" <%-/8$%-832() 9!2*! "%, . "./>( 
*.7*.0."& -.<%!*.$&*+( "(;*%0( /%( -(4(*%# 1! ((  *%>(*%3.  

�$# :"!5! 1-%9(9  $(=832%( 1.-.9("-+ [3]: "-./"!-  !,(-4.(" 8 ".*!-
,%,4(( # 1-#9!$%*()*!( =,%>(*%( 1! 5!-%7!*".$&*!) 1!,(-;*! "%; *!-9.$&-

                                           
77© �%,/!, �. �., 2012 
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*.# *.5-87/. *. /!$( . 1-.,!5! % $(,!5! '!-". -. 1-(=($#(" # -.,*!9(-*!; =.,-
$(*%# ,!7=8;. , 4%*.; 1-.,!5! % $(,!5! '!-". -.,*+; -.=%8 !9 /.0(*%# /.>-
=!) ! % #,$#(" #  -(=*(.-%69("%0( /!( 7*.0(*%( -.=%8 !, /.0(*%# /!$(  $(,!-
5! % 1-.,!5! '!-".. �;(9.  %$, =() ",832%; *. /!$( *+) "-($(,!0*+) "-./"!- 
4�4 1-% =,%>(*%%   1.0/!) =-(,( %*+ 1! ,!$!/8, 1-(= ".,$(*. *. -% . 1.  

 

 
�	�. 1. �;(9.  %$, =() ",832%; *. /!$( *+) "-($(,!0*+) "-./"!- 

1-% =,%>(*%%   1.0/!) =-(,( %*+ 1! ,!$!/8: 
Gm — :/ 1$8.".<%!**+) ,(  "-./"!-.; 5/1, 5/2 — /. ."($&*+(  %$+ "#5%;  

R1, R2 — ,(-"%/.$&*+( -(./<%%; r�1, r�2 — =%*.9%0( /%( -.=%8 + /.0(*%# /!$( ;  
Gn — 0. "& ,( . 1.0/% =-(,( %*+, 1(-(=.,.(9.# *. "-./"!-; 5/- — 5!-%7!*".$&*.#  
 ! ".,$#32.# /-3/!,!)  %$+ "#5%; Pf1, 5f2 —  %$+  !1-!"%,$(*%# /.0(*%3 /!$( ;  

Pi —  %$.  !1-!"%,$(*%# 1!=?(98; 5j —  %$. %*(-<%%; 5w —  %$. $!'!,!5!  
 !1-!"%,$(*%# ,!7=84*!)  -(=+; h1, l1 — /!!-=%*."+ <(*"-. "#>( "% "-./"!-.;  

h/p, l/p — /!!-=%*."+ "!0/% 1-%$!>(*%# /-3/!,!)  %$+ "#5%;  

1, 
2 — -.  "!#*%# !" ,(=82%; ! () =! "!0(/ 1-%$!>(*%# ,(-"%/.$&*+; -(./<%) 5-8*". 

 
�. 1-(=($(*%( *.5-87!/ 1! ,(=82%9 ! #9 — ,($%0%*. 1(-(9(**.#, 7.,%-

 #2.# !" 5/-, Gn, a, f % l/p. �-(*('-(5.(9  %$!) $!'!,!5!  !1-!"%,$(*%# ,!7-
=84*!)  -(=+ %, 80%"+,.# 1(-,!*.0.$&*+( 8 $!,%# (Pj = 0 % 5i = 0), !1-(=($#-
(9 -(./<%%, =() ",832%( *. ,(=82%( 9! "+ "-./"!-. [1]: 

 

KZ = 0  R1 + R2 – Gm – Gn = 0;   
 

KM0 = 0  R1(
1 + L) + R2 
2 – Gm(L – l1) + Gn l/p + P/- h/p + - f1 + -f2 = 0.  
 

�=($., *(!';!=%9+( 1-(!'-.7!,.*%#,   80("!9 Mf1 = R1fr=1 % Mf2 = R2fr=2, 
1!$80%9 

;
)()(

1=1=21

/-/-/-221
1

frfraaL

h5laGalLG
R

nm

++−+

−+−−−
=      (3) 

 

R2 = GT + Gn – R1,       (4) 
5=(  

Gn = 0,5Qn rd;       (5) 
 

P/- = 0,5QnR=bn,       (6) 
 

Qn — !'?(9 "-($3(9!) 1.0/% =-(,( %*+; R= — 1$!"*! "& "-($3(9!) =-(,( %-
*+; bn — /!:66%<%(*",  !1-!"%,$(*%# ,!$!0(*%3 1.0/%. 
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�%*+ /!$( *!5! "-($(,!0*!5! "-./"!-., /./ 4%*+ *%7/!5! % ! !'! *%7/!-
5! =.,$(*%#, !'$.=.3" 7*.0%"($&*!) ".*5(*<%.$&*!) :$. "%0*! "&3. �-%9(*%-
"($&*! / "-($(,!0*!98 "-./"!-8 �
� ��� /!$( *!) 6!-98$+ 4 × 4, 9!>*!  !-
 ".,%"&  ;(98 '(7=%66(-(*<%.$&*!) ! % (-% . 2). �$# /!$( *!5! "-($(,!0*!5! 
"-./"!-. ;.-./"(-*!, 0"! R2 > R1 % r=2 < r=1. 

 

 
 

�	�. 2. �;(9. '(7=%66(-(*<%.$&*!) ! %  
1-%9(*%"($&*! / /!$( *!98 "-($(,!0*!98 "-./"!-8 

 
 	+,(=(9 7*.0(*%# !/-8>*+;  %$, =() ",832%; *. ,(=82%( ! %, , 7.,%-

 %9! "% !" ".*5(*<%.$&*!) :$. "%0*! "% 4%* % -.7*! "%  ,!'!=*+; -.=%8 !, 
/.0(*%# /!$(  1(-(=*() % 7.=*() ! %. 	+-.,*%,.*%( -.=%8 !, /.0(*%# /!$(  
1(-(=*() % 7.=*() ! () 9!>(" '+"& !1-(=($(*! %7  $(=832(5! 8 $!,%# [2]:  

 

  r=1 = r=2; 
 

r=2 = r1
0 – P151;   (7) 

 

r=2 = r2
0 – P252,   (8) 

 

5=( r1
0, r2

0 —  ,!'!=*+( -.=%8 + /.0(*%# /!$(  1(-(=*() % 7.=*() ! (); P1, P2 — 
/!:66%<%(*"+ ".*5(*<%.$&*!) :$. "%0*! "% 4%* /!$(  1(-(=*() % 7.=*() ! (). 

�7 8-.,*(*%) (7, 8), 1!$80%9  
 

,
P2

12

C
nP5 =−        (9) 

5=( 
2

1

P

P
=n ; � = r2

0 – r1
0. 

�!5=.  899.-*!( !/-8>*!( 8 %$%( "-./"!-., '8=(" -.,*! 
 

 Pp = P1 + P2.      (10) 
  

�(4.#  !,9( "*! 8-.,*(*%# (9) % (10), %9((9 
 

;
P1

1

2
1 ��

�

�
��
�

�
−

+
=

C
P

n
5 p      (11) 
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;
P1

1

1
2 ��

�

�
��
�

�
−

+
=

C
P

n
5 p      (12) 

 

�!5$. *! "(!-%% ./.=(9%/. �. 
. �8=./!,. [2], ,  $80.( ( $% !=*. %7 ! () 
#,$#(" # ,(=82(), . =-85.# — "!-9!7#2(), "! , '$!/%-!,.**!9 1-%,!=( ,!7*%-
/.(" <%-/8$%-832.# («1.-.7%"*.#») 9!2*! "&. �;(9. -. 1-(=($(*%# 9!2*!-
 "% , "-.* 9%  %% /!$( *!5! "-($(,!0*!5! "-./"!-. �
� ���   1.0/!) =-(,(-
 %*+ 1-(= ".,$(*. *. -% . 3.  

 

 
�	�. 3. �. 1-(=($(*%( 9!2*! "% , "-.* 9%  %% /!$( *!5! "-($(,!0*!5! "-./"!-. 4�4: 
Ne — 9!2*! "&, 1!=,(=(**.# !" =,%5."($# / ,(=82%9 /!$( .9; N1', N2' — 9!2*! "%,  

1(-(=.,.(9+( / 5$.,*+9 1(-(=.0.9 ! () 1 % 2; N1, N2 — 9!2*! "%, 1!=,(=(**+( / /!$( .9 
! () 1 % 2; Nr1', Nr2' — 9!2*! "%, "(-#(9+( *. "-(*%( , 5$.,*+; 1(-(=.0.; ! () 1 % 2; 
Nr', Nr" — 9!2*! "%, -. ;!=89+( *. /.0(*%(, 1-! /.$&7!,.*%( % 1-!'8/ !,/8 /!$(   
! () 1 % 2; Na2 = Na — 9!2*! "&, !",(=(**.# !" ! % 2 / "-./"!-8; N2" — 9!2*! "&,  

! ,!'!>=(**.# *. /!$( .; ! % 2; N1" = N< — <%-/8$%-832.# (1.-.7%"*.#) 9!2*! "&;  
V — 1! "81."($&*.#  /!-! "& =,%>(*%# 

 
�7 -% . 3 ,%=*!, 0"! 9!2*! "& 1N ′′  1!=,!=%9.# !" 1(-(=*() ! % / -.7=.-

"!0*!98 ,.$8 /!-!'/% 1(-(=.0, <%-/8$%-8(" 1! 7.9/*8"!98 /!*"8-8,  !7=.,.# 
=!1!$*%"($&*83 ,-(=*83 *.5-87/8 *. "-.* 9%  %3, % #,$#(" # «1.-.7%"*!)». 
�.1%4(9 ,+-.>(*%#, !1-(=($#32%( 7*.0(*%# 1(-(0% $(**+; ,+4( 9!2*!-
 "(), 1-%*#, P1 – P2 = P: 

 

 Ne = 2N ′  – 1N ′′ ,      (13)  
  

,
P

)(5,0
P

5,0 2122 V
C

RRfPV
C

PVPN ap �	



��


+++=�

�

�
�
�

�
+==   (14) 

 

,)(
P

5,0
P

5,0)( 211111 VRRfP
C

VfR
C

PVfRPN ap �	



��


−+−=�

	



�
�


+�
�

�
�
�

�
−=+−=  (15) 
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;
c

2
2

m

N
N =′        (16) 

 

;1
c

1
22 ��

�

�
��
�

�
−=′

m

r NN       (17) 

 

rN ′  = fR1V;       (18) 
 

 rN ′′  = fR2V;       (19) 
 

 1N ′  = N1 – rN ′ ;      (20)  
 

 1rN ′  = (1 – mc′ ) 1N ′ ;      (21)  
 

 Na2 = Na = Pa V;      (22)  
 

2N ′′  = Na2 + N2,      (23) 
 

 N< = 1N ′′  = mc′ 1N ′  = mc′ (N1 – rN ′ ) = .)(
P

c5,0 /-21 VPRRfP
C

am �	



��


−+−−′  (24) 

 

	 ,+-.>(*%#; (13)—(24) 1-%*#"+  $(=832%( !'!7*.0(*%#: cm — ��� 5$.,*!) 1(-
-(=.0% 7.=*(5! 9! ".; mc′  — ��� 5$.,*!) 1(-(=.0% 1(-(=*(5! 9! ".; 5
 — 

 ,!'!=*.#  899.-*.#  %$. "#5%, 5
 = 5/1 + 5/2; f — /!:66%<%(*"  !1-!"%,$(*%# 
/.0(*%3.  

�$# :*(-5("%0( /!5! 1!"(*<%.$. <%-/8$%-832() 9!2*! "% 8-.,*(*%( 
(24) 1-%9("  $(=832%) ,%=: 

 

%< = N< t
<,       (25)  

 

5=( t
< — ,-(9# =() ",%# <%-/8$%-832() 9!2*! "%: 
 

.)(
P

c5,0 <
/-21< VtPRRfP

C
% am −+−−′=    (26) 

 


*.$%7 1!/.7+,.(", 0"! :*(-5("%0( /%) 1!"(*<%.$ <%-/8$%-832() 9!2-
*! "% 8,($%0%,.(" #:   8,($%0(*%(9 -.7*! "% -.=%8 !, /.0(*%# /!$(  1(-(=*() 
% 7.=*() ! ();   89(*&4(*%(9 ".*5(*<%.$&*!) :$. "%0*! "% 4%*;   89(*&4(-
*%(9 *.5-87/% *. /-3/(;   89(*&4(*%(9  %$+  !1-!"%,$(*%# /.0(*%3 "-./"!-
-.;   89(*&4(*%(9 ,($%0%*+  ,!'!=*!)  899.-*!) /. ."($&*!)  %$+ "#5%;   
8,($%0(*%(9 1! "81."($&*!)  /!-! "% =,%>(*%# "-./"!-. % ,-(9(*(9 =() ",%# 
<%-/8$%-832() 9!2*! "%. 

�=($.**+( ,+,!=+ 1!=",(->=.3" # "./>( % -(78$&".".9% %  $(=!,."($&-
 /%; % 1+".*%) 1! !1-(=($(*%3 ,($%0%*+ 1.-.7%"*!) 9!2*! "%, <%-/8$%-
-832() 9(>=8 ,(=82%9% 9! ".9% "-./"!-. �
� ��� ���-1, ,+1!$*(**+9% , 
1990 5.  %$.9% ��� �
�� 1!= -8/!,!= ",!9 .,"!-. [3] ( 9. ".'$%<8).  
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	($%0%*+ 1.-.7%"*!) 9!2*! "% <%-/8$%-832() 9(>=8 ,(=82%9% 9! ".9% "-./"!-.  
(1$!"*.# 1( 0.*!-5-.,%)*.# =!-!5.) 

 
8�@�� 

����	, �3 
&���� 

�������	 

V, 

��/� 

!��, 

�� 
B(-1� + -1�), 

& ·  � 

n, 

�	�–1 
N#, 

�-� 

0 I 
II 
III 

8,93 
16,30 
27,95 

0 
0 
0 

–1291,5 
–751,3 

–1136,2 

167,3 
296,6 
508,6 

20,0 
28,7 
58,9 

2 I 
II 
III 

8,59 
15,52 
24,66 

128,2 
113,6 
239,4 

�(" =.**+; 
–212,5 
–148,6 

156,3 
282,4 
448,8 

�(" =.**+; 
5,1 
6,8 

6 I 8,31 548,1 –132,9 151,2 2,1 

 
�./ ,+,!= !"9("%9, 0"! :*(-5("%0( /%) 1!"(*<%.$ <%-/8$#<%% 1.-.7%"-

*!) 9!2*! "% , "-.* 9%  %% /!$( *!5! $( !1-!9+4$(**!5! "-./"!-. %9((" 
!"$%0%# !" :*(-5("%0( /!5! 1!"(*<%.$. <%-/8$#<%% 9!2*! "% , "-.* 9%  %% 
.*.$!5%0*!5! "-./"!-., *!  ($& /!;!7#) ",(**!5! %$%  "-!%"($&*!5! *.7*.0(-
*%#. �.**+( !"$%0%#  ,#7.*+, , 1(-,83 !0(-(=&,   =-85%9 ;.-./"(-!9 *.5-87/% 
*. "-./"!-, /!5=. , 1-!<(  ( ,+1!$*(*%# "-.* 1!-"*!) !1(-.<%% *.%'!$(( -.7-
5-8>(**+9 , . 7*.0%" % ,(=82%9, #,$#(" # *( 7.=*%), . 1(-(=*%) 9! ",   ,+ !-
/! -. 1!$!>(**!) % =.$(/! ,+*( (**!) 7. '.78 "-./"!-. "!0/!) 1-%$!>(*%# 
/-3/!,!) *.5-87/%,    82( ",(**! =-85%9% 1.-.9("-.9% 4%* %  .9!5! "-./"!-
-.. �-(= ".,$(**.# 7.,% %9! "& :*(-5("%0( /!5! 1!"(*<%.$. <%-/8$#<%% 9!2-
*! "% , "-.* 9%  %% "-($(,!0*!5! "-./"!-. 4�4, ,+-.>(*%# (3)—(26) =.3" 
,!79!>*! "& 1-!,!=%"& !<(*/8 ,($%0%*+ :*(-5("%0( /!5! 1!"(*<%.$. <%-/8-
$%-832() 1.-.7%"*!) 9!2*! "% *.  ".=%% 1-!(/"%-!,.*%# "-./"!-., !<(*%-
,."& ,$%#*%( -.7$%0*+; "(;*%0( /%; -(4(*%) 1! "-.* 9%  %%, ;!=!,!)  % "(-
9( *. ,($%0%*8 <%-/8$%-832() , "-.* 9%  %% «1.-.7%"*!)» 9!2*! "% % !1-
-(=($#"& !'$. "& 1-%(9$(9+; /!* "-8/"%,*+; -(4(*%), =.32%; ,!79!>*! "& 
((  *%>(*%#. �.=! !"9("%"&, 0"! :*(-5("%0( /%) 1!"(*<%.$ "-($(,!0*!5! "-./-
"!-. 7.,% %" *( "!$&/! !" -. ;!=. "!1$%,., *! % !" :/ 1$8.".<%!**+; -. ;!=!,, 
 ,#7.**+;   =!1!$*%"($&*+9% 7."-.".9% *. ,!  ".*!,$(*%( -.'!"! 1! !'*!-
 "% !" ,$%#*%# <%-/8$%-832() 9!2*! "%, *.1-%9(-, *. 7.9(*8 %7*! %,4%; # 
1!/-+4(/ /!$(  % =(".$() "-.* 9%  %%, 1-% :"!9 :*(-5("%0( /%( -. ;!=+ *.-
1-#983 7.,% #" !" ,-(9(*% ,!7=() ",%# <%-/8$%-832() 9!2*! "%, 0"! !1-(-
=($#(" =%*.9%79 1-!% ;!=#2%; =( "-8/"%,*+; %79(*(*%). 

 
�	��	����
	����	� ��	��� 

1. .�����, �. -. �(!-%# =,%>(*%# /!$( *+; "-($(,!0*+;  % "(9 [�(/ "] / 
. �. �!0-
*(,. — ��'. : �7=-,! �!$%"(;*. 8*-"., 2007. — �.612. 

2.  3��
���, %. �. �%-/8$#<%# 9!2*! "% ,  % "(9( '(7=%66(-(*<%.$&*!) "($(>/%   :$.-
 "%0*+9% /!$( .9% [�(/ "] / �. 
. �8=./!, — �. : �7=-,! 
/.=(9%% *.8/, 1947. — �. 216. 

3. �  $(=!,.*%( "(;*%/!-:/!*!9%0( /%; 1!/.7."($() %  ! ".,$#32%; '.$.* . 9!2*!-
 "% ��� /!$( *!5! $( !1-!9+4$(**!5! "-./"!-. ���-1 (4�4) *. ! *!,*+; :$(9(*".; "(;-
*!$!5%0( /!5! <%/$. "-($(,/% [�(/ "] : !"0(" ! ���/��� �
��. �!5. 7. B �� 1910031619. 
— 	+-%<., 1990. — �. 290. 

4. ������, %.  . /�-!%7,!=%"($&*! "& 6!-,.-=(-. /./  ! ".,$#32.# 7."-." :*(-5%% , 
 % "(9( 9.4%* ;.-,( "(- — 6!-,.-=(- [�(/ "] / �. �. �%,/!, // �(,-.$& /%( 0"(*%# ��� 
��� : "(7. =!/$. — �+/"+,/.- : ���, 2011. — �. 100.  
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= � 630*383 (470.13) 

 
� 	�
��� 
		�����
 	�1��	�� ��	���'�+( ����, �( '�
����� ��� 
'����� ��	�'
-

�������.  

 
&. $. (����	�, 
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�-% %*,( "%-!,.*%% , ��� /-.)*( ,.>*.  "!%9! "& =-(,( *!5!  +-&# *. 

 /$.=( 1!"-('%"($#. �".  "!%9! "& *( 9!>(" 1-(,+4."& 1-(=($&*! =!18 "%9!) 
,($%0%*+, 1-% /!"!-!) 1!==(->%,.(" # /!*/8-(*"! 1! !'*! "& (1-%(9$(9.# 
-(*".'($&*! "&) $( !1(-(-.'!"/%. �!9%9! 1-!=8/"%,*! "% *. .>=(*%), !*. 
 82( ",(**! 7.,% %" !" -(5%!*.$&*!) "-.* 1!-"*!) %*6-. "-8/"8-+;  "-!%-
"($& ",. $( !,!7*+; =!-!5; "(;*!$!5%0( /!)  '.$.* %-!,.**! "%  1-! . *. 
=-(,( *!(  +-&(; -.79(2(*%# $( !1-!9+4$(**+; 1-!%7,!= ",. 	 ( :"% 6./"!-
-+ 1!=$(>." 5! 8=.- ",(**!98 % /!-1!-."%,*!98 -(58$%-!,.*%3. �!/. "./!( 
-(58$%-!,.*%( ! 82( ",$#(" # *(=! "."!0*! :66(/"%,*!. �("!=%0( /% 1-!-
'$(9. =! "81*! "% $( ! +-&(,+; -( 8- !, *( -.7-.'!".*.. 	 *.<%!*.$&*+; % 
-(5%!*.$&*+; 1-!5-.99.; -.7,%"%# ���, , $( *+; 1$.*.; *(" :/!*!9%0( /!5! 
.*.$%7. $( *+; -( 8- !,, *( !1-(=($(*+ 9(-+ 1! :66(/"%,*!98  +-&(,!98 
!'( 1(0(*%3 1-!9+4$(**! "%, . ,!1-! + "-.* 1!-"*!5! ! ,!(*%# $( *+; "(--
-%"!-%) 1-./"%0( /% *( -(4.3" #. 

�"./, 1-!'$(9. !'( 1(0(*%# *.-!=*!5! ;!7#) ",. $( ! +-&(,+9% -( 8--
 .9% — :"!, 1-(>=( , (5!, 1-!'$(9. %; =! "81*! "%. �$(=8(" -.7$%0."& "-% 
,%=. "./!) =! "81*! "%: "-.* 1!-"*83, :/!*!9%0( /83 % 1-!9+4$(**83 (1!-
"-('%"($& /83). �-.* 1!-"*.# =! "81*! "& !1-(=($#(" # 1$!"*! "&3 "-.*7%"-
*+; 18"(),  -(=% /!"!-+;  8=!;!=*+( -(/%, >($(7*+( =!-!5% 4%-!/!) /!$(%, 
.,"!9!'%$&*+( =!-!5% 6(=(-.$&*!5! % -(5%!*.$&*!5! 7*.0(*%# [1]. �("& "-.*-
7%"*+; 18"() !'-.78(" "-.* 1!-"*83 %*6-. "-8/"8-8 -(5%!*.. �-%"(-%) 
"-.* 1!-"*!) =! "81*! "% — -.  "!#*%( =! "-.*7%"*+; 18"(), 1-% /!"!-!9 
=!;!=*! "& *%7/!'!*%"("*+; *. .>=(*%) '!$&4( *8$#. �-!9+4$(**.# =! -
"81*! "& 7.,% %" !" -.79(2(*%# ���. �-%"(-%) 1-!9+4$(**!) =! "81*! "% 
— 1-(=($&*.#  "!%9! "&  +-&# *.  /$.=( 1!"-('%"($#. �*. 7.,% %" !" <(* *. 
/!*(0*83 $( !1-!=8/<%3 (1%$!9."(-%.$+, 6.*(-8, <($$3$!78, =-(,( *+( 1$%-
"+),  "!%9! "% !'-.'!"/%, 9. 4".'!, 1-!%7,!= ",., /!9'%*%-!,.*%# % /!!1(-
-%-!,.*%# 1-!%7,!= ", (% 1!$&7!,.*%# !";!=!,).  

	/$30(*%( ,  ! "., -(5%!*.$&*+; $( !1-!9+4$(**+; /$. "(-!, (/!9-
1$(/ !,) <($$3$!7*!-'89.>*+; 1-!%7,!= ",   1!"-('$(*%(9 *( 9(*(( 40 % 7.-
5!".,$%,.(9!) =-(,( %*+ — *(!';!=%9!( 8 $!,%( -(*".'($&*! "% $( !7.5!"!-
,%"($&*!5! '%7*( ., ,+ !/!5! $( *!5! =!;!=., 8 "!)0%,! "% $( !1!$&7!,.*%# , 
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<($!9. �-(>=( , (5! :"! !"*! %" # / -(5%!*.9   ,+ !/!) =!$() , $( *!9 6!*=( 
$% ",(**!) =-(,( %*+. �(5!=*# :66(/"%,*! "& ��� ,! 9*!5!9 7.,% %" !" :6-
6(/"%,*! "% -.7,%"%# "-.* 1!-"*!) %*6-. "-8/"8-+ %  "-!%"($& ",. $( !,!7-
*+; =!-!5 [2]. 

�-.* 1!-"*.# %*6-. "-8/"8-. — ,.>*()4.#  ! ".,$#32.# ;!7#) ",(**!-
5! ! ,!(*%# "(--%"!-%), '!5."+; -( 8- .9%. �(9 ,+4( 1$!"*! "& >($(7*+; % 
.,"!9!'%$&*+; =!-!5 !'2(5! 1!$&7!,.*%#, 0(9 $804( -.7,%".  ("& ,!=*+; 18-
"(), "(9 /!-!0( -.  "!#*%( ,+,!7/% 1! $( !,!7*+9 =!-!5.9, "(9 :66(/"%,*(( 
% 1!$&783" # -( 8- +, "(9 ,+4( %; =!;!=*! "&. �-(=($&*!( -.  "!#*%( ,+-
,!7/% 1! $( !,!7*+9 =!-!5.9  ! ".,$#(" 30—50 /9,  ,+4( :"%; -.  "!#*%) -(-
 8- +  ".*!,#" # :/!*!9%0( /% *(=! "81*+9%. �(7  (-&(7*!) *.<%!*.$&*!) 
1-!5-.99+ -.7,%"%# "-.* 1!-"*!) %*6-. "-8/"8-+ 5!,!-%"& !' ! ,!(*%% *.-
4%; $( *+; '!5." ", % 1!==(->.*%% /!*/8-(*"! 1! !'*! "% $( *!5! '%7*( . , 
<($!9 '(  9+ $(**!. 

�*!5!$( *+( -.)!*+, /./ 1-.,%$!, !"$%0.3" # *%7/!) 1$!"*! "&3 *. (-
$(*%# %,  !!",(" ",(**!, *( %9(3"  (5!=*# -.7,%"!) "-.* 1!-"*!) %*6-. "-8/-
"8-+ (>($(7*+; =!-!5, .,"!9!'%$&*+; =!-!5 6(=(-.$&*!5! % -(5%!*.$&*!5! 
7*.0(*%#). �! '(7 "./!) %*6-. "-8/"8-+ *(,!79!>*! :66(/"%,*! ! ,.%,."& 
$( *+( -( 8- + — 1!==(->%,."& <(*+ *. /-85$+) $(  *. 8-!,*(, !'( 1(0%-
,.32(9 /!*/8-(*"! 1! !'*! "& !"(0( ",(**!) =(-(,!!'-.'!"/%. �(78$&".": 
 =(->%,.(" # -! " 1!"-('%"($& /%; <(* *. /-85$+) $(  1-% 8 "!)0%,!) -(*".-
'($&*! "% $( !7.5!"!,/%. �66(/"%,*! "& %*,( "%<%) ,  "-!%"($& ",! *!,+; 
"-.* 1!-"*+; .-"(-%) 9!>(" !<(*%,."& # 1! 1-%-! "8 =!;!=*! "% $( *+; -(-
 8- !,. �-(=,.-%"($&*+( %  $(=!,.*%# 1!/.7+,.3", 0"! 81$!"*(*%(  ("% "-.*-
7%"*+; 18"() , '!5."+; $( !9 -(5%!*.; 1-%,!=%" / 8,($%0(*%3 =!;!=*! "% 
$( *+; -( 8- !, *. 30…50 %. �(!';!=%9!  "-!%"& % ,/$30."& , !'283  ("& 
"-.* 1!-"*+; .-"(-%)  "-.*+ *!,+( >($(7*+( % .,"!9!'%$&*+( =!-!5% ,+ !-
/!5! /$.  ., /!"!-+( '8=8" 1-!-(7+,."& /-81*+( $( *+( 9.  %,+, % 1-!;!=%"& 
1! ,!79!>*! "% 0(-(7 8=.$(**+( *. ($(**+( 18*/"+. �./%( =!-!5% 9!>*! 
/$.  %6%<%-!,."& /./ $( *+( 9.5% "-.$%, , !"$%0%( !" =!-!5 !'2(5! 1!$&7!-
,.*%# % 9.5% "-.$&*+; $( !,!7*+; =!-!5. �( *+( 9.5% "-.$% — :$(9(*" 
"-.* 1!-"*!) %*6-. "-8/"8-+ $( *!5! -(5%!*.. �; 1$.*%-!,.*%(, 1-!(/"%-!-
,.*%( %  "-!%"($& ",! — !'#7.**! "&  !' ",(**%/. $( *+; -( 8- !, (5! 8=.--
 ",.) �( !,!7*+( =!-!5% — ! *!,. $( !7.5!"!,%"($&*!5! 1-!%7,!= ",.. �(,!-
$3<%!**+) 1(-(;!= / -+*!0*!)  % "(9( ;!7#) ",!,.*%# (1-%,."%7.<%#, $%'(-
-.$%7.<%# <(* % 1-.) 1!0"% 1!$*! "&3 -.7-84%$  $!>%,483 # ,  !,(" /%) 1(-
-%!=  % "(98 "-.* 1!-"*!5! ! ,!(*%# $( *+; 9.  %,!,, !-5.*%7.<%3 $( !7.5!-
"!,%"($&*!5! =($.. �( !,!7*+( =!-!5% !/81.3" # 1-% =! "."!0*! '!$&4!9 
5-87!!'!-!"(. �!:"!98 $( !7.5!"!,/. :66(/"%,*. 1-% ,+ !/!) /!*<(*"-.<%% 
1-!%7,!= ",., /!91./"*!9 -.79(2(*%% 9( " -8'!/ ($( ! (/). �-81*+( 1-(=-
1-%#"%# -. 1.$% & *. 0. "%,  82( ",(**!  *%7%$% !'?(9+ 7.5!"!,/%. �(5!=*# 
=!9%*%-832(( 1!$!>(*%( , !"-. $% 7.*#$% 9($/%( %  -(=*%( 1-(=1-%*%9."(-
$%, %9 7.*%9."& # -.7,%"%(9  ("% $( !,!7*+; =!-!5 1! "!#**!5! =() ",%# *( 
-(7!* — *./$.=*!. �8'/. ,(=(" # ,'$%7% "-.*7%"*+; 18"(),  !;-.*%,4%; # !" 
 ".-+; ,-(9(* $( !,!7*+; =!-!5, 1! 9./ %9898 % 1!$&783" # 7%9*%/%. �!$!-
>(*%( 8 858'$#(" # !"*! %"($&*! *%7/%9% <(*.9% *. /-85$+) $( . �*% *( 
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"!$&/! *( 1!/-+,.3" 7."-."+ *.  "-!%"($& ",! =!-!5, *! % *( 1!7,!$#3"  ,!(-
,-(9(**! !'*!,$#"& "(;*%/8, 1$."%"& *!-9.$&*83 7.-.'!"*83 1$."8 -.'!0%9. 
�!"-('%"($& (1-(>=( , (5! $( !1%$(*%() %  .9 (=,. ,+>%,.("!  

�! 1-%9(-8  /.*=%*., /%;  ! (=() 8 *.  *.0.$ # 1(-(;!= *.  !-"%9(*"-
*83 7.5!"!,/8, ,+,!7/8 $( . 1!"-('%"($#9 1-#9!   $( ! (/ [1]. �-% :"!9 ,+-
,!7/. ;!7#) ",(**! !"=($#(" # !" $( ! (0*+; -.'!",  ".*!,%" #  .9! "!#"($&-
*+9 '%7*( !9. 
 /"! =!$>(*  "-!%"& %  !=(->."& =!-!5%? �!/. *( -.7!'-.-
$% &, 1-%;!=%" # ". /."&  !-"%9(*"!,!7+ "-./"!-.9%. �( !,!7*+( =!-!5% « ! 
7*.*%(9 =($.» !"*( (*+ / $( *!) %*6-. "-8/"8-(, .  "-!%"($& ",! =!-!5 /$. -
 %6%<%-8(" # /./ %*,( "%<%!**.# =(#"($&*! "&. �"! >( =!$>(* %*,( "%-!-
,."&? �.5!"!,%"($&, 1(-(,!70%/? �!' ",(**%/ -( 8- !,, 5! 8=.- ",!? �! "!5=. 
"./ % *.=! 1-!1% ."& % =."& :"!98 !'! *!,.*%(. 
 "./!( !'! *!,.*%( =."& *(-
1-! "!. 	(=& ( $% $( *!5! =!;!=. *( ;,.".(", . :"! 7*.0%", 0"!  1-!  *. $( !-
1-!=8/<%3 , <($!9 *%7/%), "! 5! 8=.- ",! 9!>(" %*,( "%-!,."& , $( !,!7*+( 
=!-!5% "!$&/! 7.  0(" *.%'!$(( «!",(->(**+;» 5-.>=.*  "-.*+ — 1(* %!*(-
-!,. �-./"%0( /% *.=! 7.*!,!, 1-%9(*%"($&*! / *!,+9 8 $!,%#9,  !7=.,."& 
 % "(98 ! ,!(*%# % ,! 1-!%7,!= ",. $( !,. 
 *.0%*."& *.=!   "(!-%%. 

� *!,*+( ,!1-! +: 
• 1!*#"%( ! $( !,!7*!) =!-!5(; 
•  ("& $( !,!7*+; =!-!5 % (( !1"%9%7.<%#; 
• 1%!*(-*!( % -(58$#-*!( ! ,!(*%( $( *+; -( 8- !,; 
• !0(-(=*! "& -.7,%"%#  ("% $( !,!7*+; =!-!5 1-% 1%!*(-*!9 ! ,!(*%%; 
• "%1+ /.1%".$!,$!>(*%); 
• 8=($&*+( /.1%".$!,$!>(*%#; 
• .9!-"%7.<%# $( !,!7*+; =!-!5 /./ :$(9(*"  ('( "!%9! "% 7.5!"!,/% $( .; 
• % "!0*%/% 6%*.* %-!,.*%#; 
• !1-(=($(*%( *!-9."%,*!) 1!"-('*! "% , (>(5!=*!9  "-!%"($& ",( =!-!5 

=$# 1!==(->.*%# 7.5!"!,/% =-(,( %*+ *. 1-!(/"*!9 8-!,*(; 
• /"! =!$>(*  "-!%"& $( !,!7*+( =!-!5%; 
• :66(/"%,*! "& -.7$%0*+; "%1!, 1!/-+"%) $( !,!7*+; =!-!5. 
�( !,!7*+( =!-!5% — :"! "(;*!$!5%0( /%) :$(9(*" $( !7.5!"!,%"($&*!5! 

1-!%7,!= ",.. �("& $( !,!7*+; =!-!5 , $( *!9 9.  %,( "-(; "81(*0.".#: 9.5%-
 "-.$&, ,("/%, 8 +. �1"%9.$&*!( -.  "!#*%( 9(>=8 9.5% "-.$#9% — 30…40 /9, 
9(>=8 ,("/.9% — 5…6 /9, 9(>=8 8 .9% — 0,6…1 /9. �( !,!7*.# 9.5% "-.$& 
1-%9+/.(" /  !!",(" ",832() "-.* 1!-"*!) .-"(-%% -(5%!*.. �(-,!!0(-(=*!( 
(! *!,*!() 68*/<%!*.$&*!( *.7*.0(*%( $( !,!7*+; =!-!5 — 1-!9+4$(**!( 
! ,!(*%( $( *+; -( 8- !,, "-.* 1!-"%-!,/. /-85$+; $( !9."(-%.$!, ( !-"%-
9(*"!,, ;$+ "!,) / "-.*7%"*+9 18"#9. �!7=.,.(9.# *. $( *!) "(--%"!-%% , <(-
$#; 1-!9+4$(**!5! ! ,!(*%#  ("& $( !,!7*+; =!-!5 % 1!$&78(" # 1! 9(-( ! -
,!(*%# :"!) "(--%"!-%% % , 7.,% %9! "% !" 1-%9(*#(9+; "%1!, 1!/-+"%) =$# 
$( !,!  ".*!,%"($&*+; -.'!", -8'!/ 8;!=. 7. $( !9, ,+'!-!0*+; -8'!/ , 7.-
2%"*+; $( .; [3]. 

�"-!%"($& ",! =!-!5 % /$30%"($&*! =$# <($() $( *!5! ;!7#) ",. (-8'!/ 
8;!=., ,+'!-!0*+; -8'!/ % 1-.) :/!*!9%0( /% *(!1-.,=.**!, *( !/81.(" # 1!-
$80.(9+9% 1-% :"!9 =!;!=.9%. �( *!( ;!7#) ",! , !"-+,( !" 1-!9+4$(**!5! 
! ,!(*%# $( !, 9!>*! ,( "% "!$&/! 7.  0(" *.$!5!1$."($&2%/!,, 0"! 1-!'$(9.-
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"%0*!. �( !;!7#) ",(**.# =(#"($&*! "& =!$>*. -.7,!-.0%,."& # *. $( *!) "(--
-%"!-%% , $(= 7. (( 1-!9+4$(**+9 ! ,!(*%(9 — 1! 9(-(  !7=.*%#  ("% $( !-
,!7*+; =!-!5. �"! 68*=.9(*".$&*!( 1!$!>(*%( :/!*!9%/% $( !1!$&7!,.*%# *( 
1!$80%$! 1!/. !'2(5! 1-%7*.*%#. �" /.0( ",. $( !,!7*+; =!-!5 % %; 9( "!1!-
$!>(*%# , $( *!9 9.  %,( 7.,% %" :/!*!9%0( /.# =! "81*! "& $( *+; -( 8--
 !, (=!;!=*! "&, -(*"*.#  "!%9! "&). 

�-!9+4$(**!( ! ,!(*%( $( *+; 9.  %,!,  ! "!%" %7 =,8; ;.-./"(-*+; 
:".1!,: 1%!*(-*!5! % -(58$#-*!5!. �$# �	�������� ������	 ;.-./"(-*. 6!--
 %-!,.**.# -8'/.  1($+; *. .>=(*%)   ,+'!-/!) $804%; =-(,! "!(,, 1!:"!98, 
,*.0.$( 1!='%-.3" # /!91./"*+( $( *+( 9.  %,+   '!$&4%9% 7.1. .9%  1($!) 
;,!)*!) =-(,( %*+, "#5!"(32%( / "-.*7%"*+9 18"#9 "-.* 1!-".. �-% 1%!*(--
*!9 ! ,!(*%% 1-!%7,!=%" #  ".=%)*!( *.-.2%,.*%( 9.5% "-.$() % ,("!/,  !7=.-
(" #  ("& =!-!5. �$%"($&*! "& 1(-%!=. 1%!*(-*!5! ! ,!(*%# — !" 20 =! 60 $(". 
� $% 1%!*(-*!( ! ,!(*%( ,(=(" # *. ! *!,(  "-!%"($& ",. $( !,!7*+; =!-!5 1!-
 "!#**!5! =() ",%# (  ",(-=+9 1!/-+"%(9), "! !*! 9!>(" 1$.,*! 1(-()"% , -(-
58$#-*!(. ��������� ������	� 1-!;!=%" *( /!$&/!  ".=%). �. ����� 	�
��� 
!'?(9 7.5!"!,/% =-(,( %*+ 1.=.(" % 1-(!'$.=.32%9 ,%=!9 =(#"($&*! "%  ".*!-
,%" # $( !;!7#) ",(**.# — $( !,!  ".*!,$(*%(, 1-!9(>8"!0*!( 1!$&7!,.*%( 
$( !9 (-8'/% 8;!=.   <($&3 6!-9%-!,.*%# , /-."0.)4%(  -!/% *. .>=(*%) ;!-
7#) ",(**! <(**+; 1!-!=), . "./>( 8 %$%,.(" # 1!$&7!,.*%( *(=-(,( *+9% -(-
 8- .9% $( .. �. ����� 	�
���, /!5=. ,!7-. "*.#  "-8/"8-. *. .>=(*%) ,+-
-.,*%,.(" #, . =!$#  1($+; *. .>=(*%) 1-%'$%>.(" # / *!-9(, 7.5!"!,/. =-(,(-
 %*+ % , ( -.'!"+ 1! ,! 1-!%7,!= ",8 $( !, ,(=8" # (>(5!=*! *. -.,*!,($%/%; 
1$!2.=#;, 0"! 1-(,-.2.(" $( *!( ;!7#) ",! ($( !1!$&7!,.*%( /./ ! ,!(*%( % 
,! 1-!%7,!= ",! $( !,) , ,+ !/!=!;!=*+) '%7*( . � *!,. -(58$#-*!5! ! ,!(*%# 
—  ("& $( !,!7*+; =!-!5 1! "!#**!5! =() ",%#, 1-!-(7+,.32.# ,( & $( *!) 
9.  %,. �!5=. /.>=+) $( *!) /,.-".$ "-.* 1!-"*! =! "81(* , $3'!( ,-(9# 5!=.. 
�"! =($.(" , ( ,%=+ $( !;!7#) ",(**+; !1(-.<%) "(;*!$!5%0( /% ,!79!>*+9% 
% :/!*!9%0( /% :66(/"%,*+9%. �".*!,%" # :/!*!9%0( /% :66(/"%,*!) ,+'!-
-!0*.# -8'/. , 7.2%"*+; $( .;. �(58$#-*!( ! ,!(*%( — :"! 1(-(;!= *. %*"(*-
 %,*!( ,(=(*%( $( *!5! ;!7#) ",.. �"-!%"($& ",! =!-!5  ,!=%" # / 9%*%9898, 
*! 9./ %9%7%-83" # 7."-."+ *. %;  !=(->.*%( % -(9!*". 

�%!*(-*!( ! ,!(*%( $( !, , �!  %% 1-!,!=%$! & , ! *!,*!9   1!9!2&3 
,-(9(**+; $( !,!7*+; =!-!5 (7%9*%;, 5-8*"!,+;). �!:"!98   % 0(-1.*%(9 -(-
 8- !, $( *+( 9.  %,+ ,9( "(   1! ($/.9% % 1-!%7,!= ",(**!) %*6-. "-8/"8-
-!) 1-%;!=%" # '-! ."&, .   ,!7,-."!9 (0(-(7 50 % '!$(( $(") , ( *.0%*."& 7.*!-
,!. �!,"!-*!( 1%!*(-*!( ! ,!(*%( 9(*(( :66(/"%,*!. 	(=(*%( $( *!5! ;!7#)-
 ",. ,!79!>*! "!$&/! , :/ "(* %,*+; 6!-9.;. 	,%=8 =$%"($&*! "% ,! 1-!%7-
,!= ",(**!5! <%/$. *. .>=(*%) 7.5!"!,/8 =-(,( %*+ , 1-(=($.; !=*!5! $( *!-
5! 9.  %,. (>(5!=*! 1-%;!=%" # 1(-(9(2."& *. *!,+( 9( ".. �-% 1%!*(-*!9 
! ,!(*%% $( *+; 9.  %,!, *.=! (>(5!=*!  "-!%"& $( !,!7*+( =!-!5%: *.-.2%-
,."& 9.5% "-.$% % ,("/%, 1-!/$.=+,."& *!,+( 8 +. �"! % =($.(" =!-!>*!( 
 "-!%"($& ",! !'#7."($&*+9 :$(9(*"!9 "(;*!$!5%0( /!5! <%/$. $( !7.5!"!,/% 
*.-#=8   ,.$/!) $( ., "-($(,/!) % 1-. 
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�$# $( *!5! 80. "/. ($( *!5! 9.  %,.), 1-(=*.7*.0(**!5! =$# 7.5!"!,/% 
=-(,( %*+ , "(0(*%( =$%"($&*!5! ,-(9(*%, "-('8(" # 8 ".*.,$%,."&  $(=83-
2%( *!-9."%,+.  

1. �'2.# 1-!"#>(**! "& $( !,!7*+; =!-!5, *(!';!=%9.# =$# 1!$*!5! 
"-.* 1!-"*!5! ! ,!(*%#. 

2. �(-%!= 1!$*!5! "-.* 1!-"*!5! ! ,!(*%#. 
3. �% $! !0(-(=(), *(!';!=%9+; =$# 1!==(->.*%# 1-!(/"*!) 1-!%7,!= "-

,(**!) 9!2*! "% 1-(=1-%#"%# 
*. 7.=.**!9 8-!,*(. 
4. �-(=*## 1-!"#>(**! "&  "-!%"($& ",. =!-!5 , -. 0("( *. !=%* 5!= 1(-

-%!=. "-.* 1!-"*!5! ! ,!(*%#. 
5. �-(=*## 1-!"#>(**! "&  "-!%"($& ",. =!-!5 , -. 0("( *. !=*8 !0(-(=&. 
6. �-(=*##  "!%9! "&  "-!%"($& ",. 1 /9 =!-!5. 
7. �-!(/"*.# 1-!%7,!= ",(**.# 9!2*! "& 1! ,+,!7/( =-(,( %*+. 
�+"8(" 1-(= ".,$(*%(, 0"! �!  %#  %$&*! !" ".(" 1! 1$!"*! "% $( !,!7-

*+; =!-!5 !" <%,%$%7!,.**+;  "-.*. �-%,!=#" # "./%( <%6-+: , �!  %% 1$!"-
*! "& $( !,!7*+; =!-!5 *. 1000 5.  ! ".,$#(" 1,2 /9, , "! ,-(9# /./ , ��
 — 
10, �,(<%% — 11, �%*$#*=%% — 12, �(-9.*%% — 45 /9. �" 3=. =($.(" # ,+-
,!= ! *(!';!=%9! "% 9*!5!/-."*!5! 8,($%0(*%#  "-!%"($& ",.. �.  .9!9 =($( 
1$!"*! "& $( !,!7*+; =!-!5 7.,% %" !" =,8; 1.-.9("-!,: 1-(=($&*!5! -.  "!#-
*%# "-($(,/% (1!=,!7/%) =-(,( %*+ 1! $( ! (0*+9 ,!$!/.9 % /!*<(*"-.<%% 
(-.79(2(*%#) :/!*!9%0( /% =! "81*+; $( ! +-&(,+; -( 8- !,. �(-,+) 1.-.-
9("- 1-%9(-*! !=%*./!, =$# , (;  "-.*. �!:"!98 , -. 0("( *. ! ,!(**83 $( -
*83 "(--%"!-%3 1$!"*! "& $( !,!7*+; =!-!5   80("!9 , (; "-(;  "81(*() ,(7-
=( !=%*./!,.. �82( ",(**. "!$&/! -.7*%<. , 8=($&*!) 1-!"#>(**! "% =!-!5 *. 
193 7.5!"!,/% — !*. 7.,% %" !" 1-!=8/"%,*! "% *. .>=(*%). � $% '-."& , 3 
1$!2.=&, "! 1$!"*! "& =!-!5 '8=(" "(9 9(*&4(, 0(9 '!$&4( :/!*!9%0( /% *(-
=! "81*+; -( 8- !, % '!$&4( $( !,, *( ,!,$(0(**+; , :/ 1$8.".<%3. 	 *.-
 "!#2(( ,-(9# , �!  %% =!$# :/!*!9%0( /% *(=! "81*+; -( 8- !, ,,%=8  $.-
'!5!  1-! . % *(=! "."!0*! -.7,%"!) "-.* 1!-"*!) %*6-. "-8/"8-+ 7*.0%-
"($&*.: /!$('$(" # 1! -(5%!*.9 % $( *%0( ",.9 !" 20 =! 80 % (*%7/!'!*%"("-
*+( *. .>=(*%# % *. .>=(*%#   ,+ !/!) =!$() $% ",(**+; 1!-!=).  

�/!*!9%0( /%) %7*!  $( !,!7*!) =!-!5% !1-(=($#(" # "./%9 !'-.7!9: (( 
 "!%9! "& 1(-(*! %" # *. =-(,( %*8, 7.5!".,$%,.(983 *. *(1! -(= ",(**! 
1-%9+/.32() / *() "(--%"!-%%. � $% *. :"!) "(--%"!-%% -( 8-  ,+-8'$(*, "! 
=!-!5. « *! %$. &». 

� *!,*.# =!-!>*.# 1-!'$(9. , $( *!) 1-!9+4$(**! "% — :/!*!9%0( /.# 
:66(/"%,*! "&. �( !,!7*+( =!-!5%   «!=(>=!)» %7 /.9(**+; 9."(-%.$!, (;!-
-!4! 1!=5!"!,$(**+9 7(9$#*+9 1!$!"*!9 —   /3,(".9% % ,!=!!",!=*+9% /.-
*.,.9%, ;!-!4! 81$!"*(**!) 1( 0.*!) 1!=84/!)) -.'!".3" 8 "!)0%,! , "(0(-
*%( , (5! 5!=.,  $8>." =!$5! (1-%  !!",(" ",832(9  !=(->.*%% % "(/82%; -(-
9!*".; — ,(0*!). �("& 1! "!#**+; $( !,!7*+; =!-!5 — *(!';!=%9!( 8 $!,%( 
=$# 1(-(;!=. *. %*"(* %,*!( ,! 1-!%7,!= ",! $( !,. �!  "!%9! "& "./%; =!-!5 
 82( ",(**! ,+4( 5-8*"!,+; %$% 5-8*"!$(>*(,+;, *( 5!,!-# ! 7%9*%;. �!-!-
4%( =!-!5% !'( 1(0%,.3" -%"9%0*83 -.'!"8 , (; 7,(*&(, $( !7.5!"!,%"($&*!5! 
1-!%7,!= ",. , "(0(*%( 5!=.. �"! 1!7,!$#(" 9./ %9.$&*! % 1!$&7!,."& ! *!,*+( 
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6!*=+ % "-8=!,+( -( 8- +, 1!=*#"& 8-!,(*& !-5.*%7.<%% $( !7.5!"!,%"($&*!5! 
1-!%7,!= ",. , <($!9. 	 -(78$&"."(  ('( "!%9! "& 7.5!"!,/% =-(,( %*+  *%>.-
(" # *. 20…80 %. �/81.(9! "& ,$!>(*%) , =!-!>*+( 1!/-+"%# *.1-#983 7.,%-
 %" !" 1-!"#>(**! "% =!-!5, 1-%;!=#2%; # *. !=*8 !0(-(=& "-.* 1!-"*!5! ! -
,!(*%# $( *!5! 9.  %,.. �". 1-!"#>(**! "& 9%*%9.$&*. 1-% 1%!*(-*!9 ! ,!(-
*%% $( *+; 9.  %,!,   1-(!'$.=.*%(9  1($+; % 1(-( "!)*+; *. .>=(*%). �/!-
*!9%0( /% =! "81*+( =-(,( *+( 7.1. + -.79(2(*+ *. "(--%"!-%% "./!5! 9. -
 %,. /!91./"*!, -.,*!9(-*!, 0"!  82( ",(**!  *%>.(" ,($%0%*8 %*,( "%<%!*-
*+; /.1%".$!,$!>(*%). �; !/81.(9! "&, , 7.,% %9! "% !"  "!%9! "% 1 /9 =!-!5, 
9!>(" *( 1-(,+4."& !=*!5!-=,8; $(" (1-% 5!=!,!9 5-87!!'!-!"( *( 9(*(( 
100 "+ . 93). � $% $( *!) 9.  %, =!$5!( ,-(9# ! ,.%,.$ # *. ! *!,( ,-(9(**+; 
=!-!5, "! 1!$!>(*%( 1-%*<%1%.$&*! 9(*#(" #. �"!'+ 1(-()"% *. 1! "!#**+( 
=!-!5% ('(7 0(5! *(,!79!>*!  ".'%$%7%-!,."& -.'!"8  +-&(,!) !"-. $% $( !-
1-!9+4$(**!5! /!91$(/ ., ,*(=-#"& %*"(* %,*+(  % "(9+ ,! 1-!%7,!= ",. $(-
 !,), "-('83" # '!$&4%( (=%*!,-(9(**+( ,$!>(*%#. �-!/ !/81.(9! "% =!-!>-
*+; %*,( "%<%) , :"!9  $80.(  82( ",(**! 8,($%0%,.(" #.  

�"-!%"($& ",! $( !,!7*+; =!-!5  $(=8(" 1!=-.7=($#"& *.  $(=832%( ,%=+: 
1. �*,( "%<%!**!( 1(-,!5! -!=. —   <($&3 !'( 1(0(*%# "-.* 1!-"*!) 

=! "81*! "% 1$.*%-8(9!5! / :/ 1$8.".<%% $( *!5! 9.  %,. ($( *!5! 80. "/.), 
1-%,#7/% (5! / "-.*7%"*+9 18"#9 -(5%!*.. 

2. �*,( "%<%!**!( ,"!-!5! -!=. —   <($&3  !7=.*%# , $( *!9 9.  %,( =!-
-!>*!)  ("% 1(-,!) !0(-(=%, !'( 1(0%,.32() =! "%>(*%( 1-!(/"*!) 9!2*!-
 "% 1! 7.5!"!,/( =-(,( %*+. 

3. �!91(* .<%!**!(, , ,%=( *.-.2%,.*%# 1-!"#>(**! "% 9.5% "-.$() % 
,("!/, 1-!/$.=/% 8 !,, —   <($&3 1!==(->.*%# 1-!(/"*!) 9!2*! "% 1! 7.5!-
"!,/( =-(,( %*+. 

�*,( "%<%!**!(  "-!%"($& ",! $( !,!7*+; =!-!5 1(-,!5! -!=. — !'#7.*-
*! "& 5! 8=.- ",., 1! /!$&/8 "./ -(4.(" # 7.=.0. :66(/"%,*!5! ! ,!(*%# *.-
<%!*.$&*+; -( 8- !,. �"% 80. "/% $( !,!7*+; =!-!5 =!$>*+ /$.  %6%<%-!-
,."& # /./ $( *+( 9.5% "-.$%, :$(9(*" -(5%!*.$&*!) "-.* 1!-"*!) %*6-.-
 "-8/"8-+. �*,( "%<%!**!(  "-!%"($& ",! ,"!-!5! -!=. % /!91(* .<%!**!( 
 "-!%"($& ",! — !'#7.**! "& 1!$&7!,."($#. �!91(* .<%!**!(  "-!%"($& ",! 
$( !,!7*+; =!-!5 /./ *(!"?(9$(983 "(;*!$!5%0( /83  ".=%3 $( !7.5!"!,%-
"($&*!5! 1-!%7,!= ",. !1$.0%,.(" 1!"-('%"($& =-(,( *!5!  +-&#. 

�;(9. ,/$30(*%# =!-!>*+; 7."-." ,  ('( "!%9! "& 7.5!"!,/% =-(,( %*+ 
7.,% %" !" "!5!, /"!  "-!%" =!-!5%. � $% :"!  !' ",(**%/, "! "(/82%( =!-!>-
*+( 7."-."+ 1! *!-9."%,8 =!'.,$#3" # / .-(*=*!) 1$."( 7. =-(,( %*8 *. /!--
*3, ( $% 1!$&7!,."($& — "! 1-%1$3 !,+,.3" # / .9!-"%7.<%% ! *!,*+; 6!*-
=!,. 	 1(-,!9  $80.(  "-!%"($& ",! $( !,!7*+; =!-!5 9!>(" '+"& <(*"-.$%7!-
,.**+9, ,! ,"!-!9 — /./ <(*"-.$%7!,.**+9, "./ % =(<(*"-.$%7!,.**+9. 

� $% 1!$&7!,.*%( ! 82( ",$#(" # , 6!-9( .8/<%!**!) 1-!=.>% *. .>=(-
*%) *.  -8', "! =!-!5% !'#7.*  "-!%"&  !' ",(**%/, ( $% , 6!-9( =!$5! -!0*!) 
.-(*=+ — "! 1!$&7!,."($& 1-% '3=>("*!) 1!==(->/(. 

�.0( ",! $( !,!7*+; =!-!5 (%; /.1%".$!(9/! "&) -(58$%-8(" #  1-! !9 *. 
=-(,( %*8 — 8-!,*(9 7./81!0*+; <(* *. /-85$+( $( !9."(-%.$+. �-% *%7/%; 
<(*.; $( !7.5!"!,%"($& ,+*8>=(* :/!*!9%"& *. =!-!5.;, % 1!$&78# *.%'!$(( 
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«=(4(,+(» %; "%1+ (5-8*"!,+(, 7%9*%(). 	 /-%7% *+;  %"8.<%#; "-('8(" # 5!-
 8=.- ",(**.# 1!==(->/., 1-%,$(0(*%( '3=>("*+; -( 8- !,. �-%*<%1%.$&*! 
,.>*! *.)"% *.%$80483  ;(98 "./!) 1!==(->/%.  

�  !>.$(*%3, 1!= $( *+9% 9.5% "-.$#9% 1!*%9.3" # =,. 1-%*<%1%.$&*! 
-.7*+; ,%=. $( *+; =!-!5:  !' ",(**! $( *+( 9.5% "-.$% /./ :$(9(*" -(5%!-
*.$&*!) "-.* 1!-"*!) %*6-. "-8/"8-+ (. %9% , -#=(  $80.(, 9!58" '+"& >($(7-
*+( =!-!5% 4%-!/!) /!$(%) % $( !,!7*+( 9.5% "-.$% /./ :$(9(*" $( !7.5!"!,%-
"($&*!5! 1-!%7,!= ",.. �(-,+(, '(78 $!,*!, =!$>*!  "-!%"& 5! 8=.- ",!. �-5.-
*%7.<%!**! -(4(*%( "./!) 7.=.0% !"*! %"($&*! 1-! "!(. � $( !,!7*+9% 9.5%-
 "-.$#9% =($! /8=.  $!>*((. �$.*  "-!%"($& ",. "./%; =!-!5 (,9( "(   ,("/.9% 
% 8 .9%) =!$>(* #,$#"& # ! *!,*!) 0. "&3 1-!(/". ! ,!(*%# $( *!5! 80. "/.. 
�!"-('*! "& , =!-!5.;, !0(-(=*! "&  "-!%"($& ",. %  "!%9! "& %*=%,%=8.$&*+ 
=$# /.>=!5! ! ,.%,.(9!5! $( *!5! 9.  %,.. �"-!%"& $( !,!7*+( =!-!5% (%$% ,+-
 "81."& 7./.70%/!9) =!$>(* 1!$&7!,."($& — :"! !0(,%=*!. �"!'+ ! ,!(*%( $(-
 !, *. 8 $!,%#; =!$5! -!0*!) .-(*=+ '+$! !=%*./!,! :66(/"%,*+9 =$# , (; 
1!$&7!,."($(), 5! 8=.- ",! ( !' ",(**%/) =!$>*! «,+-!,*#"&» =!-!>*+( -. -
;!=+. �.1-%9(-, 8 ".*!,%"& (=%*+) =$# , (; *!-9."%, (1!  "!%9! "%). � $% , 
 !!",(" ",%%   1-!(/"!9 ! ,!(*%# 80. "/. 7."-."+ 1-(,+4.3" :"!" *!-9."%,, "! 
1!$&7!,."($3 !/.7+,.(" # '3=>("*.# 1!==(->/. — $%'! 18"(9  *%>(*%# 
.-(*=*!) 1$."+, $%'! , ,%=( 1-#9+; =!".<%) (7.  0(" 1(-(-. 1-(=($(*%# $( *!-
5! =!;!=.) % ". 1. �.=! "!$&/! 1!*%9."&, 0"! -+*!0*+9% 9("!=.9%, /./ % *(/!9-
1("(*"*+9% 5! 8=.- ",(**+9% 9(-.9%, :". 1-!'$(9. *( -(4.(" #. �!"-('*! "& 
, $( !,!7*+; =!-!5.;, 1-%*<%1%.$&*.#  ;(9.  ("% $( !,!7*+; =!-!5, 7!*+ 7%9-
*() % $("*() 7.5!"!,/%, !0(-(=*! "&  "-!%"($& ",., 1!"-('*! "& , %*,( "%<%!*-
*+; % /!91(* .<%!**+; /.1%".$!,$!>(*%#;, -.79(- (>(5!=*+; .9!-"%7.<%!*-
*+; !"0% $(*%) *.  "-!%"($& ",! $( !,!7*+; 9.5% "-.$() % ,("!/, !",(" ",(*-
*! "&  !' ",(**%/. % $( !1!$&7!,."($# %  !!",(" ",(**.# /!--(/"%-!,/. 1$."+ 
7. =-(,( %*8 *. /!-*3, '3=>("*+( =!".<%% *.  "-!%"($& ",! $( !,!7*+; =!-!5 
=!$>*+ !1-(=($#"& # 1-!(/"!9 ! ,!(*%# $( *!5! 80. "/. /./  ! ".,*!) 0. "% 
=!5!,!-. =!$5! -!0*!) .-(*=+. 	  !!",(" ",%%   *!,+9 �( *+9 /!=(/ !9 $( !-
1!$&7!,."($& =!$>(* ,*.0.$( /81%"& *. .8/<%!*( $( *!) 80. "!/, 7./$30%"& =!-
5!,!- .-(*=+, . 7."(9 7.  ,!)  0(" 7./.7."& 1-!(/" (5! ! ,!(*%#. �. =($( :"! !7-
*.0.(", 0"! 5! 8=.- ",! 1-!=.(" /!". , 9(4/(. 

�(.$&*!) 1!==(->/. $( *!5! '%7*( . '+$. '+ , "!9  $80.(, ( $% '+ $( -
*+( 80. "/% 1(-(=.,.$% & , =!$5! -!0*!( 1!$&7!,.*%( 1! /!*/8- 8 *. ! *!,( 
5!"!,+; 1-!(/"!, %; ! ,!(*%#. 
 , :"%; 1-!(/".;, *.-#=8   5-.*%<.9%, ;.-./-
"(-% "%/!) =-(,( *+; 7.1. !, % *!-9!) 1!$&7!,.*%#, !<(*%,.$. & '+ =!;!=-
*! "& *. .>=(*%) (/./ !'! *!,.*%( (>(5!=*!) 1$."+ 7. -( 8- +). �(!"?(9$(-
9!) 0. "&3 1-!(/"!, =!$>*+ '+"& 1$.*  "-!%"($& ",. $( !,!7*+; =!-!5   -.7-
=($(*%(9 *. %*,( "%<%!**83 % /!91(* .<%!**83 0. "%, . "./>(  ;(9. 80. "%# 
 !' ",(**%/. , 6%*.* %-!,.*%% =!-!>*!5!  "-!%"($& ",. % $( !;!7#) ",(**!) 
=(#"($&*! "% % 1-. 

�=*!) %7 5$.,*+; 1-%0%* *(=!! ,!(*%# -. 0("*!) $( ! (/% #,$#(" # !"-
 8" ",%( =! "."!0*!5! /!$%0( ",. $( *+; =!-!5 /./ , ! *!,*+; -.)!*.; 7.5!-
"!,/% =-(,( %*+, "./ % , -.)!*.;, *.%'!$(( 8=.$(**+; !" 9( " 5$8'!/!) 1(-(-
-.'!"/% =-(,( %*+. �0%"+,.# :"!, �( 18'$%/. �!9% , 1! $(=*%( 5!=+ 1-(=-
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1-%*#$. 9(-+ 1! *.-.2%,.*%3 !'?(9!,  "-!%"($& ",. $( !,!7*+; =!-!5. �-!-
<(=8-. !"-.'!".*., ,+5$#=%" !*. "./. �./$30.(" # 0("+-(; "!-!**((  !5$.4(-
*%( ! -.7,%"%% .-(*=*+; !"*!4(*%) % ! ,!(*%% 1(- 1(/"%,*+; $( ! +-&(,+; 
'.7 9(>=8 $( !7.5!"!,%"($&*+9 1-(=1-%#"%(9, .-(*=832%9 80. "!/ $( *!5! 
6!*=., $( ;!7!9, 
5(*" ",!9 $( *!5! ;!7#) ",. 1! �( 18'$%/( �!9% % .=9%*%-
 "-.<%() 98*%<%1.$&*!5! !'-.7!,.*%# "!5! 98*%<%1.$&*!5! -.)!*., *. "(--%-
"!-%% /!"!-!5! -. 1!$!>(* .-(*=*+) 80. "!/. 	  !5$.4(*%% 8/.7+,.3" # 
/,.-".$+, /!"!-+( ,+,!=#" # , -(7(-,   % /$30(*%(9 %7 -. 0(". -8'!/ 5$.,*!-
5! 1!$&7!,.*%#. �"=($&*! 1! /,.-".$.9, /!"!-+( ,+,!=#" # , -(7(-,,  0%".(" # 
8 ".*!,$(**+) !"18 / $( . *.  $(=832%) 5!= %  !!",(" ",(**! .-(*=*.# 1$.-
"., !'#7."($& ",., /!"!-+( '(-(" *.  ('# $( !7.5!"!,%"($&*!( 1-(=1-%#"%( 1! 
 "-!%"($& ",8 =!-!5,   8/.7.*%(9 !'?(9.  "-!%"($& ",. 1! 5!=.9. � ".*!,$(*-
*+) !"18 / $( . 1(-( 9."-%,.(" # 1! %"!5.9 5!=., % ;!=# %7 /!$%0( ",. 1!-
 "-!(**+; =!-!5. �. /.>=+) 1! "-!(**+) /%$!9("- =!-!5% =!'.,$#3" # 
10 "+ . 93 / 8 ".*!,$(**!98 !"18 /8 *.  $(=832%) 5!=. �>(5!=*! $( !7.5!"!-
,%"($&*!( 1-(=1-%#"%( 1-(=! ".,$#(" , 
5(*" ",! $( *!5! ;!7#) ",. 1! �( -
18'$%/( �!9% 7.,(-(**+) =%-(/"!-!9 % 5$.,*+9 '8;5.$"(-!9 !"0(" !' !'?(-
9.;  "-!%"($& ",. $( !,!7*+; =!-!5   8/.7.*%(9  899+ 7."-." % 1-%$!>(*%(9 
/.-"!5-.6%0( /!5! 9."(-%.$.   *.*( (**!) *. *(( =!-!5!). 	  $80.( *(,+1!$-
*(*%# $( !7.5!"!,%"($&*+9 1-(=1-%#"%(9 ,7#"+; *.  ('# !'#7."($& ", 1! 
 "-!%"($& ",8 =!-!5 1-!%7,!=%" # 1(-(-. 0(" .-(*=*!) 1$."+ 7. $( *!) 6!*= 
7. 1-!4$+) 5!=, % ;!=# %7 -. 0(". 100 % -. 0("*!) $( ! (/%. �-(=1-%*#"+( 
9(-+ 1!7,!$%$% , 1(-%!=   2002 1! 2005 55. /-81*+9 %  -(=*%9 1-(=1-%#"%#9 
$( *!5! /!91$(/ . �( 18'$%/% �!9%  "-!%"& =!-!5% *. !=*!9 8-!,*( — , 1-(-
=($.; 150…170 /9. �!>*! !"9("%"& '!$&4%( %79(*(*%# ,  "-8/"8-( "%1. 1!-
 "-!(**+; =!-!5. �7-7. =!-!5!,%7*+  "-!%"($& ",. ('!$(( 1 9$* -8'. 7. 1 /9) 
16,6 % !" !'2() 1-!"#>(**! "% — 5-.,%)*+( =!-!5% (-.*(( , 80-( 5!=+ "./%; 
=!-!5  "-!%$! & 46 % !" !'2(5! /!$%0( ",.), 6,6 % —   '("!**+9 1!/-+"%(9 
(-.*(( %;  "-!%$! & 1!-#=/. 20…35 %). 	 "(/82%) 1(-%!= , ! *!,*!9 '+$% 
1! "-!(*+ 5-8*"!,!-$(>*(,+( =!-!5% — , 1-(=($.; 70 % !" !'2() 1-!"#>(*-
*! "% (-.*(( "./%; =!-!5  "-!%$! & !/!$! 25…30 %) [4]. 

�.7,%"%( ��� , �!  %% *(9+ $%9! '(7 5! 8=.- ",(**!5! -(58$%-!,.*%#. 
	.>*()4.# !'$. "&, "-('832.# "./!5! -(58$%-!,.*%# , 1(-,83 !0(-(=&, — 
"-.* 1!-"*.# %*6-. "-8/"8-.. �"! >( /. .(" # $( !,!7*+; =!-!5, "! 8 1(4*!( 
-(4(*%( :"!) 1-!'$(9+ *(,!79!>*! '(7  !7=.*%#  !!",(" ",832() *!-9."%,*!) 
'.7+, '(7  (-&(7*!) /!--(/<%% $( *!5! 7./!*!=."($& ",.. �! :"! !"=($&*.# "(9.. 
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= � 662.995:676.054.44  
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		�����+ ����	+ ��������� �������� )����� �� ���
��,����+( �	�������� 

����
, � �
	���	�� �� '
��������� � ��(� �������� �����
. � ������'���
���� �	�
-

����� ��� ���+"���� )!!�������	�� �
���
 ���+ ��������� 
'������� �
���
���� ��-

�+ �
 ��
 �

������+( �����
 � �	����'��
��� ������������� ��������� �����
 ������'�-

����
���� 	����� ����	��. 

 

-. (. 2�����,  
 ".-4%) 1-(1!=.,."($& 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
�. /. 0��	�,  

,(=82%) %*>(*(- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

(. 0. 0�������,  
/.*=%=." ;%9%0( /%; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
���� 1�������
��5 �
	��
������4� �����4����
���
 79 

 

	 1! $(=*() "-("% XX ,.  -(=% 1-!'$(9 9%-!,!5! -.7,%"%# !'!7*.0%$. & 
1-!'$(9. % 0(-1.(9! "% % *(;,."/% 1-%-!=*+; -( 8- !,, ! !'(**! :*(-5("%-
0( /%; % 9%*(-.$&*!5!  +-&#. �,($%0(*%( 9. 4".'!, 1-%9(*(*%# 85$(,!=!-
-!=*!5! "!1$%,. , ;!7#) ",(**!) =(#"($&*! "% 0($!,(/. % !5-.*%0(**! "& 9%-
-!,+; 7.1. !, ,+7+,.(" -(7/!( (5! 1!=!-!>.*%(. 	 !'!7-%9!9 '8=82(9  %"8.-
<%# *( %79(*%" #, ( $% *( '8=8" *.)=(*+ .$&"(-*."%,*+( % "!0*%/% :*(-5%%. 
�!:"!98 '!$&4!( ,*%9.*%( 8=($#(" # 1!% /8 *("-.=%<%!**+;  1! !'!, 1!$8-
0(*%# "(1$!,!) :*(-5%% =$# !"!1$(*%#. 

�.**.# -.'!". 1! ,#2(*. .*.$%78 % !'! *!,.*%3 *!,!5! 1(- 1(/"%,*!5! 
*.1-.,$(*%# :*(-5("%/%, ! *!,.**!5! *. 1!$(7*!9 % 1!$&7!,.*%% ,%;-(,!5! 
:66(/". =$# 9.$!7."-."*!5! 1!$80(*%# "(1$!,!) :*(-5%%. 	%;-(,!) "(1$!5(*(-
-."!- — 8 "-!) ",! % 1!$&7832(( :$(/"-!:*(-5%3 =$# *.5-(,. ,!=+, ! *!,.*-
*!( *. *!,!9 1-%*<%1(. � $% -.*&4( ,!=8 *.5-(,.$%   1!9!2&3 :$(/"-%0( /%; 
*.5-(,."($(), "! , ,%;-(,!9 "(1$!5(*(-."!-( *.5-(, 1-!% ;!=%" 7.  0(" ,-.2(-
*%# >%=/! "% % /.,%".<%!**+; 1-!<(  !,, 1-!% ;!=#2%; , ,!=(. 	%;-(,!) 
:66(/" , >%=/! "% -(.$&*! % 1!$&78(" # =$# 1!$80(*%# "(1$!,!) :*(-5%% [1—
4]. �7,( "*+ % =! "."!0*! 4%-!/! 1-%9(*#3" # ,%;-(,+( "(1$!5(*(-."!-+ 
�!".1!,., ! *!,.**+( *. 1!$(7*!9 % 1!$&7!,.*%% #,$(*%# ,+=($(*%# "(1$!-
,!) :*(-5%% 1-% ,-.2(*%% >%=/! "% , *(). 	%;-(,+( *.5-(,."($%, ! *!,.**+( 
*. 5%=-!=%*.9%0( /!9  1! !'( *.5-(,. >%=/! "(), *.;!=#" =! "."!0*! 4%-!-
/!( 1-%9(*(*%(,   %; 1!9!2&3 9!>*! *.5-(,."& 1-./"%0( /% $3'+( >%=/! "%, 
, "! ,-(9# /./ /$.  %0( /%( *.5-(,."($%, % 1!$&7832%( :$(/"-%0( /%( ���+, 
,( &9. "-('!,."($&*+ / /.0( ",8 1!=!5-(,.(9!) ,!=+. 

	%;-(,+( "(1$!5(*(-."!-+ 1-(=*.7*.0(*+ =$# *.5-(,. ,!=+ % 1!=.0% (@ , 
 % "(9+ .,"!*!9*!5! ,!=#*!5! !"!1$(*%# >%$+; 1!9(2(*%), 1-!9+4$(**+; 

                                           
79© �81-!, 	. �., �.1%* �. �., �(/.*!,. �. �., 2012 
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% .=9%*% "-."%,*+; 7=.*%), "-8'!1-!,!=!, ,#7/%; 1(-(/.0%,.(9+; *(6"(1-!-
=8/"!, =$# 1-(=!",-.2(*%# %; 7.9(-7.*%# % =-85%; 1-!9+4$(**+; % '+"!,+; 
*8>=. �; % 1!$&7!,.*%( ! !'(**! ,+5!=*! ".9, /8=. (2@ *( =!"#*8$% & 5.7!-
1-!,!=+ % 5=( $3=% ,+*8>=(*+ % 1!$&7!,."& =$# *.5-(,. ,!=+ % !'!5-(,. 1!-
9(2(*%) :$(/"-!:*(-5%3, /!"!-.#   /.>=+9 5!=!9  ".*!,%" # , ( =!-!>(. �!-
5$. *! %  $(=!,.*%#9 [5], "(1$!1-!%7,!=%"($&*! "& ,%;-(,+; "(1$!5(*(-."!-
-!, 9!>(" =! "%5."& 6000 //.$/0.  1-% 0. "!"( ,-.2(*%# :$(/"-!=,%5."($# 
2900 !'/9%* % "(91(-."8-( "(1$!*! %"($# (,!=+), -.,*!) 90 °�.  

�($&3 =.**!) -.'!"+ #,$#(" # 1!,+4(*%( :66(/"%,*! "% "(1$!5(*(-."!-
-., -.'!".32(5! *. % 1!$&7!,.*%% ,%;-(,!5! :66(/".. �+$% 1-!%7,(=(*+ -. -
0("+ % -.7-.'!".*. "(;*%0( /.# =!/89(*".<%# *. %75!"!,$(*%( ,%;-(,!5! "(1$!-
5(*(-."!-. % %75!"!,$(*. % 1+"."($&*.# 8 ".*!,/. [6]. �-% 1-!,(=(*%# 1-(=,.-
-%"($&*+; :/ 1(-%9(*"!, 1! *.5-(,8 ,!=+ , "(1$!5(*(-."!-( *.'$3=.$% & 
'!$&4%( 1!"(-% "(1$. !" *(%7!$%-!,.**+; *.5-("+; 1!,(-;*! "() , !/-8>.3-
283  -(=8 [7]. 	 ;!=( %  $(=!,.*%# *(!';!=%9! '+$! -(4%"&  $(=832%( 7.=.-
0%: 9!=(-*%7%-!,."& 8 ".*!,/8   <($&3 % 1!$&7!,.*%# /!*,(/"%,*!5! "(1$!,!5! 
1!"!/. *. =!1!$*%"($&*+) *.5-(, ,!=+; 1!,+ %"& :66(/"%,*! "& -.'!"+ "(1$!-
,!) "-8'+ 18"(9 -.7=($(*%# *.5-(,.(9!) ,!=+ *. =,. 1.-.$$($&*+; 1!"!/.. 

	 9!=(-*%7%-!,.**!) 8 ".*!,/( (-% . 1)   <($&3  !;-.*(*%# "(1$. *.5-(-
"!) 1!,(-;*! "%, (9/! "& 4 1!/-+". =,89# %7!$#<%!**+9%  $!#9% %7!1.*. 
(6!$&5. *. '89.5(), 1-% :"!9 '$( "#2.# 1!,(-;*! "& 1(-,!5!  $!# *.1-.,$(*. / 
 "(*/( (9/! "%, . ,"!-!5!  $!# — *.-8>8. 	 "(1$!%7!$%-!,.**83 (9/! "& 1!-
9(2(*+ 9*!5! (/<%!**+) <(*"-!'(>*+) *. !  2 % "(1$!,.# "-8'. 3, , -(78$&-
"."( 0(5! *.5-(,.(9.# ,!=. =!1!$*%"($&*! 1!$80.(" "(1$! !" *.5-("+;  "(*!/ 
,%;-(,!) "-8'+ % /!-18 . *. ! ..  

�./ ,%=*! *. 0(-"(>( (-% . 1), ,!=. %7 './. 4 1! "81.(" ,! , . +,.32%) 
"-8'!1-!,!= 16 % <(*"-!'(>*+9 *. ! !9 1 1!=.(" # , *.5*("."($&*+) "-8'!-
1-!,!= 15, -.7=($#(" # *. =,. 1!"!/. % 1! "81.(" , %*>(/<%!**+( "-8'+ 5, !"-
/8=. 0(-(7 8$%"/% 6 1!1.=.(" , =,( 1.-.$$($&*! 8 ".*!,$(**+( "(1$!,+( "-8'+ 
3. �!"!/ ,!=+ 7./-80%,.(" # , 8$%"/( 6, 1(-(9(2.(" # 1! ,%*"!,!)  1%-.$%, 
 1-#9$#(" # , 1."-8'/( 10. �.5-(".# ,!=. ,+;!=%" !'-."*! , (9/! "& 4. 	 ! (,!) 
7!*( "-8'+ -!>=.(" # 1-!"%,!"!/, /!"!-+) ,+;!=%" , (9/! "& 0(-(7 4"8<(- 
1-!"%,!"!/. 7. �.7=($(*%( *.5-(,.(9!) >%=/! "% *. =,. 1!"!/. 1!7,!$#(" 1!,+-
 %"& %*"(* %,*! "& 7./-80%,.*%# ,!=+ , =,8; 8$%"/.; % /./  $(= ",%( 1!=*#"& 
:66(/"%,*! "& *.5-(,. >%=/! "%. �-% 1-!;!=( ,%;-(,!5! 1!"!/. 0(-(7  1-#9%-
"($&*!( 8 "-!) ",! (1."-8'!/) 10 1-!% ;!=%" *( "!$&/! 1-(!'-.7!,.*%( /-85!-
,!5! =,%>(*%# , 1-#9!$%*()*!(, *! % !'-.7!,.*%( *( 1$!4*! "() , >%=/! "%, ., 
 $(=!,."($&*!, % /.,%".<%!**+; /.,(-*. �-%  ;$!1+,.*%% /.,%".<%!**+; 18-
7+-&/!, , ,+;!=*!9 1."-8'/( 1-!% ;!=%" ,+=($(*%( "(1$!,!) :*(-5%%. �*(-5%# 
:$(/"-!=,%5."($# 1-(,-.2.(" # , 9(;.*%0( /83 :*(-5%3 7.,%;-(*%# ,!=+, /!-
"!-.# 7.  0(" /.,%".<%!**+; 1-!<(  !, , >%=/! "%, 1(-(;!=%" , "(1$!,83. 

� 1+".*%# 9!=(-*%7%-!,.**!) 8 ".*!,/% "(1$!5(*(-."!-. 1-!,!=%$% & 
1! 7.9/*8"!)  ;(9( '(7 1!=.0% *.5-("!) ,!=+ , "(1$!!'9(**%/. 	!=!1-!,!=-
*83 ,!=8, %9(3283 *.0.$&*83 "(91(-."8-8 20 °� *.5-(,.$%   1!9!2&3 "(1-
$!5(*(-."!-., 9*!5!/-."*! 1-!/.0%,.# (( 1! 7.9/*8"!98 /!*"8-8 (9/! "& — 
"(1$!5(*(-."!- =! "(; 1!-, 1!/. "(91(-."8-. ,!=+ *( =! "%5*(" 70—80 °�.  
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�	�. 1. �;(9. 8 ".*!,/% "(1$!5(*(-."!-.  !  1-#9%"($&*+9 8 "-!) ",!9 — 1."-8'!/:  
1 — :$(/"-!=,%5."($&; 2 — <(*"-!'(>*+) *. ! ; 3 — "(1$!,.# "-8'.; 4 — (9/! "&;  

5 — %*>(/<%!**.# "-8'.; 6 — 8$%"/.; 7 — 4"8<(- 1-!"%,!"!/.; 8 — "(1$!%7!$#<%#;  
9 — <%-/8$#<%!**+) *. ! ; 10 — 1."-8'!/; 11 — 6$.*(<; 12 — /-.* =$# ,+18 /. ,!7=8;.; 

13 — "(-9!9("-; 14 — =."0%/ "(-9!9("-.; 15 — *.5*("."($&*+) "-8'!1-!,!=;  
16 — , . +,.32%) "-8'!1-!,!= 

 
	 1(-,!)  (-%% :/ 1(-%9(*"!, 1! *.5-(,8 ,!=+ , /.0( ",( "!-9!7*!5! 

8 "-!) ",. % 1!$&7!,.$% 1."-8'!/ =$%*!) 200 99 % =%.9("-!9 24 99; ,*8"-
-(**%) =%.9("- "(1$!,!) "-8'+ 58 99. �(78$&"."+ 1-!,(=(**+; % 1+".*%) 
1!7,!$%$% !1-(=($%"& (".'$. 1), 0"!   8,($%0(*%(9 ,-(9(*% *.5-(,. -.7*! "& 
"(91(-."8- *.5-(,. ,!=+ /.>=+) 0.  89(*&4.3" # (!" 9 =! 2 °�), *! "(91(-.-
"8-. *.5-(,. ,!=+ 1! "!#**! -. "(". 

 
(���	#� 1. �.**+( % 1+".*%) "(1$!5(*(-."!-. ( 1-#9%"($&*!( 8 "-!) ",! — 1."-8'!/) 

 
	-(9# *.5-(,., 0 0 1 2 3 4 5 6 7 8 
�(91(-."8-. ,!=+, º� 25 34 42 50 58 62 66,5 70 72 
�.7*! "& "(91(-."8- 
*.5-(,. ,!=+, º� — 9 8 8 8 4,5 4 3,5 2 

 
	! ,"!-!)  (-%% :/ 1(-%9(*"!, =$# 8,($%0(*%# :66(/"%,*! "% *.5-(,. 

,!=+ 1!9%9!  1-#9%"($# "(; >( 1.-.9("-!,, 0"! % , 1(-,!)  (-%% , 1."-8'/( 
8 ".*!,$(* 1$8*>(- 17 (-% . 2). �(78$&"."+ 1-!,(=(**+; % 1+".*%) !'*.-8-
>%$% (".'$. 2), 0"! % 1!$&7!,.*%( 1."-8'/. % 1$8*>(-. 1!7,!$#(" 8,($%0%"& 
 /!-! "& *.5-(,. % 1!==(->%,."& -.7*! "& "(91(-."8- '!$(( -.,*!9(-*!) (4—
10 °�) ,! , (9 %*"(-,.$( "(91(-."8- *.5-(,..  
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�	�. 2. �;(9. 8 ".*!,/% "(1$!5(*(-."!-.  
 !  1-#9%"($&*+9 8 "-!) ",!9 — 1."-8'!/ % 1$8*>(-: 1 — :$(/"-!=,%5."($&;  

2 — <(*"-!'(>*+) *. ! ; 3 — "(1$!,.# "-8'.; 4 — (9/! "&; 5 — %*>(/<%!**.# "-8'.;  
6 — 8$%"/.; 7 — 4"8<(- 1-!"%,!"!/.; 8 — "(1$!%7!$#<%#; 9 — <%-/8$#<%!**+) *. ! ;  

10 — 1."-8'!/; 11 — 1$.*/.; 12 — /-.* =$# ,+18 /. ,!7=8;.; 13 — "(-9!9("-;  
14 — =."0%/ "(-9!9("-.; 15 — *.5*("."($&*+) "-8'!1-!,!=;  

16 — , . +,.32%) "-8'!1-!,!=; 17 — 1$8*>(- 
 

(���	#� 2. �.**+( % 1+".*%) "(1$!5(*(-."!-. 
( 1-#9%"($&*!( 8 "-!) ",! — 1."-8'!/ % 1$8*>(-) 

 
	-(9# *.5-(,., 0 0 1 2 3 4 5 6 7 8 
�(91(-."8-. ,!=+, º� 24 34 43 51 57 62 67 71 75 
�.7*! "& "(91(-."8- 
*.5-(,. ,!=+, º� — 10 9 8 6 5 5 4 4 

 
�66(/"%,*! "& *.5-(,. ,!=+ , ,%;-(,!9 "(1$!5(*(-."!-( (!"*!4(*%( 

1-!%7,!=%9!) "(1$!"+ / 1!"-('$#(9!) :$(/"-%0( /!) :*(-5%%) !1-(=($#$% 1! 
 $(=832() 9("!=%/(: 160 /5 ,!=+ 7.$%,.3" , './, <%-/8$#<%!**+9 *. ! !9 , 
*.1!-*!9 ,!=!1-!,!=( 8 ".*.,$%,.3" =.,$(*%( -.,*!( 0,3 ��., 1! =! "%>(-
*%% "(91(-."8-+ ,!=+ 20 ± 2 º�, ,/$30.3"  (/8*=!9(- % %79(-#3" %*"(-,.$ 
,-(9(*% #, *(!';!=%9+) =$# *.5-(,. ,!=+ , 5%=-.,$%0( /!)  % "(9( % 1+".-
"($&*!5!  "(*=. =! "(91(-."8-+ 60 ± 2 º�. �-% % 1!$&7!,.*%% , /.0( ",(  1-#-
9%"($&*!5! 8 "-!) ",. 1."-8'!/ — 1$8*>(-, ,-(9# *.5-(,.  ! ".,%$! 5 0. !,. 
�(1$!,.# 9!2*! "& 8 ".*!,/% -.,*. 

N"8 = (G, C C C Lt)/T = (160 C 0,998 C 40)/5 = 1280 //.$/0 = 1,28 /	", 
 

5=( G, — 9.  . ,!=+, 160 /5; � — "(1$!(9/! "& ,!=+, 0,998 //.$ / /5 C 5-.= 1-% 
"(91(-."8-( 40 º�; Lt — -.7*! "& "(91(-."8- Lt = t2 – t1 = 60 – 20 = 40 º�. 
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	+0% $(*%( :66(/"%,*! "% *.5-(,. 8 ".*!,/% ! 82( ",$#$% -. 0("*+9 
18"(9, /./ !"*!4(*%( "(1$!,!) 9!2*! "% % 9!2*! "% :$(/"-!=,%5."($#: 
 

c = N"8/N1- = 1,28 /	" / 2,2 /	" = 0,6, 
 

5=( N�� — 9!2*! "&, 1!"-('$#(9.# :$(/"-!1-%,!=!9. 
 �. 1 0.  ,-(9# 1-!,(=(*%# :/ 1(-%9(*". '+$! ,+-.'!".*! 1280 //.$ 

(1,28 /	"-0. ), 1!"-('$(*! :$(/"-!:*(-5%% 2,2 /	" C 0. , ". (. c = 0,60. 
-�����. �.7-.'!".*. !1+"*.# 8 ".*!,/. 1! *.5-(,8 ,!=+, ! *!,.**.# *. 

% 1!$&7!,.*%% ,%;-(,!5! :66(/". % %*"(* %,*!) /.,%".<%%. 	 8 ".*!,/( '+$ 
% 1!$&7!,.* *. !  <(*"-!'(>*!5! "%1. 9.-/% ��� 4-80. �'?(9 ,!=+ ,  % "(9( 
160 $. � ".*!,/. % 1+"+,.$. & 1! 7.9/*8"!98 /-858 '(7 1!=.0% ,!=+ , "(1$!-
!'9(**%/. �.,$(*%( ,!=+ ,  % "(9(  ! ".,$#$! 3 ."9! 6(-+. �/!-! "& *.5-(,. 
,!=+ 1-% !1"%9.$&*! 1!=!'-.**+; ! *!,*+; 1.-.9("-.; — 3—10 º� , 0. , 0"! 
 !!",(" ",8(" "(1$!,!) 9!2*! "% 1,28 /	". �79(-(**.# 9!2*! "& :$(/"-!=,%-
5."($# *. ! . 2,2 /	" 1-% 0. "!"( ,-.2(*%# 2900 !'/9%*. �.7=($(*%( *.5-(,.(-
9!) >%=/! "% *. =,. 1.-.$$($&*+; 1!"!/. 1!7,!$#(" 1!,+ %"& %*"(* %,*! "& 
7./-80%,.*%# ,!=+ % /./  $(= ",%( 1!=*#"& :66(/"%,*! "& *.5-(,. >%=/! "% , 
"(1$!,+; "-8'.;. �!5-8>(*%( <(*"-!'(>*!5! *. ! . % "(1$!,!) "-8'+ , (9-
/! "& % 1!/-+"%( (( %7!1.*!9 1!7,!$%$! =!1!$*%"($&*! 1!$80."& "(1$! *. *.-
5-(, >%=/! "% !"  "(*!/ ,%;-(,!) "-8'+ % (9/! "%. 

 

�	��	����
	����	� ��	��� 
1. $��
���, ;. �. 	%;-(,.# :*(-5("%/. % ;!$!=*+) #=(-*+)  %*"(7   1!7%<%) "(!-%% 

=,%>(*%# [�(/ "] / �. �. �!".1!,, �. �. �!9%* /%). — �%4%*(, — �(-/.  + : �/!-�$3 , 
2000. — 387  . 

2. �."(*" 2045715 �!  %) /.# �(=(-.<%#, ���6 F 25 	 29/00 �(1$!5(*(-."!- % 8 "-
-!) ",! =$# *.5-(,. >%=/! "() [�(/ "] / �. �. �!".1!,. — B 93021742/06 ; 7.#,$. 26.04.93 ; 
!18'$. 10.10.95, �3$. B 28. — 6  . : %$.. 

3. �����	���, �. $. �./ -.'!".(" ,%;-(,!) "(1$!5(*(-."!- �!".1!,. [�(/ "] / 
�. �. �!9%* /%) — �(-/.  + : ����$3 , 2001, — 104  . 

4. �����	���, �. $. �,(-;?(=%*%0*+( "(1$!5(*(-."!-+ — '$(6 %$% -(.$&*! "&? 
[�(/ "] / �. �. �!9%* /%) // �1-.,!0*%/ 1-!9+4$(**!5! !'!-8=!,.*%# — B 2 ( (*"#'-& — 
!/"#'-&). — 2004. — �. 82—93. 

5. ���
����,  . &. 	%;-(,+( "(1$!5(*(-."!-+ [�(/ "] : !'7!- 1! 9."(-%.$.9 �*"(--
*(" / �. �. �,0.-(*/! // �!,.# :*(-5("%/.. — 2004. — B 2 (17).  

6. .�+���,  . �. �  $(=!,.*%( -.'!"+ ,%;-(,!5! "(1$!5(*(-."!-. 1! 7.9/*8"!)  ;(9( 
<%-/8$#<%% [�$(/"-!**+) -( 8- ] / �. 
. �!-+0(,, 
. �. �.-(/%*, �. �. �!$!1!, // �(,-
-.$& /%( 0"(*%# :  '. 9."(-. *.80.-1-./". /!*6. 1-!6(  !- /!-1-(1!=.,.".  ! ".,. �+/"+,-
/.- /!5! $( *!5! %* "%"8". 1! %"!5.9 *.80.-%  $(=!,.". -.'!"+ , 2005 5!=8 (�+/"+,/.-, 
27—28 6(,-. 2006 5.) / �+/". $( *. %*-". — �+/"+,/.- : ���, 2006. — �. 275—279. — 
1 :$(/"-!*. !1". =% / (CD-ROM). 

7. 3����, �. #. �!,(-4(* ",!,.*%( *("-.=%<%!**!) :*(-5("%0( /!) 8 ".*!,/% [�$(/-
"-!**+) -( 8- ] / 	. �. �81-!,, �. 	 �!5=.*!,, �. �. �(/.*!,. // �.80*+( 0"(*%# :  '. 9."(-. 
*.80.-1-./". /!*6. 1-!6(  !- /!-1-(1!=.,.".  ! ".,. �+/"+,/.- /!5! $( *!5! %* "%"8". 1! 
%"!5.9 *.80.-%  $(=!,.". -.'!" , 2010 5!=8 (�+/"+,/.-, 11—18 6(,-. 2011 5.) / �+/". $( *. 
%*-". — �+/"+,/.- : ���, 2011. — 1 :$(/"-!*. !1". =% / (CD-ROM). 
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���#	 «(�������	 ����������������)*	� ���	�������» 

 
= � 674.093.6.82 

 
��
������	��� ����� 
'
���
� 
������ � ��	����+� ������� ��������+ ��-

���
���+� 
'��+ ��	��� � ��	�� �� 
	��� ����������
 ��	���-
'�
���+� 	��	���� 

	 �+�����
���� ��( ��	��� 
'��� ���1��+ � ��( �
 �����+( ��	��. 

 
�. ". ������, 

=!/"!- "(;*%0( /%; *.8/, 1-!6(  !-  
(	#" /%) 5! 8=.- ",(**+) 8*%,(- %"(") 
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�.*(( '+$ 1-(=$!>(* .$5!-%"9 !1-(=($(*%# !1"%9.$&*+; -.79(-!, '-8 &-

(, % =! !/ '-8 !,!--.7,.$&*+9  1! !'!9   ,+1%$%,.*%(9 =,8; '-8 &(, [1]. 
�.  9!"-%9 -. /-!) 1%$!,!0*%/. '-8 !,!--.7,.$&*+9  1! !'!9   ,+1%$%,.-
*%(9 "-(; '-8 &(, % "-(; 1.- '!/!,+; =! !/. �. 1-./"%/( ,!7*%/.(" *(!';!=%-
9! "& ,+1%$%,."& '-8 &# -.7*!) "!$2%*+. �$# -(4(*%# 1! ".,$(**!) 7.=.0% 
!1"%9%7.<%%  ! ".,$#(9 9."(9."%0( /83 9!=($&. 	 /.0( ",( /-%"(-%# !1"%-
9.$&*! "% ,+'%-.(9 !'?(9 '-8 &(, % '!/!,+; !'-(7*+; =! !/, 1!$80.(9+; 
1-% 1(-,!9 1!=;!=( '-8 !,!--.7,.$&*!5!  1! !'. -. /-!# 1%$!,!0*%/.. �($(-
,83 68*/<%3 7.1% +,.(9 , ,%=(  899+ 1$!2.=() 1!1(-(0*+;  (0(*%) "-(; 
'-8 &(, % "-(; 1.- '!/!,+; =! !/: 

 

 ,2222 33221121 TbTbTbHAcHAZ ++++=      (1) 
 

5=( 	 — ,($%0%*. 8,($%0(*%# %$% 89(*&4(*%# "!$2%*+ <(*"-.$&*!5! '-8 .  < 
1!  -.,*(*%3   "!$2%*!) '!/!,+; '-8 &(,,  < = 	 ;   — "!$2%*. '!/!,!5! '-8-
 .; �1 — 4%-%*. <(*"-.$&*!5! '-8 .; �2 — 4%-%*. *.-8>*!) 1$. "% '!/!,+; 
'-8 &(,; #1, #2, #3 — "!$2%*+ '!/!,+; =! !/; b1, b2, b3 — 4%-%*+ '!/!,+; =! !/. 

	7.%9! ,#7& =%.9("-. '-(,*. , ,(-4%**!9 "!-<(   -.79(-.9% '-8 &(, % 
=! !/ 9!>*! 7.1% ."& , ,%=(: 

– =$# <(*"-.$&*!5! '-8 .: 

 ,0222
1

2 =−− H	Ad       (2) 
 

5=( d — =%.9("- 1%$!,!0*%/. , ,(-4%**!9 "!-<(; 
– =$# '!/!,+; '-8 &(,: 
 

 .044 22222
2

2 =−−−− HcHHcAd      (3) 
 

– =$# 1(-,!) 1.-+ '!/!,+; =! !/: 
 

 ;084444 11
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1
2222

1
2 =−−−−−−− HTcHTcHTHHcbd    (4) 
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– =$# ,"!-!) 1.-+ '!/!,+; =! !/: 
 

 
;0888444

444

212121
2

2
2

2
1

2222
2

2

=−−−−−−

−−−−−−

TTHTHTcHTcHTcH

TTHHcbd
   (5) 
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�!$.5.(9, 0"! 9."(9."%0( /.# 9!=($& =$# =.**!5! ,.-%.*". -. /-!# 1%$!-
,!0*%/.  ! ".,$(*.. �$# -(4(*%# =.**!) 7.=.0% ,! 1!$&78(9 # 9("!=!9 9*!-
>%"($() �.5-.*>.. �8*/<%# �.5-.*>. 7.1%4(" # ,  $(=832(9 ,%=(: 
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5=( P1, P2, P3, P4, P5 — 9*!>%"($% �.5-.*>.. 
�.;!=%9 0. "*+( 1-!%7,!=*+( !" 68*/<%% �.5-.*>. % 1-%-.,*%,.(9 %; / 
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�(4.(9  % "(98 8-.,*(*%) (8)  !,9( "*!   8-.,*(*%#9%  ,#7%. �.  9."-%-
,.(9 1(-,!( 8-.,*(*%(  % "(9+ (8): 

 

11P2 AcH = ,  .
2

P
1

1
A

cH
=     (9) 

 

�.  9."-%,.(9 ,"!-!( 8-.,*(*%(  % "(9+ (8):  
 

22P AH = ,   
1

2 2
P

A

cH
= .     (10) 

 

�.  9."-%,.(9 ,! &9!( 8-.,*(*%(  % "(9+ (8):  
 

353 P bT = ,   .P
3

3
5

b

T
=     (11) 

 

�.  9."-%,.(9 =(,#"!( 8-.,*(*%(  % "(9+ (8): 
 

.P4P4P4P2P4 251555353 TTHcHTb ++++=   (12) 
 

	 1! $(=*(( -.,(* ",! (12) 1!= ".,%9 ,+-.>(*%( (11), 1!$80%9 
 

).2222(2 3213
2
3 TTTHcHTb ++++=    (13) 

 

�.  9."-%,.(9 4( "!( 8-.,*(*%(  % "(9+ (8): 
 

,P 242 bT =   .P
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2
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b

T
=     (14) 

 

�.  9."-%,.(9  (=&9!( 8-.,*(*%(  % "(9+ (8), /!"!-!( 9!>*! 1-(= ".-
,%"& ,  $(=832(9 ,%=(  

 

.P4P4P2P4 31444242 bTHcHTb ++++=    (15) 
 

	 -.,(* ",! (15) 1!= ".,%9 ,+-.>(*%( (14), 1!$80%9 
 

.)222(2 32212
2
2 bbTTHcHTb ++++=    (16) 

 

�7 1! $(=*(5! -.,(* ",. (16) 9!>*! !1-(=($%"& 4%-%*8 "-("&() 1.-+ '!-
/!,+; =! !/: 
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T
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�.  9."-%,.(9 0(",(-"!( 8-.,*(*%(  % "(9+ (8) 
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1
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T
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�.  9."-%,.(9 1#"!( 8-.,*(*%(  % "(9+ (8), /!"!-!( 1-(= ".,$#(9 ,  $(-
=832(9 ,%=(: 

.P4P2P4 233131 bHcHTb +++=     (19) 
 

	 1! $(=*(( -.,(* ",! (19) 1!= ".,%9 ,+-.>(*%( (18), 1!$80%9 
 

.)22(2 2111
2

1 bbTHcHTb +++=     (20) 
 

�7 -.,(* ",. (20) 9!>*! !1-(=($%"& 4%-%*8 ,"!-!) 1.-+ '!/!,+; =! !/: 
 

).22(
2

b 1
1

1
12 THcH

b

T
b ++−=     (21) 

 

�*.# 4%-%*8 1(-,!) 1.-+ '!/!,+; =! !/, "!$2%*8 (( 9!>*! !1-(=($%"& 
% 1!$&78# 8-.,*(*%(  ,#7% (4): 

 

)).2((
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2
1 cHbdT +−−=     (22) 

 

� 1!$&78# 8-.,*(*%(  ,#7% (5), "!$2%*8 ,"!-!) 1.-+ =! !/ 9!>*! !1-(-
=($%"& 1! 6!-98$(  

)).22((
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1
1
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2
2 THcHbdT ++−−=     (23) 

 

� 1!$&78# 8-.,*(*%(  ,#7% (6), "!$2%*8 "-("&() 1.-+ =! !/ 9!>*! !1-(-
=($%"& 1! 6!-98$(  

)).222((
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2
3 TTHcHbdT +++−−=    (24) 

 

�%-%*8 <(*"-.$&*!5! '-8 . 9!>*! !1-(=($%"&, % 1!$&78# 1(-,!( 8-.,*(-
*%(  ,#7% (2):  

.222
1 HcdA −=        (25) 

 

�%-%*8 *.-8>*!) 1$. "% '!/!,!5! '-8 . 9!>*! !1-(=($%"&, % 1!$&78# 
,"!-!( 8-.,*(*%(  ,#7% (3): 

.)2( 22
2 HcHdA +−=      (26) 

 

�.  9."-%,.(9 1! $(=*(( 8-.,*(*%(  % "(9+ (8), /!"!-!( 1-(= ".,$#(9 , 
,%=( 
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+++++++++
++++++=

 (27) 

 

�-.,*%,.# :"! 1! $(=*(( -.,(* ",! (27)   1#"+9 8-.,*(*%(9  % "(9+ (8), 
9!>*! *.1% ."&  

 

.P4P2P2 12211 bHcHcHA +++=     (28) 
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	 1! $(=*(( -.,(* ",! (8) 1!= ".,%9 ,+-.>(*%# (9) % (10), 1!$80%9 
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�! $(=*(( -.,(* ",! (29) 1-(= ".,%9 , ,%=( 
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�7 -.,(* ",. (30) 9!>*! !1-(=($%"& 4%-%*8 1(-,!) 1.-+ '!/!,+; =! !/: 
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A

HcA
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�$# -.  9!"-(*%# "-("&(5! 8-.,*(*%#  % "(9+ (8) -.,(* ",! (27) 1-(= ".-
,%9 ,  $(=832(9 ,%=( 
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�.  9."-%,.(9 "-("&( 8-.,*(*%(  % "(9+ (8), %7 /!"!-!5! ,+0%".(9 1!-
 $(=*(( -.,(* ",! (32), . 7."(9 % -.,(* ",! 2b1 (19), 1!$80%9  

 

.2P8P42 1222 bHcHA ++=      (33) 
 

	 1! $(=*(( -.,(* ",! (33) 1!= ".,%9 ,+-.>(*%( (10), 1!$80%9 
 

.4
2

A 1
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2

2

2

2 b
A

H

A

cH
++=      (34) 

 

�7 1! $(=*(5! -.,(* ",. (34) 9!>*! !1-(=($%"& 4%-%*8 1(-,!) 1.-+ '!-
/!,+; =! !/ 
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b
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=      (35) 

 

�./%9 !'-.7!9, -.  9!"-(*+ , ( 8-.,*(*%#  % "(9+ (8) % 8-.,*(*%#  ,#7%. 
�!$80(*+ 6!-98$+ =$# !1-(=($(*%# !1"%9.$&*+; -.79(-!, '-8 &(, % =! !/. 
�=*./! !1-(=($%"& !1"%9.$&*+( -.79(-+ '-8 &(, % =! !/, *(1! -(= ",(**! 
% 1!$&78# :"% 6!-98$+, *(,!79!>*!. �$# -(4(*%# 7.=.0% ,! 1!$&78(9 # 0% -
$(**+9 9("!=!9. 

�$# !'$(50(*%# -. 0("!, % .*.$%7. -(78$&"."!, , 1!$80(**+; -.*(( 6!--
98$.; -.79(-+ '-8 &(, % =! !/ 1-(= ".,$#(9 , !"*! %"($&*+; (=%*%<.;, 1!$.-
5.#, m* = H/d. �!5=. .$5!-%"9 -(4(*%# 7.=.0% '8=(" %9("&  $(=832%) ,%=. 

– �"*! %"($&*.# 4%-%*. 1$. "% <(*"-.$&*!5! '-8 .: 
 

.1 2
*

21
1 mc

d

A
mA −==      (36) 
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– �"*! %"($&*.# 4%-%*. *.-8>*!) 1$. "% '!/!,!5! '-8 .:  
 

.)2(1 2
**

2
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d

A
mA +−==      (37) 

 

– �"*! %"($&*.# 4%-%*. 1(-,!) 1.-+ '!/!,+; =! !/ 
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– �"*! %"($&*.# "!$2%*. 1(-,!) 1.-+ =! !/ 
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1
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2
1

1
1 +−−== 	mm

d

T
m bT     (39) 

 

– �"*! %"($&*.# 4%-%*. ,"!-!) 1.-+ =! !/ 
 

).22(
2

1**
1

1
1

2
2 T
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T
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b
m ++−==     (40) 

 

– �"*! %"($&*.# "!$2%*. ,"!-!) 1.-+ =! !/ 
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2

1
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2
2

2
2 TbT mmcmm

d

T
m ++−−==    (41) 

 

– �"*! %"($&*.# 4%-%*. "-("&() 1.-+ =! !/  
 

).222( 21**
2

2
2

3
3 TT

b

T
bb mmmcm

m

m
m

d

b
m +++−==    (42) 

 

– �"*! %"($&*.# "!$2%*. "-("&() 1.-+ =! !/ 
 

)).222(1(
2

1
31**

2
3

3
3 TTbT mmmcmm

d

T
m +++−−==   (43) 

 

– �"*! %"($&*.# 1$!2.=& 1!1(-(0*+;  (0(*%) '-8 &(,  
 

).2(2Z 21*2*1*'- AAAA mcmmmmmcm +=+=    (44) 
 

– �"*! %"($&*.# 1$!2.=& 1!1(-(0*+;  (0(*%) '!/!,+; =! !/ 
 

.222Z 332211= bTbTbT mmmmmm ++=     (45) 
 

– �899.-*.# !"*! %"($&*.# 1$!2.=& 1!1(-(0*+;  (0(*%) '-8 &(, % =! !/  
 

.='- ZZZ +=       (46) 
 

�. 0("+ 1-!%7,!=#" # ,  $(=832() 1! $(=!,."($&*! "%. 	*.0.$( ,($%-
0%*8 	 7.=.(9 , 1-(=($.; !" 0,6 =! 4   %*"(-,.$!9 L = 0,2, . "!$2%*8 '-8 . 
m* = 0,1…0,2   %*"(-,.$!9 0,01 % *.;!=%9 -(78$&"."   9./ %9.$&*+9 7*.0(*%-
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(9 <($(,!) 68*/<%%. �"!" ,.-%.*" % '8=(" #,$#"& # !1"%9.$&*+9. �.$(( , !1-
"%9.$&*!9 =%.1.7!*( %79(*#(9 !"*! %"($&*83 "!$2%*8 '-8 .   %*"(-,.$!9 
0,001 % *.;!=%9 '!$(( "!0*+( !1"%9.$&*+(  !!"*!4(*%# -.79(-!, '-8 &(, % 
=! !/. �(78$&"."+ -. 0("!,  ,(=(*+ , ".'$%<8. 

 
�. 0("*+( !"*! %"($&*+( -.79(-+ '-8 &(, % =! !/,  

. "./>( 7*.0(*%# <($(,!) 68*/<%% 1-% %79(*(*%% ,($%0%*+ 8"!$2(*%#  
<(*"-.$&*!5! '-8 . % !"*! %"($&*!) "!$2%*+ '!/!,!5! '-8 . 

 
c m� mA1 mA2 mb1 mT1 mb2 mT2 mb3 mT3 Z�� Z� Z 

0,6 0,157 0,9955 0,9128 0,7724 0,1134 0,5860 0,0876 0,3436 0,0643 0,3804 0,3221 0,7026 
0,8 0,151 0,9926 0,9062 0,7653 0,1104 0,5795 0,0856 0,3387 0,0629 0,3935 0,3109 0,7045 
1 0,146 0,9892 0,8989 0,7567 0,1078 0,5703 0,0838 0,3287 0,0614 0,4069 0,2993 0,7062 

1,2 0,141 0,9855 0,8924 0,7498 0,1052 0,5641 0,0820 0,3241 0,0601 0,4184 0,2893 0,7077 
1,4 0,136 0,9817 0,8866 0,7448 0,1024 0,5612 0,0801 0,3248 0,0590 0,4280 0,2809 0,7090 
1,5 0,134 0,9795 0,8831 0,7408 0,1013 0,5571 0,0793 0,3206 0,0584 0,4335 0,2760 0,7096 
1,6 0,132 0,9774 0,8798 0,7372 0,1001 0,5537 0,0785 0,3173 0,0577 0,4387 0,2714 0,7101 
1,8 0,128 0,9730 0,8737 0,7312 0,0978 0,5486 0,0769 0,3140 0,0566 0,4478 0,2631 0,7110 
2 0,124 0,9687 0,8683 0,7266 0,0954 0,5460 0,0753 0,3148 0,0557 0,4555 0,2561 0,7117 

2,2 0,12 0,9645 0,8637 0,7236 0,0930 0,5461 0,0737 0,3197 0,0548 0,4619 0,2504 0,7123 
2,4 0,117 0,9597 0,8573 0,7167 0,0912 0,5392 0,0724 0,3131 0,0537 0,4701 0,2426 0,7127 
2,5 0,115 0,9577 0,8556 0,7165 0,09 0,5413 0,0716 0,3188 0,0535 0,4721 0,2406 0,7128 
2,6 0,114 0,9550 0,8514 0,7110 0,0893 0,5343 0,0710 0,3094 0,0528 0,4772 0,2357 0,7129 
2,7 0,112 0,9531 0,8502 0,7115 0,0881 0,5375 0,0703 0,3169 0,0525 0,4786 0,2343 0,7130 
2,8 0,111 0,9504 0,8462 0,7064 0,0874 0,5312 0,0697 0,3087 0,0519 0,4832 0,2297 0,7130 
2,9 0,109 0,9487 0,8454 0,7076 0,0862 0,5355 0,0689 0,3180 0,0517 0,4841 0,2288 0,7130 
3 0,108 0,9460 0,8416 0,7030 0,0855 0,5300 0,0684 0,3110 0,0512 0,4883 0,2247 0,7130 

3,2 0,105 0,9418 0,8377 0,7009 0,0836 0,5307 0,0671 0,3163 0,0505 0,4924 0,2204 0,7128 
3,4 0,103 0,9366 0,8310 0,6931 0,0822 0,5220 0,0660 0,3061 0,0495 0,4992 0,2133 0,7126 
3,5 0,101 0,9354 0,8315 0,6965 0,0809 0,5297 0,0653 0,3204 0,0495 0,4986 0,2138 0,7124 
3,6 0,1 0,9329 0,8284 0,6933 0,0803 0,5263 0,0648 0,3169 0,0490 0,5015 0,2107 0,7122 
3,8 0,098 0,9280 0,8227 0,6873 0,0789 0,5204 0,0637 0,3111 0,0482 0,5068 0,2049 0,7118 
4 0,0955 0,9241 0,8195 0,6860 0,0772 0,5220 0,0626 0,3173 0,0477 0,5095 0,2017 0,7113 

 
�(78$&"."+ -. 0("!, 1!/.7+,.3", 0"!   8,($%0(*%(9 "!$2%*+ <(*"-.$&*!-

5! '-8 . !1"%9.$&*.# "!$2%*. '!/!,+; '-8 &(, 89(*&4.(" #. �-% :"!9 <($(-
,.# 68*/<%# ,*.0.$( ,!7-. ".(", . 7."(9 89(*&4.(" #, =! "%5.# 9./ %9.$&*!5! 
7*.0(*%# 1-% c = 2,7…3,0. �-% 	 = 1,5 % '!$(( %79(*(*%( <($(,!) 68*/<%% 1-!-
% ;!=%" *(7*.0%"($&*!. �$(=!,."($&*!, 1-%  ! ".,$(*%% 1! ".,!, "!$2%*8 
<(*"-.$&*!5! '-8 . <($( !!'-.7*! 8,($%0%,."& % (( 7*.0(*%( 9!>*! 1-%*%-
9."& , 1-(=($.; 1,5…4,0 !" "!$2%*+ '!/!,+; '-8 &(,. �-% 8,($%0(*%% 	 -.7-
9(-+ '!/!,+; '-8 &(, % =! !/ 89(*&4.3" #,  899. !'?(9!, '-8 &(, ,!7-. ".-
(", .  899. !'?(9!, '!/!,+; =! !/ 89(*&4.(" #.  

 
�	��	����
	����	� ��	��� 

1. ��
���, �. &. �1"%9%7.<%# '-8 !,!--.7,.$&*!5!  1! !'. -. /-!# 1%$!,!0*%/.   ,+-
1%$%,.*%(9 =,8; '-8 &(, [�(/ "] / 
. �. 
5.1!,. — �%-!, : 	#"��, 2011. — 77  .  
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= � 674.049.2 

 

$������+ �'����
�+ ��������	��( � )�	�������
���+( �		�����
���, �
�
�-

����+( �
 
'
����� ��'��(������ )����	����
*1��� 	��	��
 !�����
��� )�������� 

"����+( 	��������� (�����+� ��,��+� ��		��
���� '
������� �' ����	��+. 

 
�. .. .���������	�,  

/.*=%=." "(;*%0( /%; *.8/, =!<(*" 
(	#" /%) 5! 8=.- ",(**+) 8*%,(- %"("); 

8. �. �������,  
/.*=%=." "(;*%0( /%; *.8/ 

 (	#" /%) 5! 8=.- ",(**+) 8*%,(- %"(") 
 

�
��
����
 ������
 7��1���	
��5 6���	 
�����	�1 ������	
���1 81 

 
�(-(= =(-(,!!'-.'."+,.32() 1-!9+4$(**! "&3, /./ % 1(-(= 1-!9+4-

$(**+9 /!91$(/ !9 �� , <($!9, 1! ".,$(*. 7.=.0. -.7-.'!"/% % ,*(=-(*%# 
:*(-5! '(-(5.32%; "(;*!$!5%). 	 9('($&*!9,  "!$#-*!- "-!%"($&*!9 % =-85%; 
1-!%7,!= ",.; 4%-!/! 1-%9(*#3" # 4%1!,+( /$((,+(  !(=%*(*%#. �.%'!$(( 
-. 1-! "-.*(**+9 % %780(**+9  1! !'!9 %75!"!,$(*%# :$(9(*"!, 4%1!,+; 
 !(=%*(*%) #,$#(" # 6-(7(-!,.*%(. �'-.7832%( # 1-% 6-(7(-!,.*%% !";!=+ , 
,%=(  "-8>/% *(!';!=%9! 8=.$#"&   % 1!$&7!,.*%(9  % "(9 . 1%-.<%%, :*(-5!-
(9/! "& /!"!-+;  !1! ".,%9.   :*(-5!(9/! "&3 "(;*!$!5%0( /!5! !'!-8=!,.-
*%#. �-!9( "!5!, 1-% 6-(7(-!,.*%% 1(-(-(7.3" # ,!$!/*. =-(,( %*+, 0"!  *%-
>.(" /.0( ",!  /$(%,.(9+; 1!,(-;*! "() % 8,($%0%,.(" -. ;!= /$(#, 1!,+4.# 
 ('( "!%9! "& %75!"!,$(*%# /$((*+; =(".$(). �./%9 !'-.7!9,  82( ",8(" *(-
!';!=%9! "& -.7-.'!"/% '(7!";!=*!5!  1! !'. %75!"!,$(*%# :$(9(*"!, 4%1!-
,+;  !(=%*(*%)   6!-9%-!,.*%(9 1!,(-;*! "() ,+ !/!5! /.0( ",..  

�$# -(4(*%# 1! ".,$(**!) 7.=.0% '+$% 1-!,(=(*+ :/ 1(-%9(*".$&*+( 
%  $(=!,.*%# 1-!<(  . 1$. "%0( /!5! =(6!-9%-!,.*%# =-(,( %*+ 1-% ,*(=-(-
*%% 1-%79."%0( /!5! 18.* !*. , "!-<!,83 1!,(-;*! "& !'-.7<!,. �1-(=($(*+ 
 ".=%% 1-!<(  . =(6!-9%-!,.*%# =-(,( %*+ % "-('8(9+( ,($%0%*+ =.,$(*%#. 
�780(*+ /.0( ",(**+( %79(*(*%#  "-8/"8-+ "%1%0*!) ;,!)*!) 1!-!=+ ( !-
 *+), "%1%0*!) $% ",(**!) -.  (#**!- ! 8=% "!) ('(-(7+) % "%1%0*!) $% "-
,(**!) /!$&<( ! 8=% "!) (=8'.) ,$.>*! "&3 W !" 8 =! 30 % 1-% ,*(=-(*%% 18-
.* !*. ,=!$& ,!$!/!* *. -.7*+( 5$8'%*+.  

�(-,!)  ".=%% 1-!<(  . =(6!-9%-!,.*%# =-(,( %*+ 1!= 1-!84%*!)  !!"-
,(" ",8(" '$%7/%) / 1-#9!$%*()*!98 80. "!/ 1 =%.5-.99+ (-% . 1). �"!" 80.-
 "!/ =%.5-.99+  !!",(" ",8(" 81-85!) =(6!-9.<%% =-(,( %*+ M1 %  !5$. 8(" # 
  .*.$!5%0*+9 *.0.$&*+9 80. "/!9 !=*!6.7*!) =%.5-.99+  >."%# =-(,( %*+, 
1-%,(=(**!) , -.'!".; �. �. �5!$(,. [1] % =-85%; %  $(=!,."($(). 

�-% =! "%>(*%% 1%/!,!5! *.1-#>(*%# d2 1-!% ;!=%" 1!"(-# 8 "!)0%,! "% 
.*."!9%0( /%; :$(9(*"!, =-(,( %*+. �0. "!/ =-(,( %*+ 1!= "!-<!,!) 5-.*&3 
18.* !*.  /.$+,.(" #; *.0%*.(" # 1-!<(   9( "*!5!  9#"%# =-(,( %*+ ,=!$& 

                                           
81© �.*.1!$& /%) �. �., �8'$(,. �. 
., 2012  
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,!$!/!*. �"!)  ".=%% 1-!<(  . =(6!-9%-!,.*%#  !!",(" ",8(" 80. "!/ 2 =%.-
5-.99+ (-% . 1). �-('8(9+( ,($%0%*+ =.,$(*%# d2 1-% 6!-9%-!,.*%% 1-#9!-
85!$&*!) 1-!84%*+  ! ".,$#3" *( '!$(( 60 ��. =$#  ! *+, 66 ��. =$# '(-(-
7+, 90 ��. =$# =8'..  

 

 
 

�	�. 1. �%.5-.99. 1-(  !,.*%# =-(,( %*+  
1-% ,*(=-(*%% 18.* !*. ,=!$& ,!$!/!* 

 
	 1-!<(  ( 1!$80(*%# 1-#9!85!$&*!) 1-!84%*+ 1-!% ;!=%" =(6!-9.<%# 

=-(,( %*+ 1!= "!-<!,!) 1!,(-;*! "&3 18.* !*. (-% . 2). � %$%(  >."%# ,! -
1-%*%9.3" !=*!,-(9(**! -.**%( % 1!7=*%( 7!*+ 5!=%0*+;  $!(,. �-% :"!9 
6!-9%-8(" # 81$!"*(**+) 80. "!/ %7 =(6!-9%-!,.**!) =-(,( %*+ ,+ !"!) hd 
1!= =*!9 1-!84%*+. �. ".*5(*<%.$&*!9 -.7-(7( !'-.7<!, *.'$3=.3" #  /$.=-
/% =(6!-9.<%%  =,%5. 1!7=*() 7!*+ , =(6!-9%-!,.**!9 80. "/(. �. -.=%.$&-
*!9 -.7-(7( !'-.7<!, *.'$3=.(" # 8"!$2(*%( 7!* 1!7=*() =-(,( %*+ (-% . 3).  

�/ 1(-%9(*".$&*! !1-(=($(*+ 8 $!,%# 1!$80(*%# /.0( ",(**+; 1-!84%* 
5$8'%*!) hn, *( 1-(,+4.32() =,8;   1!$!,%*!) 4%-%* 1-!84%*+ �, '(7 "-(-
2%* 9(>=8 =*!9 % 5-.*&3 1-!84%*+:  

- !'>%9 7.5!"!,/% 1! 4%-%*(   8 %$%(9 =! 1200 �,  
- *./$!* ,!$!/!* , =-(,( %*( 7.5!"!,/% *( '!$(( 15 %.  
�-% :"!9 5$8'%*. =(6!-9%-!,.**!) 7!*+ hd *( =!$>*. 1-(,+4."& =,8; 

5$8'%* 1-!84%* hn: hd = (0,4÷1,8)hn. �-(,+4(*%( 8/.7.**+; 5$8'%* ,*(=-(*%#, 
!" 8" ",%( !'>%9. % *.$%0%( *./$!*. ,!$!/!* '!$(( 15 % 1!,+4.(" ,(-!#"-
*! "& ,!7*%/*!,(*%# "-(2%*. 

�780(*! ,$%#*%( ,$.>*! "% =-(,( %*+ *. /.0( ",! 1!$80.(9!5! !"1(0."-
/.. �-% 1-(  !,.*%%  8;!) =-(,( %*+ ,$.>*! "&3 W = 7÷18 % 1!$80(*+ !"1(-
0."/%   "!0*! "&3 -.79(-!,,  !!",(" ",832() 11—12 /,.$%"("8,   ,+ !"!) 
9%/-!*(-!,*! "() 1!,(-;*! "() *( '!$(( 85 9/9. �-% 8,($%0(*%% ,$.>*! "% 
W   18 =! 30 % /.0( ",! !"1(0."/. 7*.0%"($&*!  *%>.(" #, *. 5-.*#; 1-!84%*+ 
1!#,$#(" # ,!-  , $(= ",%( -.7-+,. % 7.=%-. ,!$!/!*; =*! 1-!84%*+ %9((" 
,+18/$83 6!-98 , $(= ",%( 81-85!5! ,!  ".*!,$(*%# =-(,( %*+; *. =*( 1-!-
84%*+ *.'$3=.3" # 9%/-!"-(2%*+. 
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�	�. 2. �;(9. 6!-9%-!,.*%# 
1-!84%*+ 18.* !*!9 

�	�. 3. �./-! "-8/"8-. =(6!-9%-!,.**!) 
=-(,( %*+ 1!= =*!9 1-!84%*+ ( ! *., W = 9 %) 

 
�(78$&"."+ %  $(=!,.*%) 1!7,!$%$% 8 ".*!,%"& =%.1.7!*+ ,.-&%-!,.*%# 

6./"!-!, =$# :/ 1(-%9(*".$&*+; %  $(=!,.*%) 8 %$%# 1-(  !,.*%# % 1!/.7.-
"($() /.0( ",. :$(9(*"!, 4%1!,+;  !(=%*(*%).  

�. ! *!,( 9("!=%/% �. �. �8;-#* /!5! [2] -.7-.'!".*. 9."(9."%0( /.# 
9!=($& (1) =$# -. 0(". 8 %$%# 1-(  !,.*%# 1-#9!85!$&*+; 1-!84%* , 7.5!"!,-
/.; %7 =-(,( %*+: 

 

 nSheBSF nck

h
B

f
S

f ntadrram

)D2)2(d(
)

1
Q

1
Q(2

+−=
+−

,  (1) 
 

5=( F — 8 %$%( 1-(  !,.*%#, �; σ — 1-(=($ 1-!0*! "% 1-%  >."%% ,=!$& ,!$!-
/!*, ��.; � — 4%-%*. 1-!84%*+, 99; S — "!$2%*. 7.5!"!,/%, 99; fm — /!-
:66%<%(*" "-(*%# =-(,( %*+ 1! 9(".$$8; fdr — /!:66%<%(*" "-(*%# =-(,( %*+ 
1! =-(,( %*(; µra, µta — /!:66%<%(*"+ �8.  !*.; h� — 5$8'%*. 1-!84%*+, 99; 
Dck — 1-(=($ 1-!0*! "% 1-%  /.$+,.*%% ,=!$& ,!$!/!*, ��.; n — /!$%0( ",! 
1-!84%*. 

�./%9 !'-.7!9, 8 %$%( 1-(  !,.*%# 7.,% %" !" *.%'!$((  82( ",(**+; 
6./"!-!,: 1!-!=+, ,$.>*! "% % "(91(-."8-+ =-(,( %*+, "!$2%*+ 7.5!"!,/%, 
4%-%*+ % 5$8'%*+ 1-!84%*+.  

� <($&3 !1-(=($(*%# .=(/,."*! "% 9!=($% (1) 1-!,(=(*+ :/ 1(-%9(*-
".$&*+( %  $(=!,.*%#, , -(78$&"."( /!"!-+; !1-(=($(*! 7*.0(*%( 8 %$%# 1-( -
 !,.*%# 1-#9!85!$&*+; 1-!84%* 4%-%*!) �, 5$8'%*!) h� , !'-.7<.; "!$2%-
*!) S = 25 99, 4%-%*!) � = 40 99, ,+ !"!)   = 60 99 (-% . 2), 1-% "(91(-."8-( 
20 °�;  /!-! "% 1-(  !,.*%# [ = 50 99/9%*, 8 %$%% !'>%9. 7.5!"!,/% 
5! = 1000 �. 	.-&%-8(9+( 6./"!-+: ,$.>*! "& =-(,( %*+ W = 7÷18 %, 5$8'%*. 
1-!84%*+ h� = 4÷11 99, 4%-%*. 1-!84%*+ � = 4÷20 99.  

	 -(78$&"."(  "."% "%0( /!) !'-.'!"/% :/ 1(-%9(*".$&*+; =.**+; 1-% 
5 %-9 8-!,*( 7*.0%9! "% 1!$80(*+ 8-.,*(*%# -(5-(  %% =$# !1-(=($(*%# 8 %-
$%# 1-(  !,.*%# , =-(,( %*(  ! *+, '(-(7+, =8'.. �./, =$# =-(,( %*+  ! *+ 
8-.,*(*%( -(5-(  %% %9((" ,%= (2): 

 

.03,6876,45
92,6424,3088,206861,148604,96121,9812 22

WBWh
hWBhWF

n

nes

−+
++++−−=   (2) 
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*.$%7 -(5-(  %!**+; 8-.,*(*%) 1!/.7.$, 0"! *.%'!$&4(( ,$%#*%( *. 
8 %$%( 1-(  !,.*%# Fe !/.7+,.(" %79(*(*%( 4%-%*+ 1-!84%*+ B, *. ,"!-!9 
9( "( 1!  "(1(*% ,$%#*%#  "!%" ,$.>*! "& =-(,( %*+ W, 5$8'%*. 1!$80.(9!) 
1-!84%*+ hn !/.7+,.(" *.%9(*&4(( ,$%#*%( (-% . 4).  
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       � 

 
�	�. 4. �.,% %9! "& 8 %$%# 1-(  !,.*%# Fe 1-#9!85!$&*!) 1-!84%*+ 

5$8'%*!) h� = 8 99 , =-(,( %*(  ! *+: 
. — !" 4%-%*+ 1-!84%*+ 	 1-% h� = 8 99; ' — !" ,$.>*! "% W 

 
�!1! ".,$(*%( -(78$&"."!, -. 0("!, 1! :91%-%0( /%9 7.,% %9! "#9 % 9!-

=($% (1) 1!7,!$%$! !1-(=($%"& 7*.0(*%# /!--(/"%-832%; /!:66%<%(*"!, k 

,$%#*%# 1!-!=+ % ,$.>*! "%. �"/$!*(*%# 8"!0*(**!) 9!=($% (-% . 5) !" :/ -
1(-%9(*".$&*+; =.**+; *. %  $(=!,.**!9 =%.1.7!*( *( 1-(,+4.3" 7 %.  

 

)2)2((
)

11
(2

nck

h
B

f
S

f

SheBSknF
ntadrram

τσ
µµ

+−=
+−

 
 

�	�. 5. �."(9."%0( /.# 9!=($& =$# -. 0(". 8 %$%# 1-(  !,.*%# 1-#9!85!$&*!) 1-!84%*+  
, 7.5!"!,/.; %7 =-(,( %*+  ! *+, '(-(7+, =8'. 

 
�"!0*(**.# 9!=($& 1!7,!$#(" 1-!,!=%"& -. 0("+ :*(-5! %$!,+; 1!/.7."(-

$() 1-!<(  . "!-<!,!5! 1-(  !,.*%# 1-#9!85!$&*+; 1-!84%*. 
	+1!$*(*+ :/ 1(-%9(*".$&*+( %  $(=!,.*%#, <($&3 /!"!-+; #,$#$. & 

!<(*/. 1-!0*! "% /$((,+;  !(=%*(*%) *. 1-(  !,.**+( 4%1+. �!-9. %  $(-
=8(9+; 7.5!"!,!/ 1-%,(=(*. *. -% . 6
. 
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e

�-!84%*.

�%1

fg fh

�(6!-9%-!,.**.#\
7!*.

i

 

 


       � 

 
�	�. 6. �!-9. % -.79(-+ 7.5!"!,!/ 4%1!,+;  !(=%*(*%): 

. — =!  /$(%,.*%#; ' — 1! $(  /$(%,.*%# 
 
�$# % 1+".*%) 1-!0*! "%  !(=%*(*%) 1! =$%*( *. -. "#>(*%( drW % %75%' 

dizW 1! ���� 15613.5-79 % 15613.4-78 *. "!-<.; 7.5!"!,!/ "!$2%*!) S = 25 99, 
4%-%*!) T = 40 99, =$%*!)   = 160 99 (-% . 6�) '+$% 1!$80(*+ 1-!6%$% 4%-
1!,+;  !(=%*(*%) =,8; "%1!-.79(-!, — 
 % �. 	 "%1!-.79(-( 
 "!$2%*. 4%1. 
 ! ".,%$. S4 = 2 99, 4%-%*. 1-!84%*+ � = 2,2 99, 5$8'%*. 1-!84%*+ 
hn = 10 99, 4.5 4%1. t4 = S4 + hn = 4,2 99; , "%1!-.79(-( � — S4 = 4 99, 
� = 4,2 99, hn = 20 99, t4 = 8,2 99. �$#  /$(%,.*%# 1-%9(*#$% /$() �	
   1-(-
=($!9 1-!0*! "% *.  =,%5 *( 9(*(( 4,4 ��
, -. ;!= /$(# 200 5/92.  

�-!0*! "& % 1+".**+;  !(=%*(*%)  ! ".,%$. 38÷58 % !" 1-!0*! "% 9. -
 %,*!) =-(,( %*+, 0"! 8=!,$(",!-#(" "-('!,.*%#9  ".*=.-"!, *. %7=($%#   % -
1!$&7!,.*%(9  /$((**+; 7.5!"!,!/, *.1-%9(-, ���� 475-78. �/ 1(-%9(*".$&-
*! 1!$80(*+ 8-.,*(*%#, 1!7,!$#32%( 1-!5*!7%-!,."& 1-!0*! "&  !(=%*(*%) 
1! =$%*( *. 1-(  !,.**+( 4%1+. 

�.7-.'!".**+)  1! !' 6!-9%-!,.*%# :$(9(*"!, 4%1!,+;  !(=%*(*%) #,-
$#(" # '(7!";!=*+9, :*(-5! '(-(5.32%9, 9!>(" 1-%9(*#"& # , 1!"!0*+; $%-
*%#; % 1!7,!$#(" 1!$80."& 4%1!,+(  !(=%*(*%#, !'( 1(0%,.32%( 1-!9+4-
$(**+( "-('!,.*%#. 

 
�	��	����
	����	� ��	��� 

1. 0�����, �.  . �-(,( %*!,(=(*%(   ! *!,.9% $( *!5! "!,.-!,(=(*%# [�(/ "] : 80('*%/ 
=$# $( !"(;*%0. ,87!, / �. �. �5!$(,. — �7=. 3-(, 1(-(-.'. % =!1. — �. : ����, 2001. — 
340  .  

2. 8�(��	���, $.  . �-(  !,.*%( =-(,( %*+ [�(/ "] / �. �. �8;-#* /%). — �. : �( *. 
1-!9- "&, 1964. — 352  . 
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= � 662.63:630.3 

 

$��'���	��� �������+( ������ � �������+( ������� ������	� ����� �' ����� ��-

�+"���� )!!�������	�� �	����'��
��� ����	��+ � �"���� ������+ �����'
,�� ��	�-

	���+( ��(����. 

 
5. &. &������, 

/.*=%=." "(;*%0( /%; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
���� ��	�6���5 ��������	
��5 ��3���	  

�����
4���	�� � ����9 �1���6���5 ������ 82 
 

�(5!=*# *. =($#*/.; ,! 9*!5%; -(5%!*.; �� 5*%(" , 4".'($#; =-!,#*.# % 
9.$!"!,.-*.# =-(,( %*., *( 5!,!-# 8> ! 1!-8'!0*+; ! "."/.; % 1(-(7-($!) 
=-(,( %*(. �5-!9*!( /!$%0( ",! !";!=!, 7./.1+,.3" # , 7(9$3 1! $( -8'!/ 
1-%  "-!%"($& ",( .,"!9!'%$&*+; % >($(7*+; =!-!5, "-8'!1-!,!=!, % ". =. :"!-
5! =.>( *%/"! % *(  0%".(". 	 �.1.=*!) �,-!1( , ( :"% !";!=+ , ,%=( 5*%$% 
 >%5.3" # *. ��� % , /!"$.; >%$+; =!9!,. 	! , (9 9%-(  ()0.  1-!%7,!=%" # 
'!$(( 15 9$* " =-(,( *+; 1($$(" , 5!=. 	 "!9 0% $(, , �,-!1( — !/!$! 9 9$* ", 
, ��
 — 2,8 9$* ", , �.*.=( — 1,4 9$* ", . , �� — !/!$! 1 9$* ". 

�.  (5!=*#4*%) =(*& , $( !1-!9+4$(**!9 /!91$(/ ( % 1!$&78(" # "!$&-
/! 25 % !";!=!, =(-(,!!'-.'!"/%, *( 5!,!-# 8>( ! 1!-8'!0*+; ! "."/.;, /!"!-
-+( 1-! "! *( ,+,!7#" # %7 $( . —  0%".(" # *( -(*".'($&*!. �!"# :"! 9%$-
$%!*+ -8'$(), , 0. "*! "%, =.**+) 1-!=8/" 9!5 '+  "."& :/ 1!-"*+9 , ,%=( 
"(; >( "!1$%,*+; 5-.*8$. 

�($$("+ 1! "(1(**! 1-(,-.2.3" # %7 "!1$%,. '8=82(5!, /./ %; !'+0*! 
*.7+,.$%, , «"!1$%,! *. "!#2(5!»:   8,($%0(*%(9  1-! . *. "!1$%,*+( 5-.*8-
$+ -. "(" /!$%0( ",! 1($$("*+; 7.,!=!, % !'2%) !'?(9 ,+18 /.(9!) %9% 
1-!=8/<%%. �(;*!$!5%% 1-!%7,!= ",. 1($$(", ,1(-,+( 1!$80%,4%( 4%-!/!( 
-. 1-! "-.*(*%( , �,-!1(,  ".*!,#" # , ( '!$(( 1!18$#-*+9% % , �!  %%. �-% 
:"!9 , *(/!"!-!)  "(1(*% -(4.3" # ,!1-! + :/!$!5%%, % 1!,+4.(" # :66(/-
"%,*! "& % 1!$&7!,.*%# $( ! (0*!5! 6!*=.. 

	 �!  %% ( $% -.7,%,."& 1-!%7,!= ",! '%!"!1$%,., "!  1-!  *. :"8 1-!-
=8/<%3 -!  %) /%; 1-(=1-%#"%), 80%"+,.# 1(- 1(/"%,*+( 1!"-('*! "% -+*/. 
(! !'(**! (,-!1() /!5!), , (5=. '8=(". 	 '$%>.)4%( 5!=+  (-&(7*+9 %91!-"(-
-!9  ".*(" �%".), 0"! #,$#(" # 1!$!>%"($&*+9 6./"!-!9 =$# 1-!%7,!= ",. 
'%!"!1$%,. , �%'%-% % *. �.$&*(9 	! "!/(. �./%9 !'-.7!9, 8 �!  %% ( "& , ( 
1-(=1! +$/%  "."& !=*%9 %7 5$.,*+; :/ 1!-"(-!, *.  "-(9%"($&*! -.7,%,.3-
2(9 # 9%-!,!9 -+*/( '%!"!1$%,.. 

 	 1! $(=*%( 5!=+ !'?(9 1-!%7,!= ",. "!1$%,*+; 5-.*8$ , �!  %% !<(*%-
,.(" # *. 8-!,*( 0,9—1 9$* ". �2( 1#"& $(" *.7.= =!$# ,*8"-(**(5! -+*/. 1!-
"-('$(*%# 1-!%7,!=%9+; , �!  %% 5-.*8$  ! ".,$#$. !/!$! 5 % !" !'2(5! !'?-
(9. , (; 1-!%7,(=(**+; , �!  %% 1($$(",  (5!=*# :". <%6-. *.;!=%" # , 1-(=(-
$.; 30—35 %.  
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	  ,#7%   8,($%0(*%(9 !'?(9!, ,+18 / 1($$(" ,! , (9 9%-( ,!7*%/.(" 1!-
"-('*! "& , *!,+; !'?(9.;  +-&#. � 1!$&78(9!5!  (5!=*# /!$%0( ",. !";!=!, 
=(-(,!!'-.'!"/% (!1%$!/, 2(1+,  "-8>/%, /8 /!,+( !";!=+) 8>( *(=! "."!0*!. 
� %$%,.(" # /!*/8-(*<%# ��� % 1$%"*+; 1-!%7,!= ", 7. % 1!$&7!,.*%( :"!5! 
 +-&#. �!:"!98 , ( '!$(( ./"8.$&*+9  ".*!,%" # ,!1-!  % 1!$&7!,.*%# $( !-
 (0*+; !";!=!,. �-!9( "!5!, 1-!%7,!= ",! '%!"!1$%,. , ,%=( 5-.*8$, 2(1+, 
9!>("  "."& $!/!9!"%,!9 -.7,%"%# -!  %) /!) 5$8'%*/%: :"! /!"($&*+( , *(5.-
7%6%<%-!,.**+; -(5%!*.; % 1(-(,!= 98*%<%1.$&*+; /!"($&*+;   % /!1.(9+; 
,%=!, "!1$%,. (85$#, *(6"%, 9.78".) *. '%!"!1$%,! %  !7=.*%( *!,+; -.'!0%; 
9( " , -.)!*.;   , ( ,!7-. ".32() '(7-.'!"%<(), ,*(=-(*%( *!,+; "(;*!$!5%) 
% 9!=(-*%7.<%# %*6-. "-8/"8-+. 

�-!%7,!= ",! 5-.*8$ #,$#(" # *( 1!$80(*%(9 1-!=8/<%% *%>*(5! 1(-(=(-
$., . ,+ !/!-(*".'($&*!) 1(-(-.'!"/!) !";!=!, =-(,( %*+, /!"!-+( -.*(( *%-
5=( *( % 1!$&7!,.$% & % 5*%$% , !",.$.; *. $( ! (/.; %$%  >%5.$% &, 0"! 1-%-
,!=%$! / *.-84(*%3 :/!$!5%0( /!5! '.$.* .. �=*./! -!  %) /%) -+*!/ 7*.0%-
"($&*! !"$%0.(" # !" (,-!1() /!5!. �*,( "!-!, % 1-!%7,!= ",(**%/!, %*"(-(-
 8(" , 1(-,83 !0(-(=& '+ "-+) ,!7,-." %*,( "%<%), . *( =!$5! -!0*+( 1-!(/-
"+   1(-%!=!9 !/81.(9! "% 8—10 $(". �(*&5%, ,$!>(**+( , '%!"!1$%,*+( 
1-!(/"+, =!$>*+ *.0."& 1-%*! %"& 1-%'+$& , 9./ %9.$&*! /!-!"/%(  -!/%, . 
:"! 7*.0%", 0"!  -!/ %75!"!,$(*%# $%*%% % 1(-%!= !/81.(9! "% !'!-8=!,.*%# 
"./>( =!$>*+ '+"& 9%*%9.$&*+9%. �( 9!"-# *. :"!, 8>(  ()0. , , �! /!,-
 /!) % �(*%*5-.= /!) !'$. "%, . "./>( *. �-.$(, 1-!%7,!= ",! 5-.*8$ % "!1-
$%,*+; '-%/("!,, ! *!,*+9% 1!"-('$(*%#9% /!"!-+; #,$#3" # /!""(=>*+( 
1! ($/%, 5=(  82( ",8(" 1-!'$(9.   1!=,(=(*%(9 5.7., =! ".,/. 5-.*8$ % '-%-
/("!, ,$.=($&<.9 /!"$!,, 8 ".*!,/. %  (-,% *!( !' $8>%,.*%( /!"$!, % /.9%-
*!,, 1!$%9(-%7.<%# '%!"!1$%,.  -(=% *. ($(*%# 7. 1! $(=*%( *( /!$&/! $(" 
 ".$%  $!>%,4%9 #  (-&(7*+9 '%7*( !9. 

�"!'+ , ( :"! 1-(,-."%"& , -(.$&*! "&  (5!=*#4*(5! =*#, *(!';!=%9! 
=.$&*()4(( -.7,%"%( $( *!5! 7./!*!=."($& ",. , *.1-.,$(*%% ,+-.'!"/% *!-9, 
 "%98$%-832%; 5$8'!/83 1(-(-.'!"/8 =-(,( %*+ % -(4(*%# 1-!'$(9+ 8"%$%-
7.<%% =-(,( *+; !";!=!,. �8>*! 1! "81%"& "./, 0"!'+ %; ,+,!7 %7 $( .  ".$ 
,+5!=*+9, /./ :"!, *.1-%9(-,  =($.*! , �%*$#*=%% % �,(<%%. �$(=8(" -.7-.-
'!"."& 1-!5-.99+ -.7,%"%# '%!:*(-5("%/% , -.9/.; 7./!*. !' :*(-5!:66(/-
"%,*! "%   1-%,$(0(*%(9 �!*=. -(6!-9%-!,.*%# ���, . "./>( =-85%; 7.%*"(-
-( !,.**+; !-5.*%7.<%) % ,(=!9 ",. 

�(4%, :"!" ,!1-! , 9+ 9!>(9 1-%89*!>."& '!5." ",. *.4%; $( !,. 
 
 
 
 
 
 
 
 
 



 511 

= � 37.091.3 (470.13) 
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����� ��������	���� ��	
 ��
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���. 

 
�. �. (��������, 

7.,(=832%) $.'!-."!-%() 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

5. &. &������, 
/.*=%=." "(;*%0( /%; *.8/, =!<(*"  
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
��������	
��� 1����
 ��
����� 	 ���26���� 

�������
��	����� �
2���	
 ���2���5 ��������	 83 
 

�.**.#  "."&# !"-.>.(" 9("!=%0( /%( 1-%*<%1+,  8"& /!"!-+;  ,!=%" # / 
1-(!=!$(*%3 !"!-,.**! "% "(!-%% !" 1-./"%/%, . "./>(  !7=.*%3 !1-(=($(*-
*+; 8 $!,%), 0"!'+ ,!,$(/."&  "8=(*"!, , 1-!<(   ./"%,*!5!  .9! "!#"($&*!5! 
1!% /. *!,+; 7*.*%). �66(/"%,*+9  -(= ",!9 -.7,%"%# %*"(-( . / !'80(*%3 
#,$#(" #  .9! "!#"($&*.# -.'!". 80.2%; # *. 1-./"%0( /%; 7.*#"%#;. �-!9( 
"!5!, "./%( -.'!"+  1! !' ",83"  !7*."($&*!98 1-%9(*(*%3 1!$80(**+; 7*.-
*%) *. 1-./"%/(, !'( 1(0%,.3" ./"%,*!( % 1-!0*!( %; 8 ,!(*%(, ,! 1%"+,.3" 
8  "8=(*"!,  1! !'*! "&  .9! "!#"($&*! 9+ $%"& % .*.$%7%-!,."&, 1!$&7!,."&-
 # %* "-89(*".9%, 1-% 1! !'$(*%#9% % 1-!0%9 !'!-8=!,.*%(9. �-% %780(*%% 
8 "-!) ",.  $!>*!5! !'!-8=!,.*%# *.%'!$(( :66(/"%,*+9  0%".(" # 1!/.7 *.-
"8-.$&*!5! !'?(/"., . *( =(9!* "-.<%# 9!=($() % 9./("!,. �-!9( ,+4( %7$!-
>(**!5!, 1-(1!=.,."($3 *(!';!=%9! 1-./"%0( /%( 7.*#"%#  !1-!,!>=."& !'?-
# *(*%#9%, /./ 1! $(=!,."($&*!(, =!/.7."($&*!(, 1! "-!(**!( *.  8>=(*%#; % 
89!7./$30(*%#;, %7$!>(*%#;  $!>*!5! 9."(-%.$. 1-!5-.99+. 

� :"!) <($&3 =$# 1!=5!"!,/% , ��� ,+ !/!/,.$%6%<%-!,.**+;  1(<%.-
$% "!,, ,$.=(32%; 1! $(=*%9% =! "%>(*%#9% *.8/% % "(;*%/%, %9(32%; *.-
,+/% , 1-!,(=(*%% *.80*!-%  $(=!,."($& /%; -.'!", /!91&3"(-*!5! 9!=($%-
-!,.*%# *. ! *!,(  !,-(9(**+; �
��, -(.$%7832%;  ,!% =! "%>(*%# *. 
1-./"%/(, '+$.  !7=.*. $.'!-."!-%# « �**!,.<%!**+; "(;*!$!5%) , 9('($&*!) 
% =(-(,!!'-.'."+,.32() 1-!9+4$(**! "%». � *!,*+9 *.1-.,$(*%(9 =(#-
"($&*! "% $.'!-."!-%% #,$#(" # !-5.*%7.<%# 80('*!-1-!%7,!= ",(**!5! 1-!-
<(  .  "8=(*"!,. 	  !!",(" ",%%   6./"!-!9 80('*!-1-!%7,!= ",(**!5! 1-!-
<(  . % *.7*.0(*%(9 -.'!" $.'!-."!-%# 1!=-.7=($#(" # *. 80. "/%: 

– 80('*!-/!* "-8/"!- /%) (1-!,(=(*%( 80('*+; % 1-./"%0( /%; 7.*#"%) 1! 
 !7=.*%3 : /%7!,, 0(-"(>(), 9!=($(), -.7-.'!"/.  9(" % =-85!) =!/89(*".<%%); 

– 1-!%7,!= ",(**+) (1-!,(=(*%( 1-./"%0( /%; 7.*#"%) 1! -. /-!3 1$%" 
����, !'$%<!,/% /-!9!/ %  '!-/% 9('($%; 1-./"%0( /%( 7.*#"%# 1! %75!"!,-
$(*%3 ! *!,*+; '$!/!,  !  "(/$!1./(".9% %7 =(-(,#**!5! % 1$. "%/!,!5! 
1-!6%$#). 
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�$.5!=.-# "./!98 -(4(*%3 ��� %9((" ,!79!>*! "&  !,(-4(* ",!,."& 
80('*+) 1-!<(  , -(.$%7!,+,."&  ,!% =! "%>(*%# *. 1-./"%/(. �-./"%0( /%( 
7.*#"%# , $.'!-."!-%% =.3" ,!79!>*! "&  "8=(*".9 !;,."%"& 1!$*! "&3 , 3 
"(;*!$!5%0( /83 1! $(=!,."($&*! "& -.'!" !" 1-!(/"%-!,.*%# =!  '!-/% 5!"!-
,!) 1-!=8/<%%, "(9  .9+9, 1-(=8 9."-%,.# 85$8'$(*%( % 81-!0*(*%( 1-!6( -
 %!*.$&*!5! %*"(-( . / %7'%-."($&*!)  1(<%.$&*! "%. 	! ,-(9# 7.*#"%), %78-
0.# !'!-8=!,.*%(,  !,-(9(**+( "(;*!$!5%0( /%( 1-!<(  +,  "8=(*"+ 1-%!'-(-
".3" 1-./"%0( /%( *.,+/% -.'!", -. 4%-#3" "(;*%0( /%) /-85!7!-. �(-,+( 
-(78$&"."+ !'80(*%#  "8=(*"!, % -.'!"+ *.  ".*/.;, 1!/.7.$%, 0"! *. '.7( $.-
'!-."!-%%, ,!79!>*!, !-5.*%7!,+,."& 1!=!'%( 9.$!5! 1-(=1-%#"%# 1! /!* "-
-8%-!,.*%3 % %75!"!,$(*%3 9('($%. �"! =.(" ,!79!>*! "&  "8=(*".9 %9("& 
/!*/-("*+( 1-./"%0( /%( *.,+/% 1!  ! ".,$(*%3 '%7*( -1$.*!,, =%7.)*-
1-!(/"!, % !-5.*%7.<%% 1-!%7,!= ",. 1-%'$%>(**+; / -(.$%#9  (5!=*#4*(5! 
=*# 1-%  !7=.*%% 9.$+; 1-(=1-%#"%) %  !' ",(**+; 1-!%7,!= ",. 

�(.$%78# 9("!= 1-./"%/%, *. /.6(=-( =(-(,!!'-.'."+,.32%; 1-!%7,!= ", 
-(4.3"  $(=832%( 7.=.0%: 

– =! "."!0*!( !'( 1(0(*%(  $!>*! "% , (; ,%=!, -.'!" % !1(-.<%), "%-
1%0*+; =$# 1-!6(  %% "(;*!$!5.. 

– 1-(=! ".,$(*%( ,!79!>*! "% -.'!"."&    !,-(9(**+9 !'!-8=!,.*%(9 
– 6!-9%-!,.*%( !-5.*%7.<%!**+; 89(*%) % *.,+/!, !-5.*%7.<%% "-8=. % 

-.'!0(5! 9( "., !1-(=($(*%( /.0( ",. -.'!"+, /!*"-!$# %  .9!/!*"-!$#, ,+#,-
$(*%( 1-%0%* '-./.. 

�$# :"!5! *. /.6(=-( "(;*!$!5%) =(-(,!!'-.'."+,.32%; 1-!%7,!= ", 
-.7-.'!".*+ 1-./"%0( /%( % $.'!-."!-*+( -.'!"+, 1!7,!$#32%(  !,(-4(* "-
,!,."& %**!,.<%!**+( "(;*!$!5%% , 9('($&*!) % =(-(,!!'-.'."+,.32() 1-!-
9+4$(**! "%. 	 -(78$&"."( ,+1!$*(*%# :"%; -.'!"  "8=(*"+ 1!$80.3" 1-./-
"%0( /%( *.,+/% 1-!,(=(*%# ! *!,*+; "(;*!$!5%0( /%; -(58$%-!,!/  ".*/., . 
"./>( ,+1!$*(*%( "(;*!$!5%0( /%; 1-!<(  !, 1! %75!"!,$(*%3 9('($%, $%'! 
=-85!)  "!$#-*!) 1-!=8/<%%. �./!) 1!=;!= / 9("!=8 !'80(*%#  "8=(*"!, *. 
/.6(=-( =(-(,!!'-.'."+,.32%; 1-!%7,!= ", 1!7,!$#(" 7./-(1$#"&  1(<%.$&-
*+( 7*.*%# 80('*!5! 1-!<(  ., 1!,+4."& %*"(-(  / %780.(9!98 1-(=9("8. 

�66(/"%,*! "& 1-./"%0( /%; 7.*#"%) 8 %$%,.(" # "(9, 0"!  "8=(*"+ 1!-
,"!-#3" % 7./-(1$#3" 1-!)=(**+) 9."(-%.$, . 1-(1!=.,."($& %9((" ,!79!>-
*! "& =($."& .*.$%7 =!182(**+; !4%'!/ % !<(*/8 7*.*%) % 89(*%)  "8=(*"., 
0"! 1!7,!$#(" 1-(1!=.,."($3 ,+#,%"&  "(1(*& 8 ,!(**! "%. 


*.$%7%-8# -.'!"8 *. 1-./"%0( /%; 7.*#"%#; /.>=!5!  "8=(*". % , () 
5-811+ , <($!9, 8 1-(1!=.,."($# 1!#,$#(" # ,!79!>*! "& 1!$80%"& %*6!-9.-
<%3 !  "(1(*% 1!=5!"!,$(**! "%  "8=(*"!,, . "./>( 1-!'($+ , !'80(*%% /!"!-
-+(  $(=8(" '!$&4( ./<(*"%-!,."& ,*%9.*%( , 1-!<(  ( 1!=5!"!,/% '8=82%; 
 1(<%.$% "!,. 
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= � 541.64:532.5:539.199:547.458.84 
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8. -. ���������, 

/.*=%=." ;%9%0( /%; *.8/,  ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"(") 

 
�������� �
���������4� �����3�8����5 84 

 
	 1! $(=*%( =( #"%$("%# , ;%9%% =-(,( %*+ !"9(0.(" # -! " %  $(=!,.-

*%), 1! ,#2(**+; ,!1-! .9 ;%9%0( /!5! 9!=%6%<%-!,.*%# 1-%-!=*+; -. "%-
"($&*+; 9."(-%.$!, [1]   <($&3 1!$80(*%# -.7$%0*+; 1-./"%0( /% 1!$(7*+; 
1-!=8/"!,. �! "."!0*! '!$&4!( ,*%9.*%( 8=($#(" # ,!1-! 8 -.7-.'!"/% *!,+; 
 !-'<%!**+; 9."(-%.$!, *. ! *!,( 9!=%6%<%-!,.**!5! -. "%"($&*!5!  +-&# % 
(5! /!91!*(*"!, [2]. �./%(  !-'(*"+ 9!58" *.)"% 1-%9(*(*%( , -.7$%0*+; !'-
$. "#; *.-!=*!5! ;!7#) ",., , "!9 0% $( , -(4(*%% 7.=.0 !0% "/%  "!0*+; ,!=. 
	  ,#7%   7.5-#7*(*%(9 1!0,, ,!=!(9!, "#>($+9% 9(".$$.9%, -.=%!*8/$%=.9%, 
*(6"(1-!=8/".9% % ". 1. ,!7*%/.(" *(!';!=%9! "& , *!,+; :66(/"%,*+;, . 
5$.,*!(, =(4(,+;  !-'<%!**+; 9."(-%.$.;, /!"!-+( 9!5$% '+ 1!5$!2."& ,(-
2( ",., *.;!=#2%( # *. 1!,(-;*! "% 1!0,+ %$% ,!=+. 	  ,#7%   :"%9  !7=.*%( 
,+ !/!:66(/"%,*+;  !-'(*"!, (, "!9 0% $( -. "%"($&*!5! 1-!% ;!>=(*%#), 
1!7,!$#32%; 7*.0%"($&*!  *%7%"& 8-!,(*& 7.5-#7*(*%# ,!=*+;  -(= % 1!0,, 
#,$#(" # ,( &9. ./"8.$&*!) *.-!=*!;!7#) ",(**!) 7.=.0(). 

C!-'(*".9% *.7+,.3" ",(-=+( %$% >%=/%( ,(2( ",.,  1! !'*+( 1!5$!-
2."& 5.7+, 1.-+, -. ",!-(**+( ,(2( ",.. �7 ",(-=+;  !-'(*"!, *.%'!$(( 4%-
-!/! % 1!$&783" # 9."(-%.$+, !'$.=.32%( '!$&4!) 8=($&*!) 1!,(-;*! "&3 
— ./"%,%-!,.**+) 85!$&,  %$%/.5($&, <(!$%"+, !/% & .$39%*%#, . "./>(  %*-
"("%0( /%( %!*!!'9(**+(  9!$+. �.-#=8   *(!-5.*%0( /%9%  !-'(*".9% , 1!-
 $(=*%( 5!=+ *.9("%$. & "(*=(*<%# /  !7=.*%3 -.7$%0*+; 1!-!4/!,+; % ,!-
$!/*% "+;  !-'(*"!, -. "%"($&*!5! 1-!% ;!>=(*%#. � ;!=*+9  +-&(9 =$# 
1!=!'*+;  !-'<%!**+; 9."(-%.$!, 9!58"  $8>%"& -.7$%0*+( !";!=+ =(-(,!-
1(-(-.'."+,.32() 1-!9+4$(**! "% %  ($& /!5! ;!7#) ",.. �-(=% -.7*!!'-
-.7*+;  ($& /!;!7#) ",(**+) !";!=!, 9!>*! !"9("%"&  !$!98 7$./!,+; -. -
"(*%), , �!  %% (>(5!=*! *./.1$%,.(" # !/!$! 200 9$* "  !$!9+ 7$./!,+;. 
	!79!>*! "%  !-'<%!**+; 9."(-%.$!, -. "%"($&*!5! 1-!% ;!>=(*%# =! ".-
"!0*! ,($%/%, 1! /!$&/8 !*%  1! !'*+ 8=.$#"& %7  "!0*+; ,!= *( "!$&/! "#>(-
$+( 9(".$$+, -.=%!*8/$%=+, *! % !-5.*%0( /%( ,(2( ",.. 

� *!,*+9% /!91!*(*".9% 1-./"%0( /% $3'!) -. "%"($&*!) "/.*% #,$#("-
 # <($$3$!7. % $%5*%*. �%5*%* — 1-%-!=*+) 1!$%9(-,  !=(->.*%( /!"!-!5! , 
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=-(,( *+; ,%=.; -. "(*%)  ! ".,$#(" !" 15 =! 36 % !'?(9. -. "%"($&*!) 9.  + 
[3]. �%5*%* ;%9%0( /%  "!(/ % =$%"($&*!( ,-(9# *( -.7-84.(" # [4]. �./ 1-.-
,%$!, ,! , (; 1-(=$.5.(9+; -.7-.'!"/.; % *.80*!-1-./"%0( /%; %  $(=!,.*%#; 
% 1!$&7!,.*+ "(;*%0( /%( $%5*%*+ %$% 1-!=8/"+ %; ;%9%0( /!) "-.* 6!-9.-
<%%, !"*! #2%( # / "./ *.7+,.(9+9  %$&*!%79(*(**+9 $%5*%*.9. �$# 1-%=.-
*%# 1-%-!=*!98 $%5*%*8 %$% (5! 1-!%7,!=*+9  ,!) ", .= !-'(*". *(!';!=%9! 
,,( "% *. 1!,(-;*! "& 9."-%<+ %!*!5(**+( 5-811+, *( 82%( !1-(=($(**+) 
7.-#=, % 1!$80%"& 9."-%<8   -.7,%"!) ,*8"-(**() 1!,(-;*! "&3 [5]. 

�7,( "*.  !-'<%!**.#  1! !'*! "& !";!=. ;%9%0( /!) 1(-(-.'!"/% =-(,(-
 %*+ — 5%=-!$%7*+; $%5*%*!, [6, 7]. 	 -.'!"( [8] %780(*.  !-'<%!**.# ./"%,-
*! "& 5%=-!$%7*+; $%5*%*!,, 1!$80(**+; %7 =-(,( *+; !1%$!/, 4($8;%  (9#* 
;$!10."*%/., -% !,!) $875% % 9!=%6%<%-!,.**+; 5%=-!$%7*+; $%5*%*!, 1! 
!"*!4(*%3 / 1!$#-*+9 /!91!*(*".9  +-!5! ;$!1/!,!5! 9. $. , 5(/ .*(. �. 
! *!,( %7!"(-9 .= !-'<%% 1!$#-*+; /!91!*(*"!, ;$!1/!,!5! 9. $. *. , (; 
!'-.7<.; $%5*%*. !1-(=($(*+ 7*.0(*%# 1-(=($&*!) .= !-'<%%. �.7*+( 7*.0(-
*%# 1-(=($&*!) .= !-'<%% !'8 $!,$(*+ -.7$%0*!)  "-8/"8-!) /$("!0*+;  "(-
*!/ -. "%"($&*!5! 9."(-%.$. % ! !'(**! "#9% (5! ,*8"-(**() 1!,(-;*! "%. 

�(;*%0( /%( $%5*%*+ % %; 1-!%7,!=*+( 1!/.7+,.3" ;!-!483  !-'<%3 , 
!"*!4(*%% %!*!, *(/!"!-+; 9(".$$!, [9]. �./ %9.$&*.#  !-'<%# %!*!,  ,%*-
<. % <%*/. (Pb2+ — 157,5 95/5, Zn2+ — 41,2 95/5) *.'$3=.(" # *. 5%=-!$%7*!9 
$%5*%*( 4($8;%  (9#* ;$!10."*%/., 0"!, ,(-!#"*!,  ,#7.*!   '!$&4%9  !=(--
>.*%(9 /.-'!/ %$&*+; 5-811. 

�.$&<(, % �8=./!, [10] 1!$80%$%  !-'(*" *. ! *!,( 5%=-!$%7*!5! $%5*%-
*. % ./"%,%-!,.**!5! /!*<(*"-.". '.-=+, ,7#"!5! , /.0( ",(  4%,.32(5! .5(*-
". =$#  !7=.*%# 1!$%9(-*!)  "-8/"8-+. �$# 1!$80(*%# %!*!!'9(**%/!, % -
1!$&7!,.$% 5%=-!$%7*+) $%5*%* ( !=(->.*%( $%5*%*. — 65—67 %, "-8=*!5%=-
-!$%78(9+; 1!$% .;.-%=!, — 30—35 %, 7!$+ — 2—3 %) % /!*<(*"-." '.-=+   
 !=(->.*%(9  8;%; ,(2( ", 50—51 %, /!"!-+) 1-(=,.-%"($&*! 1!=,(-5.$% 
/!*=(* .<%!**!) !'-.'!"/( % ./"%,.<%% /!*<(*"-%-!,.**!)  (-*!) /% $!"!). 
	 1!$80(**+; !'-.7<.; !1-(=($#$% !'9(**83 (9/! "& ,  "."%0( /%; 8 $!,%#; 
, �+-6!-9( 1! %!*.9 *."-%# %7 2($!0*!5! -. ",!-., /!$('.*%# !'9(**!) (9/!-
 "% ,.-&%-!,.$% , 1-(=($.; 3,5—6,4 95-:/,/5. 

�. ! *!,( 5%=-!$%7*!5! $%5*%*.  %*"(7%-!,.*+ .9%*!$%5*%*+, /!"!-+( , 
 ,!3 !0(-(=& #,$#3" # 1!$%! *!,.*%#9%   !'9(**!) (9/! "&3 1,0—3,2 95-
:/,/5 % ;.-./"(-%783" # ,+ !/!)  !-'<%!**!)  1! !'*! "&3 , !"*!4(*%% "#-
>($+; 9(".$$!, [11]. 
9%*!$%5*%*  !-'%-8(" '!$(( 90 %  !=(->.2%; # , 
 "!0*+; ,!=.; %!*!, >($(7., 9(=%, *%/($#,  ,%*<., <%*/. % !/!$! 50 % %!*!, 
9.5*%#, ;-!9., /.=9%#. �!-'<%!**.#  1! !'*! "& .9%*!$%5*%*!, !'?# *#(" # 
!'-.7!,.*%(9 ,*8"-(**%; /!91$(/ !,   "#>($+9% 9(".$$.9%. �!  -.,*(*%3   
% ;!=*+9 5%=-!$%7*+9 $%5*%*!9 ./"%,*! "& .9%*!$%5*%*!, !/.7+,.(" # 1!-
,+4(**!) , 15 -.7. �$# 1-!%7,!= ",. 1!=!'*+;  !-'<%!**+; 9."(-%.$!, 9!-
58" % 1!$&7!,."& # "./>( $%5*! !=(->.2%( !";!=+ 1(-(-.'!"/% =-(,( %*+ 
(!1%$/%, =-(,( *.# 98/., <($$!$%5*%*+). 

�!-'<%!**.# ./"%,*! "& "(;*%0( /%; $%5*%*!, 1-!#,$#(" # "./>( 1! !"-
*!4(*%3 / >($0*+9 /% $!".9. 	 -.'!"( [12] %  $(=!,.*.  !-'<%# ;!$(,!) % 
".8-!;!$(,!) /% $!" "(;*%0( /%9% $%5*%*.9% % %; 1-!%7,!=*+9%. �$# :"!5! 
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% 1!$&7!,.*+ 5%=-!$%7*+) $%5*%* 4($8;%  (9#* ;$!10."*%/.,  8$&6!$%5*%* 
% *%"-!$%5*%*. �!-'<%# /% $!" ! 82( ",$#(" # 7.  0(" ,!=!-!=*+;  ,#7(), 
1-%0(9 *.%'!$(( ./"%,*+9 #,$#(" # *%"-!$%5*%*. 

�7 ,!$!/*% "+;  !-'(*"!, '!$&4!) %*"(-(  1-(= ".,$#3" 9."(-%.$+ *. 
'.7( 1-!%7,!=*+; <($$3$!7+. �(./<%!**.#  1! !'*! "& , -#=( ;%9%0( /%; -(-
./<%), , /!"!-+; 80. ",83" 5%=-!/ %$&*+( 5-811+, 1!7,!$#("  %*"(7%-!,."& 
-.7$%0*+( 1-!%7,!=*+( 7.=.**!5!  ! ".,.. �($$3$!7. =! "81*. , -.7*+; 6%-
7%0( /%; 6!-9.;, %9((" # 4%-!/%) .  !-"%9(*" <($$3$!7*+; ,!$!/!*. �%*"(-
78 *!,+; 1-!%7,!=*+; <($$3$!7+, 1-%5!=*+; =$# 1-%9(*(*%# , 9(=%<%*(, 1!-
 ,#2(*! 9*!5! -.'!" [13—15]. 

	!$!/*% "+(  !-'(*"+, 1!$80(**+( *. ! *!,( <($$3$!7+, !/.7.$% & ,+-
 !/!:66(/"%,*+9% =$#  !-'<%% "#>($+; 9(".$$!,, %7,$(0(*%# 9(".$$!, 1$.-
"%*!,!) 5-811+, 1-% /!*<(*"-%-!,.*%% %*=%/."!-*+; /!$%0( ", -.=%!*8/$%-
=!, [16, 17]. �-!9( "!5!, !*% !'$.=.3" '!$(( ,+ !/%9% /%*("%0( /%9% ;.-./-
"(-% "%/.9% 1!  -.,*(*%3   5-.*8$%-!,.**+9% %$% 1!-% "+9%  !-'<%!**+9% 
9."(-%.$.9% [18], . 1!5$!2(**+( 9(".$$+ =! "."!0*! $(5/! 9!>*! =( !-'%-!-
,."& -. ",!-.9% /% $!" % *(!=*!/-."*! % 1!$&7!,."& 9."(-%.$ , 1!,"!-*+; 
<%/$.;  !-'<%%-=( !-'<%%. 	 *. "!#2(( ,-(9# %9((" # ,!79!>*! "& 18"(9 
;%9%0( /%; 1-(,-.2(*%) 1!$80."& 9!=%6%<%-!,.**83 <($$3$!78 %$% (( 1-!-
%7,!=*+(,  !=(->.2%( 1-./"%0( /% $3'+( -(./<%!**! 1! !'*+( 68*/<%!-
*.$&*+( 5-811+. �!*!!'9(**%/% *. ! *!,( <($$3$!7+ 1-%!'-($% '!$&4!( 
-. 1-! "-.*(*%(, 1-(>=( , (5! '$.5!=.-# 1-! "!"( 1!$80(*%# % ,+ !/%9  !-'-
<%!**+9 ;.-./"(-% "%/.9. �%*"(7%-!,.*+ <($$3$!7*+(  !-'(*"+,  !=(->.-
2%( ,  "-8/"8-( -.7$%0*+( 68*/<%!*.$&*+( 5-811+ % !'$.=.32%(  ($(/"%,-
*! "&3. 	!$!/*% "+(  !-'(*"+ %9(3" -#= 1-(%982( ", 1(-(= %!*!!'9(**+9% 
 9!$.9%: -.7,%"83 8=($&*83 1!,(-;*! "& 1-% ,+ !/!) ,*(4*() 1!,(-;*! "%, 
9*!>( ",! /.*.$!, % 1!-, /!"!-+(  !;-.*#3" # % 1! $( ;%9%0( /!) 9!=%6%-
/.<%%, 0"! !'( 1(0%,.(" "./%9  !-'(*".9 ,+ !/83 !'9(**83 (9/! "&,  ($(/-
"%,*! "&, *.'8;.(9! "& [19]. 

�.%'!$&4(( -. 1-! "-.*(*%( , /.0( ",( <($$3$!7*+; /."%!*%"!, *.4$% 
6! 6."+ <($$3$!7+. �*% 4%-!/! 1-%9(*#3" # , .*.$%"%0( /!) ;%9%%, , '%!-
;%9%% =$# -.7=($(*%# '($/!,, ,%".9%*!, [20], 1-% ;%9%0( /!9 .*.$%7(, =$# 
%!*!!'9(**!) ;-!9!"!5-.6%%, /!*<(*"-%-!,.*%# -. ",!-!, [21]. �! 6!$%-!-
,.*%( <($$3$!7+ ! 82( ",$#(" # 1-!%7,!=*+9% /% $!" "-(;- % 1#"%,.$(*"*!-
5! 6! 6!-.. �.%$804%9 .5(*"!9  -(=% 1-!%7,!=*+; /% $!" "-(;,.$(*"*!5! 
6! 6!-., :"(-%6%<%-832%9 <($$3$!78, #,$#(" # 6! 6!-% ".# /% $!".. 

�804%9%  ,!) ",.9% !'$.=.3" 6! 6."+ <($$3$!7+, 1!$80(**+( =() "-
,%(9 *. <($$3$!78 6! 6!-*!) /% $!"+ , 1-% 8" ",%% 9!0(,%*+. �!$& 9!0(,%-
*+ , 1-!<(  ( 6! 6!$%-!,.*%# 7./$30.(" # , "!9, 0"! !*. % (( /!91$(/    
6! 6!-*!) /% $!"!) 1-% *.5-(,.*%% -.7$.5.3" # % ,+=($#3" .99%./, /!"!-+) 
#,$#(" # *()"-.$%7832%9 .5(*"!9 %  1! !' ",8(" 89(*&4(*%3 =( "-8/<%%. 
�-!9( "!5!, 9!0(,%*. 1!,+4.(" -(./<%!**83  1! !'*! "& <($$3$!7+. � *!,-
*+9 1-!=8/"!9 -(./<%% 6! 6!$%-!,.*%# #,$#(" # !=*!7.9(2(**+) 6! 6.", 
/!"!-+) 8 "!)0%, / =() ",%3 ,+ !/%; "(91(-."8-, 5!-#0() ,!=+, !-5.*%0(-
 /%; -. ",!-%"($(), . "./>( ,+=(->%,.(" *( /!$&/! <%/$!, -(5(*(-.<%% [22]. 
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�!=%6%<%-!,.**83 <($$3$!78 9!>*! % 1!$&7!,."& /./ .= !-'(*" =$# 
!0% "/%  "!0*+; ,!=, ./,."!-%) !" 7.5-#7*(*%) *(6"&3, *(6"(1-!=8/".9%, !--
5.*%0( /%9% -. ",!-%"($#9% [23]. �%=-!6!'%7.<%# <($$3$!7+ *(-. ",!-%9+9 
.$39%*%(,+9 9+$!9 1!7,!$#(" 1!,+ %"& :66(/"%,*! "&  '!-. !-5.*%0( /%; 
>%=/! "(), . "./>( 8,($%0%,.("  !-'<%!**+(  ,!) ",. <($$3$!7+. 

�%-!/!( 1-%9(*(*%( , -.7$%0*+; !'$. "#; *.-!=*!5! ;!7#) ",. (;%9%0(-
 /.#, 1%2(,.# 1-!9+4$(**! "&, 1.-639(-%#, 9(=%<%*.) *.4$. 9%/-!/-% ".$-
$%0( /.# <($$3$!7. (���). �!$&4.# 8=($&*.# 1!,(-;*! "& % !'9(**.# (9-
/! "& ��� 1!7,!$#(" % 1!$&7!,."& (( , /.0( ",(  !-'(*"!, 9. ($ % >%-!,, 
%*(-"*!5! %$%  ?(=!'*!5! *! %"($# =$# ,%".9%*!,, .*"%'%!"%/!,, , /.0( ",( 
*! %"($# =$# 1!$80(*%# /.".$%7."!-!, % =-. [24—27]. 

��� 9!>(" '+"& 8 1(4*! % 1!$&7!,.*. , $.'!-."!-*!) 1-./"%/( =$# 
;-!9."!5-.6%0( /!5! -.7=($(*%# % !0% "/% -.7$%0*+;  9( (). �./, 1-(=$.5.-
(" # 8$804(*%( 1-!<(  . ;-!9."!5-.6%0( /!5! -.7=($(*%# *( /!$&/%;  9( (): 
.9%*!/% $!";  .;.-!,; /-. %"($(); *(*. +2(**+; >%-*+; /% $!" %$%  !=(--
>.2%; 1-%9( % 9. $#*% "+; 9."(-%.$!, 18"(9 1-%9(*(*%# ;-!9."!5-.6%0(-
 /!) /!$!*/%, 7.1!$*#(9!) ���   1-(=($&*! *%7/!) �� (!" 15 =! 375). 	 /.0(-
 ",( % ;!=*!5!  +-&# % 1!$&783" -.7$%0*+( 9."(-%.$+ — -.9%, ;$!1!/, '($(-
*+(  8$&6%"*+( %  8$&6."*+( <($$3$!7+ [28]. 

�!/.7.*. ,!79!>*! "& 1-%9(*(*%# ���, !'-.'!".**!) "-%-*-
!/"%$6! 6%*!/ %=!9, =$# -.7=($(*%# -.7$%0*+; %!**+; 6!-9 !=*!5! % "!5! 
>( :$(9(*"., . "./>( %7'%-."($&*!5! %7,$(0(*%# % /!*<(*"-%-!,.*%#  $(=!,+; 
/!$%0( ", :$(9(*"!, %7 -.7'.,$(**+; -. ",!-!, [29]. 

�("!=!9 ��� *. ��� 1-!,(=(*! -.7=($(*%( *(/!"!-+; /."%!*!,,  !=(--
>.2%; # , $(/.- ",(**+; 1-(1.-.".;, % ! 82( ",$(*. %; %=(*"%6%/.<%#. �(-
"!=, , 0. "*! "%, 1!7,!$#(" .*.$%7%-!,."& Pb2+, As3+, Mn2+, Co2+. � 1!9!2&3 
-.7-.'!".**!5! 9("!=. ,!79!>*! !'*.-8>(*%( 9(".$$!, , /!$%0( ",( =! 
2,5 9/5 [30]. 

��� %7  8$&6."*!) '(-(7!,!) <($$3$!7+ -(/!9(*=!,.*! 1-%9(*#"& =$# 
-.7=($(*%#  9( % .9%*!/% $!" , "!*/!9  $!(, "./. 1!/.7.*!, 0"!  $!% ��� %7 
'(-(7!,!) <($$3$!7+ *. ;-!9."!5-.6%0( /%; 1$. "%*.; '!$(( 8 "!)0%,+, 0(9 
 $!% ;$!1/!,!) ���, % /.0( ",(**!( -.7=($(*%( 1-!% ;!=%" 1-% % 1!$&7!,.-
*%% !=*!9(-*!) ;-!9."!5-.6%%, "!5=. /./ !'+0*! .9%*!/% $!"+ =($#"   1!-
9!2&3 =,89(-*!) ;-!9."!5-.6%% [31]. 

�-(=$!>(*! % 1!$&7!,."& 9("!= ��� *. ��� =$# /!$%0( ",(**!5! !1-(-
=($(*%# (D-5.$./"!7., D-5$3/!7., D-9.**!7. % =-.). �.;.-. ;-!9."!5-.6%-83" 
 9( &3 :"%$.<("."-1%-%=%*-,!=. (2:1:1) % 1-!#,$#3" .*%$%*6".$."!9 [32]. 

��� =$# % 1!$&7!,.*%# , ;%9%0( /!), 1.-639(-*!), 1%2(,!) !"-. $#; 
1-!9+4$(**! "% % 9(=%<%*( 1!$80(*. *. ! *!,( !";!=.  ($& /!;!7#) ",(**!-
5! 1-!%7,!= ",. — !, #*!)  !$!9+ [33, 34]. 

	 -.'!"( [35] %  $(=!,.*+ .= !-'<%!**+(  ,!) ",. 5-.6%"%-!,.**+; 85-
$(-!=*+; ,!$!/!* %7 5%=-."<($$3$!7+ =! % 1! $( !/% $(*%#  9( &3 /!*<(*-
"-%-!,.**+; .7!"*!) %  (-*!) /% $!". �! $( !/% $(*%# 8,($%0%$! & /!$%0( "-
,! /% $+; /% $!-!= !=(->.2%; 5-811 1!0"% , 10 -.7 % ,!7-! $. 5%=-!6%$&-
*! "& %; 1!,(-;*! "%. �./ %7,( "*!, /% $+( 5%=-!/ %$&*+( 5-811+ *. 1!,(-;-
*! "% !/% $(**!5! !'-.7<. #,$#3" #  1(<%6%0( /%9% <(*"-.9% .= !-'<%% =$# 
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9!$(/8$ ,!=+, ,7.%9!=() ",%(   /!"!-+9% 1-!% ;!=%" 1! 9(;.*%798 !'-.7!,.-
*%# ,!=!-!=*!)  ,#7% [36]. 

�$# :66(/"%,*!5! /!*<(*"-%-!,.*%# % 8=.$(*%# "#>($+; % -.=%!./"%,-
*+; 9(".$$!, %7 ,!=*+;  -(= 1-(=$!>(* -#=  1! !'!, 1!$80(*%# <($$3$!7*!-
*(!-5.*%0( /%;  !-'(*"!, *. ! *!,( =-(,( *!) <($$3$!7+ % 5%=-!/ %=*+;, 
 8$&6%=*+; % 6(--!<%.*%= !=(->.2%; 9."(-%.$!, [37, 38]. 

�.7-.'!".*. "(;*!$!5%#  %*"(7.  !-'(*".-/."%!*%". *. ! *!,( !1%$!/ !" 
$( !1%$&*+; -.9,  1! !'*!5! 8$.,$%,."& %!*+ 9(".$$!, %7 >%=/%;  -(= % 
,-(=*+( ,(2( ",. %7 ,!7=8;. [39]. �%9%0( /83 9!=%6%/.<%3 ! 82( ",$#$% 
18"(9 6! 6!$%-!,.*%# 1! 9("!=%/(, !"-.'!".**!) 1-%  %*"(7( ,!$!/*% "!5! 
6! 6.". <($$3$!7+ [40]. �$# :"!5! !1%$/% !'-.'."+,.3" ,!=*+9 -. ",!-!9, 
 !=(->.2%9 6! 6!-*83 /% $!"8 % 9!0(,%*8. 	 -(78$&"."( "./!) !'-.'!"/% 
,!7-. ".(" !'9(**.# (9/! "& =! 4,0 95-:/,/5, .  !=(->.*%( ;%9%0( /%  ,#7.*-
*!5! 6! 6!-. — =! 4,5 %. �.$%0%( %!*!!'9(**+;  ,!) ", % 6! 6!-. , 9!=%-
6%<%-!,.**!) =-(,( %*( !'?# *#(" # 1-!"(/.*%(9 , 1-!<(  ( "(-9!!'-.'!"/% 
-(./<%% :"(-%6%/.<%% 9(>=8 5%=-!/ %$&*+9% 5-811.9% /!91!*(*"!, =-(,(-
 %*+ % 6! 6!-*!) /% $!"!). �!$80(**+) 1-!=8/"  1! !'(* !'9(*%,."& %!*+ 
,!=!-!=. *. %!*+ 9(".$$!, %$% .99!*%#. �+$% %780(*+  !-'<%!**+(  ,!) ",. 
1!$80(**!5! 6! 6!-*!/% $!5! /."%!*%". 1! 1!5$!2(*%3 %9 .99%./. %7 ,!7-
=8;. % *(/!"!-+; 9(".$$!, %7 ,!=*+; -. ",!-!,. � ".*!,$(*!, 0"! 1-%  !-'-
<%% .99%./. =%*.9%0( /.# ./"%,*! "& (!1-(=($#(9.# /!$%0( ",!9 ,(2( ",., 
1!5$!2(**!5!  !-'(*"!9 =! 1-! /!/.) -.,*. 75—80 % !" !'9(**!) (9/! "% , 
 "."%/( %  ! ".,$#(" 30 95/5  !-'(*".. 
 1-% 1!5$!2(*%% /."%!*!, *(/!"!-+; 
9(".$$!, ( ,%*<., 9(=%, >($(7., ;-!9.) 1-(=($&*.# ,($%0%*.  !-'<%%  ! ".,$#-
(": ,  "."%/( — 2,0—2,5 95-:/,/5, , =%*.9%/( — 1,5—2,0 95-:/,/5. 

�%9%0( /.# 9!=%6%/.<%# =-(,( %*+ 9("!=!9 1-%,%"!)  !1!$%9(-%7.<%%, 
1!7,!$#32%9 *.1-.,$(**! %79(*#"&  ,!) ",. 1!$%9(-!,, 1-(= ".,$#(" 7*.0%-
"($&*+) %*"(-(  =$# -. 4%-(*%# !'$. "() 1-./"%0( /!5! % 1!$&7!,.*%# 9*!-
5!0% $(**+; =-(,( *+; !";!=!, [41]. �=*! %7 1(- 1(/"%,*+; *.1-.,$(*%) % -
1!$&7!,.*%# ;%9%0( /% 9!=%6%<%-!,.**+; =-(,( *+; !1%$!/ — :"! 1!$80(-
*%( *. %; ! *!,( %!*!!'9(**+; 9."(-%.$!, -.7$%0*+; "%1!,. �./ % 1-% 1!$8-
0(*%% %!*!!'9(**+; <($$3$!7*+; 9."(-%.$!,, 1-%  %*"(7( ;%9%0( /% 9!=%-
6%<%-!,.**+; =-(,( *+; !1%$!/, !'$.=.32%; %!*!!'9(**+9%  ,!) ",.9%, 
*.%'!$(( <($( !!'-.7*! 1-%9(*#"& 9("!= 1-%,%"!)  !1!$%9(-%7.<%%. 	 /.0(-
 ",( % ;!=*!5! 9."(-%.$. .,"!-+ % 1!$&7!,.$% !1%$/% ($!,!) =-(,( %*+. �!-
*!!'9(**+( 9."(-%.$+, !'$.=.32%(  ,!) ",.9%  %$&*+; .*%!*%"!,, '+$% 1!-
$80(*+ "./ >(, /./ 1!$80.3" %!*!!'9(**!( <($$3$!7*!( ,!$!/*!: 9("!=!9 
1-%,%"!)  !1!$%9(-%7.<%% =-(,( %*+   2-9("%$-5-,%*%$1%-%=%*!9 % 1! $(-
=832%9 .$/%$%-!,.*%(9 :1%;$!-5%=-%*!9 [42]. �$# 1!,+4(*%# -(./<%!**!) 
 1! !'*! "% =-(,( %*+ ($% '+$. 1-!,(=(*. 1-(=,.-%"($&*.# !'-.'!"/. % ;!=-
*+; =-(,( *+; !1%$!/ -.7'.,$(**+9% -. ",!-.9% 2($!0% % /% $!"+. �-% 2(-
$!0*!) !'-.'!"/( 8=.$#(" # ! *!,*!( /!$%0( ",! ,!=!-. ",!-%9+; 1-!=8/"!,, 
:/ "-./"%,*+; ,(2( ",, 7!$+ % 0. "%0*! 1(*"!7.*!,. �-!% ;!=%" "./>( 5%=-!-
$%7  ,#7% 9(>=8 1!$%!7.9% % $%5*%*!9 [43]. �-(=,.-%"($&*+( 2($!0*+( !'-.-
'!"/% 1-%,!=#" / 7*.0%"($&*!98 1!,+4(*%3 -(./<%!**!)  1! !'*! "% 1!$8-
0.(9!5! 1!$%!7!-$%5*%*!5! /!91$(/ . , -(./<%% 1-%,%"!)  !1!$%9(-%7.<%%. 
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�-% /% $!"*!) !'-.'!"/( 8=.$#(" # ! *!,*!( /!$%0( ",! ,!=!-. ",!-%9+; 
1-!=8/"!,, 7!$+ % 1(*"!7.*!,, 0. "%0*! 8=.$#3" # :/ "-./"%,*+( ,(2( ",.. 

,"!-+  0%".3", 0"! 1!$%!7+ % $%5*%*, ,;!=#2%( ,  ! "., 1!$%!7!-
$%5*%**!5! /!91$(/ ., !'$.=.3" -.7$%0*!) -(./<%!**!)  1! !'*! "&3 , -(-
./<%% 1-%,%"!)  !1!$%9(-%7.<%%   2-9("%$-5-,%*%$1%-%=%*!9 (2�-5-	�). 
�!$%0( ",! 1-%,%"!5! 1!$%-2�-5	� -. 1-(=($#(" # 9(>=8 1!$%!7.9% % $%5-
*%*!9 , !"*!4(*%% 1:3, , "! ,-(9# /./  !=(->.*%( 1!$%!7 , 1!$%!7!-
$%5*%**!9 /!91$(/ ( (���) , =,. -.7. '!$&4(, 0(9  !=(->.*%( $%5*%*.. �!-
=%6%<%-!,.**+( 18"(9 1-%,%,/% 1!$%!7+  !=(->." 22 % 1-%,%"!5! 1!$%-2�-
5	�, . $%5*%* — 66 % !" 9.  + % ;!=*!5! ���. �!$80(**+( "./%9 18"(9 %!-
*!!'9(**+( 9."(-%.$+ !'$.=.3"  ,!) ",.9%  %$&*+; .*%!*%"!, % %9(3" 
1!$*83 !'9(**83 (9/! "& 2,5—3,0 95-:/,/5 1! 0,1 � HCl. 

	 -.'!"( [44] 1!/.7.*. ,!79!>*! "& % 1!$&7!,.*%# !=8'%*+ /!-+ $% "-
,(**%<+ — ",(-=!5! ! "."/. 1! $( :/ "-.5%-!,.*%# /!-+ ,,!=*!- 1%-"!,+9 
-. ",!-!9 2($!0% 1-% 1!$80(*%% =8'%$&*!5! :/ "-./"., , /.0( ",(  !-'(*". 
1-% !0% "/(  "!/!, 1-!%7,!= ",. <,("*+; 9(".$$!,. � ".*!,$(*. ,+ !/.#  (-
$(/"%,*! "& !=8'%*+ 1! !"*!4(*%3 / "#>($+9 9(".$$.9. 	 ".'$%<( 1-(= ".,-
$(*+ 1!/.7."($% :66(/"%,*! "% !0% "/%  "!0*+; ,!=   % 1!$&7!,.*%(9  !--
'(*". *. ! *!,( !=8'%*+. �./ ,%=*! %7 ".'$%<+, %!*+ 9(=% %7,$(/.3" # 1!$-
*! "&3  !-'(*"!9 %7 /!-+, !'-.'!".**!) % , 9!$!"/!,!) =-!'%$/(, % , =(7%*-
"(5-."!-(. 

 
�66(/"%,*! "& !0% "/% 1-!9 "!/!,  !-'(*"!9  

*. ! *!,( !=8'%*+ /!-+ $% ",(**%<+ [44] 
 

��������	� �������� � ����������, ��/� +	�	����	�  

%������ �� ��	���	 ����� ��	���	 

Fe2+, Fe3+ 0,15 0,03/0,02 
Cu2+ 0,18 — 
Ni2+ 1,5 0,96/0,88 
Zn2+ 0,09 0,01/0,005 

 

'�	�����	�. 	 0% $%"($( 1-%,(=(*+ =.**+( =$#  !-'(*"., !'-
-.'!".**!5! , 9!$!"/!,!) =-!'%$/(, , 7*.9(*."($( — 1-!4(=-
4(5! =(7%*"(5-.<%3 % 9!/-+) -.79!$. 

 
�!-'%-8(9! "& %!*!, >($(7., <%*/. % *%/($# 7.,% %" !"  1! !'. 1!=5!-

"!,/% /!-+. �"(1(*& !0% "/%  "!0*+; ,!= !" :"%; 9(".$$!, !=8'%*!) %7 /!-+ 
$% ",(**%<+, !'-.'!".**!) , 9!$!"/!,!) =-!'%$/(, ,+4(, 0(9 1!$80(**!) , 
=(7%*"(5-."!-(. �7 1-(= ".,$(**+; =.**+;  $(=8(", 0"!  !-'(*" *. ! *!,( 
!=8'%*+ %7 /!-+ $% ",(**%<+ !'$.=.(" =!,!$&*! ,+ !/!)  !-'<%!**!)  1!-
 !'*! "&3 1! !"*!4(*%3 / =.**+9 9(".$$.9. 

�  $(=!,.*. .= !-'<%# %!*!, "#>($+; 9(".$$!, (/.=9%#, 9(=%, <%*/.) %7 
-. ",!-!, /!-!) 9.5*!$%%, '.9'8/., 6-(7%*%% #1!* /!), -.7$%0*+; ,%=!, "!1!-
$#, 5-(</!5! !-(;.. �./, /!-. "!1!$# ;!-!4!  !-'%-8(" %7 ,!=+ %!*+ /.=9%#, 
0"! 1-!,(-(*! *. 9!=($&*+; -. ",!-.; Cd(NO3)2, .= !-'<%#  ! ".,$#(" 10,7—
20,4 95 Cd/5 /!-+ [44]. �  $(=!,.*+  ,!) ",. /!91$(/ *!5! %!*. [Cu(NH3)2]

2+, 
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! .>=(**!5! *. ($!,!) /!-( , 1-% 8" ",%% 6!-9.$&=(5%=. %  (-*!) %$% .7!"*!) 
/% $!"+. �!/.7.*!, 0"! !'-.'!"/. ($!,!) /!-+ 6!-9.$&=(5%=!9,  (-*!) %$% 
.7!"*!) /% $!".9% 1!7,!$#(" 1!$80."& 9."(-%.$, ;!-!4! 7.=(->%,.32%) %!*+ 
9(=%, /!"!-+) 9!>(" '+"& % 1!$&7!,.* =$# !0% "/% ,!=+ !" "#>($+; 9(".$$!,. 

�7 1-%,(=(**+; =.**+;  $(=8(", 0"! -. "%"($&*!(  +-&( #,$#(" # .$&"(--
*."%,*+9 % "!0*%/!9 1!$80(*%#  !-'<%!**+; 9."(-%.$!,. �!91$(/ *!( % -
1!$&7!,.*%( -. "%"($&*!5!  +-&# — :"! !=*. %7 ./"8.$&*+; 7.=.0 *.  (5!-
=*#4*%) =(*& /./   :/!*!9%0( /!), "./ %   :/!$!5%0( /!) "!0(/ 7-(*%#. �%9%-
0( /.# 1(-(-.'!"/. % 9!=%6%/.<%# , () '%!9.  + $%5*!85$(,!=*!5! -. "%-
"($&*!5!  +-&# '(7 -.7=($(*%# *. !"=($&*+( /!91!*(*"+ — 1(- 1(/"%,*!( *.-
1-.,$(*%( ;%9%% % "(;*!$!5%% =-(,( %*+ %   <($&3 1!$80(*%# -.7$%0*+; 
 !-'<%!**+; 9."(-%.$!,. 
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= � 661.78 

 
$��	�
����+ '�
����� 
	������	�� � (

����	����	��� ��'��	�� ���"���+( 

� �������	�+( !�� ,���*��'+ ����	���� � �
����	���� ���	(������� � 	�	���� 

�-��/LiCl � '
��	���	�� �� 	��	��
 ��������� 
	�����. 

 
5. -. �����#���,  

. 1%-.*"  
(�* "%"8" ;%9%% �!9% �� �-! �
�); 

(. '. 4��������,  
/.*=%=." ;%9%0( /%; *.8/, *.80*+)  !"-8=*%/  

(�* "%"8" ;%9%% �!9% �� �-! �
�) 
 

�
��	���1���� ����9���� 	 �����1� �1

/LiCl  
	 �
	���1���� �� ������
 ����2���5 �
��	���	 85 

 

�($$3$!7. 1-(= ".,$#("  !'!) ,!7!'*!,$#(9+) , 1-%-!=( '%!=(5-.=%-
-8(9+) 1!$%9(-, /!"!-+) *.4($ 4%-!/!( 1-%9(*(*%( , /.0( ",(  +-&# =$# 
1-!%7,!= ",. -.7*!!'-.7*+; 9."(-%.$!, (%7=($%# %7 =-(,( %*+, '89.5., ,!-
$!/*., 1$(*/% % ". 1.). �*.0%"($&*.# 0. "& 1!$80.(9!) , 9%-( <($$3$!7+ % -
1!$&78(" # , ;%9%0( /!) 1-!9+4$(**! "% =$# 1-!%7,!= ",. 5%=-."<($$3$!7-
*+; ,!$!/!* % :6%-!, <($$3$!7+. �=*!) %7 ./"8.$&*+; 1-!'$(9 , !'$. "% 
;%9%% % "(;*!$!5%% 1-%-!=*+; 1!$%9(-!, #,$#(" # -.7-.'!"/. :/!$!5%0( /% 
0% "+; % '(7,-(=*+; =$# 0($!,(/. "(;*!$!5%) 1(-(-.'!"/% <($$3$!7+ , 5!"!-
,+( %7=($%#. � ;!=*+( 1-%-!=*+( <($$3$!7*+( ,!$!/*. % 1!$&783" # 5$.,-
*+9 !'-.7!9 , "(/ "%$&*!) !"-. $% % , <($$3$!7*!-'89.>*!) 1-!9+4$(**!-
 "%. �($$3$!7. % (( 1-!%7,!=*+( 1-!%7,!=#" # , ,%=( 1$(*!/, ,!$!/!*, 5-.*8$ 
, ! *!,*!9 0(-(7  ".=%3 -. ",!-!, 1!$%9(-!, [1, 2]. 

�."%,*.# <($$3$!7. -. ",!-#(" # , !5-.*%0(**!9 0% $( -. ",!-%"($(), 
0"! 8 $!>*#(" % 8,($%0%,.("  ('( "!%9! "& 1-!<(  !, 1!$80(*%# %7 *(( % /8 -
 ",(**+; ,!$!/!* % 1$(*!/. 	 "(0(*%( 1! $(=*(5! ,-(9(*% , �!  %% % , 7.-8-
'(>*+;  "-.*.; 1-!,!=#" # %*"(* %,*+( %  $(=!,.*%# 1! 1!% /8 *!,+; -. -
",!-#32%;  % "(9 =$# <($$3$!7+ , /.0( ",( .$&"(-*."%,+ ,% /!7*!98 1-!-
<(  8. �!% / /-%"(-%(, !<(*/% -. ",!-#32()  1! !'*! "% -. ",!-%"($() , 
!"*!4(*%% <($$3$!7+ 1-!,!=%" # *. 1-!"#>(*%% 9*!5%; $(". �. -. ",!-%-
9! "& <($$3$!7+ !/.7+,.3" ,$%#*%( 9*!5%( 6./"!-+,  -(=% /!"!-+; *(!';!-
=%9! !"9("%"&  "(1(*& 1!$%9(-%7.<%% (��) 1!$%9(-., 1-%-!=8 <($$3$!7+, 
0% "!"8 % 1-(=,.-%"($&*83 !'-.'!"/8, 1-%-!=8 -. ",!-%"($# %  1! !' -. ",!-
-(*%#. �(-(0% $(**+( 6./"!-+ !/.7+,.3"  82( ",(**!( ,$%#*%( *.  ,!) ",. 
1!$80.(9+; -. ",!-!, %  .9 1-!<(   -. ",!-(*%#, 0"! , /!*(0*!9 %"!5( 9!>(" 
1!,$%#"& *. 1!"-('%"($& /%(  ,!) ",. 1!$80.(9+; ,!$!/!* % 1$(*!/.  

	 =.**!) -.'!"( -.  9!"-(*. -. ",!-%9! "& % ;.-./"(-% "%0( /.# ,#7-
/! "& <($$3$!7*+; !'-.7<!, ,  % "(9( ��

/LiCl , 7.,% %9! "% !"  1! !'. 
-. ",!-(*%#. �82( ",8(" *( /!$&/!  1! !'!, 1!$80(*%# -. ",!-!, <($$3$!7+ 
, =.**!)  % "(9(, :"!   1-(=,.-%"($&*+9 *.5-(,.*%(9 !'-.7<. , -. ",!-%"($( 
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=! "(91(-."8-+ /%1(*%# ��

 %   1! $(=832%9 -. ",!-(*%(9 1-% =!'.,$(-
*%% -. 0("*!5! /!$%0( ",. ;$!-%=. $%"%# % !;$.>=(*%%  % "(9+ ( 1! !' 1). � 
  1-(=,.-%"($&*+9 *.'8;.*%(9 !'-.7<!, <($$3$!7+ , ,!=(   1! $(=832%9 
,+"( *(*%(9 ((  9(*!) -. ",!-%"($() % *(1! -(= ",(**!9 -. ",!-(*%% , 5!"!-
,!)  % "(9( ��

/LiCl ( 1! !' 2). �./ ,%=*! %7 ".'$. 1, !'. :"%  1! !'. 1!/.-
7+,.3" ,+ !/83 -. ",!-%9! "& 1!-!4/!,+; 6!-9 <($$3$!7+ *( 7.,% %9! !" 
"(91(-."8-+ (=$#  1! !'. 2). �=*./! ;.-./"(-% "%0( /.# ,#7/! "& 1!$80(**+; 
-. ",!-!, '8=(" 7*.0%"($&*! %79(*#"& # !"  1! !'. -. ",!-(*%# (".'$. 2). 

 
(���	#� 1. �. ",!-%9! "& 1!-!4/!,+; 6!-9 <($$3$!7+  
,  % "(9( ��

/LiCl , 7.,% %9! "% !"  1! !'. 1!$80(*%# 

 
�������	�����, % 

������ 2 8�����# 
������ 1 

20 °� 50 °� 100 °� 

�&*#*.# 1!-!4/!,.# <($$3$!7. 97,7 99,5 99,7 99,8 
�% ",(**.# 1!-!4/!,.# <($$3$!7. 98,7 99,6 99,6 99,3 

 
(���	#� 2. �*.0(*%# ;.-./"(-% "%0( /!) ,#7/! "%  

,  % "(9( ��

/LiCl , 7.,% %9! "% !"  1! !'. 1!$80(*%# -. ",!-!, 
 
+�������	��	����� �������, ��3

 C �–1
 

������ 2 8�����# 
������ 1 

20 °� 50 °� 100 °� 

�&*#*.# 1!-!4/!,.# <($$3$!7. 0,6 2,8 2,6 2,5 
�% ",(**.# 1!-!4/!,.# <($$3$!7. 0,5 3,3 2,6 2,6 

 
	+ !/.# "(91(-."8-*.# !'-.'!"/. 1!-!4/!,+; <($$3$!7*+; !'-.7<!, 

1-%,!=%" / -(7/!98  *%>(*%3 ;.-./"(-% "%0( /!) ,#7/! "% -. ",!-!,. �./ ,%=-
*! %7 ".'$%<+, *.5-(,.*%( !'-.7<!, , 1-!<(  ( -. ",!-(*%# =! 100 °� *( ,$%#(" 
*. ;.-./"(-% "%0( /83 ,#7/! "&, , "! ,-(9# /./ 1-(=,.-%"($&*+) *.5-(, !'-.7<. 
=! "(91(-."8-+ /%1(*%# -. ",!-%"($# (165 °�) 1-%,!=%" / 7*.0%"($&*!98 (( 
 *%>(*%3, 0"! 9!>("  ,%=("($& ",!,."& ! =( "-8/<%% <($$3$!7*!5! !'-.7<.. 
�"! "./>( 1!=",(->=.(" % "!" 6./", 0"! $&*#*!( '($(*!( ,!$!/*!, /!"!-!( 1-./-
"%0( /% *( -. ",!-#(" #  1! !'!9 2, 1-% ,+ !/!"(91(-."8-*!) !'-.'!"/( -. -
",!-#(" # '!$(( 0(9 *. 50 %. �% ",(**!( '($(*!( ,!$!/*!, %9(# �� , "-% -.7. 
*%>( $&*#*!5! ,!$!/*., 1-% ,+ !/!"(91(-."8-*!9  1! !'( -. ",!-#(" # *. 
80 %, . 1-%  1! !'( 2 1-(= ".,$#(" ,#7/83 *.'8;483  % "(98 (".'$. 3). 

 
(���	#� 3. �. ",!-%9! "& ,!$!/*% "+; 6!-9 <($$3$!7+  

, 7.,% %9! "% !"  1! !'. 1!$80(*%# 
 

�������	�����, % 
8�����# �' 

������ 1 ������ 2 

�&*#*!( '($(*!( ,!$!/*! 2000 54 �-./"%0( /% *(" 
�% ",(**!( '($(*!( ,!$!/*! 650 80 * 

 

* 	#7/%) -. ",!-, *. 5-.*%  %$&*! *.'8;4.#  % "(9. — -. ",!-. 
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-�����. �-% -. ",!-(*%% <($$3$!7+ ,  % "(9( ��

/LiCl *(!';!=%9! 
80%"+,."& -#= 6./"!-!,, "./%( /./ 1-%-!=., �� <($$3$!7*!5! !'-.7<. %  1!-
 !' -. ",!-(*%#. �1! !' -. ",!-(*%#   1-(=,.-%"($&*!) ,+ !/!"(91(-."8-*!) 
!'-.'!"/!) 1-%,!=%" / =( "-8/<%% <($$3$!7+, 0"!  1! !' ",8(" -. ",!-(*%3 
>( "/!5! % ,!$!/*% "!5! 9."(-%.$.   ,+ !/!) ��, /!"!-!( *( -. ",!-#(" # 1-% 
 1! !'(  !  9(*!) -. ",!-%"($(). �! 1-%,!=%" / -(7/!98  *%>(*%3 ;.-./"(-
-% "%0( /!) ,#7/! "% -. ",!-!, 1!-!4/!,+; 6!-9 <($$3$!7+, /!"!-+( ;!-!-
4! -. ",!-#3" # % '(7 ,+ !/!"(91(-."8-*!) 1-(=,.-%"($&*!) !'-.'!"/%, ". (. 
 1! !'!9 2. 

�1! !' -. ",!-(*%#   1-(=,.-%"($&*!) ,+ !/!"(91(-."8-*!) !'-.'!"/!) 
*.%'!$(( 1!=!)=(" =$# <($$3$!7+   ,+ !/!) ��, *( 1-!4(=4() 1-(=,.-%"($&-
*!) =( "-8/<%%, . =$# 1!-!4/!,+; 6!-9, =$#  !;-.*(*%# !1"%9.$&*+; 7*.0(-
*%) ;.-./"(-% "%0( /!) ,#7/! "%, $804( % 1!$&7!,."& 9("!=  !  9(*!) -. -
",!-%"($(). 

 
�	��	����
	����	� ��	��� 

1. $����
����	���, �. �. �%=-!6%$&*+( 0. "%0*! 7.9(2(**+( :6%-+ <($$3$!7+ % %; 
9!=%6%/.<%# 18"(9 ;%9%0( /!5!  4%,.*%# [�(/ "] / �. 
. �("-!1.,$!, /%). — �. : �.8/., 
1988. — 297  .  

2. $
����, �. $. �!$%9(-*+( ,!$!/*% "+( 9."(-%.$+ [�(/ "] / �. �. �.1/!,. — �. : 
�%9%#, 1986. — 224  .  
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= � 61:577 + 539 

 
&		�����
�� ������� 	���	�� ��!��
,�� �
 ��
�
��� �
������� ����
����� ��-

	���� ��
��. 0	�
������� ���������� �����	��+( 	���	�� �
���
�
 	 ����������� 	��-

�	�� ��!�����
���. $�	����+ ��
�
��+ �
������� ���������� �
���
�
 ��� 
'-

����+( 	���	��� �
������� �� ����1� ������� ��'�������� 	��+. 5�'����
�+ 
	-

����� ��
�
��+ �
������� � ������( �����
 � .������
 �
��	������ 	������	���*� 

)�	�������
���+� �
��+�. 
 

$. 5.  >�	��, 
/.*=%=." 6%7%/!-9."(9."%0( /%; *.8/, =!<(*" 

(�!9% 6%$%.$ �%-!, /!) 5! 8=.- ",(**!) 9(=%<%* /!) ./.=(9%%);  
:. ". ����*	����, 

/.*=%=." "(;*%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8");  

0. �. '����������, 
 ".-4%) 1-(1!=.,."($&  

(�+/"+,/.- /%) $( *!) %* "%"8")  
 

	��5��� �������� ��7��1
���  
�
 ��
4�
11� �
��58��� ��1�
���� ������ ��
�� 86 

 

-�����	�. �7 9*!>( ",. '%!$!5%0( /%; "/.*()   "!0/% 7-(*%# 9(;.*%/% 
9."(-%.$!, *.%'!$&4%) %*"(-(  1-(= ".,$#(" '%!1!$%9(-*+) /!* "-8/<%!*-
*+) 9."(-%.$ — /!91./"*.# /! "*.# "/.*&, !'$.=.32.#  1(<%6%0*+9 /!91!-
7%<%!**+9  "-!(*%(9 [1]. �780(*%( 9(;.*%0( /%;  ,!) ", /! "*!) "/.*%  ,!-
=%" # , ! *!,*!9 / !1-(=($(*%3 1-!0*! "% 1-%  >."%% % -. "#>(*%%. � ".-
*!,$(*!, 0"! 1-!0*! "& /! "*!) "/.*% 7.,% %" !" 9*!>( ",. 6./"!-!,: !" !-%-
(*".<%% !'-.7<!, !"*! %"($&*! 1-!=!$&*!) ! % /! "%; !" 1$!"*! "%; !" ,!7-. -
".; !" ,*(4*%; 8 $!,%) (,$.>*! "&, "(91(-."8-.); !"  /!-! "% *.5-8>(*%# %$% 
=(6!-9%-!,.*%#; !" 7!*+ 1!1(-(0*!5!  (0(*%# /! "%, %7 /!"!-!) 1!$80(* !'-
-.7(< [2, 3]. �"9(0.(" #, 0"! ! !'83 1-./"%0( /83 7*.0%9! "& %9(3" =.**+( ! 
'%!9(;.*%0( /%;  ,!) ",.; /! "*!) "/.*% -.7$%0*+; 8-!,*() '(=-(**!) /! "% 
[4]. 	 ! *!,*!9 -.'!"+ 1! %780(*%3 9(;.*%0( /%;  ,!) ", /! "*!) "/.*%  !-
=(->." %*"(5-.$&*+( ;.-./"(-% "%/% =.**!5! 9."(-%.$.: 9!=8$% �*5., !1-(-
=($(**+( =$# -.7$%0*+; !-%(*".<%) !'-.7<., 1-(=($+ 1-!0*! "% =$# 1-! "+; 
,%=!, *.5-8>(*%#. �  $(=!,.*%( =%.5-.99+ *.5-8>(*%# 1!7,!$#(" 1!$80%"& 
%*6!-9.<%3 ! =(6!-9.<%!**+;  ,!) ",.; /./ 1-% 9.$+;, "./ % 1-% '!$&4%; 
*.5-87/.;, . "./>( !1-(=($%"& ;.-./"(- -.7-84(*%# 9."(-%.$.. 	 =.**!) -.'!-
"( :/ 1(-%9(*".$&*! %  $(=!,.*! ,$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 
*.1-#>(*%) "/.*% '!$&4('(-<!,!) /! "%, 1-!,(=(*! 0% $(**!( 9!=($%-!,.*%( 
=%.5-.99 1-% 1!9!2% 9!=($() ,#7/!81-85!)  -(=+. 

,�����	����. �'-.7<+ =$# %  $(=!,.*%# '+$% ,7#"+ %7  -(=*(5! !"=($. 
=%.6%7. '!$&4('(-<!,!) /! "% >%,!"*!5!. �'-.7<+ ,+-(7.$% ,=!$& 1-!=!$&-
*!) ! % /! "%. �$%*. !'-.7<!, ,.-&%-!,.$. & , 1-(=($.; (30 ± 0,5) 99, -.79(-+ 

                                           
86

© �@9%*. �. �., �!-92%/!,. �. �., �!$85-8=!,. �. �., 2012 



 526 

1!1(-(0*!5!  (0(*%# — !" 5 × 8,5 99 =! 8,3 × 11 99, "./ /./ =$# % 1+".*%) *. 
 >."%( -(/!9(*=8(" # % 1!$&7!,."& !'-.7<+   !"*!4(*%(9 ,+ !"+ / "!$2%*( 
, 1-(=($.; 1,5—3 [4]. �'-.7<+ /! "*!) "/.*% ;-.*%$% , 6%7%!$!5%0( /!9 -. -
",!-( 1-% /!9*."*!) "(91(-."8-(. �  $(=!,.*%( !'-.7<!, *.  >."%( 1-!,!=%-
$% *. % 1+"."($&*!) 9.4%*( ��-5, 1!7,!$#32() 7.1% +,."& , 1-!<(  ( *.-
5-8>(*%# =%.5-.998 8 %$%( — =(6!-9.<%#. �.5-87/. , ��-5 7.=.(" # 1-% 1!-
9!2% 4"!/., %9(32(5! ,!79!>*! "& 1(-(9(2."& # ,(-"%/.$&*! % *(1! -(= "-
,(**! ,!7=() ",832(5! *. % 1+"+,.(9+) !'-.7(<. �.**.# % 1+"."($&*.# 9.-
4%*. %9((" "-%  /!-! "*+; -(>%9. =,%>(*%# 4"!/.: 6,0; 5,5; 4,3 99/9%*. �.-
5-87!0*.#  % "(9. ��-5 !'$.=.(" !1-(=($(**!) 1!=."$%,! "&3, 1!:"!98 '+$. 
1!$80(*. /-%,.# >( "/! "% % 1+"."($&*!) 9.4%*+, /!"!-.# 80%"+,.$. & 1-% 
1! "-!(*%% =%.5-.99 *.1-#>(*%) % 1+"+,.(9+; !'-.7<!,.  

�/ 1(-%9(*".$&*+( =%.5-.99+ *.1-#>(*%) !'-.7<!, /! "*!) "/.*% 1-% 
-.7$%0*+;  /!-! "#;  >."%# 1-%,(=(*+ *. -% . 1. 	 ( !'-.7<+ =(9!* "-%-!,.-
$% 9!*!"!**+) -! " *.1-#>(*%#   8,($%0(*%(9 =(6!-9.<%%  >."%# =! 9!9(*-
". !'-.7!,.*%# "-(2%* % *.0.$. -.7-84(*%#, /!"!-!(  !!",(" ",8(" 9./ %98-
9.9 *. =%.5-.99.;. �.1-#>(*%(, 1-% /!"!-!9 !'-.7<+ *.0%*.$% -.7-84."& #, 
 ! ".,$#$! , ! *!,*!9 120—150 ��.. �-!,(=(*! 8 -(=*(*%( =%.5-.99 *.1-#-
>(*%# !'-.7<!, =$# !=%*./!,+;  /!-! "() =(6!-9.<%%. �-.,*(*%( 8 -(=*(*-
*+; =%.5-.99 *.1-#>(*%# *. :".1( 1!,+4(*%# *.1-#>(*%# 1-% -.7$%0*+; 
 /!-! "#; =(6!-9.<%% 1-%,(=(*! *. -% . 2. �/ 1(-%9(*".$&*+( -(78$&"."+ 
1!/.7+,.3", 0"!   8,($%0(*%(9  /!-! "% =(6!-9%-!,.*%# 8,($%0%,.3" # 9(-
;.*%0( /%( ;.-./"(-% "%/% 1-!0*! "% /! "*!) "/.*%. 

$����	�����	�. �-!,(=(*! 9!=($%-!,.*%( =%.5-.99+ *.1-#>(*%) 1-% 
 >."%% 9."(-%.$., %9%"%-832(5! /! "*83 "/.*&   % 1!$&7!,.*%(9 9!=($() 
,#7/!81-85!)  -(=+: �!)5"., �./ ,($$., �($&,%*. [5]. 

	 9!=($% �!)5". 81-85%) (9!=8$& 81-85! "% %) % ,#7/%) (/!:66%<%(*" 
,#7/! "% η) :$(9(*"+  !(=%*(*+ 1.-.$$($&*!. �(!$!5%0( /!( 8-.,*(*%(, !1-(-
=($#32((  ,#7& 9(>=8 =(6!-9.<%() ε % *.1-#>(*%(9 σ, %9((" ,%= 

 

d = EM + c .M�        (1) 
 

	 =.**!) -.'!"( "!0/!) !'!7*.0(*. 1-!%7,!=*.# 1! ,-(9(*%. �(4(*%( 
8-.,*(*%# (1) =$# *.1-#>(*%# 1-% 8 $!,%% 1! "!#**!)  /!-! "% =(6!-9%-!,.-
*%# 9."(-%.$. % *8$(,!) *.0.$&*!) =(6!-9.<%% 

 

M�  = const = v; M0 = 0     (2) 
%9((" ,%= 

d = v(Et + c).      (3) 
 

�,#7& 9(>=8 *.1-#>(*%(9, ,+0% $(**+9  !5$. *! (3) % =(6!-9.<%(), !1-
-(=($#(9!) /./ M = vt, 1-(= ".,$(*. *. -% . 3. 	 9!=($% �!)5".  ,#7& 9(>=8 
*.1-#>(*%(9 % =(6!-9.<%() $%*()*., , *.0.$&*+) 9!9(*" *.1-#>(*%(  /.0-
/!9 =! "%5.(" 7*.0(*%# d0 = vc. � 8,($%0(*%(9  /!-! "% =(6!-9%-!,.*%# v *.-
1-#>(*%( , 9."(-%.$( 1-% !1-(=($(**!) =(6!-9.<%% 1!,+4.(" #, !=*./! *.-
/$!* =%.5-.99+ , 9!=($% �!)5". !1-(=($#(" # "!$&/! 9!=8$(9 81-85! "% 9.-
"(-%.$. %. 
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) 1-%  /!-! "% *.5-8>(*%# 6 99/9%* 

 

 
�) 1-%  /!-! "% *.5-8>(*%# 5,5 99/9%* 

 

 
�) 1-%  /!-! "% *.5-8>(*%# 4,3 99/9%* 

 
�	�. 1. �/ 1(-%9(*".$&*+( =%.5-.99+ *.1-#>(*%)  >."%# !'-.7<!, /! "*!) "/.*% 
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�	�. 2. �/ 1(-%9(*".$&*+( =%.5-.99+ *.1-#>(*%# /!91./"*!) /! "*!) "/.*%  

1-% -.7$%0*+;  /!-! "#; =(6!-9.<%% 
 

 
�	�. 3. 	$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 *.1-#>(*%) , 9!=($% �!)5". 
 
	 9!=($% �./ ,($$. 81-85%) % ,#7/%) :$(9(*"+  !(=%*(*+ 1! $(=!,.-

"($&*!. �(!$!5%0( /!( 8-.,*(*%(, !1% +,.32(( 9(;.*%0( /%(  ,!) ",. 9!=(-
$%-8(9!)  -(=+, %9((" ,%=  

 

.
c

dd
M +=

%

�
�        (4) 

 

�(4(*%( 8-.,*(*%# (4) 1-% 8 $!,%% (2) %9((" ,%= 
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.1cd c

�
�

�

�

�
�

�

�
−=

− t
E

ev       (5) 

 

�% $(**!( 9!=($%-!,.*%( =%.5-.99+ *.1-#>(*%) /! "*!) "/.*% , -.9/.; 
9!=($% �./ ,($$. 1-%,(=(*! *. -% . 4. 	 =.**!) 9!=($% *.1-#>(*%( , 9."(-%.-
$( , 9!9(*" *.5-8>(*%# -.,*! *8$3, 7."(9 9!*!"!**! *.-. ".(", 1! "(1(**! 
=! "%5.# *. +2(*%#. �,($%0(*%(  /!-! "% =(6!-9%-!,.*%#, /./ % , 9!=($% 
�!)5"., 1-%,!=%" / *.-. ".*%3 -.7,%,.(9+; , 9."(-%.$( *.1-#>(*%). 

 

 
�	�. 4. 	$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 *.1-#>(*%) , 9!=($% �./ ,($$. 

 
	 9!=($% �($&,%*. 1! $(=!,."($&*! / :$(9(*"8 �!)5"., ;.-./"(-%7832(-

5! # 9!=8$(9 81-85! "% %2 % /!:66%<%(*"!9 ,#7/! "% η, 1-% !(=%*(* (2( 
!=%* 81-85%) :$(9(*", , !'2(9  $80.(   =-85%9 9!=8$(9 81-85! "% �1. �(!$!-
5%0( /!( 8-.,*(*%( , -.9/.; =.**!) 9!=($% %9((" ,%= 

 

.M
c

Md
c

d 21
1

21 %%
%

%%
+=

+
+ ��      (6) 

 

�(4(*%( =%66(-(*<%.$&*!5! 8-.,*(*%# (6) =$# *.1-#>(*%# 1-% 1! "!#*-
*!)  /!-! "% =(6!-9%-!,.*%# % !" 8" ",%% *.0.$&*!) =(6!-9.<%% 9!>(" '+"& 
7.1% .*! /./ 

 

.
)(

ccc
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�-% *('!$&4!9 /!:66%<%(*"( ,#7/! "% =%.5-.99. *.1-#>(*%) , 9!=($% 
�($&,%*. #,$#(" # $%*()*!) % 1-./"%0( /% *( 7.,% %" !"  /!-! "% =(6!-9%-!-
,.*%# 9."(-%.$. (-% . 5). �,($%0(*%( /!:66%<%(*". ,#7/! "% , 9!=($% �($&-
,%*. 1-%,!=%" /  /.0/8 *.1-#>(*%# , *.0.$&*+) 9!9(*" ,-(9(*%, 7*.0(*%( *.-
0.$&*!5! *.1-#>(*%# !1-(=($#(" #  /!-! "&3 =(6!-9.<%% (-% . 6). �%.5-.99. 
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*.1-#>(*%) 1-% *('!$&4%; =(6!-9.<%#; :/ 1!*(*<%.$&*! *.-. ".(", 1-% 7*.-
0%"($&*+; =(6!-9.<%#;  ".*!,%" # $%*()*!). 

 

 
�	�. 5. 	$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 *.1-#>(*%) , 9!=($% �($&,%*.  

1-% 9.$!9 /!:66%<%(*"( ,#7/! "% 
 

 
�	�. 6. 	$%#*%(  /!-! "% =(6!-9.<%% *. =%.5-.998 *.1-#>(*%) , 9!=($% �($&,%*.  

1-% '!$&4!9 /!:66%<%(*"( ,#7/! "%  
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	! , (; -.  9!"-(**+; 9!=($#; ,#7/!81-85! "% 1!$80(*! ,$%#*%(  /!-!-
 "% =(6!-9%-!,.*%# *. =%.5-.998 *.1-#>(*%) 9!=($&*!5! 9."(-%.$.. �=*./! 
*(!';!=%9! !"9("%"& *.%'!$&4(( /.0( ",(**!(  !!",(" ",%( :/ 1(-%9(*"8 
9!=($% �!)5".:  /.0!/ *.1-#>(*%# , 9!9(*" *.5-8>(*%# % 1-./"%0( /% $%-
*()*+) ;.-./"(- =%.5-.99+ =(6!-9%-!,.*%# (-% . 3). �. 0("+ 1!/.7+,.3", 
0"! 9!=($& �($&,%*. '!$(( 08, ",%"($&*. / 7*.0(*%#9 1.-.9("-!, 9."(-%.$. 
(-% . 5 % 6) % "./>( 9!>(" '+"& % 1!$&7!,.*. 1-% 9!=($%-!,.*%% 9(;.*%0(-
 /%;  ,!) ", /! "*!) "/.*%. 

-�����. 

1. �,($%0(*%(  /!-! "% =(6!-9.<%% 1!,+4.(" 1-!0*! "*+( ;.-./"(-%-
 "%/% /!91./"*!) /! "*!) "/.*%. 

2. 	$%#*%(  /!-! "% =(6!-9%-!,.*%# *. =%.5-.998 *.1-#>(*%) 9!=($&-
*!5! 9."(-%.$. 1!$80(*! , -. 0(".;   % 1!$&7!,.*%(9 9!=($() ,#7/!81-85!) 
 -(=+: �!)5"., �./ ,($$., �($&,%*.. 

3. �(78$&"."+ 0% $(**!5! 9!=($%-!,.*%# =%.5-.99+ *.1-#>(*%) , 9!=(-
$#; �!)5". % �($&,%*. /.0( ",(**!  !!",( ",83" :/ 1(-%9(*".$&*+9 =%.-
5-.99.9 /!91./"*!) /! "*!) "/.*%.  

 
�	��	����
	����	� ��	��� 

1. .���	, &. �.  �(;.*%/. '%!$!5%0( /%; "/.*() [�(/ "] / �. 	. �*("  // �(;.*%/. 1!-
$%9(-!,. — 1977. — B 3. — �. 510—518. 
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".1!,, �. �. �(->.,%*. — �. : 	+ 4. 4/., 1995. — 560  . 

6. ����
���,  . $. �!=($%-!,.*%( 1!$780( "% '%!$!5%0( /%; "/.*() [�(/ "] / �. �. �!-
5=.*!,, �. �. �@9%*., �. �. �!$85-8=!,. // �7,( "%# �!9% *.80*!5! <(*"-. �-� �
�, 2011. 
— 	+1. 2 (6). — �. 76—79. 
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= � 676.01 

 

&'����+ 	���	��
 ������	�
�����	��( ,���*��', ��������+( 
'����+�� 	��	��
-

��. $������+ ��!!���,�
���+� ���+� 
	��������� �
	��, �� 
'��
�.  

 
/. .. ��������, 

 ".-4%) 1-(1!=.,."($&  
(�+/"+,/.- /%) $( *!) %* "%"8"); 

-. �.  >�	�, 
=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

/. =. "������, 
*.80*+)  !"-8=*%/ 

(�* "%"8" ;%9%% �!9% �� �-� �
�); 
'. -. ��	��!���	�, 

*.80*+)  !"-8=*%/, /.*=%=." ;%9%0( /%; *.8/ 
(�* "%"8" ;%9%% �!9% �� �-� �
�) 

 
���2���� �	���	 1���������
���2���� ����9���� 87 

 
�%/-!/-% ".$$%0( /83 % 1!-!4/!,83 <($$3$!78 4%-!/! % 1!$&783" , 

-.7$%0*+; !"-. $#; 1-!9+4$(**! "%: *.8/( % "(;*%/(, 6.-9.<(,"%0( /!), 
1%2(,!) % /! 9("%0( /!) 1-!9+4$(**! "%. �!-!4/!,+( <($$3$!7+ 1!$80.-
3" -.7*+9%  1! !'.9% [1, 2]. �"(0( ",(**.# 1-!9+4$(**! "& ! ,.%,.(" 1-!-
%7,!= ",! 9%/-!/-% ".$$%0( /!) <($$3$!7+ (5. �(9(-!,!), 1-!%7,!=%" ��� 
%7 ;,!)*!) '($(*!) <($$3$!7+ (5. �-." /). 	 =.**!) -.'!"( 1-!,(=(*!  -.,*(-
*%(  ,!) ", ���, 1!$80(**+; , $.'!-."!-*+; 8 $!,%#; %7 ;,!)*!) '($(*!) 
<($$3$!7+ (1-!%7,!= ",. �
� «�-811. �$%9», 5. �-." /)   1-!9+4$(**+9% 
!'-.7<.9% (5. �(9(-!,!) % %91!-"*+9% (1-!%7,!= ",! �.),.*&). 

�$# 1!$80(*%# ��� % ;!=*!(  +-&( (;,!)*83 '($(*83 <($$3$!78 
5. �-." /) !'-.'."+,.$% 9%*(-.$&*+9% /% $!".9% ( !$#*.#,  (-*.#, .7!"*.# 
/% $!"+)   -.7$%0*!) /!*<(*"-.<%(). �!*<(*"-.<%3 /% $!"+ ,.-&%-!,.$% , 
1-(=($.; 1,5—5 % (1,5; 2,5 % 5 %). �(91(-."8-. !'-.'!"/%  ! ".,$#$. 90 °� 
(/!$'8   /% $!"!) *.5-(,.$% *. ,!=#*!) '.*( =! "(91(-."8-+ 90 °�, . 7."(9 , 
5!-#083 /% $!"8 1!5-8>.$% % ;!=*+) 9."(-%.$), 1-!=!$>%"($&*! "& !'-.'!"-
/% , 5!-#0() /% $!"( — 6÷12 0, 5%=-!9!=8$& — 1:15 (!'-.7<+ 1—10). �'-.7<+ 
14—16 1!$80.$%  $(=832%9 !'-.7!9: 1! $( !'-.'!"!/ 1—10  !'%-.$% !"-.-
'!".**+) -. ",!- % % 1!$&7!,.$% (5! ,"!-!) -.7. �'-.7<+ 16—19 — "-(;/-."-
*!( % 1!$&7!,.*%( /% $!"+ ( !'%-.$% !"-.'!".**83 /% $!"8 1! $( !'-.'!"!/ 
14—16). �!$80(**+) 9."(-%.$ 1-!9+,.$% =! *()"-.$&*!) -(./<%% % ,+ 84%-
,.$% *. ,!7=8;(. 	+ 84(**+( !'-.7<+ 1!=,(-5.$% -.79!$8 =$# 1-%=.*%# !=*!-
-!=*! "% (1-!=!$>%"($&*! "& -.79!$. 2 9%*). 

                                           
87© �.7./!,. �. �., �@9%* 	. 
., �1."!,. �. �., �-%,!4.1/%* �. 	., 2012 
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� $!,%# !'-.'!"!/ % ;!=*!5!  +-&# % ,+;!=+ 1! $( !'-.'!"!/ /% $!".9% 
1-%,(=(*+ , ".'$. 1. 	+;!= <($(,!5! 1-!=8/". *.;!=%" # , 1-(=($.; 88,1—
95,6 %. 
 

(���	#� 1. � $!,%# !'-.'!"/% % ;!=*!5!  +-&# % ,+;!= ��� 
 

&���� �����#� -	� �	����� 
���#�����#	 

�	�����, % 
-���, � -����, % 

1 HCl 5 6 88,5 
2 HNO3 5 6 91,6 
3 H2SO4 5 6 93,6 
5 HNO3 1,5 12 92,0 
6 H2SO4 1,5 12 94,4 
7 HCl 1,5 12 91,8 
8 HNO3 2,5 9 91,8 
9 H2SO4 2,5 9 92,9 

10 HCl 2,5 9 90,2 
14 HNO3 ~2,0 !"-.'. 12 91,5 
15 H2SO4 ~2,0 !"-.'. 12 95,6 
16 HCl ~3,0 !"-.'. 12 88,2 
17 HNO3 ~2,0 !"-.'. 12 92,7 
18 H2SO4 ~2,0 !"-.'. 12 95,1 
19 HCl ~3,0 !"-.'. 12 89,1 

 
�,!) ",. !'-.7<!, 1-(= ".,$(*+ , ".'$. 2. 
 

(���	#� 2. �,!) ",. ��� , 7.,% %9! "% !" ,%=. !'-.'!"/% 
 

��������	� 
���#	�������� �����, % &���� 

�����#� 

-���-

�����, % &�88- &�8- 

&������  

���������, D, �/��3
 

1 3,8 0,099 0,069 0,18—0,26 
2 3,1 0,084 0,071 0,19—0,26 
3 3,5 0,103 0,071 0,13—0,17 
5 3,4 0,100 0,077 0,14—0,21 
6 4,2 0,132 0,066 0,09—0,14 
7 3,5 0,082 0,076 0,16—0,23 
8 4,2 0,093 0,067 0,16—0,21 
9 4,6 0,088 0,066 0,07—0,09 

10 4,6 0,065 0,052 0,18—0,24 
14 4,9 0,076 0,036 0,19—0,21 
15 4,4 0,169 0,031 0,11—0,14 
16 4,4 0,173 0,044 0,19—0,25 
17 4,2 0,123 0,023 0,15—0,19 
18 4,3 0,108 0,020 0,08—0,11 
19 4,2 0,188 0,037 0,21—0,28 

 
	$.>*! "& 1!$80(**+; 1!-!4/!,+; <($$3$!7  ! ".,$#(" ~4 %. �!=(->.-

*%( /.-'!/ %$&*+; 5-811 *.;!=%" # , 1-(=($.; 0,065—0,188 %, /.-'!*%$&*+; 
— 0,02—0,077 %.  
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�,($%0(*%( /!*<(*"-.<%% .7!"*!) /% $!"+ (!" 1,5 =! 5 %) (".'$. 2) 1-%,!-
=%" / -.,*!9(-*!98 1!,+4(*%3 *. +1*!) 1$!"*! "% 9%/-!/-% ".$$%0( /!) 
<($$3$!7+. �!,"!-*!( % 1!$&7!,.*%(  !$#*!) /% $!"+ (!'-.7(< 16) 1-%,!=%" 
/ *(/!"!-!98 8,($%0(*%3 *. +1*!) 1$!"*! "%, ! !'(**! 7.9("*!98 =! 81$!"-
*(*%#. �-(;/-."*!( % 1!$&7!,.*%(  $.'!) (HCl) /% $!"+ ('(7 =!'.,$(*%#  ,(-
>()) !'-.7(< 19 1-%,!=%" /  *%>(*%3 *. +1*!) 1$!"*! "%, 1!-,%=%9!98, %7-
7. *(=! "."!0*!) 5%=-!$%"%0( /!) =( "-8/<%% % ;!=*!) <($$3$!7+ (-.7'.,$(-
*%# /% $!"+).  

�1-(=($(*%( /.-'!/ %$&*+; 5-811 1-!,(=(*! ;(9! !-'<%!**+9 9("!=!9 
  .<("."!9 /.$&<%#, /.-'!*%$&*+; 5-811 —   5%=-!/ %$.9%*!9  !$#*!/% $+9 
,  1%-"!,!)  -(=(. �%"-!,.*%( — 1!"(*<%!9("-%0( /!(. 

 
(���	#� 3. �,!) ",. 1-!9+4$(**!5! % %91!-"*!5! !'-.7<!, ��� 

 
��������	� 
���#	�������� �����, % 

&���� �����#� 
�88H �8 

&������ ���������, 

D, �/��3
 

11 0,16 0,04 0,46—0,58 
101 0,13 0,07 0,31—0,41 
102 0,12 0,11 0,35—0,42 

��� (5. �%) /) 0,05 0,023 0,24—0,32 

 
�7 ".'$. 3 ,%=*!, 0"!  !=(->.*%( 68*/<%!*.$&*+; 5-811 !'-.7<!, 11, 101 

% 102 1-%9(-*! "./!( >(, /./ % , !'-.7<.;, 1!$80(**+; , $.'!-."!-*+; 8 $!-
,%#; (".'$. 2). �. +1*.# 1$!"*! "& 1-!9+4$(**!5! !'-.7<. 11 1!0"% , "-% 
-.7. '!$&4(, 0(9 8 $.'!-."!-*+; !'-.7<!, (!'-.7<+ 1 1! 10), 8 !'-.7<!, 101 % 
102 — 1!0"% , =,. -.7. '!$&4(. �1(/"-+ 1-!18 /.*%# 1!/.7.*+ *. -% . 1, 2. 
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��  (101-6��)���_!�� �%  
 

�	�. 1. �1(/"- 1-!18 /.*%#  
1-!9+4$(**!5! !'-.7<. 11 

 

�	�. 2. �1(/"- 1-!18 /.*%#  
%91!-"*!5! !'-.7<. 101 

 
�.=9!$(/8$#-*.#  "-8/"8-. 1!$80(**+; 1!-!4/!,+; 9."(-%.$!, '+$. 

!;.-./"(-%7!,.*.   1!9!2&3 ��  1(/"-! /!1%% (�8-&(- 1(/"-!9("- Prestige 
21 6%-9+ Shimadzu). 

�! 7*.0(*%#9 %*=(/ !, 1-!9+4$(**+) !'-.7(< 11 ��� ���� «�-!-
5-(  » *.;!=%" # *. 8-!,*( %91!-"*+; !'-.7<!, (!'-.7<+ 101, 102). �1(/"- 



 535 

�%) /!) ��� %7 ;$!1/!,!5!  +-&# 1!/.7+,.(" '!$&483 81!-#=!0(**! "& 
"!$&/! 1! !"*!4(*%3 1!$!  D(1430/900) (".'$. 4). 

�(=%9(".<%!**+) .*.$%7  8 1(*7%) 9%/-!/-% ".$$%0( /!) <($$3$!7+ 
(���) 1-!,(=(* *. 6!"! (=%9(*"!5-.6( 6%-9+ FRITISCH «Analysette 20». 	 
/.0( ",( =% 1(- %!**!)  -(=+ % 1!$&7!,.$% :".*!$ (ρ = 0,803 5/ 93). 

 

(���	#� 4. �*=(/ + 81!-#=!0(**! "% ��� 
 

8���!��	� ����� �����*��	 "� �������� 
8�����# 

D (1370/2900) D (1430/900) 

��� 11 — «��������» 1,07 1,51 
��� 101 — �.),.*& 1,08 1,58 
��� 102 — �.),.*& 1,11 1,46 
��� (%7 ��) — �%) / 1,06 1,64 

 
�(78$&"." .*.$%7. 1-(= ".,$(* , ,%=( =%66(-(*<%.$&*+; /-%,+; -. 1-(=(-

$(*%# 0. "%< 1! -.79(-.9 (-% . 3 % 4). 
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�	�. 3. �%66(-(*<%.$&*.# /-%,.#  
-. 1-(=($(*%# 0. "%<  8 1(*7%% ���  

1! -.79(-.9 (!'-.7(< 1, ".'$. 1) 

 

�	�. 4. �%66(-(*<%.$&*.# /-%,.#  
-. 1-(=($(*%# 0. "%<  8 1(*7%% ���  

1! -.79(-.9 (1-!9+4$(**+) !'-.7(< 11) 
 
�./ ,%=*! %7 -% . 3 % 4,  -(=*%) -.79(- 0. "%< ���, 1!$80(**!) , $.'!-

-."!-*+; 8 $!,%#;,  *%>.(" # , =,. -.7. % =! "%5.(" 7*.0(*%# 47,3 9/9, 1! 
 -.,*(*%3   1-!9+4$(**+9 !'-.7<!9,  -(=*%) -.79(- /!"!-+;  ! ".,$#(" '!-
$(( 100 9/9. �-(=*%) -.79(- 0. "%< %91!-"*+; !'-.7<!,  ! ".,%$: 101—54,3 
% 102—80,3 9/9. 

-�����. 

• �"$%0%"($&*!) ! !'(**! "&3 1-!9+4$(**!5! !'-.7<. (!'-.7(< 11) #,-
$#(" # '!$(( 4%-!/!( -. 1-(=($(*%( 1! -.79(-.9 1!  -.,*(*%3   %91!-"*+9% 
!'-.7<.9% ��� % !'-.7<.9% 1!$80(**+9% , $.'!-."!-*+; 8 $!,%#;.  

• �,($%0(*%( /!*<(*"-.<%% /% $!"+ 1-%,!=%" / -.,*!9(-*!98 1!,+4(-
*%3 1$!"*! "% ��� /./ =!, "./ % 1! $( 81$!"*(*%#. 

• �!,"!-*!( % 1!$&7!,.*%(  $.'!) /% $!"+ 1-%,!=%" / *(/!"!-!98 8,(-
$%0(*%3 *. +1*!) 1$!"*! "%.  

 
�	��	����
	����	� ��	��� 
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1. .
'
���
, %. �. �!,+)  1! !' 1!$80(*%# 9%/-!/-% ".$$%0( /!) <($$3$!7+ [�(/ "] / 
�. �. �.7./!,., 	. 
. �@9%* // �8-*.$ 1-%/$.=*!) ;%9%%. — 2009. — �. 82. — 	+1. 3. — 
�. 502—505. 

2. .
'
���
, %. �. �!$80(*%( 1!-!4/!,!) <($$3$!7+ [�(/ "] / �. �. �.7./!,., 
	. 
. �@9%* // �8-*.$ 1-%/$.=*!) ;%9%%. — 2009. — �. 82. — 	+1. 6. — �. 1033—1036. 

 
 
 



 537 

= � 615.363 

 
/���!��
,��� 20-�����	�)���'��
 (20%) �'�+���� 
,����*1��� 
����
 �+�� 	��-

��'���
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�/=% "(-!%=+, 1-(= ".,$#32%(  !'!) 1!$%5%=-!/ %$%-!,.**+(  "(-!%-
=+, 1-%,$(/.3" %*"(-(  %  $(=!,."($() '$.5!=.-#  ,!() ,+ !/!) '%!$!5%0(-
 /!) ./"%,*! "%. � 0$(*% "!*!5%; !*% -(58$%-83" 1-!<(  + $%*&/%. �%7%!$!-
5%0( /!( =() ",%( :/=% "(-!%=!, *. 9$(/!1%".32%; !'8 $!,$(*! %;  ,!) "-
,!9  "%98$%-!,."& '%! %*"(7 '($/. 1-% !" 8" ",%% 5!-9!*.$&*!5! :66(/". [1]. 
�!/.7.*. 1(- 1(/"%,. %; % 1!$&7!,.*%# ,  ! ".,( $(/.- ",(**+; 1-(1.-."!, 
.=.1"!5(**!5!, "!*%7%-832(5!, /.-=%!"-!1*!5!, 1-!"%,!#7,(**!5! % -.*!7.-
>%,$#32(5! =() ",%#.  

	.>*()4%9 *(=! "."/!9 *%7/!9!$(/8$#-*+; % *(9!=%6%<%-!,.**+; $(-
/.- ",(**+; ,(2( ", (�	) #,$#(" # %; *%7/%) "(-.1(,"%0( /%) %*=(/ . �"! !7-
*.0.(", 0"! /!*<(*"-.<%#, 1-% /!"!-!) !*% !/.7+,.3" $(0('*!( =() ",%(, 9.$! 
!"$%0.(" # !" /!*<(*"-.<%%, 1-% /!"!-!) 1-(1.-."  ".*!,%" # "!/ %0*+9. 	 
=-85%;  $80.#; $(/.- ",(**+) 1-(1.-." 1-% ,,(=(*%% , !-5.*%79 9!>(" '+ "-
-! "(-#"& ./"%,*! "& 1!= =() ",%(9 %*./"%,%-832%; .5(*"!,. �-(>=(,-(9(*-
*!( -.7-84(*%(, *%7/.# 1-!*%/.32.#  1! !'*! "& 0(-(7 /$("!0*83 9(9'-.*8 
"-('83" 1!,+4(*%# =!7+ �	, . 7*.0%" ,!7-. ".*%3 %; ,-(=*+; 1!'!0*+; -(-
./<%) *. !-5.*%79. �!:"!98 , ( '!$&4( 80(*+9 1-%;!=%" # 7.=89+,."& # *( 
 "!$&/! *.= 1!% /!9 *!,+; $(/.- ",,  "!$&/! *.=  !7=.*%(9 '!$((  !,(-4(*-
*+; 6!-9 8>( %7,( "*+; '%!$!5%0( /% ./"%,*+; 1-(1.-."!, % 7.=.0() =! ".,-
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/% :"%; 1-(1.-."!, , !-5.*%79, -(58$%-!,.*%%  /!-! "% =() ",%# % ,-(9(*% 
1-('+,.*%# , !-5.*%79(. �./%( $(/.- ",(**+( 1-(1.-."+ 1!$80%$% *.7,.*%( 
«1-(1.-."+ *.1-.,$(**!5! % 1-!$!*5%-!,.**!5! =() ",%#». �!7=.*%( "./%; 
1-(1.-."!, ,!79!>*! *. 1-%*<%1.; '%!9%9("%/%, ! *!,.**!) *. 9!=($%-!,.-
*%%  !'+"%), 1-!% ;!=#2%; , 1-%-!=(. �($& *.4() -.'!"+ 7./$30.$. & , -.7-
-.'!"/( '%!9%9("%0( /%; 1-%*<%1!, /!* "-8%-!,.*%# :/=% "(-!%= !=(->.-
2%; $(/.- ",(**+; 1-(1.-."!,. 

 �-!9(  ,!'!=*+; :/=% "(-!%=!, %7 -.7$%0*+; 1-%-!=*+; % "!0*%/!, ,+-
=($(*+ %; 1-!%7,!=*+(, 5$.,*+9 !'-.7!9, :"! /!*?35."+   8/ 8 *!) % ,+ 4%9% 
>%-*+9% /% $!".9%. �7 , (; /!*?35."!,   /.-'!*!,+9% /% $!".9% *.%'!$&4%) 
%*"(-(  1-(= ".,$#3" 22-9!*!.<%$&*+( 1-!%7,!=*+( 1.$&9%"%*!,!),  "(.-%*!-
,!) % !$(%*!,!) /% $!" (5%=-!/ %$&*.# 5-811. 1-% �22 #,$#(" # !0(*& ,.>*!) =$# 
1-!#,$(*%# '%!$!5%0( /!) ./"%,*! "%). �!/.7.*!, 0"! !*% #,$#3" # *(./"%,*+9% 
-(7(-,*+9% 6!-9.9% 5!-9!*. $%*&/% *. (/!9+; % 7.1. .3" # , !-5.*($$.; #)-
<(/$("!/ ,7-! $+;  .9!/ ( ,%=("($& ",8(" !' .96%6%$&*+;  ,!) ",.; .<%$&*+; 
1-!%7,!=*+; :/=% "(-!%=!,). �'*.-8>(*!, 0"! !'-.7!,.*%( .<%$&*+; 1-!%7,!=-
*+; !'-."%9! % , 1-!<(  ( :9'-%!5(*(7. 1!= =() ",%(9 ,*8"-%/$("!0*+; : "(-.7 
1-!% ;!=%" ,+ ,!'!>=(*%( ./"%,*!) 6!-9+ 5!-9!*. [2]. � 1!$&7!,.*%( 1-%*-
<%1. !'-."%9!5! /!*?35%-!,.*%# :/=% "(-!%=!,, -(.$%78(9!5! , !-5.*%79( *.-
 (/!9+;, 1-(= ".,$#(" # *.9 1(- 1(/"%,*+9 *.1-.,$(*%(9 =$#  !7=.*%# :/=%-
 "(-!%= !=(->.2%; 1-(1.-."!, 1-!$!*5%-!,.**!5! =() ",%#. 

�8"(9 ,,(=(*%# ,  ! "., 9!$(/8$ :/=% "(-!%=!, 5%=-!6!'*+; '$!/!, 9!-
=%6%/.<%() ,+ 4%9% >%-*+9% /% $!".9% ,!79!>*! 1!$80(*%( 1-!%7,!=*+; 
  9(9'-.*!"-!1*+9%  ,!) ",.9%. �./%( 1-(1.-."+ '8=8" !'$.=."& ,!79!>*!-
 "&3 =!7%-!,.**!5! ,+ ,!'!>=(*%# $(/.- ",(**!5! *.0.$. % :66(/"%,*!5! 
1-!*%/*!,(*%# , /$("/%-9%4(*%. 

	  ,#7%   /-.)*( *%7/%9  !=(->.*%(9 /!*?35."!, , 1-%-!=*+; !'?(/".; 
(< 0,001 %) %; 1!$80(*%( 9("!=!9 ,+=($(*%# — 1-!<(   "-8=!(9/%). �.%'!$(( 
1-! "+9 % =(4(,+9  1! !'!9 1!$80(*%# /!*?35."!, :/=% "(-!%=!, #,$#(" # 
;%9%0( /.# "-. 6!-9.<%# =! "81*+; 6%"!:/=% "(-!%=!,. 	 *.4(9  $80.( ".-
/!,+9 #,$#(" # 20-5%=-!/ %:/=%7!* (20�),  !=(->.*%( /!"!-!5! , -. "(*%#; 
=! "%5.(" 2 % (9.  .). 20� — 1!$%5%=-!/ % !(=%*(*%( (-% . 1),  !=(->.2(( 6 
5%=-!/ %$&*+; 5-811: "-% ,"!-%0*+; (1-% �2, �3 % �22) % "-% 9(*(( -(./<%!*-
*! 1! !'*+; — "-("%0*+; (1-% �14, �20 % �25). �780(*%( -(./<%) ;%9%0( /!) 
9!=%6%/.<%% 20� 1!7,!$%$! ,+# *%"& -(./<%!**+(  1! !'*! "% 5%=-!/ %5-
-811 / /!*?35%-!,.*%3 % -. 1!$!>%"& %; 1! 89(*&4(*%3 ,  $(=832%) -#=: 
2, 3, 22 > 25 > 20 >> 14. 	 :"!)  ,#7% 1-% :"(-%6%/.<%% %7'+"/!9 .*5%=-%=. 
%$% ;$!-.*5%=-%=. /.-'!*!,+; /% $!" *.9% '+$% 1!$80(*+  !!",(" ",832%( 
"-%- % "("-.:6%-."+ 20�, . 1-% :/,%9!$&*!9  !!"*!4(*%% 8/ 8 *!5! .*5%=-%-
=. % 20� %7  9( % 1!$%.<("."!, '+$ ,+=($(* 2-.<("." (".'$. 1). 

�%*"(7 9!*!.<%$&*+; 1-!%7,!=*+; 20� (! !'(**! , '!/!,!) <(1% 1-% �22 
% �25)  ,#7.*   '!$&4%9% "-8=*! "#9% % ,!79!>(* $%4& 1-% % 1!$&7!,.*%% 
:66(/"%,*+;  1! !'!, 7.2%"+ =%!$&*+; 5-811. �.9% '+$. -.7-.'!".*. 1#"%-
 ".=%)*.#  ;(9. 1!$80(*%# 22- % 25-.<(".". 20� [3], ! *!,+,.32.# # *. 7.2%-
"( =%!$. , 1!$!>(*%% �2/�3 , ,%=( %7!1-!1%$%=(*!5! 1-!%7,!=*!5! % =%!$&*!-
5! 6-.59(*". 1-% �20/�22 — , ,%=( 6(*%$'!-."*!5! 1-!%7,!=*!5!. 
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�	�. 1. �"-8/"8-*.# 6!-98$. 20E 
 

(���	#� 1. � $!,%# % -(78$&"."+ .<%$%-!,.*%# 20� 
 

-����, % 
$������  

����!��	� 20/:�� 
2,3,22,24-

������#���� 

2,3,22- 

��	�#���� 
2-�#���� 

2,3,22- 

��	�����	��� 

1:100(15) 63* 31* — (75;) 
1:1 — — 15** — 

 
'�	�����	. 
� (.<%$%-832%( -(.5(*"+): 8/ 8 *+) .*5%=-%=, ;$!-.*5%=-%= 1.$&-

9%"%*!,!) /% $!"+. � $!,%# -.7=($(*%# % !0% "/%:  
* — /!$!*!0*.# ;-!9."!5-.6%# (.= !-'(*":  %$%/.5($&, :$3(*": 9(".*!$ , ;$!-!6!-9( 

— !" 0 =! 100 %); 
** — 1-(1.-."%,*.# *!-9.$&*!-6.7!,.# 	��� (.= !-'(*":  %$%/.5($&, :$3(*": 5(/-

 .*/%7!1-!1.*!$/,!=. = 100:40:3 V/V/V). 
 

�! -.7-.'!".**!)  ;(9( '+$  %*"(7%-!,.* 22- "(.-." 20�. �".1+ % 8 $!,%# 
;%9%0( /!) "-. 6!-9.<%% 20� 1! 22- % 25-1!$!>(*%#9 1-(= ".,$(*+ *. -% . 2. 
�0% "/. % -.7=($(*%( 1-!=8/"!, -(./<%% 1-!,!=%$% 9("!=.9% /!$!*!0*!) % 
1-(1.-."%,*!) �� 	���. �!*"-!$& 7. ;!=!9 -(./<%) % 0% "!"!) 1-!=8/"!, 
! 82( ",$#$% 9("!=.9% ��� % .*.$%"%0( /!) �� 	���. �"-8/"8-+ 1-!9(>8-
"!0*+;  !(=%*(*%) % 22- "(.-.". 20� '+$% 1!=",(->=(*+ 9("!=!9 1� ���-
 1(/"-! /!1%%. 	+;!=+ 9!*!.<%$&*+; 1-!%7,!=*+; 1-(= ".,$(*+ , ".'$. 2. 

� <($&3 !<(*/% ,!79!>*! "% % 1!$&7!,.*%# 20� % (5! .<("."!, 
(2-9!*!.<("."., 2,3,22-"-%.<(".". % 2,3,22,25-"("-..<(".".) ,  ! ".,( -.*!7.-
>%,$#32%; 1-(1.-."!, '+$! 1-!,(=(*! %; "( "%-!,.*%( 1! !"*!4(*%3 / 4%-
-!/!98  1(/"-8 "( "-/8$&"8- 9%/-!!-5.*%79!,. 
*"%9%/-!'*83 ./"%,*! "& 
(
�
) !1-(=($#$% , $.'!-."!-%% '%!;%9%% % '%!"(;*!$!5%% 9%/-!!-5.*%79!, 
�* "%"8". 9%/-!'%!$!5%% 
� ��. �-!,(=(**+( %  $(=!,.*%# 1!/.7.$%, 0"! 
 ,!'!=*+) 20� *(./"%,(* 1! !"*!4(*%3 / '!$&4%* ",8 "( "-/8$&"8- 9%/-!!--
5.*%79!,. 	,(=(*%( >( .<("%$&*+; 5-811 1-%,!=%" / -(7/!98 ,!7-. ".*%3 

�
. �7 19 "( "-/8$&"8- 1!$*!( 1!=.,$(*%( *.'$3=.$! & , 14  $80.#;,  -(=% 
/!"!-+; ,!7'8=%"($% ,! 1.$%"($&*+; % 5*!)*+; 7.'!$(,.*%), 0"! 1!7,!$#(" 
-(/!9(*=!,."& 20� % (5! .<("."+ 1-%  !,9( "*!9 %; % 1!$&7!,.*%% , -.*!7.-
>%,$#32%; 1-(1.-.".; *.-8>*!5! 1-%9(*(*%#. 

" 
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OH 

OH 

OH 

# 

# 

H O 

1 
2 

3 
4 

5 
6 

7 

8 
9 

21 
22 23 24 25 26 

27 

10 

11 
12 

13 
14 15 

16 
17 

18 

19 

20 



 540 

 
OH 

HO 

HO 
OH 

O H 

OH 

OH 

O 

OH 

O 

H 

OH 
O 

O 

O 

Ph-	 

O 

O 

OH 

O 

O-Ac 

O 
H O 

OH 

O 

O 
OH 

O-Ac 

OH 

O 

OH 

O 

O 
OH 

OH 

O-Ac 

O 

OH 

HO 

HO 
OH 
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O-Ac 

OH 
HO 

HO 

OH 
OH 

20� 

PhB(OH) 2 
-2H O, 2 
9(".*!$, /!9*."(91. 0,30 

95%  V. 

-2�(OH, 
.<("!*, 1-���, /!9*."(91. 30 

93%  Vb 

58%  Vc 90%  VIa 

58%  Vd 50%  VIb 

73%  V 60%  VI 

H O  ,  2 2 -PhB(OH) 
2 

���:,!=. 9:1, /!9*."(91. 30 

OH 

O 

H 

OH 
HO 

HO 

O 

Ph-	 

��-2, -2,2-��� 
�� Cl  : MeOH 1:1, 

2 2 
/!9*."(91. 720 /!9*."(91. 720 

2 2 �� Cl  : MeOH 1:1, 
��-2, -2,2-��� 

���:,!=. 9:1, 
2 -PhB(OH) 2 2 H O  ,  

/!9*."(91. 30 
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�	�. 2. �;(9.  %*"(7. 2-.<(".". (V) % 25-.<(".". (VI) 20E
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(���	#� 2. �-%-!=. % ,+;!=+ 9!*!.<%$&*+; 1-!%7,!=*+; 
 
'�	���� �����#	������ ���	�������� 20/ -���� �� ����!��	) � 	�������� 20/ 

25-.<("." 24 
22-.<("." 22 

22-1.$&9%"." 31 

 
�-85%9 %*"(-( *+9 *.1-.,$(-

*%(9 ,  !7=.*%% $(/.- ",(**+; 
6!-9 20� #,$#3" # $%1! !9+. �%-
1! !9+ — 7./-+"+( =,8; $!)*+( 
 6(-%0( /%(  "-8/"8-+,  ! "!#2%( 
%7 /!*<(*"-%0( /%; $%1%=*+; 
'% $!(,, =%.9("-!9 110—400 *9 
(-% . 3). 	/$30(*%( �	 , $%1! !-
9+ 9!>(" 7*.0%"($&*! 1!,+ %"& 
%; "(-.1(,"%0( /83 :66(/"%,-
*! "&, 1! /!$&/8,   !=*!)  "!-!*+, 
�	, *.;!=#2(( # , $%1! !9(, 7.-
2%2(*! (( 9(9'-.*!) !" =() ",%# 
*('$.5!1-%#"*+; 6./"!-!,, .   
=-85!) — ". >( 9(9'-.*. *( 1!-
7,!$#(" �	 1-(,+ %"& =!18 "%983  

 
 

�	�. 3. �"-!(*%( $%1! !9+ 
 

/!*<(*"-.<%3 , '%!$!5%0( /%; >%=/! "#; !-5.*%79.. �%1! !9. , =.**!9  $8-
0.( ,+1!$*#(" -!$& ;-.*%$%2., %7 /!"!-!5! �	 ,+ ,!'!>=.(" # 1! "(1(**!, , 
*8>*+; =!7.; % , "(0(*%( "-('8(9!5! 1-!9(>8"/. ,-(9(*%. � "!0/% 7-(*%# 
'%!$!5%0( /!)  !,9( "%9! "% $%1! !9+ %=(.$&*+ /./ 1(-(*! 0%/% $(/.- "-
,(**+; ,(2( ",. �; 1!$80.3" %7 1-%-!=*+; $%1%=!, % 1!:"!98 !*% *("!/ %0-
*+, *( ,+7+,.3" *(>($."($&*+; %998**+; -(./<%) % '%!=(5-.=%-8(9+, ". (. 
-.7-84.3" # 1!= =() ",%(9 !'+0*+; 6(-9(*"!,, 1-% 8" ",832%; , !-5.*%7-
9(. 	 $%1! !9+ 9!58" '+"& ,/$30(*+ /./ 5%=-!6%$&*+(, "./ % 5%=-!6!'*+( 
,(2( ",..  

�.9% '+$% 1-!,(=(*+ %  $(=!,.*%# 1! ,/$30(*%3 20�, 2,3,22-"-%.<("."., 
2,3,22,25-"("-..<(".". % 2,3,22-"-%1.$&9%".". , $%1! !9+ *. ! *!,( 6! 6%$%-
1%=. #%0*!5! $(<%"%*. (#�� — #%0*+) 6! 6."%$ ;!$%$) [3]. 	(7%/8$+ $%1! !9 
1!$80.$% 9("!=!9 5%=-.".<%%  8;!) $%1%=*!) 1$(*/%   1! $(=832() !'-.'!"-
/!) 8$&"-.7,8/!9. �  $(=8(9+( :/=% "(-!%=+ ,  9( % =%;$!-:".*/9(".*!$ (4:1 
1! !'?(98) =!'.,$#$% / $(<%"%*8. �! $( 1!$80(*%# -. ",!-. -. ",!-%"($% 81.-
-%,.$% , -!"!-*!9 % 1.-%"($(. �'-.7!,.*%( 98$&"%$.9($$#-*+; ,(7%/8$ (��	) 
/!*"-!$%-!,.$%   1!9!2&3  ,("!,!) 9%/-! /!1%%. 	%78.$%7.<%3 $%1! !9 
! 82( ",$#$%   1!9!2&3 !/-. /%  8=.*!9 0(-*+9. �.79(-+ $%1! !9  ! ".,%$% 
3—30 9/9. �1"%9.$&*+9% =$# % 1!$&7!,.*%# , /! 9("%/( % 9(=%<%*(  0%".3" 
$%1! !9+   -.79(-.9% 100—200 *9 (0,1—0,2 9/9), "./ /./ 0. "%<+ '!$&4%; 
-.79(-!, 9!58" 7./81!-%"& 9($&0.)4%( /-!,(*! *+(  ! 8=+. �1-(=($(*%( -.7-
9(-. 9.$+; !=*!$.9($$#-*+; ,(7%/8$ (��	) 1-!,!=%$%   1!9!2&3 :$(/"-!*-
*!) 9%/-! /!1%%. �-(=*%) -.79(- $%1! !9   "-%1.$&9%"."!9  ! ".,%$ 83 ± 9 
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*9 % 8=!,$(",!-#3" "-('!,.*%#9, 1-(=?#,$#(9+9 / $%1! !9.$&*+9 1-(1.-.".9 
, 6.-9.<(,"%/( % 9(=%<%*(. �$# !<(*/% ,/$30(*%# :/=% "(-!%=!, , $%1! !9+ 
% 1!$&7!,.$% 9("!= 5($&-;-!9."!5-.6%% (Bio-Gel P-2 6%-9+ Biorad (��
)   
-.79(-.9% 1!- =$# -.7=($(*%# ,(2( ",   9!$(/8$#-*!) 9.  !) 100—1800 �.). 	 
"./%; 8 $!,%#; $%1! !9+ *( 1-!*%/.3" , 1!-+ 5($#, . :/=% "(-!%=+ =.>( , 
 $80.( "-%1.$&9%".". (- = 1194) =!$>*+ 1-!*%/."& , 1!-+ 5($#. �!'-.**+( 
6-./<%% .*.$%7%-!,.$% 9("!=!9 ��-	���.  

�.**+( 1! ,/$30(*%3 20� % (5! .<%$&*+; 1-!%7,!=*+; 1-(= ".,$(*+ *. 
-% . 4.  

 

5 , 1

1 , 7
0

2 7 , 5

0

5

1 0

1 5

2 0

2 5

3 0

	
/$

3
0(

*%
(,

 %

   I I              I I I              I V              V
 

�	�. 4. 	/$30(*%( .<%$&*+; 1-!%7,!=*+; 20� , $%1! !9+: 
II — $%1! !9.   20�; III — $%1! !9.   2,3,22-"-%.<("."!9 20�; 

IV — $%1! !9.   2,3,22,25-"("-..<("."!9 20�;  
V — $%1! !9.   2,3,22-"-%1.$&9%"."!9 20� 

 
�!$80(**+( =.**+(  ,%=("($& ",83" ! "!9, 0"! %  $(=!,.**+( :/=% "(-

-!%=+ ,/$30.3" # ,! ,*8"-(**(( ,!=*!( 1-! "-.* ",! $%1! !9. �./%9 !'-.-
7!9, =$# 1!,+4(*%#  -!= ",. :/=% "(-!%=!, / $%1%=*!98 '% $!3 $%1! !9 *(-
=! "."!0*! 1-! "! 5%=-!6!'%7%-!,."& 9!$(/8$+ 20�, *(!';!=%9! ,,( "% ,  !-
 "., (5! 9!$(/8$+ 9(9'-.*!"-!1*+) 6-.59(*" !1"%9.$&*!5! -.79(-., 0"!'+ 
=!'%"& # :66(/"%,*!5! , "-.%,.*%# :/=% "(-!%=!, , $%1! !9*83 9(9'-.*8. 
	/$30(*%( 2,3,22-"-%1.$&9%".". 20� , $%1! !9+ , 5,4 -.7. '!$&4( 1!  -.,*(-
*%3   20�. �$# -.7-.'!"/% $%1! !9.$&*+; 1-(1.-."!, *(!';!=%9! !1-(=($%"& 
!1"%9.$&*!(  !!"*!4(*%( $%1%=/ 8' "-.", 1-% /!"!-!9  !=(->.*%(  8' "-.". 
, $%1! !9.; 9./ %9.$&*!, . 1!"(-% �
	 ,! ,-(9# 6!-9%-!,.*%# $%1! !9 9%-
*%9.$&*+. �!=(->.*%( "-%1.$&9%".". , $%1%=*!9 '% $!( 9./ %9.$&*! (1,8 
9!$. %) 1-% (5!  !=(->.*%% , % ;!=*!)  9( % 19,2 9!$. %. �-!,(=(*! %  $(=!-
,.*%( 5%=-!$%7. 2,3,22-"-%1.$&9%".". ,  ,!'!=*!9 ,%=( % ,/$30(**!5! , $%1!-
 !9+   1!9!2&3 1.*/-(."%0( /!) $%1.7+ (".'$. 3).  

 
(���	#� 3. �(78$&"."+ 5%=-!$%7. 2,3,22-"-%1.$&9%".". 

 
������	� ���@)���� -���� 20/, % 

�,!'!=*+) 68 
	  ! ".,( $%1! !9+ 14 
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	+;!= 20� %7  ,!'!=*!5! /!*?35.".  ! ".,%$ — 68 %, %7 $%1! !9 — 
14 %, 0"! 1!=",(->=.(" 1-!$!*5%-832%) :66(/" $(/.- ",(**+; 1-(1.-."!, , 
$%1! !9.$&*!) 6!-9(.  

�*"(-( *+9 '+$! '+ %  $(=!,."& ,/$30(*%( 22-1.$&9%".". 20� , $%1!-
 !9+ % (5! 5%=-!$%7. � 1!$&7!,.*%( 9!*!.<%$&*!5! 1-!%7,!=*!5! 9!>(" 1-%-
,( "% / 8,($%0(*%3  "(1(*% ,/$30(*%# , $%1! !9+ % ,+;!=. 1!$*!5! 1-!=8/". 
5%=-!$%7.. �%1! !9.$&*+( :/=% "(-%!= !=(->.2%( $(/.- ",(**+( 6!-9+ 
1(- 1(/"%,*+ 1-% $(0(*%% 7.'!$(,.*%) % !>!5!, /!>%. 

�2( !=*%9 %7 1(- 1(/"%,*+; *.1-.,$(*%)  !7=.*%# $(/.- ",(**+; 1-(-
1.-."!, *.1-.,$(**!5! % 1-!$!*5%-!,.**!5! =() ",%# #,$#(" # % 1!$&7!,.*%( 
1!$%9(--1!$%9(-*+; /!91$(/ !, (���)   *%7/!9!$(/8$#-*+9 '%!$!5%0( /% 
./"%,*+9 ,(2( ",!9 (�
	), *.1-%9(- 20� %$% (5! .<%$&*+; 1-!%7,!=*+;. 

��� 1-(= ".,$#3" ! !'+) /$.   1!$%9(-*+; ,(2( ",, !'-.7832%; # , 
-(78$&"."( ,7.%9!=() ",%# -.7$%0*+; 1! 1-%-!=( 68*/<%!*.$&*+; 5-811 9./-
-!9!$(/8$ (! *!,*!5! % /% $!"*!5! ;.-./"(-.). �!$%9(-*+( /!91$(/ + !'-.-
783" # , -(78$&"."( /!!1(-."%,*+; !'-."%9+; -(./<%) 7.  0(" !'-.7!,.*%# 
 !$(,+; %$% ,!=!-!=*+;  ,#7(), 0"! 1-%=.(" ��� !0(*& ,+ !/83  ".'%$&-
*! "& , 4%-!/!9 %*"(-,.$( -�. �./-!9!$(/8$+ /!91$(9(*".-*+ =-85 =-858, 
1!:"!98 ,7.%9!=() ",%( 9(>=8 *%9% , "(-9!=%*.9%0( /!9 . 1(/"( ,1!$*( 
.*.$!5%0*! ,7.%9!=() ",%3 9(>=8 '%!1!$%9(-.9%, 1-!% ;!=#2%9% , >%,!) 
1-%-!=( % $(>." , ! *!,( 6%7%!$!5%0( /!) ./"%,*! "% 1-%-!=*+; $(/.- ",(*-
*+; 1-(1.-."!, [4]. 

�-! "()4%)  1! !' 1!$80(*%# ��� —  9(4(*%( ,!=*+; -. ",!-!, -.7-
$%0*+; 1! 1-%-!=( 1!$%9(-!,. �'-.7!,.*%( ��� 1-!% ;!=%" , -(78$&"."( 
!0(*& '+ "-!) !'-."%9!) -(./<%%. �-!<(   7./.*0%,.(" # 1-./"%0( /% 95*!-
,(**! =.>( 1-% !0(*& '!$&4%; -.7'.,$(*%#;. 	 7.,% %9! "% !" 9!$&*!5! !"*!-
4(*%# 68*/<%!*.$&*+; 5-811 % 9!$(/8$#-*+; 9.   1!$%9(-!, 9!58" '+"& 1!-
$80(*+ /./ ,!=!-. ",!-%9+(, "./ % *(-. ",!-%9+( ���. �(-,+( 1-(= ".,$#3" 
%*"(-(  =$#  !7=.*%# *!,+; "-.* 1!-"*+; 6!-9 =! ".,/% �
	 % ,!79!>*! "% 
% 1!$&7!,.*%# "./%; $(/.- ",(**+; 1-(1.-."!, =$# ,*8"-(**(5! 1-%9(*(*%# 
(1(-(-.$&*!), "!5=. /./ *(-. ",!-%9+( ��� 9!58" *.)"% 1-%9(*(*%( =$# 1!$8-
0(*%# 1$(*!0*+; 9."(-%.$!, =$# *.-8>*!5! 1-%9(*(*%# 1-% $(0(*%% -.*. 

�-!$!*5%-!,.**!( ,+ ,!'!>=(*%( *%7/!9!$(/8$#-*!) ! *!,+ , !" 8" "-
,%% /!,.$(*"*!)  ,#7% %7 ��� 1-!% ;!=%" 7.  0(" =%6687%% *%7/!9!$(/8$#--
*!5! �
	 , !/-8>.3283  -(=8 %7 *.'8;4() 1!$%9(-*!)  % "(9+ % !1-(=($#-
(" # 1-%-!=!) % 1!$&78(9+; 1!$%9(-!,, %; 9!$(/8$#-*!) 9.  !), :66(/"%,-
*! "&3 ,7.%9!=() ",%# =-85   =-85!9 % �	, . "./>( 1-%-!=!) !/-8>.32() 
 -(=+ [5].  

�.4 %*"(-(  / ��� !'8 $!,$(* !"/-+,.32%9% # 1(- 1(/"%,.9%  !7=.-
*%# :/=% "(-!%= !=(->.2%; $(/.- ",(**+; 1-(1.-."!, -.*!7.>%,$#32(5! 
=() ",%# '(7 1-(=,.-%"($&*!) 9!=%6%/.<%% 20�, =!7%-!,.**!( 1! "81$(*%( 
�	 9!>(" '+"& =! "%5*8"! ,.-&%-!,.*%(9 1-%-!=!) % 9!$(/8$#-*!) 9.  !) 
% 1!$&78(9+; 1!$%9(-!,. 

�.%'!$(( 1(- 1(/"%,*+9% 1-%  !7=.*%% 1!$%9(-*+; $(/.- ",(**+; 1-(-
1.-."!, #,$#3" # 1-%-!=*+( 1!$%9(-+ — ;%"!7.*, 9%/-!/-% ".$$%0( /.# 
<($$3$!7., /!$$.5(*, .$&5%*."+ % =-85%(. �%-!/!( 1-%9(*(*%( 1-%-!=*+; 
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1!$%9(-!, !'8 $!,$(*! %; '%! !,9( "%9! "&3,  1! !'*! "&3 / '%!=(5-.=.-
<%%, *%7/!) "!/ %0*! "&3. �-% % 1!$&7!,.*%% 1-%-!=*+; 1!$%9(-!, '$.5!=.-
-# %;  !' ",(**!) 6%7%!$!5%0( /!) ./"%,*! "% 9!>(" '+"& -(.$%7!,.*  %*(--
5%0( /%) :66(/" — 8 %$(*%( ./"%,*! "% $(/.- ",(**!) ! *!,+. 

�.9% 1-!,(=(*+ %  $(=!,."($& /%( -.'!"+ 1! 1!$80(*%3 % ;.-./"(-% "%-
/( ��� *. ! *!,( ;%"!7.*. (1-%-!=*+) 1!$%9(- — .9%*!5$3/.*,  "(1(*& =(.-
<($%-!,.*%# 75 %,  -(=*## 9!$(/8$#-*.# 9.  . -.,*. 1800) % 1!$%:"%$(*5$%-
/!$& — ��� ( %*"("%0( /%) 1!$%9(-,  -(=*## 9!$(/8$#-*.# 9.  . -.,*. 
40000) 1-% % 1!$&7!,.*%% , /.0( ",( *%7/!9!$(/8$#-*!5! �
	 — 20�. 

�,!)*+( ��� (����) 1!$80.$% 1-! "+9  9(4%,.*%(9 -. ",!-!, 1!$%-
9(-!, (��� , ,!=(, ;%"!7.* , .<("."*!9 '86(-() , :/,%9!$&*!9  !!"*!4(*%% 
(/!*<(*"-.<%% -. ",!-!, 0.01 * , 1(-( 0("( *. 9!*!9(-*!( 7,(*!).  

�-!)*+( ��� (����) 1!$80.$% 1!  $(=832()  ;(9(: *.,( /8 20� 1!9(-
2.$% , -. ",!- ;%"!7.*. % 1! $( (( -. ",!-(*%# 1-%$%,.$% -. ",!- ���. 	 
!'!%;  $80.#; !'-.7!,.$% & -. ",!-9+( ���. �!*/%( 1$(*/% /!91$(/ !, *. 
9%/-! ("/(   1!=$!>/!) %7 1!-% "!5! 85$(-!=. (=$# *(5."%,*!5! /!*"-. "%-!-
,.*%# — =$# ,%78.$%7.<%% 5$!'8$ /!91$(/ !,) %780.$% 9("!=!9 "-.* 9%  %-
!**!) :$(/"-!**!) 9%/-! /!1%() (-% . 5). �.79(-+ 5$!'8$ ����  ! ".,%$% !" 
0,2 =! 0,4 9/9, -.79(-+ 5$!'8$ ���� — !" 0,8 =! 1,2 9/9. �-%0(9 5$!'8$+ 
���� *(!=*!-!=*+ 1!  ,!()  "-8/"8-(.  

 


 

 

   �  

 
�	�. 5. �$(/"-!**+( 9%/-!6!"!5-.6%% 1$(*!/ ���: 


 — ���� (8,($%0(*%( 14000); b — ���� (8,($%0(*%( 6000) 
 

�$# !1-(=($(*%#  "(1(*% ,/$30(*%# 20� , /!91$(/  ���� 1(-(,!=%$% , 
*(-. ",!-%983 6!-98 1-% =() ",%% -. ",!-. 5%=-!/ %=. *."-%#. �!*<(*"-.-
<%# 20� , 6%$&"-."( 1! =.**+9 �� 	���  ! ".,%$. 35—25 %. �./%9 !'-.-
7!9,  "(1(*& ,/$30(*%# 20� , ���  ! ".,%$. 65—75 %. �-(=1!$.5.(9.# 
 "-8/"8-. ���� 1-(= ".,$(*. *. -% . 6. 
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�	�. 6. �-(=1!$.5.(9!(  "-!(*%( ���� 
 

�*"(-( *+9 '+$! '+ , 1(- 1(/"%,( %  $(=!,."& ���� 1-% % 1!$&7!,.*%% 
, /.0( ",( "-("&(5! /!91!*(*". 22-1.$&9%".". 20�. �. "%0*.# 5%=-!6!'%7.<%# 
20� ,+ 4() >%-*!) /% $!"!) 9!>(" 1-%,( "% / 8,($%0(*%3  "(1(*% ,/$30(-
*%# % ,-(9(*% 8=(->%,.*%# 20� , ��� (8,($%0(*%( 1-!$!*5%-832(5! :66(/-
".), 89(*&4(*%3 "!/ %0( /!5! ,!7=() ",%# 20�. 

	/$30(*%( 20� % (5! .<%$&*+; 1-!%7,!=*+; , *(-. ",!-%9+( ��� -. -
4%-#(" !'$. "% %; 1-%9(*(*%# , /.0( ",( "-.* =(-9.$&*+; 1-(1.-."!,. 
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�(;*%/!-:/!$!5%0( /%) 9!*%"!-%*5 !/-8>.32()  -(=+ % 1-!5*!7%-!,.-
*%( "(;*!5(**+; /.". "-!6 "!5! %$% %*!5! 9. 4".'.,  ,#7.**+;   -.7$%,.9% % 
8"(0/.9% *(6"(1-!=8/"!,, ,+7+,.3" *(!';!=%9! "& -.7-.'!"/%  1! !'!, % 
9("!=!, !0% "/% :/! % "(9. 	 ! *!,( 9*!5%; =() ",832%; "(;*!$!5%)  '!-. 
-.7$%,!, *(6"(1-!=8/"!, % *(6"#*+; 7.5-#7*(*%) % 8=.$(*%# %; %7 !/-8>.3-
2()  -(=+ $(>%" 9("!= .= !-'<%%. �.  (5!=*#4*%) =(*& , 9%-( 1-!%7,!=%"& # 
% % 1!$&78(" # !/!$! =,8;  !"(* -.7$%0*+;  !-'(*"!, =$# $%/,%=.<%% *(6"#-
*+; -.7$%,!, % 7.5-#7*(*%) [1].  

�(6"( !-'(*"+ 1!=-.7=($#3" # *. *(!-5.*%0( /%(, 1-%-!=*+( !-5.*%0(-
 /%(, !-5.*!9%*(-.$&*+(,  %*"("%0( /%(. �.0( ",!  !-'(*"!, !1-(=($#(" #, 
5$.,*+9 !'-.7!9, %; (9/! "&3 1! !"*!4(*%3 / *(6"%,  "(1(*&3 5%=-!6!'*!-
 "% (*(*.9!/.(9! "&3 , ,!=(), 1$.,80( "&3 1! $(  !-'<%% *(6"%, ,!79!>*!-
 "&3 =( !-'<%% *(6"% % -(5(*(-.<%% %$% 8"%$%7.<%%  !-'(*".. � *(!-5.*%0(-
 /%(  !-'(*".9 !"*! #" # -.7$%0*+( ,%=+ 5$%*, =%."!9%"!,+( 1!-!=+ (5$.,-
*+9 !'-.7!9 -+;$+) =%."!9%"-/%7($&58-), 1( !/, <(!$%"+, "86+, 1(97. % ". 1. 
�9(**! 5$%*. % =%."!9%"+  ! ".,$#3" '!$&483 0. "& "!,.-. *. -+*/(  !--
'(*"!, ,  %$8 %; *%7/!)  "!%9! "% % ,!79!>*! "% /-81*!"!**.>*!5! 1-!%7-
,!= ",.. �3=. >( 9!>*! !"*( "% % 1( !/, % 1!$&78(9+) =$# 7. +1/% *('!$&-
4%; -.7$%,!, *(6"% % *(6"(1-!=8/"!,. �=*./! /.0( ",! *(!-5.*%0( /%;  !--
'(*"!,  !,(-4(**! *(1-%(9$(9!   "!0/% 7-(*%# :/!$!5%%. �-(>=( , (5!, !*% 
%9(3" !0(*& *%7/83 (9/! "& (70—150 % 1! *(6"%) %  !,(-4(**! *( 8=(->%-
,.3" $(5/%( 6-./<%% "%1. '(*7%*., /(-! %*., =%7($&*!5! "!1$%,.. �-% $%/,%-
=.<%% -.7$%,!, *(6"% *. ,!=( *(!-5.*%0( /%(  !-'(*"+ "!*8" ,9( "(   *(6"&3, 
*( -(4.# 1-!'$(9+ !0% "/% ,!=+ !" 7.5-#7*(*%). �./!*(<, 1-./"%0( /% (=%*-
 ",(**+9% 9("!=.9% 8"%$%7.<%% :"%;  !-'(*"!, #,$#(" # %; 1-!9+,/. :/ "-.-
5(*".9% %$% ,!=!)   �
	, . "./>( ,+>%5.*%( [2]. 

�-%-!=*+( !-5.*%0( /%( % !-5.*!9%*(-.$&*+(  !-'(*"+ #,$#3" # *.%'!-
$(( 1(- 1(/"%,*+9 ,%=!9  !-'(*"!, =$# $%/,%=.<%% *(6"#*+; 7.5-#7*(*%). 
�.2( , (5! 1-%9(*#3" =-(,( *83 2(18 % !1%$/%, 9!=%6%<%-!,.**+) "!-6, 
,+ 84(**+( 7(-*!1-!=8/"+, 4(- "&, 9./8$."8-8. �=*%9 %7 $804%; 1-%-!=-
*+;  !-'(*"!,,  !1! ".,%9+9 1!  ,!() *(6"((9/! "%   9!=%6%<%-!,.**+9 
"!-6!9, #,$#(" # 4(- "&. �*. 9!>(" 1!5$!"%"& =! 8—10 " *(6"% *. "!**8  ,!-
() 9.  +, 1-% :"!9 1-%-!=*.# 81-85! "& 4(- "% 1!7,!$#(" !">."& '!$&483 
0. "& $(5/%; 6-./<%) *(6"%. �=*./! 1! $( *( /!$&/%; "./%; !">%9!, 4(- "& 
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 ,.$%,.(" # , '%"89%*%7%-!,.**+) ,!)$!/ %  ".*!,%" # *(1-%5!=*!) =$# % -
1!$&7!,.*%#. 	+ !/.# <(*. 4(- "%, *(=! "."!0*!( (( /!$%0( ",! %  "-!5%( 
"-('!,.*%# / ;-.*(*%3 (4(- "& !0(*& 1-%,$(/.(" 5-+78*!,, *. (/!9+;, 1-(-
"(-1(,.(" '%!;%9%0( /%( 1-(,-.2(*%#) *( 1!7,!$#3"  0%"."& ((  /!$&/!-
*%'8=& 1(- 1(/"%,*+9 9.  !,+9 *(6"#*+9  !-'(*"!9. 

�-5.*!9%*(-.$&*+)  !-'(*" 1-!%7,!=%" # 1! *!,!) "(;*!$!5%% — '(7-(.-
5(*"*!) 6%7%/!-;%9%0( /!) !'-.'!"/( "!-6.. �/.7.**+( "(;*!$!5%% '.7%-8-
3" # *. -(78$&".".; %  $(=!,.*%) 1-%-!=+ 5%=-!6!'%7.<%% % 5%=-!6%$&*! "% 
-.7$%0*+; 9."(-%.$!, % 7.2%2(*+ 1."(*".9% �!  %%. 

�%*"("%0( /%(  !-'(*"+ 0.2( , (5! % 1!$&783" # ,  "-.*.;   ,+ !/!-.7-
,%"!) *(6"(;%9%0( /!) 1-!9+4$(**! "&3 (��
,  "-.*+ ���, �1!*%#). �.2( 
, (5! %; %75!"!,$#3" %7 1!$%1-!1%$(*!,+; ,!$!/!*, 6!-9%-8(9+; , *("/.*+( 
-8$!**+( 9."(-%.$+ -.7*!) "!$2%*+. �-!9( "!5!, % 1!$&783" 1!$%8-(".* , 
58'0."!9 %$% 5-.*8$%-!,.**!9 ,%=(, 6!-9!,.**+) 1!$%:"%$(*   1!$%9(-*+9% 
*.1!$*%"($#9% % =-85%( ,%=+ 1$. "%/!,. 	 "! >( ,-(9# % 1!$&7!,.*%( %; , ,%-
=( "!*/%; 1!-!4/!, =$# 1!,+4(*%# :66(/"%,*! "% % 1!$&7!,.*%# *. "!*/%; 
1$(*/.;, 1! 9*(*%3,  1(<%.$% "!, 6%-9+ «�.**( 9.*-�".$%#», *(=!18 "%9! 
%7-7. !1. *! "% /.*<(-!5(**+; 7.'!$(,.*%). 

	 ".'$. 1 1!/.7.*.  -.,*%"($&*.# ;.-./"(-% "%/. 4%-!/! % 1!$&78(9+; 
*(6"( !-'(*"!,. 

 
(���	#� 1. �-.,*%"($&*+( ;.-./"(-% "%/%  !-'(*"!, 

 

+�������	��	�� 
'	�- 

���� 

(����-

���� 

'��%�-

���� 
�(�-1 &'$-3 

8������	��-
�������  

������� 

� *!,. 

�!-6 �!-6 
�("/.*!(  
1!$!"*! �!-6 

�/.*&  
1-!1%" 

���-240 

�!-6, !1%$/%, 
/!-.,  

 /; !";!=+ 
	*(4*%) ,%= �-!4/. �-!4/. �8$!* �-!4/. �." �-!4/. 
�$!"*! "&, 5/ 93 0,16 0,11 * 0,06 * 0,25 
�(6"((9/! "&, 5/5 4 3,6 12 11 10 8 
�(6"((9/! "& 1-% 
4�, 5/5 1,6 3,6 11,4 10 9,4 8 
	!=!1!5$!2(*%(, 5/5 1,64 2,03 0,06 5,21 0,15 0,05 
�!/ %0*! "& �(7,-(=(* �(7,-(=(* * �(7,-(=(* �(7,-(=(* �(7,-(=(* 
�"!%9! "&, USD//5 7 5,8 * 7 * 1 
�1! !' 8"%$%7.<%% �>%5.*%(, 

7.;!-!* 
�>%5.*%( 

365� �">."%( �>%5.*%( 
�>%5.*%(, 
-(5(*(-. 

�">."%(,  
-(5(*(-. 

�1./!,/. �(4!/ �(4!/ �8$!* �(4!/ �8$!* �(4!/ 
�"-.*.-
1-!%7,!=%"($& �.*.=. �-.*<%# �-.*<%# �!  %# �!  %# �!  %# 
�%-9.-
1-!%7,!=%"($& 

Clon Inc. TSN TSN 


� �� 
«�-8>'.» 
(�-#* /) 

���  
�� �
� 
(�!9 /) 

��� «�-(-
 "!-» (�%-!,) 

 
�-%-!=*+( !-5.*%0( /%(  !-'(*"+ *. ! *!,( <($$3$!7*!5! ,!$!/*. !'$.-

=.3" ;!-!4%9%  ,!) ",.9% 1! 1!5$!2(*%3 *(6"#*+; 7.5-#7*(*%), !'-.783-
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2%; # 1-% -.7$%,.; 9. ($, *(6"%, '(*7%*. % =-85%; 85$(,!=!-!=*+; 1-!=8/-
"!,. �=*. 9.  !,.# =!$# ,!$!/*.  1! !'*. 1!5$!"%"& =! 8…11 =!$() *(6"(1-!-
=8/".. �-% :"!9 <($$3$!7*!( ,!$!/*! !'$.=.(" *(/!"!-!) 8*%,(- .$&*! "&3 
— 9!>(" 1-%9(*#"& # !=%*./!,! 8 1(4*! /./ *.  8;%; 1!/-+"%#;, "./ % *. 
,!=*!) 1!,(-;*! "%. �$.5!=.-# *%7/!) 1$!"*! "% <($$3$!7. !'$.=.(" !"$%0-
*!) 1$.,80( "&3, *%7/!)  /!-! "&3 *.9!/.*%# %  1! !'*! "&3 1!5$!2."& 
*(6"(1-!=8/" 1-#9!   ,!=+. �-!<(    '!-. 7.5-#7*(*%# 1-! ": 9."(-%.$ -. -
 +1.(" # %$% -. 1+$#(" # 1! 1$!2.=% 1!-.>(*%#. �! $( *.*( (*%# 1-!<(   
.= !-'<%% 1-!% ;!=%" , "(0(*%( 30—60  , 1! $( 0(5! 9."(-%.$  !'%-.(" # $3-
'+9 9(;.*%0( /%9  1! !'!9 % 8"%$%7%-8(" #. 

���������� 	 ��������	. �."(-%.$!9 =$# %  $(=!,.*%#  !-'<%!**+; 
 ,!) ", 1! !"*!4(*%3 / *(6"(1-!=8/".9 #,$#$. &  !$!9. 7$./!,+;, , 0. "-
*! "& —  !$!9. ->%. �!$!9. #,$#(" # <($$3$!7! !=(->.2%9 1-%-!=*+9 
/!91!7%<%!**+9 9."(-%.$!9. �!5$. *! !'2(1-%*#"+9 9("!=%/. , ;%9%% =-(-
,( %*+ [3], !1-(=($(* /!91!*(*"*+)  ! "., %  $(=8(9!5! 9."(-%.$.:  !=(->.-
*%( <($$3$!7+ — 46 %;  !=(->.*%( $%5*%*. — 23 %; :/ "-./"%,*+; ,(2( ", 
— 6,3 %; 9%*(-.$&*+; ,(2( ", — 4,6 %. �7  !$!9+ 9("!=!9 ,+ !/!"(91(-.-
"8-*!) 2($!0*!) =($%5*%6%/.<%% (-. ;!= NaOH 15 5/$, 160 °�, 2 0) 1!$80(*. 
"(;*%0( /.#  !$!9(**.# <($$3$!7.:  !=(->.*%( <($$3$!7+ — 86 %; $%5*%*. 
— 3,75 %, 9%*(-.$&*+; ,(2( ", — 0,5 %. �-(=*##  "(1(*& 1!$%9(-%7.<%%, 
!1-(=($(**.# 1! ,#7/! "% -. ",!-. , /.=!/ (*(  ! ".,%$. 500 (=., =$%*. ,!$!/-
*. — 75—3430 9/9. 

�(78$&"."+ %  $(=!,.*%# ;.-./"(-% "%/ !'-.7<!,  ,(=(*+ , ".'$. 2. 
 

(���	#� 2. �.-./"(-% "%/. %  $(=8(9+; !'-.7<!, 
 

8�����# 

��������	� 
�	��������� 

��*����, % 

��������	�  
%�������	���� 

��*����, % 

��������	� 
�	��	��, % 

��������	�  
#���)����, % 

�'W 

�!$!9. ->% 4,6 6,3 23,0 46,0 500 
�($$3$!7. ->% 0,5 — 3,8 86,0 245 

 
�!$!9. 7$./!,+; #,$#(" # !";!=!9  ($& /!;!7#) ",(**+; 1-!%7,!= ", % , 

*. "!#2(( ,-(9# *( *.)=(*! *.1-.,$(*%# (( 1!$*!) 8"%$%7.<%%, 0"! 7.5-#7*#(" 
!/-8>.3283  -(=8 % !1-(=($#(" 1!"(-3 <($$3$!7! !=(->.2(5!  +-&#.  

�%=-!6!'%7.<%3 %  $(=8(9+; !'-.7<!, ( !$!9.,  !$!9(**.# <($$3$!7.) 
1-!,!=%$%  !5$. *! 1."(*"8 B 2097123 [4]. �$# :"!5! *.,( /8 !'-.7<. =% 1(--
5%-!,.$% , 5!-#0(9 -. ",!-( ;!7#) ",(**!5! 9+$. (1, 2, 5, 10 % 15 9. . !" /!$%-
0( ",. !'-.7<.), 7."(9 9+$! ! .>=.$% =!'.,$## :/,%9!$(/8$#-*!( 1! !"*!4(-
*%3 / *(98 /!$%0( ",! .$39!/.$%(,+; /,. <!, [AlK(SO4)2 C 12H2O]. �%=-!6!-
'%7%-!,.**83 <($$3$!78 !"=($#$% !" -. ",!-. *. 6%$&"-(,  84%$%. � *!,*+9 
1!/.7."($(9, ;.-./"(-%7832%9 :66(/"%,*! "&  !-'(*"!,, #,$#(" # %;  !-'<%-
!**.# (9/! "&, ". (.  1! !'*! "& 1!5$!2."& 9./ %9.$&*! ,!79!>*!( /!$%0( "-
,!  !-'.". (=%*%<() 9.  +  !-'(*".. 

�<(*/8  !-'<%!**+;  ,!) ", 1!$80(**+; 9."(-%.$!, 1-!,!=%$% ,( !,+9 
9("!=!9. �=*./!  ".*=.-"%7!,.**!) 9("!=%/% !<(*/% =.**!) ;.-./"(-% "%/% 
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*(", 0"!  !7=.(" !1-(=($(**+(  $!>*! "% =$#  -.,*%"($&*!) !<(*/% :"!) ;.-
-./"(-% "%/ 1! !"*!4(*%3 /./ / <($$3$!7*+9, "./ % / =-85%9 ,%=.9  !-'(*-
"!,. �. ! *!,8 9("!=. !1-(=($(*%#  !-'<%!**!) (9/! "% *.9% '+$ ,7#" 9("!=, 
 8"& /!"!-!5! 7./$30.$. & ,  $(=832(9: !'-.7(< !'-.7<. 9.  !) 1 5, 1-(=,.-
-%"($&*! ,+=(->.**+) ,  ".*=.-"*+; /$%9."%0( /%; 8 $!,%#;, 1!5-8>.$% , 
 "./.* (9/! "&3 50  93, 7.1!$*(**+) *. 25  93 9.4%**+9 9. $!9, % 8=(->%-
,.$% , 1!5-8>(**!9  ! "!#*%% , "(0(*%( 5 9%* % %7,$(/.$%    !-'%-!,.**+9 
9. $!9. �7'+"!/ 9. $. 8=.$#$%, ,+$!>%,  !-'(*" *. /-81*!#0(% "!(  %"! % 
,+=(->%,.# , "(0(*%( 30 9%*. �!-'<%!**83 (9/! "& !1-(=($#$% 1! ,( !,!) 
-.7*! "% !'-.7<.. �$# !<(*/% 8=(->%,.32()  1! !'*! "% 1-!,!=%$% 1!,"!--
*!( ,7,(4%,.*%( 0(-(7 24 0 1! $( ,+=(->%,.*%# !'-.7<. *.  %"(. 

�!-'<%!**83 (9/! "& (- , 5/5) % 8=(->%,.3283  1! !'*! "& (-8, 5/5) 
-.  0%"+,.$% /./  -(=*(( .-%69("%0( /!( %7 1#"% 1.-.$$($&*+; %79(-(*%) 1! 
!"*!4(*%3 9.  +  !-'%-!,.**!5! *(6"(1-!=8/". / 9.  ( % ;!=*!5! <($$3$!-
7! !=(->.2(5! 9."(-%.$. 1! 6!-98$.9: 

 

( )

0

01
c

m

mm
M

−
= ;     

( )

0

02
y

m

mm
M

−
= . 

 

�=( & m1 — 9.  . !'-.7<. 1!$80(**!5!  !-'(*".   1!5$!2(**+9 *(6"(1-!-
=8/"!9 1! $( 30-9%*8"*!5!  ,!'!=*!5!  "(/.*%#  !-'."., 5; m0 — 9.  . !'-.7<. 
 !$!9+ %$%  !$!9(**!) <($$3$!7+, 5; m2 — 9.  . !'-.7<. 1!$80(**!5!  !-'(*-
".   1!5$!2(**+9 *(6"(1-!=8/"!9 1! $( 24-0. !,!5!  "(/.*%#  !-'."., 5. 

�$# !'! *!,.*%# ,-(9(*% /!*"./".  !$!9(**!5!  !-'(*".   *(6"(1-!=8/-
"!9 % ,-(9(*%  ,!'!=*!5!  "(/.*%#  !-'.".   1!,(-;*! "% !'-.7<. '+$. %780(-
*. /%*("%/. 1-!<(  !,  !-'<%%-=( !-'<%% *(6"(1-!=8/"!,  !$!9(**+9  !--
'(*"!9. �!5$!"%"($&*.#  1! !'*! "& <($$3$!7*!) /.1%$$#-*!-1!-% "!) 
 "-8/"8-!) 9./ %9.$&*! , 1(-,+( 3—5 9%* /!*"./".  !-'(*".   *(6"(1-!=8/-
"!9, % =.$((,   8,($%0(*%(9 ,-(9(*% ,+=(->%,.*%# !'-.7<!, , % 1+"."($&*!) 
 -(=(, 1-./"%0( /% *( %79(*#(" #. �!-,%=%9!98, 7. !1-(=($(**!( ,+4( ,-(9# 
1-!% ;!=%" 9(;.*%0( /!( 7.1!$*(*%( /.1%$$#-*+; 18 "!" ,  "-8/"8-(  !-'(*-
". % %9(**! :". ,-(9(**.#  ".=%# #,$#(" # !1-(=($#32() =$# !<(*/%  !-'%-
-832()  1! !'*! "% 1!$80(**+; !'-.7<!,. 	"!-!) *( 9(*(( ,.>*+) :/ 1$8.-
".<%!**+) 1!/.7."($& — «8=(->%,.32.#  1! !'*! "&». �$# !<(*/% :"!5! /-%-
"(-%# '+$ 8 ".*!,$(* ,-(9(**!) %*"(-,.$, !'( 1(0%,.32%) ( "( ",(**83 
,!79!>*! "& 1-!"(/.*%# 1-!<(  . =( !-'<%% , 8 $!,%#;  ,!'!=*!5!  "(/.*%# 
*(6"(1-!=8/". 1!= =() ",%(9  %$+ "#>( "%. �-!<(   =( !-'<%% ;.-./"(-%78-
(" # '!$(( *%7/!)  /!-! "&3, 1!:"!98 '+$ 8 ".*!,$(* 24-0. !,!) ,-(9(**!) 
%*"(-,.$. �.-./"(-% "%/. 1!$80(**!5!  !-'(*". 1-(= ".,$(*. , ".'$. 3. 

�*.0(*%# 1!$80(**+; ;.-./"(-% "%/  !-'(*". 1!7,!$#3" !<(*%"& (5! :6-
6(/"%,*! "& % :/ 1$8.".<%!**83 7*.0%9! "&. 

�!/.7.*!, 0"! ,!$!/*! *. ! *!,(  !$!9+ %9((" '!$(( ,+ !/83 *. +1*83 
1$!"*! "&, 0(9  !$!9.. 	!$!/*! 9!>(" '+"& -. 1-(=($(*! 1! !0%2.(9!) 1!-
,(-;*! "% '!$(( "!*/%9  $!(9, 1-% :"!9 %9((" '!$(( ,+ !/83  !-'<%!**83 
(9/! "&, 0(9 5%=-!6!'%7%-!,.**.#  !$!9. (, 4 -.7.) % *. 14 % '!$(( ,+ !/83 
8=(->%,.3283  1! !'*! "&, ,9( "(   :"%9 % '!$(( ,+ !/!( ,!=!1!5$!2(*%(. 
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(���	#� 3. �.-./"(-% "%/. 1!$80(**!5!  !-'(*". 
 

"���������� ������# 
'��������� 

������ -������ 

 �. +1*.# 1$!"*! "&, 5/93  45…125 100…140 
 �!$2%*., 99  2…4 0.3…0.8 
 �!-'<%!**.# (9/! "&, 5/5  2…2.5(=$# $(5. 6-.) 8…9 (=$# $(5. 6-.) 
 �=(->%,.32.#  1! !'*! "&, %  82 96 
 �/!-! "& 1!5$!2(*%# *(6"(1-!=8/"., 9%*  5,0 (=$# $(5. 6-.) 3,0 (=$# $(5.; 6-.) 
 �*!5!/-."*! "& % 1!$&7!,.*%#  �( !1-(=($(*. 
 	!=!1!5$!2(*%(, 5/5  2…2.5 4…5 

 �$.,80( "& (,%78.$&*!)  
� "!)0%,.#  

, ,(-;*(9  $!( ,!=+ 
�(!5-.*%0(**.#  

*. 1!,(-;*! "% ,!=+ 

 
�-!,(=(**!( %  $(=!,.*%( % !<(*/. :/ 1$8.".<%!**+;  ,!) ",  !-'(*". *. 

! *!,(  !$!9+ ->% 1!/.7+,.3", 0"! 1-(=,.-%"($&*! 5%=-!6!'%7%-!,.**.#  !-
$!9. !'$.=.(" ;!-!4()  !-'<%!**!) (9/! "&3 (=! 2,5 5/5), ,+ !/!) 8=(->%-
,.32()  1! !'*! "&3 (82 %) % =! "."!0*!) 8 "!)0%,! "&3 , ,(-;*(9  $!( ,!-
=+. �!=%6%<%-!,.*%(  !$!9+ 9("!=!9 2($!0*!) =($%5*%6%/.<%% 1-%,!=%" / 
%79(*(*%3 6%7%/!-;%9%0( /%; ;.-./"(-% "%/ !'-.7<. (".'$. 1): 1!,+4.(" # !"-
*! %"($&*!(  !=(->.*%( <($$3$!7+ , 1,8 -.7, 7*.0%"($&*!  *%>.(" #  !=(->.-
*%( :/ "-./"%,*+; % 9%*(-.$&*+; ,(2( ",, . "./ >( $%5*%*.,  *%>.(" #  "(1(*& 
1!$%9(-%7.<%%. 	 ( :"! 1-%,!=%" / 8,($%0(*%3 :/ 1$8.".<%!**+; ;.-./"(-%-
 "%/  !-'(*".: 1!,+4(*%3  !-'<%!**!) (9/! "%, 8=(->%,.32()  1! !'*! "%, 
 /!-! "% *(6"(1!5$!2(*%#, *(!5-.*%0(**!) 1$.,80( "% *. 1!,(-;*! "% ,!=+. 

:���)���	�. �!  ,!%9 :/ 1$8.".<%!**+9 ;.-./"(-% "%/.9 1-(= ".,$(*-
*+) ,%=  !-'(*".  !!",(" ",8(" ;.-./"(-% "%/.9  82( ",832%; 1-!=8/"!, % 
%9((" *(/!"!-+( 1-(%982( ",.: :/!*!9%0( /%(; %9((" ,+ !/%(  !-'<%!**+( 
 ,!) ",.; %9((" ,+ !/83 8=(->%,.3283  1! !'*! "&; $(5!/ , 1-%9(*(*%%. 
�!-'(*" 9!>(" '+"& % 1!$&7!,.* =$#  '!-. *(6"%, *(6"(1-!=8/"!,, 9. ($ % 
=-85%; !-5.*%0( /%; ,(2( ",   ,!=*!) %$% %*+; 1!,(-;*! "() ,  $80.( .,.-
-%)*+; -.7$%,!,. 

 
�	��	����
	����	� ��	��� 

1. ���	, �. >. �%=-!6!'*+( !-5.*!9%*(-.$&*+(  !-'(*"+ =$# $%/,%=.<%% -.7$%,!, 
*(6"%. �!,-(9(**+( 9("!=+ !0% "/% "(--%"!-%) !" *(6"#*+; 7.5-#7*(*%). �"%$%7.<%# !"-
;!=!,. 
,"!9."%0( /%) /!*"-!$&. �-%'!-+ % !'!-8=!,.*%( [�(/ "] / 	. �. 
-(*  // �.80*!-
1-./"%0( /.# /!*6(-(*<%# (�! /,., 21—22 *!#'. 1995 5.) :  '. 9."(-. — �. : �$%"., 1995. — 
�. 3—6. 

2. �(6"#*!)  !-'(*" ����
�: 
*.$!5% *(6"( !-'(*". ����
� [�$(/"-!**+) -(-
 8- ] / �
�, ���, �!91.*%# ���-�.)6. — �(>%9 =! "81.: http://www.ecolife-
sorbent.com/analogi.htm. 19.03.2012. — �.5$.   :/-.*.. 

3. ������	�
�, �. �. �.'!-."!-*+( -.'!"+ 1! ;%9%% =-(,( %*+ % <($$3$!7+ [�(/ "] : 
80('. 1! !'%( =$# ,87!, / 
. 	. �'!$(* /.#, �. �. �$&*%</.#, 
. 
. �(!*!,%0. — �. : �/!$!-
5%#, 1991. — 320  . 

4. �."(*" B 2097123 �!  %) /.# �(=(-.<%#, ���6 B01J20/00, B01J20/30, C02F1/28. 
�-%(9!1(-(=.32(( 8 "-!) ",! [�(/ "] / �80%* 
. 	; 7.#,%"($& % 1."(*"!!'$.=."($& �!9% 
�� �-� �
�. — B 96105798/25; 7.#,$. 26.03.1996; !18'$%. 20.08.02. — 3  . 

 



 551 

= � 547*312 

 
� 
���� �����
�� ��. � (�����	���� 
�
��'
 �'����+ !�'���-(�����	��� ��,�		+, 

�����
*1�� �� ��������� )���	���������� �
��,+, 	����
1�� ������	�
�����-

	��* ,���*��'� � �� 
	���+. &		�����
�+ ��(
����	�
� �����	�� �
 �'��� � �����
-

��
 	������
��� ��� �����
��+( �������+( �
��,. 

 
(. '. 4��������, 

/.*=%=." ;%9%0( /%; *.8/ 
(�* "%"8" ;%9%% �!9% �� �-� �
�); 

". &. -�������, 
*.80*+)  !"-8=*%/ 

(�* "%"8" ;%9%% �!9% �� �-� �
�) 
 

��1����������� 1
����
��:  
����9���
 — 0�������
5 1
����
 90 

 
	 1! $(=*(( ,-(9# *.'$3=.(" # 8 %$(*%( %*"(-( . / 1-%-!=*+9 *.*! "-

-8/"8-%-!,.**+9 9!=%6%<%-832%9 /!91!*(*".9 =$# :1!/ %=*+; /!91!7%<%). 
� *!,*.# <($& -.'!"+ — %  $(=!,.*%( 1-!<(  !, *. 5-.*%<( -.7=($. 6.7 % ,!7-
9!>*! "&  !0(".*%# -.7*!-!=*+; /!91!*(*"!, , :1!/ %=*+;  % "(9.;. 	  !!"-
,(" ",%(   :"%9 !1-(=($(*+  $(=832%( 7.=.0%: 8 ".*!,$(*%( 9(;.*%79!, 6!--
9%-!,.*%# 9."-%< % 9%/-! "-8/"8-+ /!91!7%"!,; 8 ".*!,$(*%( 6./"!-!,, !'8-
 $!,$%,.32%; 1!,+4(*%( %; ;%9%0( /!), 9(;.*%0( /!) % "(1$!,!)  "!)/! "%. 
	 1-(=$.5.(9!) -.'!"( 1-!,(=(*! %780(*%( 6%7%/!-;%9%0( /%; ! !'(**! "() 
 %*"(7. 1!$%9(-*!5! /!91!7%<%!**!5! 9."(-%.$. ,  % "(9( :1!/ %1!$%9(-*.# 
9."-%<./9%/-!/-% ".$$%0( /.# <($$3$!7. (���), (( -. ",!-+ [1—4].  

���������� 	 ��������	. �!-!4/!,83 <($$3$!78 ��� 1!$80.$% 9("!-
=!9 5%=-!$%"%0( /!) =( "-8/<%%. �%=-!$%7 !'-.7<!, <($$3$!7+ ! 82( ",$#$% 
, 10 %-9 -. ",!-(  (-*!) /% $!"+ (��� «�%99.-/("», 5. �%-!,, �!  %#) , "(-
0(*%( 2 0 1-% "(91(-."8-( 100 °�. �-!9+,/8,  84/8, !1-(=($(*%( ! *!,*+; 
6%7%/!-;%9%0( /%; ;.-./"(-% "%/ 1-!,!=%$%  !5$. *! !'2(1-%*#"+9 9("!-
=%/.9 , ;%9%% =-(,( %*+. 	 ( -(./"%,+ 1-%9(*#$% /$.  %6%/.<%% 0 %$% 0=.. 

�. ",!-+ <($$3$!7+ 1!$80.$%   % 1!$&7!,.*%(9 =,8;/!91!*(*"*+;  % -
"(9 «��

 (.1-!"!**+) =%1!$#-*+) -. ",!-%"($&) — LiCl»; «/.=!/ (* (:"%-
$(*=%.9%* — !/ %= /.=9%#)»; «6! 6!-*.# /% $!".». � 1!$&7!,.**+(  % "(9+ 
*( !'-.783"   <($$3$!7!) ;%9%0( /%;  ,#7() % #,$#3" # (( % "%**+9% -. -
",!-%"($#9%. 	 /.0( ",( 1!$%9(-*!) 9."-%<+ , -.'!"( % 1!$&7!,.$% ;!-!4! 
%7,( "*83  % "(98 :1!/ %=%.*!,+) !$%5!9(- (��-20) — %7!9("%$"("-.5%=-
-!6".$(,+) .*5%=-%= (i-����
), . , /.0( ",( 9!=%6%<%-832%; =!'.,!/: 
���, -. ",!-+ ��� , ��

/LiCl, , /.=!/ (*( (:"%$(*=%.9%*   !/ %=!9 /.=-
9%#), , 6! 6!-*!) /% $!"(. 

�  $(=!,.*%( 6%7%/!-;%9%0( /%; 1-!<(  !,, 1-!"(/.32%; ,  9( (,+; 
 % "(9.;   ���, !<(*%,.$% 1! =.**+9 =%66(-(*<%.$&*!)  /.*%-832() /.$!-
-%9("-%% (���) (-% . 1) % ;%9%0( /!5! .*.$%7.. 

                                           
90© �(-'./!,. �. �., 	. (*(,. �. �., 2012 
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�	�. 1. �-%,+( ��� 1-!<(  . 1!$80(*%# /!91!7%<%!**!5! 9."(-%.$.: 

 — :1!/ %=*+) !$%5!9(- ��-20 + ���; � — :1!/ %.*5%=-%=*.#  % "(9. + ��� 
 
�!/.7.*!, 0"! ��� ;%9%0( /% *( ,7.%9!=() ",8("   :1!/ %=*+9 !$%5!-

9(-!9 % 7."!-9.>%,.(" 1-!<(   1!$%9(-%7.<%% :1!/ %.*5%=-%=*!)  % "(9+. 	 
-(78$&"."( 1!$80(*+ /!91!7%<%!**+( 9."(-%.$+   *(=! "."!0*! ;!-!4%9% 
6%7%/!-9(;.*%0( /%9% 1!/.7."($#9%.  

�$# %79(*(*%#  %"8.<%% , 1-!<(  ( 1!$%9(-%7.<%% '+$% 1!$80(*+ -. -
",!-+ ���. �-% %  $(=!,.*%% 1-!<(  !, ,7.%9!=() ",%# -. ",!-!, ���   
:1!/ %=*+9 !$%5!9(-!9 9("!=!9 ���, 1!/.7.*! (-% . 2), 0"! -. ",!- ��� , 
��

/LiCl %9((" =! "."!0*! #-/! ,+-.>(**+) :/7!"(-9%0( /%) 1%/, . ! -
".$&*+( -. ",!-+ ,7.%9!=() ",83", *! *(=! "."!0*! %*"(* %,*!.  
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�	�. 2. �-%,+( ��� 1-!<(  . 1!$80(*%# /!91!7%<%!**!5! 9."(-%.$.: 
1 — :1!/ %=*+) !$%5!9(- ��-20 + -. ",!- ��� , ��

/LiCl;  
2 — :1!/ %=*+) !$%5!9(- ��-20 + -. ",!- ��� , /.=!/ (*(;  

3 — :1!/ %=*+) !$%5!9(- ��-20 + -. ",!- ��� , 6! 6!-*!) /% $!"( 
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�7 -% . 3, ,%=*!, 0"! % 1!$&7!,.**+( -. ",!-%"($% /.=!/ (*, 6! 6!-*.# 
/% $!". =$# 1!$80(*%# -. ",!-!, ���  .9! "!#"($&*! ,7.%9!=() ",83"   
:1!/ %=*+9 !$%5!9(-!9. 
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�	�. 3. �-%,+( ��� 1-!<(  !,:  

 — ��-20 + -. ",!-%"($& ��

/LiCl; � — ��-20 + 1. /.=!/ (*, 2. 6! 6!-*.# /% $!". 

 
�. ",!-#32.#  % "(9. ��

/LiCl  .9! "!#"($&*! *( !'-.78(" ;%9%0(-

 /%;  ,#7()   *%9 , -(78$&"."( 0(5! 9!>*!  /.7."&, 0"! %9(**! <($$3$!7. , :"! 
-. ",!-%"($( ,7.%9!=() ",8("   !$%5!9(-!9. 

�! =.**+9 ��� '+$% 1!$80(*+ :1!/ %=*+( /!91!7%<%!**+( 9."(-%.$+ 
(��) % %  $(=!,.*+ %; 6%7%/!-9(;.*%0( /%( ;.-./"(-% "%/% (".'$%<.). 

 
�,!) ",. /!91!7%<%!**+; 9."(-%.$!, (��) 
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-�����. 

- �("!=.9% ��� % ;%9%0( /!5! .*.$%7. %  $(=!,.*. ,!79!>*! "&  !0(-
".*%# -.7*!-!=*+; /!91!*(*"!, (���, -. ",!-+ <($$3$!7+) , :1!/ %=*!) 
 % "(9(; 
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- �!/.7.*!, 0"! ��� ;%9%0( /% *( ,7.%9!=() ",8("   :1!/ %=*+9 !$%-
5!9(-!9 % 7."!-9.>%,.(" 1-!<(   1!$%9(-%7.<%%  % "(9+,  *%>.# 1-% :"!9 (( 
6%7%/!-;%9%0( /%( 1!/.7."($%; 

- �  $(=!,.*. ,!79!>*! "& 9!=%6%<%-!,.*%# :1!/ %- % "(9+ -. ",!-.-
9% <($$3$!7+; 1!/.7.*!, 0"!  % "(9. ��

-LiCl-Cell- ��-20 %9((" #-/! ,+-
-.>(**+) :/7!"(-9%0( /%) 1%/; 8 ".*!,$(*!, 0"! %9(**! <($$3$!7. , :"!9 
-. ",!-%"($( ,7.%9!=() ",8("   !$%5!9(-!9. 

 

,"!-+ ,+-.>.3" '$.5!=.-*! "& 	. 
. �($!98 7.  *#"%( /-%,+; ���. 

 
�	��	����
	����	� ��	��� 

1. .+�
���	���, �. .. �(;*%0( /%(  ,!) ",. 1!$%9(-*+; 9."(-%.$!, [�(/ "] : 80('.- 
 1-.,. 1! !'%( / 	. �. �-+>.*!, /%), 	. 	. �8-$!,, 
. �. �.*%9."0(*/!, �. 	. �-+>.*!,-
 /.#. — ��'. : �-!6(  %#, 2003. — 240  . 

2. -�(
����, ;. �. �!* "-8/<%!**+( 1!$%9(-*+( /!91!7%<%!**+( 9."(-%.$+ [�(/ "] 
/ �. 
. �%;.)$%*. — ��'. : �.80*+( ! *!,+ % "(;*!$!5%%, 2008. — 822  . 

3. -�(
����, ;. �. �1(<%.$&*+( 1!$%9(-*+( /!91!7%<%!**+( 9."(-%.$+ [�(/ "] / 
�. 
. �%;.)$%*. — ��'. : �.80*+( ! *!,+ % "(;*!$!5%%, 2008. — 660  . 

4. �%9%# 1-%,%"+; 1!,(-;*! "*+;  !(=%*(*%) [�(/ "] / 1!= -(=. �. 	. �% %0/%*.. — 
�. : ����
����, 2003. — 592  . 
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���#	 «,�����	����	� 	 �	�	����	� �������� �������	�	 ���	» 

 
= � 541.64:532.5:539.199:547.458.84 
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5. �. ���������, 

. 1%-.*" 
(�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 

0. �. ������, 
=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 

(�+/"+,/.- /%) $( *!) %* "%"8",  
�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 

�. '. ��������, 
=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 

(�+/"+,/.- /%) $( *!) %* "%"8",  
�* "%"8" '%!$!5%% �!9% �� �-� �
�) 

 
�
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�$&"-. "-8/"8-. !1% +,.(" !-5.*%7.<%3 -. "%"($&*+; '%!1!$%9(-!,, , 
"!9 0% $( % $%5*%*., *. 8-!,*( /$("/% /./  "-8/"8-*!) % 68*/<%!*.$&*!) 
(=%*%<+ , () >%,!) 9."(-%%. �!"# -. "%"($&*+( /$("/%  ! "!#" %7 !=*%; % "(; 
>( ;%9%0( /%; :$(9(*"!,, %7 !=*%; % "(; >( ! *!,*+; '%!1!$%9(-!,,  "-8/-
"8-*.# !-5.*%7.<%# %; ,! 9*!5!9 7.,% %" !" '!".*%0( /!5! 1-!% ;!>=(*%# 
-. "(*%). �./, '+$% !'*.-8>(*+  82( ",(**+( -.7$%0%# , 8$&"-. "-8/"8-( 
/ %$(9+ '(-(7+ % ! %*+. �(;*!$!5%0( /%( 1-!<(  + ;%9%0( /!) 1(-(-.'!"/% 
 +-&#, , 0. "*! "%, 1-!<(  + =($%5*%6%/.<%%, ,! 9*!5!9 7.,% #" !" ! !'(**!-
 "()  "-!(*%# $%5*%*!, , -.7$%0*+; :$(9(*".; /$("!0*!)  "(*/%, 0"! !'8 $.,-
$%,.(" ./"8.$&*! "& %  $(=!,.*%) 8$&"-. "-8/"8-+. 

�.%'!$((  82( ",(**+( -(78$&"."+ 1! %780(*%3 8$&"-. "-8/"8-+ $%5*%-
*. /$("!0*+; !'!$!0(/ -. "(*%) 1!$80(*+   1!9!2&3 9("!=!, 1-! ,(0%,.3-
2() :$(/"-!**!) 9%/-! /!1%%. �+$! 8 ".*!,$(*! [1], 0"! $%5*%* ,"!-%0*!) 
/$("!0*!)  "(*/% 1-(= ".,$#("  !'!) -+;$83  "-8/"8-8, !'-.7!,.**83 5$!'8-
$#-*+9% 0. "%<.9%,  !'-.**+9% , .5-(5."+ -.7$%0*!) 6!-9+ % -.79(-!,. �! 
=.**+9 [2], , 1(-,%0*!) !'!$!0/( "-.;(%=  ! *!,!) =-(,( %*+ $%5*%* 1-(=-
 ".,$#$  !'!) 1$!"*83 9($/!5-.*8$#-*83 9.  8, "!5=. /./ ,  $!( S2 $%5*%* 
 ! "!%" %7 8=$%*(**+; 0. "%0(/ $%5*%*., !-%(*"%-!,.**+; , *.1-.,$(*%% 
9%/-!6%'-%$$ <($$3$!7+. �(78$&"."+ %  $(=!,.*%) 1!7,!$%$% ,+ /.7."& 
1-(=1!$!>(*%( ! ,!79!>*! "% !'-.7!,.*%# , /$("!0*+;  "(*/.; 81!-#=!0(*-
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*+; !'$. "() $%5*%*.,  ,#7.**+;   ,!7*%/*!,(*%(9 , 1-!<(  ( (5! '%! %*"(7. 
-.7$%0*+; *.=9!$(/8$#-*+;  "-8/"8-, ,/$30.# 6%'-%$$!1!=!'*+( 0. "%<+, 
$.9($$+ % 5$!'8$#-*+(  "-8/"8-+. 	 -.'!"( [3] %780.$% & *.=9!$(/8$#-*+( 
 "-8/"8-+ , $%5*%**+;  /($(".; =-(,( %*+  ! *+ =! % 1! $( 0. "%0*!) =($%5-
*%6%/.<%%. 	 -(78$&"."( %  $(=!,.*%) '+$! ,+#,$(*! *.$%0%( , =-(,( %*(:  

1) '(  "-8/"8-*!5! $%5*%*. ,! , (; 9!-6!$!5%0( /%; :$(9(*".; /$("!0*!) 
 "(*/% % 9(>/$("*%/.;;  

2) $.9($$#-*!5! $%5*%*. , 1(-,%0*!) !'!$!0/(, 9(>/$("*%/.; % ,*8"-(*-
*%;  $!#;, ,+ "%$.32%; 1!$! "& "-.;(%=+;  

3) 1-!=!$5!,."+; 0. "%< "%1. "#>() ,! ,"!-%0*!) !'!$!0/(.  

,"!-.9% '+$! !"9(0(*! -.7$%0*!( 1!,(=(*%( 8/.7.**+; *.=9!$(/8$#--

*+;  "-8/"8- 1-% 2($!0*!) =($%5*%6%/.<%%. 	 1-!"%,!1!$!>*! "& :"%9 =.*-
*+9, *(/!"!-+( %  $(=!,."($% 1!$.5.3" [4], 0"! ,( & $%5*%* , =-(,( %*( #,$#-
(" # .9!-6*+9 % *( "-8/"8-%-!,.**+9, . 6!-9. 0. "%< $%5*%*. !1-(=($#(" # 
6!-9!) "(; 1-! "-.* ", 9(>=8 9%/-!6%'-%$$.9% <($$3$!7+, /!"!-+( 7.1!$-
*#3" # 1-% $%5*%6%/.<%% -. "%"($&*+; /$("!/. 

�-!"%,!-(0%,! "& -(78$&"."!, :"%; %  $(=!,.*%) 9!>(" '+"& !'8 $!,$(*. 
! !'(**! "#9% 9("!=!, 1!$80(*%# $%5*%**+;  /($("!,. �./ 1-.,%$!, 1-(1.-.-
"+ $%5*%*!, 1!$80.3" 5%=-!$%7!9 =-(,( %*+ -.7$%0*+9% /% $!".9% —  (--
*!),  !$#*!), 6"!-% "!,!=!-!=*!), 1-%0(9 =$%"($&*! "& /% $!"*!) !'-.'!"/% 
  <($&3 -. ",!-(*%# <($$3$!7+ % 5(9%<($$3$!7 =! "%5.(" 3—4 9( #<(,. �!*-
<(*"-.<%# /% $!"+ 1! "(1(**! 1!,+4.(" #, % *. 7./$30%"($&*+;  ".=%#; (( 
=!,!=#" =! 70—80 %. 	+ !/.# /!*<(*"-.<%# /% $!"+, 1! 9*(*%3 -#=. %  $(-
=!,."($() [4, 5], 9!>(" 1-%,( "% / 9!=%6%/.<%% *."%,*!)  "-8/"8-+ $%5*%*.. 
�=*%9 %7 1(- 1(/"%,*+; #,$#(" # 9("!= 1(-%!=."*!5! !/% $(*%# [6], ! *!,.*-
*+) *.  1! !'*! "%  !$() )!=*!) /% $!"+ %7'%-."($&*! !/% $#"& % -. ",!-#"& 
1!$% .;.-%=*+( /!91!*(*"+ /$("!0*+; !'!$!0(/. �-(%982( ",.9% 1(-%!=."-
*!5! 9("!=. 1!$80(*%# $%5*%**+;  /($("!, #,$#3" #: 9#5/%( 8 $!,%# !'-.-
'!"/% — *()"-.$&*+) -�, *%7/.# /!*<(*"-.<%# -(.5(*". (0,08 �),  -.,*%"($&-
*.# /-."/!,-(9(**! "& 1-!<(  . (7  8"), 0"! 1!7,!$#(" !5-.*%0%"& *(>($."($&-
*+( %79(*(*%#  "-8/"8-*!) !-5.*%7.<%% % ;!=*!5! $%5*%*.. 

� 1!9!2&3 =.**!5! 9("!=. '+$. 1!=",(->=(*. 5$!'8$#-*.# 9!-6!$!5%# 
$%5*%*. <(*"-.$&*!5!  $!# S2 ,"!-%0*!) /$("!0*!)  "(*/% "-.;(%=+  ! *!,!) 
=-(,( %*+. 	9( "(   "(9, ,! ,*(4*%;  $!#; /$("!0*!) !'!$!0/% '+$! !'*.-8-
>(*! 7*.0%"($&*!( /!$%0( ",! 8=$%*(**+; % 6%'-%$$!1!=!'*+; *.=9!$(/8-
$#-*+;  "-8/"8-. �$!'8$#-*+) $%5*%*  $!# S2, , !"$%0%( !" =-85%; 6!-9, $(5/! 
-. ",!-#$ # , 8/ 8 *!) /% $!"( 1! $( /-%!;%9%0( /%) !'-.'!"/% -. "%"($&*!5! 
9."(-%.$., !=*./! ! ".$! & *(# *+9, 0"! #,$#(" # $%9%"%-832%9 6./"!-!9, 
,$%#32%9 *. 1!,(=(*%( :"%; $%5*%*!,: $%'!  "-8/"8-*.# *(!=*!-!=*! "&, $%'! 
*(!=%*./!,.# =! "81*! "& -.7$%0*+;  $!(, /$("!0*!) !'!$!0/%. 

�*!5%( %  $(=!,."($% !"9(0.$% #,*! *(81!-#=!0(**+) ;.-./"(- *.=9!$(-
/8$#-*!) !-5.*%7.<%% % -. 1-(=($(*%# $%5*%*. ,! , (;  $!#; /$("!0*!)  "(*-
/%, ,/$30.# "./>( 9(>/$("!0*+)  $!) —  -(=%**83 1$. "%*/8. �"! !' "!#-
"($& ",! ,+7+,.(" *(!';!=%9! "& 1!% /. % % 1!$&7!,.*%# '!$(( 4%-!/!5! 
/-85. -.7$%0*+; 9("!=!, =$# %780(*%# $%5*%*.. 	 -.'!"( [7]  1(/"-! /!1%() 
/!9'%*.<%!**!5! -.  (#*%# 1!/.7.*! *.$%0%( !1-(=($(**!5! 1!-#=/. , -. 1!-
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$!>(*%% <(1() 9./-!9!$(/8$ $%5*%*. , /$("!0*+; !'!$!0/.; =-(,( %*+ ($%. 
�("!=!9 ���- 1(/"-! /!1%% !'*.-8>(*. .*%7!"-!1%# 1.-.9.5*%"*+;  ,!) ", 
1-%-!=*!5! $%5*%*. ($% [8],  ,%=("($& ",832.# ! 1-(%982( ",(**!) !-%(*".-
<%% 9./-!<(1() $%5*%*. , *.1-.,$(*%% ! % -. "%"($&*!) /$("/%. 	 %  $(=!,.-
*%% [9] 9("!=!9 -.  (#*%# R-6!"!*!, 1!/.7.*! *.$%0%( 6-./".$&*!5! 1!-#=/. , 
81./!,/( '%!1!$%9(-*!5! /!91$(/ ., ,/$30.# $%5*%*. 

�=*%9 %7 *!,+; 9("!=!, %  $(=!,.*%# *.=9!$(/8$#-*!)  "-8/"8-+ #,$#-
(" # '(7-. ",!-*.# =%.5*! "%/. "!1!$!5%0( /!5!  "-!(*%# 1!$%9(-!,, ! *!-
,.**.# *. "(-9!9(;.*%0( /!9 .*.$%7( [10, 11]. �. ! *!,.*%% =.**+; %780(*%# 
5%=-!$%7*+; $%5*%*!, .,"!-+ 1-%4$% / ,+,!=8 ! *.$%0%% , $%5*%*.; .9!-6-
*!-/-% ".$$%0( /%; *.=9!$(/8$#-*+; !'-.7!,.*%), , /!"!-+; .9!-6*+( '$!-
/% %9(3" 1 (,=! ("0."83  "-8/"8-8   87$.9% -.7,(",$(*%) 6%7%0( /!) 1-%-!-
=+, 1-%0(9 -!$& "./%; 87$!, ,+1!$*#3" /-% ".$$%"+. �(78$&"."+ %  $(=!,.-
*%#  ,%=("($& ",83" ! "!9, 0"!  "(1(*& /-% ".$$%0*! "% !1-(=($#(" # 1-(=+ -
"!-%() 1-(1.-."!, $%5*%*.. 	 -.'!"( [12] 1-(=$!>(* 9("!=, 1-(= ".,$#32%) 
 !'!) /!9'%*.<%3 :$(/"-!**!) 9%/-! /!1%% % =(* %"!9("-%0( /!5! .*.$%7. 
9%/-!6!"!5-.6%) $%5*%**+;  /($("!, "-.;(%=  ! *!,!) =-(,( %*+. 

�. -% . 1 1-(= ".,$(*+ 9%/-!6!"!5-.6%% 1!1(-(0*+;  -(7!, $%5*%**+; 
 /($("!, ,!$!/*% "+; "-.;(%= %  ! 8=!, / %$(9+ !=*!$("*%; 7$./!, ->% % 
#09(*#. �$# 1-%5!"!,$(*%# $%5*%**+;  /($("!, % ;!=*83  !$!98 7$./!,+; 
-. "(*%) *.-(7.$% *. /8 !0/% -.79(-!9 3—5  9, 7."(9 !'-.'."+,.$% ,!=*+9 
-. ",!-!9 1(-%!=.". .99!*%# (0,08 �, pH = 7,0) 1-% /!9*."*!) "(91(-."8-( , 
"(0(*%( 7  8", 1! $( !'(7,!>%,.*%# 1-!1%"+,.$%  9( &3 9("%$9("./-%$.". % 
'8"%$9("./-%$.".. �!$%9(-%7.<%3 1-!,!=%$% , 1-% 8" ",%% 1(-(/% % '(*7!%-
$. 1-% T = 20 °� , "(0(*%( 24 0. �$# 1-%5!"!,$(*%# 1!1(-(0*+; 8$&"-."!*/%; 
 -(7!, $%5*%**+;  /($("!, % 1!$&7!,.$% 8$&".9%/-!"!9 ����-1. �?(9/% 
1-!,!=%$%   1!9!2&3 :$(/"-!**!5! 9%/-! /!1. Tesla 500 1-% -.'!0(9 *.1-#-
>(*%% 60 /	. �"(1(*& 8,($%0(*%# — 3000—30000×. �!"!%7!'-.>(*%# ,,!=%-
$% & , 1.9#"& /!91&3"(-. , ,%=( -. "-!,+; %7!'-.>(*%)   -.7-(4.32()  1!-
 !'*! "&3 400 dpi 1-% -.79(-( %7!'-.>(*%# 24 × 18  9, 0"!  !!",(" ",8(" -.7-
9(-8 3400 × 2756 1%/ ($(). 

�.%'!$(( :$(/"-!**!-1$!"*+9% %,  !!",(" ",(**!, *.%'!$(( $%5*%6%<%-
-!,.**+9% 9!-6!$!5%0( /%9% :$(9(*".9% "-.;(%=+ #,$#3" # 85!$/!,+( 
8"!$2(*%# %  $!>*.#  -(=%**.# 1$. "%*/.. �%5*%**+(  /($("+  !;-.*#3" *.-
"%,*83 9!-6!$!5%0( /83  "-8/"8-8 /$("!/ / %$(9+,  ! "!#283 %7  $!(, ML 
% ,"!-%0*!) !'!$!0/%. 	"!-%0*.# !'!$!0/. #,$#(" #  $!>*+9 !'-.7!,.*%(9, 
!=*./! 0("/!( =($(*%( *. /!*<(*"-%0( /%(  $!%, /./ :"! 1-!% ;!=%" , /$("/.; 
=-(,( *+; -. "(*%), =! "."!0*! 7."-8=*%"($&*!. 	 !"$%0%( !" :"!5!, ,"!-%0*.# 
!'!$!0/. /$("!/ "-.,#*% "+; -. "(*%) #,$#(" # '!$(( '( 6!-9(**!), ;!"# *. 
!"=($&*+; 9%/-!6!"!5-.6%#; 9!>*! -.  9!"-("& =,.-"-%  $!# (-% . 1
), *. 
9%/-!6!"!5-.6%% (-% . 1�) 0("/! ,%=(* ,*8"-(**%)  $!) (S3), !/.)9$#32%) 
$39(* "-.;(%=+ / %$(9+ #09(*#. 

�. 9%/-!6!"!5-.6%% 1!1(-(0*!5!  -(7. /$("/% #09(*# (-% . 1') %7!'-.>(-
*! 85!$/!,!( 8"!$2(*%(, *. /!"!-!9 1-! 9."-%,.(" #  $!>*.#  "-8/"8-. :"!5! 
9!-6!$!5%0( /!5! :$(9(*".. �!*<(*"-.<%# $%5*%*. ,  $!#;  $!>*!)  -(=%*-
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*!) 1$. "%*/% =$# / %$(9+ ->% % #09(*#  -.,*%"($&*! *(,+ !/.#, 0"! 1!7,!-
$#(" .*.$%7%-!,."& (5!  "-8/"8-*83 !-5.*%7.<%3 =(* %"!9("-%0( /%9 .*.$%-
7!9. �.1-!"%,, , =-(,( *+; -. "(*%#;  $!) ML :$(/"-!**!1$!"*+), 0"! 8/.-
7+,.(" *. ,+ !/83 /!*<(*"-.<%3 $%5*%*.. 

 

 � 

  
� � 

  
� � 

  
 

�	�. 1. �%/-!6!"!5-.6%% 8$&"-."!*/%;  -(7!,  
$%5*%**+;  /($("!, / %$(9+ ->% (
, �, �) % #09(*# (�, �, �). ��� 

 
�(* %"!5-.99+, ;.-./"(-%7832%( -. 1-(=($(*%( $%5*%*. , /$("!0*+; 

!'!$!0/.; / %$(9+ ->%, #09(*# % "!1!$# (-% . 2), %$$3 "-%-83" 6./" !"*! %-
"($&*! 'ó$&4()  "(1(*% $%5*%6%/.<%% 9(>/$("!0*!5!  $!# =-(,( *!5! -. "(-
*%# — "!1!$# 1!  -.,*(*%3   "-.,#*% "+9% -. "(*%#9%. 
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�	�. 2. �(* %"!9("-%0( /%( /-%,+(, ;.-./"(-%7832%( -. 1-(=($(*%( $%5*%*.  
, /$("!0*+;  "(*/.; / %$(9+ ->% (
), #09(*# (�) % "!1!$# (�) 

 
�%5*%* ,"!-%0*!) /$("!0*!)  "(*/% / %$(9+ 7$./!, , <($!9 1-(= ".,$#(" 

 !'!) =! "."!0*! -+;$83  % "(98 ;.!"%0( /% 1(-(9(>.32%; # 9%/-!!'$. -
"() — 5$!'8$ % .5-(5."!, 5$!'8$ -.7$%0*!) 1$!"*! "% % -.79(-. (10—500 *9). 
�/!$&/!-*%'8=& 0("/%( 5-.*%<+ 9(>=8  $!#9% S1, S2 % S3 !" 8" ",83", 0"! '+-
$! !"9(0(*! ,+4(. �"-!5! 5!,!-#, %=(*"%6%/.<%# 8/.7.**+;  $!(, ,!79!>*. 
$%4& 1-% 1-! 9!"-( 1!1(-(0*+;  -(7!, *."%,*+; 9!-6!$!5%0( /%; :$(9(*"!, 
/ %$(9+, 1! /!$&/8 $%4& *.$%0%( <($$3$!7+, %9(32() -.7$%0*83 *.1-.,-
$(**! "& 9%/-!6%'-%$$, 1!7,!$#(" !1-(=($%"& 5-.*%<+ 8/.7.**+;  $!(,. �(9 
*( 9(*(( 8 ".*!,$(**+( -.*(( [13], . "./>( !'2(1-%*#"+( 1-(= ".,$(*%# ! 
 "-!(*%% -. "%"($&*+; /$("!/ [2] % !"*! %"($&*+; -.79(-.;  $!(, 1!7,!$#3" 
!"9("%"& *(/!"!-+( ! !'(**! "% %; *.=9!$(/8$#-*!)  "-8/"8-+. 

�.-8>*+)  $!) $%5*%*. ,"!-%0*!) /$("!0*!)  "(*/% (S1)  ! "!%" , ! *!,-
*!9 %7 *('!$&4%; .5-(5."!, 8=$%*(**!) 6!-9+ (6%'-%$$#-*+( 0. "%<+). 
5-
-(5."+ !-%(*"%-!,.*+ 1-(%982( ",(**! 1.-.$$($&*! 1$! /! "%  -(=%**!) 
1$. "%*/%, 0"! !'8 $!,$(*! -. 1!$!>(*%(9 9%/-!6%'-%$$ <($$3$!7+ , *.-
"%,*!) /$("/(. �%'-%$$#-*+( 0. "%<+ %9(3" , 1!1(-(0*%/( 10—20 *9 % =! -
"%5.3" 500 *9 , =$%*8. �; *.$%0%( ,  $!( S1 ,+#,$#(" # 1-% 0. "%0*!) =($%5-
*%6%/.<%%  !$!9+ (,!=*!-:".*!$&*.# ,.-/. , 1-% 8" ",%% 8/ 8 *!) /% $!"+), 
1! /!$&/8 5$!'8$#-*+) $%5*%* -. ",!-#(" # , ,.-!0*+; -. ",!-.; 7*.0%"($&-
*! '+ "-((. 

�./%9 !'-.7!9, *. ! *!,.*%% .*.$%7. :$(/"-!**!-9%/-! /!1%0( /%; %7!-
'-.>(*%) 8$&"-."!*/%;  -(7!, $%5*%**+;  /($("!, /$("!0*+; !'!$!0(/ 1!/.-
7.*!, 0"! $%5*%*  -(=*(5!  $!# ,"!-%0*!) /$("!0*!)  "(*/% / %$(9+ !=*!$("-
*%; 7$./!,, , <($!9, 1-(= ".,$#("  !'!) =! "."!0*! -+;$83  % "(98 ;.!"%0(-
 /% 1(-(9(>.32%; # 1-! "-.* ",(**+; *(!=*!-!=*! "() — 5$!'8$#-*+; 0. -
"%< % %; .5-(5."!, -.7$%0*!) 1$!"*! "% % -.79(-. (10—500 *9). 
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8. �. �����,  

 /.*=%=." "(;*%0( /%; *.8/ 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

". /. ���	����, 
 "8=(*"/. 6 /8- .,  1(<. ���%���� 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 


�
��� ���
	����5 ��3��
1�  
	 ���
�
3 �	�������4� ��9�
 92 

 

�1-.,$(*%( !";!=.9% —  $!>*+) 1-!<(    ! 9*!5%9% 1-%,$(0(**+9% 
 "!-!*.9%, /!"!-+( ,/$30.3" ,  ('# "(;*%0( /%( ,!1-! +, :/!*!9%0( /%( 
1-!'$(9+, . "./>( ,!1-! + 6%*.* !,!5! 81-.,$(*%#, =!$5! -!0*!5! -.7,%"%#, 
1 %;!$!5%0( /%(,  !<%.$&*+( % =-85%( ,!1-! +. � $% '+ '+$! "./ $(5/! !-5.-
*%7!,."&  '!- !";!=!, % "-.* 1!-"%-!,/8 %; *.  ,.$/8, "! !5-!9*!( /!$%0( ",! 
"(--%"!-%) -.7*+;  "-.* 9%-. *( '+$% '+  (5!=*# 7.5-#7*(*+ !";!=.9% , $(=-
 ",%( *( !!",(" ",832(5! 81-.,$(*%# %9%. 

�1-.,$(*%( !";!=.9% ,/$30.(" ,  ('# *( "!$&/! *(1! -(= ",(**+( =() "-
,%#   !";!=.9%, *! % !'( 1(0(*%( % !-5.*%7.<%3 -.'!"+  !"-8=*%/!,, . "./>( 
./"%,*83 -.'!"8   !'2( ",(**+9%, 5! 8=.- ",(**+9% 80-(>=(*%#9%,  .9!-
81-.,$(*%#9% % '%7*( -!-5.*%7.<%#9%. �./%9 !'-.7!9, 1-% -.7-.'!"/(  % "(-
9+ 81-.,$(*%# !";!=.9% *(!';!=%9+ 7*.*%# 1! -.7$%0*+9 *.1-.,$(*%#9, 
!1+"  "-.* 9%-., . "./>( 5$8'!/!( 7*.*%( 9( "*+; 8 $!,%) [1, 2]. 

�($& =.**!) -.'!"+ 7./$30.(" # , :/!$!5%0( /!9 .8=%"(  % "(9 81-.,$(-
*%# !";!=.9% , -.7$%0*+;  "-.*.; 9%-.. �"! *(!';!=%9! =$#  !7=.*%# *. :"!) 
'.7( -.<%!*.$&*!)  % "(9+ 81-.,$(*%# !";!=.9% , �!  %% %$% /./!9-$%'! 
 8'?(/"( 6(=(-.<%%. 

�'2.#  ;(9. 81-.,$(*%# '+"!,+9% !";!=.9% ( !7=.*%( !";!=!,,  '!-, 1(-
-(-.'!"/. %$% 7.;!-!*(*%() 1!/.7.*. *. -% . 1. �. -% 8*/( "./>( 1!/.7.*+ 
,!79!>*+( 1-!=8/"+ 1(-(-.'!"/% !";!=!,, /!"!-+( 9!>*! % 1!$&7!,."& /./ 
,"!-%0*+( 9."(-%.$+, :*(-5%3 %$% 1!0,(**!( 8=!'-(*%(. 

�(;*%0( /%( -(4(*%# 81-.,$(*%# !";!=.9% 6!-9%-83"  82( ",(**83 
0. "& -. ;!=!, 98*%<%1.$%"("!,. �-% 1$.*%-!,.*%%  % "(9+ 81-.,$(*%# !"-
;!=.9%, *8>*! -.  9!"-("& =,. 5$.,*+; ,!1-! .: 1) /./%( 9("!=+ 1(-(-.'!"/% 
%$% 7.;!-!*(*%# !";!=!, '8=8" % 1!$&7!,.*+, 2) /./.# 1$!"*! "& *. ($(*%# % 

                                           
92© �!*+/ �. 
., �.$%9!,. �. �., 2012 
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=!9%*%-832%( ,%=+ >%$%2 (9*!5!:".>*.# 7. "-!)/. %$% 0. "*+( =!9.). �"-
,("+ *. :"% ,!1-! + !1-(=($#" "(;*!$!5%0( /%( -(4(*%#  '!-. !";!=!,, ,%=+ 
/!*"()*(-!, % 9.4%*, $!5% "%/8 "-.* 1!-". % ". =. 

 

 
 

�	�. 1. �$(9(*"+  % "(9+ 81-.,$(*%# !";!=.9% 
 
� *( !-"%-!,.**+; '+"!,+; !";!=!, !5-.*%0(**+( ,!79!>*! "% 1(-(-.-

'!"/%. �-.=%<%!**! %; !"1-.,$#3" *.  ,.$/% (1!$%5!*+) %$%  >%5.3". �,-!-
1() /.# �!9%  %# :"% 9("!=+ , ( '!$&4( !5-.*%0%,.(". �.;!-!*(*%( !";!=!, 
0. "! ,+7+,.(" *(=!'-!>($."($&*!( !"*!4(*%( !/-( "*!5! *. ($(*%#, , "! >( 
,-(9#, /.0( ",(**!(  >%5.*%(  0%".(" #  -.,*%"($&*! =!-!5%9 9("!=!9. �!$-
5! -!0*+( .$&"(-*."%,*+( 9("!=+, "./%( /./ 1(-(-.'!"/. !";!=!, % '%!$!5%-
0( /%( 9("!=+ !'-.'!"/%,  0%".3" # $804%9%. �*% =.3" ,!79!>*! "& 1!$8-
0%"& =!;!=+ !" 1(-(-.'!"/% % 89(*&4.3" /!$%0( ",! !";!=!,, 1!=,(-5.32%;-
 # 7.;!-!*(*%3 *. 1!$%5!*.;. 

'������
 ������� 9!>(" '+"& !-5.*%7!,.*. <(*"-.$%7!,.**!. �!-"%-
-!,."& !";!=+ 9!>*! *.  ".*<%#; <(*"-.$&*!)  !-"%-!,/% %$% :"! =($.3"  .-
9% >%"($% , =!9.4*%; 8 $!,%#;. �. "! =$# 1!$80(*%# 0% "+; 9."(-%.$!,  !--
"%-!,.**+( !";!=+ !" =!9.4*%; ;!7#) ", *8>*! (2( -.7 1(-( !-"%-!,."& *. 
$%*%#;  !-"%-!,/%. 

+
�������� ������� — , ( (2( 5$.,*+) 9("!= !'-.'!"/% !";!=!,. �!0-
"% 1!$!,%*. %7 1-!%7,(=(**!5! !'?(9. !";!=!, (48,8 %) , (,-!1() /%; 5! 8-
=.- ",.;, 1! =.**+9 2011 5., '+$% 7.;!-!*(*+. �=*./! "(*=(*<%# 7.;!-!*#"& 
!";!=+ 89(*&4.(" #, 1!"!98 0"! 8,($%0%,.(" # %; ,"!-%0*.# 1(-(-.'!"/., . 
"./>( , ( '!$(( 1!18$#-*+9 9("!=!9  ".*!,%" #  >%5.*%( (  %$% '(7 ,!7,-.-
2(*%# :*(-5%%). 	 2010 5.  !>5$% 1-%9(-*! 17 % (41,9 9$* ") !" !'-.'!".**+; 
!";!=!, (Eurostat, 2011). 

'�����
 ���
 ������� ������� =!$>*.  !!",(" ",!,."& *( /!$&/%9 
! *!,*+9 8 $!,%#9: 
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1) �. !1-(=($(**!) .=9%*% "-."%,*!) "(--%"!-%% !*. =!$>*. !'( 1(-
0%"& ,+1!$*(*%( 1!$%"%0( /%; <($(), ,+=,%*8"+; *. 5! 8=.- ",(**!9 % *. 
-(5%!*.$&*!9 8-!,*(, "-('!,.*%) 7.2%"+ !/-8>.32()  -(=+ % 7=!-!,&#, "./-
>( % =-85%; 9( "*+; 1-.,%$, !"*! #2%; # / 81-.,$(*%3 !";!=.9%. 

2) �!7=.**.#  % "(9.  '!-. !";!=!, =!$>*. !'( 1(0%"& ,+1!$*(*%( ,+-
=,%*8"+; "-('!,.*%) !' $8>%,.*%# 7. *.%'!$(( *%7/%( -. ;!=+. 

3) �% "(9. 81-.,$(*%# !";!=.9% =!$>*. !'( 1(0%"& "( *!(  !"-8=*%0(-
 ",! 5! 8=.- ",.,  .9!81-.,$(*%# % 0. "*!5!  (/"!-. =$# !'( 1(0(*%# =! "%-
>(*%# ,+=,%*8"+; <($(). 

4) �!7=.**.#  % "(9. =!$>*. '+"& =!,!$&*! :$. "%0*!), 0"!'+ 9(*#"& # 
% ,+1!$*#"& "./>( "-('!,.*%# =.$&*()4(5! '8=82(5!. 

5) �% "(9. 81-.,$(*%# !";!=.9% =!$>*.  1! !' ",!,."& 89(*&4(*%3 
!";!=!, % %; % 1!$&7!,.*%3 /./ ,"!-%0*!5! -( 8- .. 

� "& ����� ������� ���
 �������. �=*./! =!9%*%-83" =,. ! *!,*+; 9(-
"!=., "./ *.7+,.(9+) «������ � ���� �» ( ".<%!*.-*+(  % "(9+ /!*"()*(-!,) 
% «���
�� �
 �
( ����

» ( '!- 7.1./!,.**+; !";!=!, 1! 5-.6%/8 , !1-(=(-
$(**!( ,-(9#). �"%  % "(9+ !"$%0.3" # 1$!"*! "&3 9( ".  '!-., %; -. 1!$!>(-
*%(9 1! !"*!4(*%3 / 1!$&7!,."($3 %  "(1(*&3 % 1!$&7!,.*%# "-.* 1!-". 
(-% . 2). �. 1-./"%/( 0. "! % 1!$&783" !'( :"%  % "(9+ , 7.,% %9! "% !" %;  !!"-
,(" ",%#  1(<%6%/( =.**!) "(--%"!-%%, . "./>( 9!58" '+"& % 1!$&7!,.*+  % "(-
9+ =(1!7%". % .,"!9."%0( /!5!  '!-. (*.1-%9(-, =$#  '!-. '8"+$!/ 7. =(*&5%). 

 

 
 

�	�. 2. �1(/"-  % "(9  '!-. !";!=!, 
 
�-5.*%7!,+,.#  '!- *( !-"%-!,.**+; !";!=!, % %; "-.* 1!-"%-!,/8,  .-

9!81-.,$(*%( !1%-.(" # *.  -(=*%( ;.-./"(-% "%/% =.**+; 1!  ,!() "(--%"!-
-%%, 0"! =.(" 1-%'$%7%"($&*!( 1-(= ".,$(*%( !  ! ".,(, /!$%0( ",( % ,%=(  !7-
=.**+; !";!=!,. �%*%9.$&*83 0. "!"8 ,+,!7. !";!=!, !1-(=($#3"  .*%".-*+( 
8 $!,%#. 	 $("*(( ,-(9# ,+,!7 *( !-"%-!,.**+; !";!=!,, '!$&483 0. "& /!"!-
-+;  ! ".,$#3" '%!$!5%0( /% -.7$.5.32%( # !";!=+, =!$>(* 1-!% ;!=%"& *( 
-(>( !=*!5! -.7. , *(=($3, 0"!'+ *( 8 1($% !'-.7!,."& # $%0%*/% 98; %$% =-8-
5%; *. (/!9+;. 	 1-!;$.=*+( 9( #<+ 9!>*! ,+,!7%"& -.7 , =,( *(=($%. �.79(-, 
-.79(2(*%( % 0. "!"8 ,+,!7. /!*"()*(-!, =$#  '!-. !";!=!, !1-(=($#3", 1-%-
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*%9.# ,! ,*%9.*%(, 0"! ,  -(=*(9 !=%* >%"($& 7. 5!= 1-!%7,!=%" !" 150 =! 
200 /5 !";!=!,, 1$!"*! "& /!"!-+; ~ 120—150 /5/93. 	  ,!3 !0(-(=&, 0"!'+ 
!'( 1(0%"& 8=!'*!( !' $8>%,.*%( *. ($(*%#, /!*"()*(-+ =$# !";!=!, =!$>*+ 
'+"& *(=.$(/! !" =!9!, >%"($() (50—100 9). 

�!*"()*(-+ , 5! 8=.- ",.; ��  ".*=.-"%7%-!,.*+  !5$. *! (,-!1() /!98 
 ".*=.-"8 EN 840 80.3. �.79(- /!*"()*(-!, 7.,% %" !" 1-!5*!7%-8(9!5! /!$%0(-
 ",. !";!=!,, 0. "!"+ %;  '!-., ,%=.  !-"%-!,.**+; !";!=!, % %; /!$%0( ",., . 
"./>( !" "%1. =!9.4*(5! ;!7#) ",.. �'+0*! ,+'%-.3" /!*"()*(-+ =$# !";!=!,, 
/!"!-+( =! "."!0*! '!$&4%( % !'!-8=!,.*+ -!$%/.9% =$# '!$(( $(5/!5! %; 1(-
-(9(2(*%#. �!$( . /!*"()*(-8 *(!';!=%9+, ( $% 9%*%9.$&*.# 9.  . *.1!$*(-
*%# /!*"()*(-. — 40 /5. �.-./"(-*!( =.,$(*%( *.1!$*(**!5! /!*"()*(-. *. 1!-
,(-;*! "& (5! ! *!,+ %$%  "(*/% — 0,4 /5/=92. 

�$# !";!=!, % 1!$&783" /!*"()*(-+ *('!$&4!5! !'?(9. (/!5=. !";!=+ 
! ".,$#3" =$#  '!-. *. /-.3 "-!"8.-.) %$% /!*"()*(-+ '!$&4!5! !'?(9. %7 
",(-=!) 1$. "9.  + %$% 9(".$$. (".'$. 1). 

 
(���	#� 1. 	%=+ ".-+ % /!*"()*(-!,, % 1!$&78(9+( =$#  '!-. !";!=!, 

 
1.  �������	 �� ��!���. 

�./%( =(->."($% =$# 9(4/!,   !"-
;!=.9% 8=(->%,.3" 1$. "9.  !,+) 
%$% ,!=!*(1-!*%<.(9+) '89.>*+) 
9(4!/ =$# !";!=!, !'?(9!9 =! 120 
$. �'+0*! % 1!$&783" =$# $(5/%; 
*( !-"%-!,.**+; !";!=!, % %; $(5-
/! !18 "!4."& 

 
2. '������������ ����������. 

�./-+,.32%( # 140—660-$%"-!,+( 
/!*"()*(-+   /!$( %/.9%. 	 *%; 
9!>*!  !'%-."& /./ *( !-"%-!,.*-
*+(, "./ %  !-"%-!,.**+( !";!=+ 

 
�%1%0*+( 300-$%"-!,+( /!*"()*(-+  

 -(=*%; -.79(-!, 
3. $�����	����	� ����������. 

�./-+,.32%( # /!*"()*(-+ !'?(-
9!9 1—1,2 93 =$#  '!-. *( !-"%-!-
,.**+; !";!=!,. 

 
�%1%0*+( 9(".$$%0( /%( %$% 1$. "9.  !,+( 

/!*"()*(-+ !'?(9!9 550—600 $ 

 
�$# *(1! -(= ",(**!5!  '!-. !";!=!, % 1(-(,!7/% *. *('!$&4%( -.  "!#-

*%#, , 58 "!*. ($(**+; -.)!*.; % 1!$&783" 98 !-!8'!-!0*+( 9.4%*+  -(=-
*() 5-87!1!=?(9*! "%,   !1"%9.$&*+9 !'?(9!9 15—20 93 %  !  "(1(*&3  >.-
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"%# 1:3 (-% . 3), ,  ,!3 !0(-(=& , -(=/! *. ($(**+; =(-(,(* /%; -.)!*.; '!$(( 
:/!*!9%0*+( *('!$&4%( 9.4%*+   !'?(9!9 7,5—10 93. 

 

 
�.5-87/.  7.=%   �.5-87/.  '!/8   �.5-87/.  1(-(=% 

 
�	�. 3. �.5-87!0*+( 8 "-!) ",. *. 9.4%*.; =$# "-.* 1!-"%-!,/% !";!=!, 

 
	+'!- 98 !-!8'!-!0*!) 9.4%*+ 7.,% %" !" ,%=. !";!=!, % 8 $!,%)  '!-

-.. �8 !-!8'!-!0*+( 9.4%*+ 9!58" !"$%0."& # ,%=!9 4.  %, /!* "-8/<%(), . 
"./>( 1!=?(9*%/!9 % 8 "-!) ",!9 1-(  !,.*%#. �8 !-!8'!-!0*+( 9.4%*+ 
(-% . 3) , ! *!,*!9  ! "!#" %7 =,8; 0. "() — "#5.0. (/.'%*. 4!6(-. % 4.  %), . 
"./ >( 81$!"*%"($# % *./!1%"($# !";!=!,, -.79(- /!"!-!5! =$# -.7*+; "%1!, 
98 !-!8'!-!0*+; 9.4%* 9(*#(" # !" 5 =! 23 93. �.  % 9.4%*+ 9!>(" '+"& 
"#5.0.9%   2 ! #9% (;!-!4! 9.*(,-%-83", 1!:"!98 $804( 1-% 1! !'$(*+ =$# 
5!-!=!,) %$%   3 ! #9% ($804( 1-% 1! !'$(*+ =$# =(-(,(* /%; -.)!*!,). 

�!5-870%/% !";!=!,   7.=*%9% 1!=?(9*%/.9%  .9+( -. 1-! "-.*@**+(, 
1!"!98 0"! !*% =!,!$&*! 8*%,(- .$&*+ % =! ".,$#3" 9(*&4( 1-!'$(9 -#=!9 
 "!#2%9 .,"!9.4%*.9. �%*8 , ,  ,!3 !0(-(=&, , "!9, 0"! =$# !' $8>%,.*%# 
:"%; 9.4%* /-!9( 4!6(-. *(!';!=%9, 1! /-.)*() 9(-(, (2( !=%* 0($!,(/. 

�.5-87/.  1(-(=% '!$(( 1-% 1! !'$(*. =$# '!$&4%; /!*"()*(-!, % =$# 
1$!"*! *. ($(**+; -.)!*!,. �"!" 9("!= 9!>*! % 1!$&7!,."& '(7 =!1!$*%"($&-
*+; -.'!"*%/!,. �!;!>%( 1-(%982( ",. ( "& "./>( 8 9.4%*   1!5-8>(*%(9 
 '!/8. �=*./! !*% '!$(( 1-% 1! !'$(*+ =$# !' $8>%,.*%# 1-(=9( "%) %  ($&-
 /!) 9( "*! "%. �!/!,+( 1!5-870%/% 9!58" 7.5-87%"& 1-%9(-*! 1000 /!*"()*(-
-!, !'?(9!9 60—1100 $ , =(*&, "./ >( /./ % 7.=*%( 1!5-870%/%. �(=! "."!/ — 
1!5-870%/%  1(-(=% %$%  '!/8 =!-!>(, 8 *%;  $!>*(( 9(;.*%79+ 81-.,$(*%#, 
"./ /./ %; !' $8>%,.(" !=%* 0($!,(/,  

� $% -.  "!#*%( *(1! -(= ",(**!) "-.* 1!-"%-!,/% 1-(,+4.(" 20—
30 /9, /./ 1!/.7+,.3" ,+1!$*(**+( ,+0% $(*%#, :/!*!9%0( /% ,+5!=*((  !7-
=."& <(*"-+ 1(-(5-87/% (-% . 4).  

1���� �������� ������� — ,.>*.#  ! ".,*.# 0. "&  % "(9+ 81-.,$(-
*%# !";!=.9%, 1!"!98 0"! !*% 1!7,!$#3" !1"%9%7%-!,."& $!5% "%/8 % -. ;!=+ 
"-.* 1!-".. �./%(  ".*<%% 1!7,!$#3"  :/!*!9%"& ,-(9# % 1-(=!",-."%"& 1!(7=-
/% 9.$!9!2*+; 98 !-!8'!-!0*+; 9.4%* *. !"=.$(**+( 1!$%5!*+. 	 <(*"-.; 
1(-(5-87/% !";!=+ 1(-(5-8>.3" %7 98 !-!8'!-!0*+; 9.4%* ,  1(<%.$%7%-!-
,.**+( /-81*!5.'.-%"*+( /!*"()*(-+ %$% , 9!2*+( "-.* 1!-"%-!,!0*+( 9.-
4%*+, =!1!$*%"($&*!  1-(  !,+,.# %$% -.79($&0.# !";!=+.  
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�	�. 4. �(*"- 1(-(5-87/% !";!=!, 
 
�. ;!=+ *.  '!- !";!=!, -.7$%0*+ , -.7*+; 5! 8=.- ",.;. �-(=*%( -. ;!-

=+ , �,-!1( ~ 60 EUR 7. "!**8 *( !-"%-!,.**+; '+"!,+; !";!=!,, *! , -.7*+; 
5! 8=.- ",.; :"%  899+ 9!58"  %$&*! !"$%0."& #. 	 ".'$. 2 1!/.7.*+  -(=*%( 
8/.7."($% -. ;!=!, 1!  '!-8 !";!=!, , 5! 8=.- ",.; ��. 

 
(���	#� 2. �. ;!=+ *. 81-.,$(*%( !";!=.9% =$# 5-811 >%"($()   -.7*+9% =!;!=.9% 

 
&	��	� �����	� -����	� 

.������ ������ 
370 2,400 22,000 

�!7=.*%( !";!=!,, /5/*. >%"./5!= 200 300 600 
�. ;!=+ *.  '!-, $/" 10—30 30—70 70—120 
�. ;!=+ *. "-.* 1!-", $/" 3—5 5—15 15—20 
�. ;!=+ *. 7.;!-!*(*%(, $/" 1—5 3—10 20—50 
�'2%( -. ;!=+, $/" 14—40 38—95 105—190 
�. ;!=+ /./ % !" =!;!=!, 0,8—2,2 0,5—1,2 0,3—0,5 

 
	! 9*!5%; 5! 8=.- ",.; -. ;!=+ 1!  '!-8 !";!=!, !'-.783" ,  -(=*(9 !" 

0,5 =! 2,5 % !" =!;!=!, *. ($(*%#. 	  ".-+; 5! 8=.- ",.; — 80. "*%/.; �� 
-. ;!=+ 1!  '!-8 !";!=!, !<(*(*+ , 40—100 EUR 7. "!**8 , 5!=. �=*./! ( "& 
'!$&4%( !"$%0%# 9(>=8 5! 8=.- ",.9%, *.1-%9(-, !" 10 EUR , � 1.*%% =! 
130 EUR 7. "!**8 !";!=!, , �.*%%. 

�82( ",83" =,. 5$.,*+; 6./"!-., /!"!-+(  1! !' ",83" ,*(=-(*%3  '!-
-.  !-"%-!,.**+; !";!=!,: 1) 1!$%"%/. :/!*!9%% -( 8- !,; 2) -! " "-('!,.*%) 
/ 8 "-!) ",8 9( " 7.;!-!*(*%# !";!=!,. 	  ,!3 !0(-(=&, ,+'!-  % "(9+  '!-. 
!";!=!, , '!$&4!) 9(-( 7.,% %" !" "!5!, /./ '8=(" -(.$%7!,.*.  !-"%-!,/. !"-
;!=!,. � *!,*!( 8 $!,%( =$# /.0( ",.  !-"%-!,.**!5! 9."(-%.$. — /!$%0( "-
,! 1-%9( (): 0(9 0%2( % '!$(( !=*!-!=(* 9."(-%.$, "(9 ,+4( (5! <(*. /./ 
,"!-%0*!5! 9."(-%.$..  

� ������
� �������
 1!"-('%"($% ,!7,-.2.3" ,"!-%0*! % 1!$&78(9+( 
!";!=+ (!'+0*! — ".-8) , 9( ". -!7*%0*!) "!-5!,$%, 1!$80.# *.7.= ,*( (**+) 
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=(1!7%" 7. ".-8 (0.2( , (5! :"!  "(/$#**+( %$% 1$. "9.  !,+( '8"+$/%). 
�'+0*! "./%(  % "(9+ -(58$%-83" # 7./!*!9, ". (. 8 1-!%7,!=%"($() %$% "!--
5!,<(, ( "& !'#7.**! "& ,*(=-%"&  % "(98 =(1!7%".. �% "(9. =(1!7%".  1! !'-
 ",8(" !0(*& ,+ !/!98 8-!,*3  '!-. ".-+. 

� "& 9*!5%( 6./"!-+, /!"!-+( *8>*! 80%"+,."&, 1$.*%-8#  % "(98 81-.,-
$(*%# !";!=.9%. �.1-%9(-, 1-!<(*"*+) 8=($&*+) ,(   !'-.**+; !";!=!, 1! 
!"*!4(*%3 / ! ".$&*+9 !";!=.9, /.0( ",!  !'-.**+; %$%  !-"%-!,.**+; !"-
;!=!, % /!$%0( ",! 1-%9( (), -. ;!=+ *. 7."-."+  '!-. % -. ;!=+  -(=+. �=-
*./! !" *( /!$&/%;,  .9+; ;.-./"(-*+; !4%'!/, /!"!-+( 8>( ! !7*.*+ -.7*+-
9%  "-.*.9%, 9!>*! %7'.,%"& #. �"!: 

• 1$!;!( -8/!,!= ",! % *(:66(/"%,*!( % 1!$&7!,.*%( -.'!"*%/!, =$# 
 '!-. !";!=!,; 

• *(.=(/,."*!(  !"-8=*%0( ",! 9(>=8  .9!81-.,$(*%(9 % 0. "*+9% !1(-
-."!-.9%; 

• *(=! "."!/ %*6!-9.<%% =$# *. ($(*%#, *(=! "."!0*.# -.7?# *#32.# 
-.'!". ! 9("!=.;, ,-(9(*%, 9( ".;  '!-. — :"! ,$%#(" *. 8=!' ",! *. ($(*%# 
1-% 1-%9(*(*%%  % "(9+; 

• *( !!",(" ",832%) -.79(- /!*"()*(-!,, 0"!  !7=.(" 7. !-(*%( ,!/-85 
1(-(1!$*(**+; /!*"()*(-!,; 

• 9.4%*+ =$#  '!-. !";!=!, *(.=(/,."*!5! ,%=. %$% *(1-.,%$&*!5! -.7-
9(-.; 

• *(!1"%9%7%-!,.**+( 9.-4-8"+, *(!'=89.**.# $!5% "%/., *.1-%9(-, 
*("  ".*<%) 1(-(5-87/%,  $%4/!9 '!$&4%( =% ".*<%% =$# 9.4%* =$#  '!-. !"-
;!=!,. 

�-%  ! ".,$(*%% 9(>=8*.-!=*+; % *.<%!*.$&*+; 1$.*!, %  "-."(5%) !'-
-.2(*%#   !";!=.9% 7./!*!=."($& ",! �� 1-(=1% +,.(" -8/!,!= ",!,."& # "./ 
*.7+,.(9!) «%(-.-;%() !";!=!,», 1-(= ".,$(**!) , �.9!0*!) =%-(/"%,( 1! 
!";!=.9. �.7,%"%(  1(<%.$&*+; "(;*!$!5%) 1(-(-.'!"/% % 8"%$%7.<%% !";!=!, 
1!7,!$%$! -. 4%-%"& % /!*/-("%7%-!,."& :"8 %(-.-;%3 (-% . 5). 

 

 
 

�	�. 5. �(>=8*.-!=*.# «%(-.-;%# !";!=!,» 
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	 1! $(=*(( ,-(9# , (  "-.*+ 9%-.  "-(9#" # / 9%*%9%7.<%% !";!=!,. 
-������
%�� ������� — '!$(( 4%-!/!( 1!*#"%(, 0(9 1-(=!",-.2(*%( %; !'-
-.7!,.*%#. 	 !'2((,-!1() /!) 1-./"%/( !'-.2(*%#   !";!=.9% 1-(=!",-.2(-
*%( !'-.7!,.*%# !";!=!, 1!=-.789(,.(": 

• /!$%0( ",(**!(  !/-.2(*%( !'?(9. !";!=!,; 
• 1!,+4(*%( /.0( ",. !";!=!, (". (.  *%>(*%( %; "!/ %0*! "%). 
�-! "!( /!$%0( ",(**!(  !/-.2(*%( !";!=!, (/./ !1. *+;, "./ % *(!1. -

*+;) *( #,$#(" # 5$.,*!) <($&3 1-!<(  . 9%*%9%7.<%%. � *!,*+9 /-%"(-%(9 
,! , (;  $80.#; =!$>*! '+"& 9./ %9.$&*!(  *%>(*%( *(5."%,*!5! ,$%#*%# !"-
;!=!, *. !/-8>.3283  -(=8. �.1-%9(-, 1(-(;!= *. 81./!,/8   '!$(( *%7/%9 
,( !9 *( !'#7."($&*! !7*.0.(", 0"! !*. '8=(" '!$(( '(7!1. *. =$# !/-8>.32() 
 -(=+, ;!"# !'2%) (( ,(  , !'?(9( !";!=!,  *%7%" #. 

�(5!=*# , -.7*+;  "-.*.; -(.$%7!,.* -#= 9(- % 1-!(/"!,, *.1-.,$(**+; 
*. 9%*%9%7.<%3 !";!=!, % 1-(=!",-.2(*%( %; !'-.7!,.*%#. �"% 9(-+ % 1-!-
(/"+ 1!7,!$#3" !<(*%"& 1!"(*<%.$ *(/!"!-+; %* "-89(*"!, — 1!$%"%0( /%;, 
%*6!-9.<%!**+; % :/!*!9%0( /%;, /!"!-+( 9!58" '+"& % 1!$&7!,.*+ , =.*-
*!) !'$. "%. �"% %* "-89(*"+, ,!-1(-,+;,  "%98$%-83"  !/-.2(*%( !'-.7!,.-
*%# !";!=!,, . ,!-,"!-+;,  1! !' ",83" '!$(( 4%-!/!98 1-%9(*(*%3 *.%'!$(( 
1-(=1!0"%"($&*+; "(;*!$!5%) !'-.2(*%#   !";!=.9% (*.1-%9(-, ,"!-%0*.# 
1(-(-.'!"/.). � "./%9 %* "-89(*".9 !"*! #" # *(/!"!-+( =%-(/"%,+ % 1! ".-
*!,$(*%#, 1-%*#"+( *. !'2((,-!1() /!9, *.<%!*.$&*!9 % !"-. $(,+; 8-!,*#;, 
/!"!-+( -(58$%-83" 1!-#=!/ !'-.2(*%#   *(/!"!-+9% ,%=.9% !";!=!,. �. 
!'2((,-!1() /!9 8-!,*(, /-!9( =%-(/"%,, -(58$%-832%; !'2%( ,!1-! + !'-
-.2(*%#   !";!=.9% (*.1-%9(-, �.9!0*.# =%-(/"%,. 1! !";!=.9), :"! =%-(/"%-
,+ �,-!1() /!5! �.-$.9(*". % �,-!1() /!5! �!,(". 1! ,+4(=4%9 %7  "-!# 
"-.* 1!-"*+9  -(= ",.9, 1! !5-.*%0(*%3 % 1!$&7!,.*%# !1-(=($(**+; !1. -
*+; ,(2( ", , :$(/"-!"(;*%0( /!9 % :$(/"-!**!9 !'!-8=!,.*%%, 1! 81./!,/( 
% 81./!,!0*+9 9."(-%.$.9, 1! !"-.'!".**+9 9. $.9, 1! %$!,+9 ! .=/.9 !0%-
 "*+;  !!-8>(*%), 1! :$(9(*".9 1%".*%# % ". =. �3=. >( !"*! #" # % (,-!1()-
 /%( �/!$!5%0( /%( �-!5-.99+ �() ",%). �.1-%9(-, (,-!1() /.# �%-(/"%,. ! 
7.;!-!*(*%% !";!=!, 7.1-(2.(" 7.;!-.*%,."& *. 1!$%5!*.; % 1!$&7!,.**+( 
4%*+; 1! ".*!,$(*%#, 7.1-(2.32%( %$% !5-.*%0%,.32%( 7.;!-!*(*%( *. 1!-
$%5!*.; '%!-.7$.5.(9+;/!-5.*%0( /%; !";!=!, 1-%*#"+ , 
, "-%%, �($&5%%, 
�.*%%, �-.*<%%, �".$%%, �!-,(5%% % -#=( =-85%;  "-.*. 

�=*%9 %7  .9+; -. 1-! "-.*(**+; %* "-89(*"!, 9%*%9%7.<%% !'-.7!,.-
*%# ",(-=+; '+"!,+; !";!=!, #,$#(" #  ;(9. «#�
��)� �������, ������� 

���
���
�)�». �*. 1-(=8 9."-%,.(" !1$."8 8 $85 /!91.*%), 7.*%9.32%; # 
,+,!7!9 % 8"%$%7.<%() !";!=!,, ,  !!",(" ",%%   ,( !9 !";!=!,. 

�$(=832%9 ,( &9. -. 1-! "-.*(**+9 %* "-89(*"!9 #,$#3" # 
���	��� 
�
���� �
 �
��������, ������
%�( �/��� �
���������� �������. 	 
:"!9  $80.( *.$!5% %9(3" 6%/ %-!,.**83  ".,/8. 	 �,-!1( "./!) *.$!5 ,,(=(* 
, 10  "-.*.;. �.9+) ,+ !/%) — , "-(;  /.*=%*., /%;  "-.*.; % , �!$$.*=%% 
— !" 20 =! 50 (,-!/"; , =-85%;  "-.*.; !*  ! ".,$#(" !" 5 =! 20 (,-!/". �-!9( 
"!5!, , �.*%%, �!-,(5%% % �!$$.*=%%  82( ",8(" *.$!5 *.  >%5.*%( !";!=!,. 

�2( !=%* %* "-89(*" &������	������ ���������
��� ���
����� ��-

����� — ,!79(2(*%(/ *%>(*%(  ".,/% *.$!5!, *. 7.;!-!*(*%( %/%$% ,+,!7 !"-
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;!=!, *.  8998, 7."-.0(**83 =!9.4*%9 ;!7#) ",!9 %$% %*+9 ;!7#) ",832%9 
 8'?(/"!9 *. 1(-(-.'!"/8/9%*%9%7.<%3 !";!=!, 8 % "!0*%/. (*.1-%9(-, /!9-
1! "%-!,.*%(   % 1!$&7!,.*%(9  1(<%.$&*!) 8 ".*!,/%). 

�"*! %"($&*! *!,+9 1!*#"%(9 ,  6(-( !'-.2(*%#   !";!=.9%  ".$% ".*. 
«"!,.-*+(  (-"%6%/."+» %$% «"!,.-*+( :/!$!5%0( /%( -.7-(4(*%#». �"!" %* "-
-89(*" 1-%4($ %7 1-./"%/% :/!$!5%0( /!) 1!$%"%/%, % 1-(= ".,$#("  !'!) 
�-
�)���� �
 ����������� ����	����� (�����) "(; %$% %*+; ,%=!, !";!=!,. 
� $% "!" %$% %*!) 1!"-('%"($& 1-!%7,!=%" 9(*&4(( /!$%0( ",! !";!=!,, !* 9!-
>(" 1-!=."&  ,!3 /,!"8 =-85%9 1!"-('%"($#9. 	 *. "!#2(( ,-(9# "./%(  (-"%-
6%/."+ *.4$% 4%-!/!( 1-%9(*(*%( "!$&/! , 	($%/!'-%".*%%, , ! *!,*!9, 1-% 
-.'!"(   !";!=.9% 81./!,/% % '%!-.7$.5.(9+9% !";!=.9%.  

«#�
�� �� ������
����( ��
���
��� �������». �./%( 1$.*+ 9!58" 
'+"&  ! ".,$(*+ /./ =$# <($+; !"-. $(), "./ % =$# !"=($&*+; 1-!%7,!= ",. 
�'+0*! !*% -.7-.'."+,.3" # , -.9/.; -.7$%0*+;  % "(9 :/!$!5%0( /!5! 9(-
*(=>9(*". (*.1-%9(-, �;(9. :/!$!5%0( /!5! 9(*(=>9(*". % .8=%". EMAS). 
�-(%982( ",!9 "./%; 1$.*!, #,$#(" # "!, 0"! !*% 1!7,!$#3" !1-(=($%"& *.%-
'!$(( :/!*!9%0( /% :66(/"%,*+( 18"% 1-(=!",-.2(*%# !'-.7!,.*%# !";!=!,; 
!=*./! =$# %; 8 1(4*!5! ,+1!$*(*%# "-('8(" # 1!==(->/.  !!",(" ",832%; 
!-5.*!, ,$. "%. 

�$(=832%9 %* "-89(*"!9 9%*%9%7.<%% !'-.7!,.*%# !";!=!, #,$#(" # 
���������� ��������������� �
 ����������� ������� �
 ������������. 
	 :"!9  $80.( %9(**! 1-!%7,!=%"($& *( (" !",(" ",(**! "& 7. !'?(9 % /.0( "-
,! !";!=!,, /!"!-+( 9!58" !'-.7!,."& # , 1-!<(  ( 1-!%7,!= ",. (5! 1-!=8/-
<%%. �'+0*! >($.(9+) 8-!,(*& 1(-(-.'!"/% %/%$% 9%*%9%7.<%% "(; %$% %*+; 
!";!=!, 8 ".*.,$%,.(" # *.<%!*.$&*+9% ,$. "#9%  "-.*+. �! /!$&/8  !!",("-
 ",832%( 7."-."+ 9!58" '+"&  $%4/!9 ,+ !/% =$# !"=($&*+; 1-!%7,!=%"($(), 
"! !'+0*! , (, $%'! '!$&4%* ",! 1-(=1-%#"%) !"-. $%  !7=.3"  1(<%.$%7%-!-
,.**83 /!91.*%3, /!"!-.# 7.*%9.(" # 1(-(-.'!"/!) %/%$% 8"%$%7.<%() !";!-
=!, =$# :"!) !"-. $%. �%*.* %-!,.*%( =(#"($&*! "% "./!) /!91.*%% ! 82( "-
,$#(" # 1-(=1-%#"%#9% !"-. $% % "!-5!,+9% /!91.*%#9%, -(.$%7832%9% 1-!-
=8/<%3 :"%; 1-(=1-%#"%). 

�./!( 1(-(*( (*%( !",(" ",(**! "% 7. !";!=+ *. 1-!%7,!=%"($() 1-./"%-
/83" 1!0"% , (  "-.*+ �,-!1+; 10 %7 *%; !'?(=%*(*+ , !-5.*%7.<%3 «��� 
�,-!1.». �". !-5.*%7.<%# 7.*%9.(" # !<(*/!) *.<%!*.$&*+;  % "(9  '!-. % 
1(-(-.'!"/% !";!=!, % 1-% 8>=.(" %9 7*./ «�($(*.# "!0/.».  

«����������� ����
)����». �'+0*! !*% 7./$30.3" # 9(>=8 !-5.*.9% 
,$. "%, !",(" ",(**+9% 7. !'-.2(*%(   !";!=.9%, % !"=($&*+9% !"-. $#9% 
1-!9+4$(**! "%. �./%(  !5$.4(*%# *.1!9%*.3"  ;(9+ 1(-(*( (*%# !",(" "-
,(**! "% *. 1-!%7,!=%"($(), 1! /!$&/8 "./>( 1-(= ".,$#3"  !'!) =!5!,!-+ 
9(>=8 !-5.*.9% ,$. "% % 1-!%7,!=%"($#9% (1-!=8/<%% %$% !";!=!,). �!'-!-
,!$&*+(  !5$.4(*%# %*%<%%-83" # !'+0*! *(1! -(= ",(**! 1-(=1-%#"%#9% 
"!) %$% %*!) !"-. $% % #,$#3" # !'#7."($&*+9% "!$&/! =$# "(; 1-(=1-%#"%), 
/!"!-+( %; 1!=1% .$%. �;(9. 1(-(*( (*%# !",(" ",(**! "% *. 1-!%7,!=%"($# 
1-(=1!$.5.(" ,!,$(0(*%( , (; 1-(=1-%#"%) !"-. $% % %9((" !'#7."($&*+) *!--
9."%,*+) ;.-./"(-. 
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2��������	����� ������ �������
%�� � ������
����� ��
���
��� 
������� -.7-.'."+,.3" # % ;!=# %7 "-('!,.*%)  !!",(" ",832%; *!-9."%,*!-
1-.,!,+; =!/89(*"!,, . "./>( ,  !!",(" ",%%   ,!79!>*! "#9% !"-. $(,+; 
"(;*!$!5%0( /%; 1-!<(  !,. �./ 1-.,%$!, !*% 1-(=1!$.5.3": 

• 89(*&4(*%( /!$%0( ",. 81./!,/%; 
•  *%>(*%(  !=(->.*%# ,-(=*+; ,(2( ", , /!*(0*!9 1-!=8/"(; 
• 7.9(*8 ,-(=*+;/!1. *+; ,(2( ", % 9."(-%.$!, , 1-!=8/"( *. 9(*(( 

!1. *+(; 
• 8=$%*(*%(  -!/. >%7*% 1-!=8/".; 
• %79(*(*%( =%7.)*. 1-!=8/". *. '!$(( :/!$!5%0*+) (% 1!$&7!,.*%( :/!-

$!5%0( /% 0% "+; 9."(-%.$!,;  !7=.*%( 1-!=8/"!,   9./ %9.$&*+9% ,!79!>-
*! "#9% 1!,"!-*!5! % 1!$&7!,.*%# % ,"!-%0*!) 1(-(-.'!"/% % ". 1.). 

� "./%9 %* "-89(*".9 !"*! #" # -.7$%0*+( %*6!-9.<%!**+( /.91.*%% % 
%*6!-9.<%!**+( 9."(-%.$+ (1(0."*+(, :$(/"-!**+(, -.=%!, "($(,%7%!**+( % 
1-.) 1! ,!1-! .9 9%*%9%7.<%% !";!=!, % 1-(=!",-.2(*%# %; !'-.7!,.*%#. �!-
=!'*+( /.91.*%% % 9."(-%.$+ =$# *%; 9!58" '+"& 1!=5!"!,$(*+ /./ !-5.*.9% 
5! 8=.- ",(**!) % 9( "*!) ,$. "%, "./ % !"=($&*+9% /!91.*%#9%, $%'! <(*-
"-.$%7!,.**! , -.9/.; !"=($&*!) !"-. $%. 

	 -#=(  "-.*  !7=.3" #  1(<%.$%7%-!,.**+( %*6!-9.<%!**+( <(*"-+ % 
/!* 8$&".<%!**+(  $8>'+. �%*.* %-!,.*%( %; ! 82( ",$#(" # %7 1-.,%"($&-
 ",(**+; 6!*=!,, 9(>=8*.-!=*+; 1-!5-.99 %  -(= ", 1-(=1-%#"%). 

�$.,*.# 1-!'$(9.  $!>%,4() # *.  (5!=*#4*%) =(*& , �!  %%  %"8.<%% , 
!'$. "% !'-.2(*%#   !";!=.9% , "!9, 0"! ! *!,*!)  1! !' 8=.$(*%# !";!=!, , 
�!  %% — 7.;!-!*(*%( *. 1!$%5!*.; %  ,.$/.;. 

�-%0%*+: 
1) *%7/%( *!-9+ *./!1$(*%# ��� *. =848 *. ($(*%#; 
2) ".-%6*.# 1!$%"%/. — *(=%66(-(*<%-!,.**+) ".-%6 =$# 8"%$%7.<%% % 

7.;!-!*(*%# !";!=!,; 
3) 7."-."+ *. 1(-(-.'!"/8 !";!=!, 7*.0%"($&*! ,+4( 7."-." *. 7.;!-!*(-

*%(; 
4) 1!$*!9!0%# 1! !-5.*%7.<%% 7.;!-!*(*%# !";!=!, *( 7./-(1$(*+ *% 7. 

!=*%9 8-!,*(9 % 1!$*%"($&*!) ,$. "%. 
�! $(= ",%#: 
1) -. "(" /!$%0( ",! 9( " *( .*/<%!*%-!,.**!5! -.79(2(*%# ���, 7.-

5-#7*#32%; ,!=*+( !'?(/"+, 1!0,+, ,!7=8;; 
2) *% 1-!%7,!=%"($%, *% 1!"-('%"($% 1-!=8/<%%, 8"-."%,4()  ,!% 1!"-(-

'%"($& /%(  ,!) ",., :/!*!9%0( /% *( 7.%*"(-( !,.*+ ,  !/-.2(*%% !'?(9. 
!'-.78(9+; !";!=!, % %; '(7!1. *!) 8"%$%7.<%%; 

3) !" 8" ",%( !";!=!1(-(-.'."+,.32() !"-. $%   =! "."!0*+9% 9!2*!-
 "#9% 1! 8"%$%7.<%% !";!=!,. 

�8"% -(4(*%#: 
1) 	*( (*%( %79(*(*%) , 7./!*!=."($& ",! (7./!* !' !";!=.; 1-!%7,!= "-

,. % 1!"-('$(*%# % ". =.). 
2) �'?(/"%,*+( 1-!'$(9+ !-5.*!, 9( "*!5!  .9!81-.,$(*%# 1-% !-5.*%-

7.<%% !'-.2(*%#   !";!=.9%: 
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• !" 8" ",%( <($(,!5! -. ;!=!,.*%# :/!$!5%0( /%; 1$."(>(); 
• !" 8" ",%( 7./!*!=."($&*! 7./-(1$(**+; 5.-.*"%) 1! %*,( "%<%#9 1(-

-(,!70%/.9, 1(-(-.'!"0%/.9 !";!=!,; 
• 1!$%5!*+ ( ,.$/%) !-5.*%783" #  -.78 *. *( /!$&/! 98*%<%1.$&*+; 

!'-.7!,.*%), 1-% :"!9  $!>*! -(58$%-!,."&  !6%*.* %-!,.*%( -.'!" %7 '3=-
>("!,; 

• ".-%6*+( =(*&5% !" *. ($(*%# 1-%*%9.3" # ,  ! ".,( !'2()  899+ 
/,.-"1$."+ — 7.0. "83 !'-.783" # '!$&4%( 7.=!$>(**! "% 1(-(= 1(-(,!70%-
/.9% !";!=!, % 1!$%5!*.9%, "./ /./ 81-.,$#32%( /!91.*%% "-."#" %; *. %*+( 
*8>=+. 

�!,-(9(**83  % "(98 81-.,$(*%# !";!=.9% ,  "-.*.; �� 9!>*! 1-(= ".-
,%"&  $(=832%9 !'-.7!9 (-% . 6). 

 

 
 

�	�. 6. �% "(9. 81-.,$(*%# !";!=.9% ,  "-.*.; �� 
 

�./%9 !'-.7!9,  899%-8# , ( "! 1!$(7*!(, 0"! *.  (5!=*#4*%) =(*&  !7-
=.*! , -.7*+;  "-.*.; �,-!1() /!5! �!37. 1! 81-.,$(*%3 !";!=.9%, 9!>*! 
,7#"& *.%'!$(( 1-%(9$(9!( % '+ "-! ,*(=-#(9!( =$# -(.$%) �!  %%,  8'?(/"!, 
��, 98*%<%1.$&*+; !'-.7!,.*%). 

 
�	��	����
	����	� ��	��� 

1. ALECON: �"."&% % .*.$%"%/. [�$(/"-!**+) -( 8- ] // �!-"%-!,/. % 1(-(-.'!"/. 
���. — �(>%9 =! "81.: http://www.alecon.co.il/technology/arrow_TBO.html. — �.5$.   :/-.*. 
(=.". !'-.2(*%#: 19.10.2011). 

2. ECO PORTAL. 	 # :/!$!5%#: �!,! "% [�$(/"-!**+) -( 8- ] // �'?(9+ 1(-(-.'."+-
,.(9+; !";!=!,. — �(>%9 =! "81.: http://n-komarova.livejournal.com/5414.html. — �.5$.   :/-
-.*. (=.". !'-.2(*%#: 19.10.2011). 
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= � 620.95:502.7  

 

��
��' ����� � ��7���� ��
'��
��� ����	�+( ��(����, ��
'�*1�(	� �� ��	�'
����-

�������+( 
���
(, 	��������	�����, ��� 	������ �( �	����'��
��� �
(����	� �
 ��'��� 

�����, ��	���� �
 ��, ��� 	�1�	����� ������� ������	��� ��(�������, ��'����*1�( �	-

����'��
�� )����* ����	��+. $���
�
��	� ����	���,�� ��������� � ����� �' ����,�-

�
���+( 
����� 5�	������� .���, 	+��� ��� ������ ����� 
'����+� ����	�+� ��(��+.  
  

8. �. �����,  
 /.*=%=." "(;*%0( /%; *.8/ 

(�+/"+,/.- /%) $( *!) %* "%"8"); 
(. -. 3�����,  

 ".-4%) 1-(1!=.,."($& 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
������
��5 ���	����3 ��3���	 �����
4���	��  

	 ��������3 ���
��	�
3 93 
 

�!$*(0*.# :*(-5%#, .//898$%-!,.**.# , =-(,( %*( 7. ,-(9# >%7*% =(-(,., 
9!>(" '+"& ,+ ,!'!>=(*. % 1!$(7*! % 1!$&7!,.*. 9*!5%9%  1! !'.9%. �(;*!-
$!5%% :*(-5("%0( /!5! % 1!$&7!,.*%# =-(,( %*+ %9(3" -.7*83  "(1(*& -. -
1-! "-.*(**! "%, ! ,!(**! "% % :66(/"%,*! "%. �-(=% 9*!5!0% $(**+; ,.-%-
.*"!, % 1!$&7!,.*%# "(1$!"+  5!-.*%# =-(,( %*+  $(=8(" ,+=($%"&: 1-#9!( 
 >%5.*%( =-(,( *!5! "!1$%,., 1-!%7,!= ",! %7 =-(,( %*+ 5(*(-."!-*!5! 5.7., 
'%!$!5%0( /83 1(-(-.'!"/8 =-(,( %*+, 1-!%7,!= ",! >%=/!5! % ",(-=!5! "!1-
$%,. %7 =-(,( %*+. �"-8/"8-*.#  ;(9. ,!79!>*+; "(;*!$!5%) :*(-5("%0( /!5! 
% 1!$&7!,.*%# =-(,( %*+ 1-%,(=(*. *. -% . 1 [1]. 

 

 
 

�	�. 1. �(;*!$!5%% :*(-5("%0( /!5! % 1!$&7!,.*%# =-(,( %*+ 

                                           
93© �!*+/ �. 
., �.;!,. �. 	., 2012  
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�-% 1-%9(*#(9!) , *. "!#2(( ,-(9# *. 1-(=1-%#"%#; $( *!5! /!91$(/ . 
"(;*!$!5%) % "(;*%/% $( !7.5!"!,!/ !";!=+ !'-.783" # *. $( ! (/(, 1!5-87!0-
*!9 18*/"( (,(-;*(9  /$.=() % $( *!9  /$.=( (-% . 2). � 80%"+,.(9+9 !";!=.9 
$( !7.5!"!,!/ !"*! #" #  80&#, ,(",% % ,(-4%*+, !'$!9/%  ",!$!,, !";!=+ !" 
!'-.'!"/% 5.'.-%"!, ,!7., . "./>( ! "."/% !" -. /-#>(,/% ;$+ "!, *.  !-"%-
9(*"+ (!"/!9$(,/%, /!7+-&/%). 

 

 
 

�	�. 2. �$.  %6%/.<%# =-(,( *+; !";!=!,, !'-.7832%; # 1-% $( !7.5!"!,/( 
 

	 !'2(9 ,%=( !'?(9 $3'+; =-(,( *+; !";!=!, V!", 9
3, 9!>(" '+"& !1-(-

=($(* 1! 6!-98$( 
 

,
100
 

!"

NV
V =  

 

5=( V  — !'?(9  +-&#, !"*! %"($&*! /!"!-!5! !1-(=($#3" # !";!=+, 93; N — 

*!-9."%, !'-.7!,.*%# !";!=!,, %. 
�. !'?(9  +-&# 1-% (5! !1-(=($(*%% 1-%*%9.(" #: !'?(9  80&(,, ,(",() % 

,(-4%*!/ *. $( ! (/(, !'?(9 ,+,!7/% =-(,( %*+ *. 1!5-87!0*!9 18*/"(, !'?(9 
,+,(7(**!) =-(,( %*+ *. $( *!9  /$.=(, !'?(9 =-(,( %*+, 1!=$(>.2() -. -
/-#>(,/(. �,!=*+) *!-9."%, !'-.7!,.*%# $( ! (0*+; !";!=!,, 8 ".*!,$(**+) 
1! -(5%!*.9   80("!9 ( "( ",(**!5! !"1.=., % 1!$&78(9!5! , /.0( ",( 8=!'-(-
*%) % *. 8/-(1$(*%( "-($(,!0*+; ,!$!/!,, 1-%,(=(* *. -% . 3.  

�,!'!=*+) 8 -(=*(**+) *!-9."%, $( ! (0*+; !";!=!,, 1-%5!=*+; / % -
1!$&7!,.*%3, 9!>(" %79(*#"& # , 7.,% %9! "% !" -#=. 6./"!-!,. 	 $("*%) 1(-
-%!= (5! 7*.0(*%( *( /!$&/! ,!7-. ".(" (1,2 -.7.), . , 7%9*%) — 89(*&4.(" # 
(=! 0,9 -.7.). �!--(/"%-8(" # (5! ,($%0%*. , 7.,% %9! "% !"  "(1(*% 7.'!$!-
0(**! "% !",!=%9!5! , -8'/8 $( 6!*=.. �-% 7.'!$!0(**! "% $( ! (/ =! 20, =! 
40 % =! 60 % 1-%9(*#3" #  !!",(" ",(**! 1!1-.,!0*+( /!:66%<%(*"+, -.,*+( 
0,8; 0,6 % 0,4. 
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Норматив образования лесосечных 

отходов, % от вывозки древесины

Сучья, ветви, вершинки на

расту-щем дереве

Отпад сучьев, ветвей при валке,

трелевке (используемый на

укрепление трелевочных

волоков и далее в качестве

удобрения)

Отпад сучьев, ветвей при валке,

трелевке (используемый на

укрепление волоков)

Сводный норматив лесосечных

отходов, пригодных к

использованию

 
�	�. 3. �,!=*+) *!-9."%, !'-.7!,.*%# $( ! (0*+; !";!=!, 

 
�82( ",(**!( ,$%#*%( *. ,($%0%*8 !'-.7!,.*%# $( ! (0*+; !";!=!, !/.-

7+,.3" 1-%9(*#(9.# "(;*%/. % "(;*!$!5%# -.'!". �.1-%9(-, 1!"(-%  ",!$!,!) 
=-(,( %*+, 7.5!"!,$(**!) 9.4%**+9  1! !'!9, 1-%9(-*! , 1,6—1,8 -.7. ,+4(, 
0(9 1-% -.7-.'!"/( $( ! (/  % "(9.9% 9.4%*   % 1!$&7!,.*%(9 '(*7%*!9!"!--
*+; 1%$. �-(,( *+( !";!=+ *. $( ! (/( , ,%=( 1!,-(>=(**+; ;$+ "!, % %; !'-
$!9/!, 80%"+,.3" # , !'?(9.; 6./"%0( /!5! % 1!$&7!,.*%#. �! %  $(=!,.*%#9 
������, 8 -(=*(**+) *!-9."%, % 1!$&7!,.*%#  ",!$!,!) =-(,( %*+ !"*! %-
"($&*! !'?(9. ,+,!7/% 9!>*! 1-%*#"& ,  -(=*(9 7. 6,4 % (7%9!) — 6,65 %, $(-
"!9 — 6,16 %). �!-9."%,+ % 1!$&7!,.*%# !";!=!, !" !'-.'!"/% 5.'.-%"!, ,!7. 
9!>*! 1-%*#"& 7. 4 % — 1-% ,+,!7/( =-(,( %*+ 1! =!-!5.9 !'2(5! 1!$&7!,.-
*%# , ;$+ ".;, 9 % — 1-% ,+,!7/( =-(,( %*+ =(-(,&#9% ($("!9 — 10 %, 7%9!) 
— 8 %). �!-9."%, !'-.7!,.*%# !";!=!, -. /-#>(,/% , $( 8 9!>*! 1-%*%9."& 
/./ =$# $( *+;  /$.=!,, 8,($%0(**+) *. 30 % %7-7. ;8=4%; 8 $!,%) -.'!"+.  

�./%9 !'-.7!9, , $3'!9 98*%<%1.$&*!9 -.)!*( �( 18'$%/% �!9%, 7.*%-
9.32(9 # $( !7.5!"!,%"($&*+9% -.'!".9%,  82( ",8("  (-&(7*.# 1-!'$(9. 
8"%$%7.<%% =-(,( *+; !";!=!,. 

�($& =.**!) -.'!"+ 7./$30.(" # , -.  9!"-(*%% ,!79!>*! "% -(.$%7.<%% 
1-!(/". 8"%$%7.<%% =-(,( *+; !";!=!, *. /!"($&*+; 8 ".*!,/.;. 

�. 1-%9(-( !=*!5! %7 98*%<%1.$&*+; -.)!*!, -.  9!"-%9 -.'!"8 /!"($&-
*!), /!"!-.# , /.0( ",( "!1$%,. % 1!$&78(" "-.=%<%!**+( =$# -.)!*. -( 8- +. 
�!"($&*.# 1-(=*.7*.0(*. =$# "(1$! *.'>(*%#  % "(9 !"!1$(*%# 7=.*%) %  !-
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!-8>(*%)  . �!=7&, �!)5!-!= /!5! -.)!*., �( 18'$%/% �!9%. �."(5!-%# 1!"-(-
'%"($() "(1$. 1! *.=(>*! "% "(1$! *.'>(*%# % !"18 /8 "(1$!"+ — ,"!-.#. 
�!"($&*.# -.79(2.(" # , !"=($&*!  "!#2(9 7=.*%% *. "(--%"!-%%  . �!=7& 
,=.$% !" >%$!) 7. "-!)/%. 

�!1$%,!9 =$# /!"($&*!) #,$#3" # =-!,.. � ".*!,$(**.# 9!2*! "& 
2,3 �/.$/0, , /!"($&*!) 8 ".*!,$(*+ "-% /!"$. «�*(-5%#-3» % !=%* /!"($ 
	���-105. �+9!,+( 5.7+ !",!=#" # 0(-(7 =+9!,83 "-8'8 ,+ !"!) 25 9 =%.-
9("-!9 0,8 9. �82( ",832(( !'!-8=!,.*%( 7*.0%"($&*! %7*!4(*! % 9!-.$&*! 
8 ".-($!. �!"($&*.# *( %9(("  % "(9+ 9(;.*%7.<%% "!1$%,!1!=.0% % 4$./!7!-
$!8=.$(*%#, !*% ! 82( ",$#(" # -80*+9  1! !'!9. 	 "./%; 8 $!,%#; -.'!". 
/!"($&*!) ;.-./"(-%78(" # *%7/%9% :/ 1$8.".<%!**+9 ���, *(8=!,$(",!-%-
"($&*+9% :/!$!5%0( /%9% 1!/.7."($#9% %  .*%".-*!-5%5%(*%0( /%9% 8 $!-
,%#9% "-8=. !' $8>%,.32(5! 1(- !*.$..  

�-(=$.5.(" # -(/!* "-8%-!,."& /!"($&*83 8 ".*!,/8  . �!=7&, /!"!-.# 
'8=(" -.'!"."& *. =-(,( *+; !";!=.;. 

�(/!* "-8/<%# 1!7,!$%": 
•   *%7%"& 8 ".*!,$(**83 9!2*! "& /!"($&*!); 
•  -.79( "%"& *!,!( !'!-8=!,.*%(, -.'!".32(( *. =-(,( *+; !";!=.;, , 

!"=($&*!  "!#2(9 7=.*%% -#=!9    82( ",832%9 7=.*%(9 /!"($&*!); 
•  9(;.*%7%-!,."& % .,"!9."%7%-!,."& 1-!<(  + -.'!"+ /!"($&*!), , ". 0. 

"!1!0*+; 1-!<(  !, -.'!"+ /!"$.; 
•  8 ".*!,%"&  !,-(9(**+) .,"!9."%7%-!,.**+) /!91$(/  !'!-8=!,.*%#, 

*( "-('832%)  1(<%.$&*!5! !' $8>%,.32(5! 1(- !*.$.; 
•  ! *. "%"& /!"($&*83  -(= ",.9% .,"!9."%0( /!5! 1!==(->.*%# "(91(-

-."8-+ ,!=+ , "-8'!1-!,!=.;  % "(9+ !"!1$(*%# , 7.,% %9! "% !" "(91(-."8-
-+ *.-8>*!5! ,!7=8;.. 

�% "(9. "(1$! *.'>(*%# — 7./-+".# =,8;"-8'*.#. 
	 7=.*%% /!"($&*!) 1-(=8 9."-%,.(" # 8 ".*!,%"& =,. ,!=!5-()*+; /!"-

$!.5-(5.". 9.-/% ����-750	 9!2*! "&3 750 /	" /.>=+). �'2.# 9./ %9.$&-
*.# 1-!%7,!=%"($&*! "& /!"($&*!) 1! $( -(/!* "-8/<%%  ! ".,%" Q!'2 = 1500 
/	" = 1,29 �/.$/0. 

�!1$%,!9 =$# /!"($&*!) #,$#3" # =-(,( *+( !";!=+. �'!-8=!,.*%( /!-
"($&*!) .,"!9."%7%-!,.*! % % /$30.(" 1-%9(*(*%( *(/,.$%6%<%-!,.**!5! 
-80*!5! "-8=.. �! $( -(/!* "-8/<%% /!"($&*!) *( 1!"-('8(" # %79(*(*%# 0% -
$(**! "% 4".". 1(- !*.$.. �. -% . 4 1-(= ".,$(* 1-%9(-  ;(9+ /!"($&*!) *. 
=-(,( *+; !";!=.;. �-% ,+;!=( %7  "-!# !=*!5! %7 /!"$!.5-(5."!, 9!2*! "% 
! ".,4(5! # /!"$. =! "."!0*! =$# !'( 1(0(*%# 1!"-('%"($() , -(>%9( *.%'!-
$(( ;!$!=*!5! 9( #<.. 

	  ,#7%   "(9, 0"! /!"($&*.# 1!$8!"/-+"!5! "%1., 7!$!8$!,%"($% % =+9!-
 ! + 8 ".*.,$%,.3" # *. !"/-+"!9 ,!7=8;(. �!"$+ -. 1!$!>(*+ , <(*"-.$&-
*!) 0. "% 7=.*%#. 	!=!1!=5!"!,%"($&*.# 8 ".*!,/. -.79(2(*. (=%*+9 '$!/!9 
, 1-.,!) 0. "% 7=.*%#, !*.  ! "!%" %7 .,"!9."%0( /!) 8 ".*!,/% 89#50(*%# SF 
*(1-(-+,*!5! =() ",%# % *. ! . — =!7."!-. =$# ,,!=. -(.5(*". (=$# ;%9%0(-
 /!) =(.:-.<%%). 	 /!"($&*!) 1-(=8 9!"-(*+  ,!'!=*+( 1$!2.=/%, =.32%( 
,!79!>*! "& 1-!%7,!=%"& 9($/%) -(9!*" !'!-8=!,.*%# % .-9."8-+. �(91(-.-
"8-. ,!=+ *. ,+;!=( %7 /!"$. — 95 º�.  



 576 

 
 

�	�. 4. �;(9. /!"($&*!) *. =-(,( *+; !";!=.; 
 
�!"$+ !'!-8=!,.*+:  
.) .,"!9."%0( /!) "!1/!);  
') 9(;.*%0( /%9 1%"."($(9 "!1$%,.;  
,) ,!7=84*+9 -. 1-(=($%"($&*+9 /!-!'!9 1(-,%0*!5! =8"&#   -(58$%-

-832%9% .11.-.".9%. 
�!"$+ !'!-8=!,.*+ 7.1!-*!) % -(58$%-832() .-9."8-!): 
– 5$.,*!) 7.=,%>/!) 1-#9!) % !'!-!"*!) ,!=+; 
– 1-(=!;-.*%"($&*+9% /$.1.*.9%; 
– =-(*.>*+9% /-.*.9%; 
– ,!7=84*+9% /-.*.9%; 
– /!"$!,+9 9.*!9("-!9 *. ,;!=( % ,+;!=( /!"$.. 
�. -% . 5 1-(= ".,$(* 1-%9(- :*(-5("%0( /!) 8 ".*!,/%, *. /!"!-!) 9!>-

*! -.  9!"-("& =,%>(*%( =-(,( *!5! "!1$%,.. 
�!1$%,! 1!=.(" # 1%"."($(9 (,%*"!,!) /!*,()(-) %7 ,*8"-(**(5! .,"!9.-

"%7%-!,.**!5!  /$.=. "!1$%,.. 
,"!9."%7%-!,.**+)  /$.= -.  0%".* *. 30—
50 " "!1$%,., 0"! =! "."!0*! =$# 5—8  8"!/ -.'!"+ /!"($&*!) , -(>%9( *.%'!-
$(( ;!$!=*!5! 9( #<.. �.'!- ,!7=8;. =$# 5!-(*%# =8"&(,+9% ,(*"%$#"!-.9% 
! 82( ",$#(" # %7 /!"($&*!5! 7.$., , /!"($&*83 ,!7=8; 1! "81.(" 0(-(7 >.$3-
7%)*+( -(4("/%. �",!= 1-!=8/"!,  5!-.*%# 1-!%7,!=%" # 1! 5.7!;!=.9 0(-(7 
7!$!8$.,$%,.3283 8 ".*!,/8 =+9! ! .9% ,  82( ",83283 "-8'8. �+9!,.# 
"-8'. 9(".$$%0( /.#. �%.9("- 8 "&#  ",!$. =+9!,!) "-8'+ — 0,8 9 *. ! *!,.-
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*%% !'( 1(0(*%# !1"%9.$&*!)  /!-! "% *. ,+;!=( %7 "-8'+ 1-% 1-%*8=%"($&-
*!) "#5( % ,  !!",(" ",%%   "-('!,.*%#9% ��%� 2.09.03-85. 	+ !". =+9!,!) 
"-8'+  ! ".,$#(" 30 9. �! $(  >%5.*%# =-(,( *+; !";!=!, !'-.78(" # 1.- %$% 
5!-#0.# ,!=., !*% 9!58" 1-%9(*#"& # =$# !"!1$(*%# %$% "(;*!$!5%0( /!5! % -
1!$&7!,.*%#. � *!,*+9 1-(%982( ",!9 /!"($&*+; *. =-(,( *+; !";!=.; #,-
$#(" # 4*(/!,.# .,"!9."%0( /.# 1!=.0. !1%$!/ (2(1+,  "-8>/%), /!"!-.# 
!'( 1(0%,.(" -.,*!9(-*! "& 5!-(*%# % 1!7,!$#(" 1!==(->%,."&  ".'%$&*! ,+-
 !/83 "!0*! "& "(91(-."8-+ ,!=+ [2].  

 

 
�	�. 5. �,%>(*%( =-(,( *+; !";!=!, *. :*(-5("%0( /!) 8 ".*!,/( 

  
�/!*!9%0( /.# <($( !!'-.7*! "& !" ,*(=-(*%# :*(-5("%0( /!5! !'!-8=!-

,.*%#, -.'!".32(5! *. =-(,( *+; !";!=.;, 7./$30.(" # ,  $(=832(9: 
– <(*+ *. :*(-5!-( 8- + (85!$&, 9.78") '8=8" 1! "!#**! -. "% =! 8-!,*# 

9%-!,+;, ,  ,#7%   :"%9 =$#  *%>(*%#  "!%9! "% 1-!=8/<%% *(!';!=%9! 
89(*&4."& 7."-."+ *. :*(-5!*! %"($%;  

– -(4.3" # ,!1-! + 1! 8"%$%7.<%% % -.79(2(*%3 =-(,( *+; !";!=!, — 
% /$30(*%( 81$."+ *.$!5. %  *%>(*%( 7."-.",  ,#7.**+;   ,+,!7!9 !";!=!,;  

– =-(,( *+( !";!=+ — :/!$!5%0( /% 0% "!( "!1$%,!;  
– % /$30.(" # 7.,% %9! "& !" <(*"-.$%7!,.**+; % "!0*%/!, "(1$! *.'-

>(*%#. 
�-%9(*(*%( /!"($&*+; 8 ".*!,!/, -.'!".32%; *. 9( "*!9 =-(,( *!9 "!-

1$%,(, 1!7,!$#3": 
– 7*.0%"($&*! 1!,+ %"& :66(/"%,*! "& =(<(*"-.$%7!,.**!5! "(1$! *.'-

>(*%#; 
– 89(*&4%"& ,-(=*!( :/!$!5%0( /!( ,!7=() ",%( *. !/-8>.3283  -(=8; 
–  !/-."%"& '3=>("*+( -. ;!=+ *. 1-%!'-("(*%( % =! ".,/8 85$#; 
– 1!,+ %"& :66(/"%,*! "& $( !7.5!"!,%"($&*!5! % =(-(,!!'-.'."+,.3-

2(5! 1-!%7,!= ",. , -.)!*( 7.  0(" % 1!$&7!,.*%# !";!=!, % *(/!*=%<%!**!) 
=-(,( %*+. 

 
�	��	����
	����	� ��	��� 

1. �( *.# '%!:*(-5("%/. [�(/ "] : 80('. 1! !'%( / 1!= -(=. �. �. �(9(*!,.. — �. : ��� 
	�� ����, 2008. — 348  .  

2. �(-(-.'!"/. % 8"%$%7.<%# =-(,( *+; !";!=!, =(-(,!!'-.'!"/%, =-(,( %*+, !1%$!/, 
=(-(,#**+; 41.$   1!$80(*%(9 5.7., =%7($&*!5! "!1$%,., :$(/"-!- % "(1$!:*(-5%% *. !'!-8-
=!,.*%% �%!-(/  [�$(/"-!**+) -( 8- ]. — �(>%9 =! "81.: www. Singaz.com.ua. — �.5$.   
:/-.*.. 
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= � 541.64:532.5:539.199:547.458.84 

 
$������	� 	������� � ��� � !���,��( ���������. $������� �		�����
��� �
�	-

!��
,�� �������� � ��1��
�������� �
��� ��������
*1�(. 5�'����
�+ 
�
��'
 6-5-

13� 	������ ���

��� ����	
�������
 	��
 � �������� ���
����'�
 (�
�
) ���, 	����-

����	����� �� �'�������( � (�����	��� 	������ ������
 � ��,�		� ��1��
����. �+���-

���
 ������'
 � ���
������	�� �����+( ��1��+( �������� �� ������+� �������
�. 

 
0. �. ������, 

=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8",  

�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 
�. '. ��������, 

=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 
(�+/"+,/.- /%) $( *!) %* "%"8",  

�* "%"8" '%!$!5%% �!9% �� �-� �
�); 
$. 1. ���	������, 

/.*=%=." '%!$!5%0( /%; *.8/,  ".-4%) *.80*+)  !"-8=*%/ 
(�* "%"8" 6%7%!$!5%% �!9% �� �-� �
�) 

 
���������	� ��������	
��5 ��������3 ��4����	  

	 �
2���	� ���������	 94 
 

�%9%0( /%( ,(2( ",., ,;!=#2%( ,  ! "., 1-!=8/"!, 1%".*%#, ,+1!$*#3" 
!1-(=($(**+( 6%7%!$!5%0( /%( % '%!;%9%0( /%( 68*/<%%. �82( ",8(" *(-
 /!$&/! /$.  %6%/.<%) 1%2(,+; ,(2( ",. �!5$. *! !=*!) %7  !,-(9(**+; 
/$.  %6%/.<%) (�!/-!, /%) 
. 
.), 1%2(,+( ,(2( ",. 9!>*! 8 $!,*! -.7=(-
$%"& *. *8"-%(*"+ % *(1%2(,+( /!91!*(*"+ (-% . 1). 
 

 
 

�	�. 1. �$.  %6%/.<%# 1%2(,+; ,(2( ", 
 

	 -.9/.; :"!) /$.  %6%/.<%% / *8"-%(*".9 !"*! #": '($/% (1!$*!<(**+( 
% *(1!$*!<(**+(; >%,!"*!5! % -. "%"($&*!5! 1-!% ;!>=(*%#); 8$(,!=+ (1-!-
 "+(  .;.-., 1!$% .;.-%=+); >%-+ (>%,!"*!5! % -. "%"($&*!5! 1-!% ;!>=(-
*%#, >%-!1!=!'*+( ,(2( ",.); ,%".9%*+ (,!=!-. ",!-%9+(, >%-!-. ",!-%-
9+(); 9%*(-.$&*+( ,(2( ",. (9./-!:$(9(*"+, 9%/-!:$(9(*"+). � *(1%2(,+9 

                                           
94© �!0(,. �. �., �.-9.*!, 
. �., �!-% (*/!, �. �., 2012 

� <���� ��<�!��" 

�%�� ���� ��& <���� *�+&������ 

���*  	 �"+ �� 

������-� 1 ���"�,��� ��<�!��" 

8 �� 
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/!91!*(*".9 !"*! #" '.$$. "*+(  !(=%*(*%# (<($$3$!7., 1(/"%* % =-.); 7.-
2%"*+( /!91!*(*"+; ,/8 !,+( % .-!9."%0( /%( ,(2( ",.; /!91!*(*"+ 1%2%, 
*('$.5!1-%#"*! ,$%#32%( *. !-5.*%79 0($!,(/.. �!5$. *! =-85!) %7  82( "-
,832%; /$.  %6%/.<%), *8"-%(*"+ =($#" # *. 9./-!*8"-%(*"+ (85$(,!=+, >%-
-+, '($/%, *()-!1(1"%=+, 9./-!:$(9(*"+ /.$&<%), <%*/ % =-.), 9%/-!*8"-%(*-
"+ (,%".9%*+, 6(-9(*"+, .9%*!/% $!"+, ���, ���, 9%/-!:$(9(*"+ % =-.) % 
*.*!*8"-%(*"+ (;-!9,  ($(*, ,.*.=%), 5(-9.*%) % =-.). 

	.>*()4.# -!$& *8"-%(*"!, 7./$30.(" # , 1!==(->.*%% >%7*(**+; 1!-
"-('*! "() !-5.*%79. — :*(-5("%0( /%;, -(58$#"!-*+;, 7.2%"*+;, -(1.-."%,-
*+; % =-. �-%*#"! =($(*%( *8"-%(*"!, *. 1(-,%0*+( % ,"!-%0*+(. �(-,%0*+( 
*8"-%(*"+ 1! "81.3" %7 !/-8>.32()  -(=+ ,  ! ".,( 1%2%, !=*./!  !,-(9(*-
*.# 1%2. !'( 1(0%,.(" 1!"-('*! "& !-5.*%79. , *8"-%(*".; $%4& *. 20—40 %. 
�./%9 !'-.7!9, !-5.*%79 0($!,(/. % 1+"+,.(" ,+-.>(**83, 0. "! ;-!*%0(-
 /83, *(;,."/8 *8"-%(*"!,, 0"! "-('8(" %; =!1!$*%"($&*!5! ,,(=(*%#. 	"!-%0-
*+( *8"-%(*"+ !'-.783" # , !-5.*%79( 1!= =() ",%(9 1%2(,.-%"($&*+; 6(--
9(*"!, % 1-!<(  !, '%! %*"(7.. 

�%5*%* ,9( "(   <($$3$!7!), 5(9%<($$3$!7.9% % 1(/"%*.9% ,;!=%" ,  !-
 "., "./ *.7+,.(9+; 1%2(,+; ,!$!/!* (�	), =! "%5.# =! ~ 40 % %; 9.  + [1]. 
�$(/!1%".32%(, , "!9 0% $( 0($!,(/,  % "(9."%0( /% 1!"-('$#3" 7*.0%"($&-
*+( /!$%0( ",. $%5*%*.   -. "%"($&*!) 1%2(). �=*./! 6%7%!$!5%0( /.# -!$& 
$%5*%*!, , !-5.*%79( 0($!,(/. 1-./"%0( /% *( %780(*., ;!"# , *. "!#2(( ,-(-
9# *./!1$(*! 9*!5! 6./"!,,  ,%=("($& ",832%; ! =! "!,(-*! '!$(( *%7/!9 
8-!,*( -.7$%0*+; 1."!$!5%), , "!9 0% $( !*/!$!5%0( /%; 7.'!$(,.*%),  -(=% 
*. ($(*%#  "-.*, , -.<%!*( 1%".*%# /!"!-+; 1-(!'$.=.(" -. "%"($&*.# 1%2. 
[2, 3]. �!$80(*+ 1-(1.-."+ *. ! *!,( $%5*%*., !'$.=.32%( !*/!1-!"(/"!-*+-
9%, %998*! "%98$%-832%9%, .*"%-.=%/.$&*+9%, .=.1"!5(**+9%, 1-!"%,!,%-
-8 *+9% % 5(-!1-!"(/"!-*+9%  ,!) ",.9%. � ".*!,$(*!, 0"! %7'+"!/ 1!$!,+; 
 "(-!%=*+; 5!-9!*!, #,$#(" # ! *!,*+9 1."!5(*("%0( /%9 6./"!-!9 -.7,%"%# 
1."!$!5%) -(1-!=8/"%,*+; !-5.*!, 9$(/!1%".32%; #, , "!9 0% $( % 0($!,(/.. 
	 9(".'!$%79( % ,+,(=(*%% 1!$!,+;  "(-!%=*+; 5!-9!*!, %7 !-5.*%79. /$3-
0(,83 -!$& %5-.(" >($8=!0*!-/%4(0*+) "-./" (���) [4]. �$# 8 ".*!,$(*%# 
-!$% $%5*%*. , 9(;.*%79.; 5(1."!-:*"(-.$&*!) <%-/8$#<%% (���) 1!$!,+; 
 "(-!%=*+; 5!-9!*!, *.9% 1-!,(=(*! %  $(=!,.*%( "-.* 6!-9.<%% $%5*%*!, 
, 1%2(,.-%"($&*!9 "-./"( 9$(/!1%".32%; (!,<+). �780(*%( /!$%0( ",(**+; 
%79(*(*%) , 1-!<(  ( 1-!;!>=(*%# -. "%"($&*!5! /!-9. 0(-(7 ��� !,(< 
(".'$. 1) 1!/.7.$!, 0"! *.'$3=.(" # 8,($%0(*%(  !=(->.*%# $%5*%*. , 1-!=8/-
".; 9(".'!$%79.  !=(->%9!5! -8'<.-;%98 . (~ , 1,7 -.7.). 

 

(���	#� 1. �79(*(*%(  !=(->.*%# $%5*%*. 
, 1-!<(  ( 1-!;!>=(*%# 1%2% 0(-(7 ��� !,(<* 

 
8�@��� 0	��	� ��������, % 

�(*! 68-.>*!( 19,2 
�%98 --8'(< 28,6 
�.$ 31,8 
 
* 	  -(=*(9 1! "-(9 $.'!-."!-*+9 >%,!"*+9. 
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*.$%7 ���-13�  1(/"-!, (-% . 2, ".'$. 2) 1-(1.-."!, =%!/ .*$%5*%*.  (-
*. % 1-!=8/"!, 9(".'!$%79. (/.$.) !,(<  ,%=("($& ",8(" !' %79(*(*%#; , ;%-
9%0( /!)  "-8/"8-( $%5*%*.: , 0. "*! "%, 1-!% ;!=%" 8,($%0(*%( /!$%0( ",. 
.-!9."%0( /%; 9("!/ %$&*+; 5-811 (1!7. 5) (*. 5—10 %). �-% :"!9 6%/ %-8("-
 # 1!#,$(*%(  %5*.$. 56,4 --9 (=!1!$*%"($&*! / %9(32%9 #  %5*.$.9 55,3 % 
55,8 --9), 0"! !'8 $!,$(*!, 1!-,%=%9!98, !"*! %"($&*+9 *./!1$(*%(9  %-%*-
5%$&*+; 5-811 (1!7. 3). �"! !7*.0.(", 0"! , 1-!<(  ( 1-!;!>=(*%# 1! >($8=!0-
*!-/%4(0*!98 "-./"8 1-!% ;!=%" !"2(1$(*%( *(9("!/ %$%-!,.**+; 5-811%-
-!,!/, *.1-%9(-, �-/89.-!,!5! "%1.. �( % /$30(*!, 0"! 8/.7.**+( 5-811%-!,-
/%  !(=%*#3" #   ! *!,*!) 0. "&3 9./-!9!$(/8$+ $%5*%*. $(5/!5%=-!$%78(-
9!)  $!>*!:6%-*!)  ,#7&3 , γ-1!$!>(*%% 1-!1.*!,!) <(1!0/%. �"! 1!=",(--
>=.(" # *./!1$(*%(9 /.-'!/ %$&*+; .$%6."%0( /%; 5-811 (1!7. 6). 

 

a  
 

b  

�	�. 2. ���-13�  1(/"-+ $%5*%*!, ��-�(*! (
) % ��-�(" (�) 
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(���	#� 2. �!$%0( ",! ."!9!, 85$(-!=. -.7$%0*+; "%1!, , -. 0("( *. !=*! .-!9."%0( /!( 
/!$&<! (nx) *. ! *!,( =.**+; ���-13�  1(/"-!, $%5*%*!, ��-�(*! % ��-�("* 

 
nx A  

�/� 
(	� ������ � 8������ +� 

 0-���  0-$�� 

1 CAr—�, CAr—� 156—128 3,0 3,17 

2 CA"-(". 128—103 3,0 2,83 

3 �—2, �—6 (S) 108—103 0,2 0,49 
4 CON (N—�—4) (O—�—4) 

G % S 90—57,5 2,5 … 
5 � , Ar—OCH3 57,5—54 1,5 1,57 

6 ���� 169—176 0,1 0,4 
 
* ��-�(" — 1-(1.-." =%!/ .*$%5*%*., 1!$80(**+) %7 1-!=8/"!, 9(".'!$%79. (/.$.) 

!,(<. 
 
�!$80(**+( -(78$&"."+ 1!7,!$#3" 5!,!-%"& ! "!9, 0"! $%5*%*, ,;!=#2%) 

,  ! "., -. "%"($&*!) 1%2%, *( #,$#(" # '.$$. "*+9 ,(2( ",!9, . 80. ",8(" , 
'%!;%9%0( /%; 1-!<(  .;, 1-("(-1(,.# !1-(=($(**+(  "-8/"8-*+( %79(*(*%#. 
�+ ,+=,%5.(9 5%1!"(78 ! "!9, 0"! 1%2(,+( $%5*%*+ #,$#3" # ,"!-%0*+9% 
*8"-%(*".9% % ,+1!$*#3" 7.2%"*+( (.*"%!/ %=.*"*+(, !*/!- % 5(-!1-!"(/-
"!-*+() 68*/<%%. 

 
�	��	����
	����	� ��	��� 

1. Adlercreutz, H. Diet and sex hormone metabolism: Nutrition, Toxicity and Cancer [Text] / 
H. Adlercreutz ; ed. I. R. Rowland. — London : CRC Press, 2000. — P. 170—175. 

2. Adlercreutz, H. Western diet and Western diseases. Some hormonal and biochemical 
mechanisms and associations [Text] / H. Adlercreutz // Scand. J. Clin. Invest., 1990. — Vol. 50. — 
P. 3—23. 

3. ������, -. �. �%2(,+( ,!$!/*. (!'7!-) [�(/ "] / �. �. �8=/%*, �. �. �.7.* /.#, 

. �. �.7%$(, /%) // �%9%# =-(,( %*+. — 1984. — B 2. — �. 3—14. 

4. ���	�����, -. �. �%7%!$!5%0( /.# -!$& $%5*%*!, [�(/ "] / �. �. �!-% (*/!,, 

. �. �.-9.*!,, �. �. �!0(,. // � 1(;% 5(-!*"!$!5%%. — 2005. — 	+1. 17. — �. 34—41.  
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= � 547.458.82 

 
� 	�
��� �������+ �
��+� � 	������, 	�	�
�� � 	���	��
( ����	��� ��+. 5
	-

	�����+ ��'�����	�� �����'
,�� ��+ �
� 	 ���������� �
�����	�� ����'�+( ������-

��
���+( �����������, �
� � �� �	����'��
��� �	�� ����
		+ ��+. 
 

$. -. $	�����, 
/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

". &. '��	��, 
/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8") 

 
������� ������
��� ���� 95 

 
�-% 1(-(-.'!"/( =-(,( %*+ !'-.78(" # !5-!9*!( /!$%0( ",! =-(,( *+; 

!";!=!,, 7*.0%"($&*.# 0. "& /!"!-+; 1-(= ".,$(*. =-(,( *!) /!-!). �. 1(-,!9 
:".1( -.7,%"%# !"(0( ",(**!) $( !1%$&*!) 1-!9+4$(**! "%  ".,%$ # ,!1-!  
*( !' % 1!$&7!,.*%% !";!=!, $( !1%$(*%#, . !' %; 8*%0"!>(*%%, "./ /./ :"% 
!";!=+ 7.5-!9!>=.$% "(--%"!-%3 ,!/-85 $( !7.,!=!, % 8,($%0%,.$% !1. *! "& 
1!>.-.. �  !>.$(*%3, 1-%9(-*! "./>( !' "!#" =($.   !";!=.9% , *. "!#2(( 
,-(9#. 	 ".'$. 1 =.*+ !'?(9+ 7.5!"!,/% =-(,( %*+ , �!  %% % 9%-( %  !!",("-
 ",832%( :"%9 !'?(9.9 !";!=+ /!-+. �5-!9*!( 0% $! 9($/%; %  -(=*%; $( !-
1(-(-.'."+,.32%; 1-!%7,!= ",, /!"!-+(  !7=.3" # % $%/,%=%-83" # *. "(--
-%"!-%% �!  %% , "(0(*%( 1! $(=*%; =,.=<."% $(", !/-8>(*+ *(% 1!$&78(9+-
9% =-(,( *+9% !";!=.9%, !'?(9+ /!"!-+; 1! "!#**! 8,($%0%,.3" #. 

 
(���	#� 1. �'?(9+ 7.5!"!,/% =-(,( %*+ % /!$%0( ",! !";!=!, /!-+ 

 
:�������� ������	�� �������� ������ 

���	�� ��� �3 ��� �3 

�( 18'$%/. �!9% 8,0 1,67 
�!  %# 176 16,0 
	 9%-( 4000 520 

 
�!-. — /!91$(/  ,+ !/! 1(<%.$%7%-!,.**+; /$("!/ % "/.*(), -. 1!$.-

5.32%; #   ,*(4*()  "!-!*+ !" /.9'%# % ,+1!$*#32%; 7.2%"*83 % 1-!,!-
=#283 68*/<%%. �! 1-!,!=#2%9 :$(9(*".9 (( ! 82( ",$#(" # "-.* 1!-" 1%-
"."($&*+; ,(2( ",, !'-.7832%; # , $% "&#;. �!-. 7.2%2.(" =(-(,! !" >%,!"-
*+;, =(-(,!-.7-84.32%; *. (/!9+; % !-5.*%79!,, ,+7+,.32%; 5*%(*%(. �! 
 "-!(*%3 %  ! ".,8 /!-.  82( ",(**! !"$%0.(" # !" =-(,( %*+ %  ! ".,$#(" 
7*.0%"($&*83 =!$3 (!" 6 =! 25 %) !'2(5! !'?(9. =(-(,., 7.,% #283 *( "!$&/! 
!" 1!-!=+, *! "./>( !" ,!7-. ". =(-(,. % 8 $!,%) -! ". [1]. �(9 '!$&4( =%.-
9("-  ",!$., "(9 '!$&4( /!-+. � ,!7-. "!9 !"*! %"($&*+) !'?(9 /!-+ 89(*&-
4.(" #. �;8=4(*%( 8 $!,%) 1-!%7-. ".*%# 1-%,!=%" / 8,($%0(*%3 =!$% /!-+. 
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�! ;%9%0( /!98  ! ".,8 /!-. =(-(,&(, -(7/! !"$%0.(" # !" %; =-(,( %*+. 
�82( ",(**+( -.7$%0%# ,  "-!(*%% % ;%9%0( /!9  ! ".,( =-(,( %*+ % /!-+ 
!'8 $!,$%,.3" *(!';!=%9! "& -.7=($&*!) 1(-(-.'!"/% :"%;  ! ".,*+; 0. "() 
'%!9.  + =(-(,. /./   "(;*!$!5%0( /!), "./ %   :/!*!9%0( /!) "!0(/ 7-(*%#. 	 
".'$. 2 1-(= ".,$(* 5-811!,!)  ! "., /!-+ *.%'!$(( 1-%9(*#(9+; , 1-!9+4-
$(**! "% ,%=!, =(-(,&(,.  

 
(���	#� 2. �-811!,!)  ! "., /!-+ -.7$%0*!) =-(,( %*+ (9.  . %) [2] 

 

'����� 7���)���� .��	#���)���� 0	��	� 
,�������	����  

��*����� 

�! *.  $8' 
 /!-/. 

18,2 
16,4 

34,5 
14,9 

17,1 
43,6 

24,4 
18,9 

�$&  $8' 
 /!-/. 

23,2 
14,3 

25,0 
18,8 

15,6 
27,4 

35,9 
34,2 

� %*.  $8' 8,3 22,4 27,7 41,3 
�(-(7.  $8' 17,4 17,4 24,7 36,3 

  
�%>( 1-%,(=(*+  1! !'+ % 1!$&7!,.*%# /!-+, !'8 $!,$(**+( (( ;%9%0(-

 /%9  ! ".,!9 [3]: 
1) /!91!*(*"+ , /!91!7%<%% =-(,( *!,!$!/*% "+; 1$%" % 6!-9!,!0*+; 

 ! ".,!,;  
2) 1$. "%6%/."!-+ % *.1!$*%"($% /$((,, 1$. "9.  , -(7%*+;  
3) 6%$&"-832%( 9."(-%.$+;  
4) =!'.,/% / '8-!,+9 -. ",!-.9;  
5) 1!= $!)*+) 9."(-%.$ =$# 81$!"*(*%# 5-8*"!, , =!-!>*!9  "-!%"($&-

 ",(, %7!$#<%!**+) 9."(-%.$ !" 1-!9(-7.*%# 5-8*"!,;  
6) 98$&0. =$#  .=!,+; 1!0,, 1-%5!"!,$(*%( /!91! "!,, 1!= "%$/. *. 

6(-9.;   1! $(=832%9 % 1!$&7!,.*%(9 , /.0( ",( 5898 .;  
7) "!1$%,!;  
8)  +-&( =$# %7,$(0(*%# :/ "-./"%,*+; ,(2( ", % $(/.- ",(**+; 1-(1.-

-."!,.  
�!*(0*+) ,+'!- ,+5!=*!5! *.1-.,$(*%# % 1!$&7!,.*%# /!-+ !1-(=($#("-

 # :/!*!9%0( /%9 1-!6%$(9 -.)!*. 1!"-('$(*%#, !'?(9!9 1-!%7,!= ",., /.0(-
 ",!9 /!-+,  ! ".,!9 =-(,( *!) 1!-!=+ % =-. 

�(- 1(/"%,*+9 #,$#(" # 1!$80(*%( <(**!5! /!91!*(*". '(-(7!,!) /!-
-+ — '("8$%*.. �("8$%* — '($!( /-% ".$$%0( /!( !-5.*%0( /!( ,(2( ",!, 7.-
1!$*#32(( 1!$! "% /$("!/ 1-!'/!,!) "/.*% *.  ",!$.; % 1-%=.32(( () '($83 
!/-. /8. �7-7. '!$&4!5! /!$%0( ",. 1!$(7*+;  ,!) ", ( *#"%( ,! 1.$%"($&*+; 
1-!<(  !,, 1!*%>(*%( 8-!,*# ;!$( "(-%*. , /-!,%, 89(*&4(*%( 1-!#,$(*%# 
%*"!/ %/.<%%, ,!  ".*!,$(*%( 68*/<%% /$("!/ 1(0(*% % ". =.) !* *.4($ 4%-!-
/!( 1-%9(*(*%( , 9(=%<%*(. �-(=$!>(*+ =,.  1! !'. 1(-(-.'!"/% '(-( "+ '(-
-(7+, % 1!$&7832%( (( ./"%,.<%3 , 8 $!,%#; «,7-+,*!5!» .,"!5%=-!$%7. [4]. 
�=%* %7 *%; ! *!,.* *. ./"%,.<%% '(-( "+ % 1! $(=832() (( :/ "-./<%% .$%-
6."%0( /%9%  1%-".9%. �"$%0%(9 ,"!-!5!  1! !'. #,$#(" # !=*!,-(9(**!( 
! 82( ",$(*%( 2($!0*!5! 5%=-!$%7. % ./"%,.<%% /!-+. �"(1(*& %7,$(0(*%# 
'("8$%*. =! "%5.(" =$# :"%;  1! !'!,  !!",(" ",(**! 95 % 97 %. 
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�.%'!$&4(( -. 1-! "-.*(*%( , 1-./"%/( 1!$80%$! 1-%5!"!,$(*%( /!91!-
 "!, %7 /!-+, 0"! !'?# *#(" # '!$(( -.7*!!'-.7*+9 (( ;%9%0( /%9  ! ".,!9 % 
,+ !/!) 5898 !!'-.7832()  1! !'*! "&3. �-%5!=*!) =$# 8=!'-(*%) /!-8 =(-
$.(" ,+ !/!(  !=(->.*%( , *() ./"%,*+; !-5.*%0( /%;  !(=%*(*%) % -.7$%0-
*+; 1%"."($&*+; ,(2( ",. �*. '!5.". 85$(-!=!9, /.$%(9 % /.$&<%(9, *! , *(), 
/./ % , =-(,( %*(,  !=(->%" # 9.$! .7!". — , 1-(=($.; 0,27—0,40 % % 6! 6!-. 
0,09 %. �8'#*.# % 1-%/.9'%.$&*.# 0. "& #,$#3" # '$.5!1-%#"*!) 1%"."($&*!) 
 -(=!) =$# 9%/-!!-5.*%79!,, /!"!-+( ./"%,*! 7. ($#3" /!-8. �(;*!$!5%# 
/!91! "%-!,.*%# /!-+ 1-(= ".,$#("  !'!) %79($&0(*%( /!-+,  9(4%,.*%( %7-
9($&0(**!) /!-+   9%*(-.$&*+9% =!'.,/.9% % ;-.*(*%# 1!$80(**!)  9( % !" 
1,5 =! 4 9( #<(,, 1! $( 0(5! /!91! " /!-+ 5!"!, / % 1!$&7!,.*%3. 

�=*%9 %7  1! !'!, % 1!$&7!,.*%# , () '%!9.  + /!-+ #,$#(" # 1!$80(-
*%(  "-!%"($&*+; 9."(-%.$!, — %7!$#<%!**+; 1$%" % 1$%" %7 <($&*!) /!-+, 
/!"!-+(,  !!",(" ",(**!, %75!"!,$#3"   1-%9(*(*%(9 % '(7 1-%9(*(*%# ,#>8-
2%; % /$((,+; ,(2( ",. �./%( 1$%"+ 9!58" '+"& % 1!$&7!,.*+ =$# !'4%,/% 
 "(*, 1(-(5!-!=!/ % 8 "-!) ",. /-!,$% (".'$. 3). 

 
(���	#� 3. �.-./"(-% "%/. 1$%" %7 /!-+   !'?(9*+9 ,( !9 450 /5/93 

 
'��������� :�����	� 

	$.>*! "&, % �!15 
�-(=($ 1-!0*! "% 1-%  "."%0( /!9 %75%'(, /5 / 92 7—8 
	!=!1!5$!2(*%( 7. 24 0, % 85—90 
�.7'8;.*%( 7. 24 0, % 15—18 
�!:66%<%(*" "(1$!1-!,!=*! "%, //.$/9 C 0 C 5-.= 0,06 
�5*( "!)/! "& �-8=*! 5!-.(9+( 

 
�=*%9 %7 1(- 1(/"%,*+; *.1-.,$(*%) 1-% 1!$80(*%% 1-./"%0( /% 1!$(7-

*+; 1-!=8/"!, #,$#(" # 1!$80(*%( %7 /!-+ ,(2( ", !'$.=.32%; .*"%!/ %-
=.*"*!) ./"%,*! "&3. �+$! 8 ".*!,$(*!, 0"! $%5*%*+, .-!9."%0( /%) ,+ !/!-
9!$(/8$#-*+) /!91!*(*" $3'!) -. "%"($&*!) /$("/%, !'$.=.3" "./%9%  ,!)-
 ",.9%. 	 ".'$. 4 1-(= ".,$(*+ =.**+( ! .*"%!/ %=.*"*!) ./"%,*! "% =%!/-
 .*$%5*%*!,, ,+=($(**+; %7 /!-+, ,  -.,*(*%%   =-85%9% =%!/ .*$%5*%*.9%. 
	 ".'$. 5 1-%,(=(*+  -.,*%"($&*+( =.**+( ! 
�
 . /!-'%*!,!) /% $!"+ % 
/,(-<("%*., ,(2( ", % 1!$&78(9+; /./ .*"%!/ %=.*"+. 
 

(���	#� 4. 
*"%!/ %=.*"*.#  
./"%,*! "& =%!/ .*$%5*%*!, [5, 6] 

 (���	#� 5. 
*"%!/ %=.*"*.# ./"%,*! "& 
4%-!/! 1-%9(*#(9+; .*"%!/ %=.*"!, 

�%!/ .*$%5*%*  
�
, /�$/100 5   
*"%!/ %=.*"  
�
, /�$/100 5  
�(-(7!,!) /!-+  57,69   
 /!-'%*!,.# /% $!".  109,6  
�! *!,!) /!-+  92,02   �,(-<("%*  127,7  
�4(*%<.  61,3     
�#'%*.  50,6     

 
�./ ,%=*! $%5*%*  ! *!,!) /!-+ /./ .*"%!/ %=.*"  -.,*%9 1!  %$(   . -

/!-'%*!,!) /% $!"!). �"! -. /-+,.(" *!,+( 1(- 1(/"%,+ % 1!$&7!,.*%# /!-+ 
  1!$80(*%(9 %7 *(( ,(2( ",   .*"%!/ %=.*"*!) ./"%,*! "&3. 
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= � 630.813.1  
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 (�����	��� 	�����+ ��	�-

����+( �������� ����+ � ��,���� ��(
, 
 �
��� �,����� ������� ���,���
,��, �����-


��+ � 	�	�
�
 
	�������� �
 �������
����	��� � �������
����	��� 	���	��
 

	�	���+ ������-
	��������. 

 
". &. '��	��, 

/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

$. -. $	�����, 
/.*=%=." ;%9%0( /%; *.8/, =!<(*" 
(�+/"+,/.- /%) $( *!) %* "%"8"); 

�. '. ��������, 
=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 

(�+/"+,/.- /%) $( *!) %* "%"8") 
 

���1����
1�2����� �	���	
 �
��	���	 ��4���
 96 
 
�-!<(   -. ",!-(*%#  !1-!,!>=.(" # -.7-84(*%(9 *.=9!$(/8$#-*!)     

 "-8/"8-+ 1!$%9(-.,  "-8/"8-+ -. ",!-%"($# % ,!7*%/*!,(*%(9 *!,!)  "-8/-
"8-+ -. ",!-.. �79(*(*%(  ! ".,. -. ",!-%"($# % "(91(-."8-+ !/.7+,.3"  8-
2( ",(**!( ,$%#*%( *. "(-9!=%*.9%0( /!( /.0( ",! -. ",!-%"($# =$# =.**!5! 
1!$%9(-. % *. /!*6!-9.<%!**!(  ! "!#*%( 1!$%9(-. , =.**!9 -. ",!-%"($(. 
�780(*%( %*=%,%=8.$&*!5! % ,7.%9*!5! ,$%#*%# :"%; 1.-.9("-!, *.  % "(98 
1!$%9(---. ",!-%"($& #,$#(" # ,.>*+9 4.5!9 , 1!*%9.*%% 1-!<(  !,, 1-!% -
;!=#2%; 1-% "./!5! -!=. ,!7=() ",%#; % 1!7,!$#(" 1-!# *%"& -!$& %79(*(*%) 
/.0( ",. -. ",!-%"($# , 6!-9%-!,.*%% 6%7%/!-;%9%0( /%;  ,!) ", -. ",!-!, 
$%5*%*.. �!$%:$(/"-!$%"*.# 1-%-!=. $%5*%*. % "!1!$!5%0( /.#  "-8/"8-. !1-
-(=($#3" /!*6!-9.<%!**!(  ! "!#*%( 1!$%9(-. % ,*! #" !1-(=($(**+( /!--
-(/"%,+ , (5! 1!,(=(*%( 1-% *.$!>(*%% ,*(4*(5! ,!7=() ",%#. �  $(=!,.*%( 
6%7%/!-;%9%0( /%;  ,!) ", -. ",!-!, 1!$%9(-!, 1-% %79(*(*%% "(91(-."8-+ 
% /.0( ",. -. ",!-%"($# 1!7,!$#3"  ! ".,%"& 1-(= ".,$(*%( ! "(-9!=%*.9%/( 
1-!<(  !, !'-.7!,.*%# -. ",!-., . "./>( ,+#,%"& ! !'(**! "% ,7.%9! ,#7% 
« "-8/"8-. —  ,!) ",.». 

�7,( "*!, 0"! , ( $%5*%*+ , -. ",!-( ,(=8"  ('# 1!=!'*! 8,($%0%,.3-
2%9 # , !'?(9( 1!$%:$(/"-!$%".9, 1-%0(9 :"! 0.2( , (5! 1-!#,$#(" # , !'-
$. "% /!*<(*"-.<%) *%>( /-%"(-%# -.7'.,$(**! "% (�[c] < 1 % c!"* > 1,1). �.,%-
 %9! "% 1-%,(=(**!) ,#7/! "% !" /!*<(*"-.<%% , :"!) !'$. "% %9(3"  82( "-
,(**+( !"/$!*(*%# !" 1-#9!). �-%-!=. :"!5! #,$(*%#  ,!=%" # / ,!7*%/*!,(-
*%3 =,!)*!5! =%6687*!5!  $!# 7.  0(" %!*%7.<%% ./"%,*+; (%!*!5(**+;) 
5-811. �+$! !"9(0(*! [1], 0"! ,,(=(*%( ,  % "(98 *%7/!9!$(/8$#-*!)  !$% 
 *%9.(" .*!9.$%% , ,#7/! "*+; 7.,% %9! "#; % 1! $(=*%( 1-%*%9.3" 1-#9!-
$%*()*+) ,%=. �-% :"!9 ,+'!-  !$% !/.7+,.(" # *(  "!$&  82( ",(**+; 6./-
"!-!9, 1! /!$&/8, /./ 1!/.7.$% %  $(=!,.*%# -. ",!-!, $%5*! 8$&6!*."!,, :"! 
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*( ,$%#(" *.  8"& 1-!% ;!=#2(5! #,$(*%#, . $%4& *(7*.0%"($&*!  /.7+,.(" # 
*.  "(1(*% %79(*(*%), 1-!% ;!=#2%; , -. ",!-(. 

�./%9 !'-.7!9, <($&3 -.'!"+  ".$! %780(*%( ,$%#*%# "(91(-."8-+ %  !-
 ".,. -. ",!-%"($# *. 5%=-!=%*.9%0( /%( % "(-9!=%*.9%0( /%( ;.-./"(-% "%-
/% -. ",!-. $%5*%*.. 

	 /.0( ",( !'?(/". %  $(=!,.*%# '+$% ,+'-.*+ !'-.7<+ =%!/ .*$%5*%*. 
-#'%*+ !'+/*!,(**!) sorbus aucuparia (���) % 5-(</!5! !-(;. juglans regia 

(���), %9(32%(  $(=832%( ;.-./"(-% "%/% (".'$. 1). 
 

(���	#� 1. �.-./"(-% "%/. ;%9%0( /!)  "-8/"8-+ ��� % ��� 
 

8�����# 
+�������	��	�� 

 0�  08 

�$(9(*"*+)  ! "., � — 57,7 
� — 5,9 
� — 36,4 

� — 57,6 
� — 5,6 
� — 36,8 

�8*/<%!*.$&*+)  ! "., ���3 — 21,2 
���� — 3,3 
��6(* — 2,4 

���3 — 21,9 
���� — 4,1 
��6(* — 2,3 

�!*!9(-*+)  ! "., S:G:H — 44:46:10 S:G:H — 58:28:14 

 
�780(*%( 5%=-!=%*.9%0( /%; % "(-9!=%*.9%0( /%; ;.-./"(-% "%/ 1-(1.-

-."!, 1-!,!=%$% , %*"(-,.$( /!*<(*"-.<%) !" 7,5 =! 2 %, 5=( *( *.'$3=.(" # 
1!$%:$(/"-!$%"*+) :66(/". 	 !'$. "% /!*<(*"-.<%) !" 2 =! 0,1 % *.'$3=.3"-
 # .*!9.$%% ,#7/! "*+; 7.,% %9! "() =$# !'!%; !'-.7<!,, *( % 0(7.32%( 1-% 
,,(=(*%% *%7/!9!$(/8$#-*!)  !$% (-% . 1 % 2). �-% :"!9 5%=-!=%*.9%0( /%( 
-.79(-+ 1-(1.-."!, ��� % ��� ,  % "(9( ���
—LiCl 1-%9(-*! , "-% -.7. 
,+4(, 0(9 , ���
. �=*!) %7 ,!79!>*+; 1-%0%* =.**!) .*!9.$%% #,$#(" # 
8$804(*%( "(-9!=%*.9%0( /!5! /.0( ",. -. ",!-%"($# 1-% ,,(=(*%% LiCl. 
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�	�. 1. �.,% %9! "& 1-%,(=(**!) ,#7/! "% !" /!*<(*"-.<%%  
=$# ���—���
 , %*"(-,.$( 25—85 °� 
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�	�. 2. �.,% %9! "& 1-%,(=(**!) ,#7/! "% !" /!*<(*"-.<%%  

=$# ���—���
—LiCl , %*"(-,.$( 25—85 °� 
 
�+$% ,+0% $(*+ 7*.0(*%# ;.-./"(-% "%0( /!) ,#7/! "%, ,"!-!5! ,%-%.$&-

*!5! /!:66%<%(*"., 1.-.9("-!, *.'8;.*%# �$!-% % �)*4"()*., :*"-!1%)*!5! 
% :*".$&1%)*!5! 1.-.9("-!, % ". =. (".'$. 2 % 3). 

 
(���	#� 2. �(-9!=%*.9%0( /%( ;.-./"(-% "%/%  % "(9+ ���—���
 

 
t, º� α �2 ·  10–5 [c],  93/5 q ·  10–2 b1 K1 k1 

25 1,05 12,29 7,13 2,72 –0,21 –0,22 0,49 
35 1,02 5,00 6,59 2,49 –0,14 –0,15 0,49 
45 1,01 1,89 6,31 2,37 –0,16 –0,17 0,49 
55 0,99 –1,79 5,99 2,24 –0,16 –0,16 0,50 
65 0,98 –3,12 5,86 2,18 –0,09 –0,09 0,50 
75 0,96 –6,91 5,46 2,02 –0,13 –0,13 0,50 
85 0,97 –4,82 5,68 2,1 –0,07 –0,06 0,50 

 
(���	#� 3. �(-9!=%*.9%0( /%( ;.-./"(-% "%/%  % "(9+ ���—���
—LiCl 

 
t, º� α �2 ·  10–5 [c],  93/5 q ·  10–2 b1 K1 k1 

25 1,06 24,67 12,02 4,69 –0,46 –0,49 0,46 
35 1,06 7,498 10,69 4,14 –0,24 –0,25 0,49 
45 1,02 6,308 10,59 4,08 –0,61 –0,62 0,49 
55 0,98 –5,685 9,50 3,64 –0,57 –0,56 0,50 
65 0,94 –16,34 8,31 3,17 –0,56 –0,55 0,51 
75 0,94 –15,73 8,39 3,19 –0,33 –0,32 0,51 
85 0,91 –21,05 7,62 2,90 –0,33 –0,31 0,51 

 
�$# !'(%;  % "(9 ;.-./"(-*! 89(*&4(*%( 1.-.9("-. 
2   1!,+4(*%(9 

"(91(-."8-+ (-% . 3 % 4), 0"!  ,%=("($& ",8(" !' 8;8=4(*%% "(-9!=%*.9%0(-
 /!5! /.0( ",. -. ",!-%"($#. �-% :"!9 1-% 50 º� !'(  % "(9+ =! "%5.3" 
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l- ! "!#*%#. �-%0(9 1.-.9("-+ �2 =$#  % "(9+ ���—���
—LiCl ,+4( 0(9 
=$# ���—���
 ,! , (9 %*"(-,.$( "(91(-."8-, 0"!  ,%=("($& ",8(" ! '!$(( 
,+ !/!9 "(-9!=%*.9%0( /!9 /.0( ",( /!91$(/ *!5! -. ",!-%"($#. 
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�	�. 3. �.,% %9! "& m1 — �1 ���—���
 !" "(91(-."8-+ 
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�	�. 4. �.,% %9! "& 
2 ���—���
—LiCl !" "(91(-."8-+ 
 

�.-.9("- b1 =$# !'(%;  % "(9 %9((" !"-%<."($&*+( 7*.0(*%#, 0"! !7*.0.-
(", 0"! -. ",!-(*%( $%5*%*.  !1-!,!>=.(" # 89(*&4(*%(9 :*"-!1%% (LS < 0). 
�8=# 1! ,($%0%*( "(1$!,!5! 1.-.9("-. K1 =$# !'(%;  % "(9 (K1 < 0), -. ",!-(-
*%( $%5*%*. #,$#(" # :/7!"(-9%0( /%9 1-!<(  !9 (∆  < O). �$(=!,."($&*!, 
!'(  % "(9+ #,$#3" #  % "(9.9%   *%>*() /-%"%0( /!) "(91(-."8-!)  9(4(-
*%#. �9(*&4(*%( 1!/.7."($# *.'8;.*%# �$!-%   1!,+4(*%(9 "(91(-."8-+       
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(dlnα3/dT < 0) 1!=",(->=.(" *.$%0%(  % "(9+   *%>*() /-%"%0( /!) "(91(-.-
"8-!)  9(4(*%#. �% $(**+( 7*.0(*%# 1.-.9("-. ,7.%9!=() ",%# �$!-% — 
�.55%* . k1 8/.7+,.3" *. '$%7/!( "(-9!=%*.9%0( /!( /.0( ",! ���
 % 
���
—LiCl 1! !"*!4(*%3 / ���, 1-% :"!9 8,($%0(*%( 7*.0(*%) k1 1-% *.-
5-(,.*%%  ,%=("($& ",8(" !' 8;8=4(*%% "(-9!=%*.9%0( /!5! /.0( ",. -. ",!-
-%"($(). 
*.$!5%0*+( "(*=(*<%% *.'$3=.3" # =$# ���. 

�./%9 !'-.7!9, 9!>*! /!* "."%-!,."&, 0"!   1!,+4(*%(9 "(91(-."8-+ 
"(-9!=%*.9%0( /!( /.0( ",! !'(%;  % "(9 8;8=4.(" #, 1-%0(9 !'(  % "(9+ 
=! "%5.3" l- ! "!#*%( 1-% 50 ± 2 º�. � ".*!,$(*!, 0"! -. ",!-+ $%5*%*. , 
���
 % , ���
—LiCl #,$#3" # -. ",!-.9%   *%>*() /-%"%0( /!) "(91(-.-
"8-!)  9(4(*%# (LS < 0, LH < 0), 1-%0(9  % "(9. ���
—LiCl #,$#(" # "(--
9!=%*.9%0( /% '!$(( ,+5!=*!) =$# ��� % ��� , %*"(-,.$( "(91(-."8- !" 25 
=! 50 º�. 

 
�	��	����
	����	� ��	��� 

1. �!
�
	���,  . &. �"-8/"8-. % 6%7%/!-;%9%0( /%(  ,!) ",. $%5*! 8$&6!*."!, 
[�(/ "] / �. �. 
6.*. &(,, �. �. �($&"(, /.#, �. 
. �./.-(,%0, �. �. �.-6(*!,.. — �/."(-
-%*'8-5, 2005. — 163  . 
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= � 541.64:532.5:539.199:547.458.84 

 
$������	� 	������� � 	���	��
( � �	����+( ���
	��( ��������� ������	�
�����-

	��� ,���*��'+. 5
		�����+ �	����+� �
�
������ �
�����	���� �	����'��
��� ����-

��	�
�����	��� ,���*��'+ � 
'����+( ���
	��( �
������ (�'��	��
: ��1���� ���+"-

�����	��, ����,���, !
�
,������, ��	������	��� ���+"�����	��, ,���*��'��-

���
���� ���'���	���, ���	������� ���+"�����	��, �
��
����� �
����� � �. 

 
". '. 3�����	��, 

9.5% "-.*" 
(�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"("); 

0. �. ������, 
=!/"!- ;%9%0( /%; *.8/, 1-!6(  !- 

(�+/"+,/.- /%) $( *!) %* "%"8",  
�+/"+,/.- /%) 5! 8=.- ",(**+) 8*%,(- %"(") 

 
�	���	
 � ���1������  

1���������
���2���� ����9���� 97 
 
�%-!/!( 1-%9(*(*%( , -.7$%0*+; !'$. "#; *.-!=*!5! ;!7#) ",. (;%9%0(-

 /!), 1%2(,!) 1-!9+4$(**! "%, 6.-9./!$!5%%, 1.-639(-%%, % 1-!0.) *.4$. 
9%/-!/-% ".$$%0( /.# <($$3$!7. (���) [1]. �!= ��� 1!*%9.3" <($$3$!78, 
=( "-8/"%-!,.**83 =! «1-(=($&*!)»  "(1(*% 1!$%9(-%7.<%% (��), 1-% :"!9 
9("!=+ 1!$80(*%# ��� 9!58" '+"& -.7$%0*+9%. �$.  %0( /%9  1! !'!9  0%-
".(" # 5%=-!$%7 2,5 * HCl 1-% /%1#0(*%% (105 °�) , "(0(*%( 2 0, 1-!,(=(**+) 
O. Battista *. ;$!1/!,!) <($$3$!7( [2]. ��� 1-(= ".,$#("  !'!) -. 1.,4%( # 
*. 0. "% , -(78$&"."( 5%=-!$%7. ,!$!/*. <($$3$!7+, %9(32%( "./ *.7+,.(983 
«1-(=($&*83»  "(1(*& 1!$%9(-%7.<%% (��), /!"!-+( , !1-(=($(**+; 8 $!,%#; 
=% 1(-5%-83" # , ,!=( % 1-% -.  9!"-(*%% , :$(/"-!**!9 9%/-! /!1( 1-(=-
 ".,$#3"  !'!) .*%7!=%.9("-%0( /%( 0. "%<+ "%1. %5!$!/, !'+0*!  !'-.**+( 
, .5-(5."+ (180/%). �  $(=!,.*%#   1!9!2&3 -(*"5(*!, /%; $80() 1!/.7.$%, 
0"! :"% 0. "%<+ %9(3" /-% ".$$%0( /83 -(4("/8 <($$3$!7+ I  !  "(1(*&3 
81!-#=!0(**! "% *( /!$&/! '!$&4(), 0(9 8 % ;!=*!) <($$3$!7+. �-% 5("(-!-
5(**!9 5%=-!$%7( -.7$%0*+( <($$3$!7+ "(-#3" , 9.  ( =! 70 %, 1-% :"!9 7*.-
0(*%( �� 1-./"%0( /% *( 9(*#(" #. �.$&*()4.# =( "-8/<%# 1-!"(/.(" =! 
6-.59(*"!,, "./>( %9(32%; 1! "!#**!( 7*.0(*%( ��, /!"!-+( 7."(9 (2( 9(=-
$(**(( -. 1.=.3" # *. 9!*!9(-*+( (=%*%<+ β-D-5$3/!7+. 

��� ;.-./"(-%78(" # 'ó$&4() -(./<%!**!)  1! !'*! "&3 1!  -.,*(*%3   
% ;!=*!) <($$3$!7!), 0"! '+$! 1!/.7.*! 1-% %780(*%% -(./<%) /.-'!/ %9("%-
$%-!,.*%#, .<("%$%-!,.*%#, !/% $(*%# *.=)!=*!) % =%;$!-8/ 8 *!) /% $!".-
9%. 	+ !/.# -(./<%!**.#  1! !'*! "& % *%7/.# 9!$(/8$#-*.# 9.  . ��� =.(" 
,!79!>*! "& 1-!,!=%"& -(./<%% 1-% 7*.0%"($&*+; /!*<(*"-.<%#; (9.$+; 
>%=/! "*+; 9!=8$#;), , '!$(( 9#5/%; 8 $!,%#; % 7. /!-!"/%( ,-(9(**+( %*-
"(-,.$+. 	.>*+9 9!9(*"!9 , 1-./"%0( /!9 % 1!$&7!,.*%% ��� #,$#(" # 
,!79!>*! "& 1(-(,!=. , -. ",!- (( 1-!%7,!=*+; , /!*<(*"-.<%#;, , *(/!"!-+; 

                                           
97© �('!$/%*. �. �., �!0(,. �. �., 2012  
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 $80.#; *. 1!-#=!/ 1-(,+4.32%; /!*<(*"-.<%% .*.$!5%0*+; ,+ !/!9!$(/8-
$#-*+;  !(=%*(*%). 

� ! *!,*+9 *.1-.,$(*%#9 1-./"%0( /!5! % 1!$&7!,.*%# 9%/-!/-% ".$$%-
0( /!) <($$3$!7+ !"*! #" #: 

– 1-%9(*(*%( ��� =$# 1!$80(*%# -.7$%0*+; 1-!%7,!=*+; <($$3$!7+; 
– % 1!$&7!,.*%( , 9(=%<%*(, 6.-9.<%%, /! 9("%/(; 
– 1-%9(*(*%( !"-. $#9% 1%2(,!) 1-!9+4$(**! "%; 
– % 1!$&7!,.*%( , $.'!-."!-*!) 1-./"%/( (=$# ;-!9."!5-.6%0( /!5! -.7-

=($(*%# -.7$%0*+;  9( () % %; !0% "/%); 
– 1-!0%( !"-. $% 1-!9+4$(**!5! 1-%9(*(*%#. 
�,!=*+( =.**+( 1! ! *!,*+9 !'$. "#9 1-%9(*(*%# ��� -.7$%0*+9% !"-

-. $#9% 1-!9+4$(**! "% % *.-!=*!5! ;!7#) ",. 1-(= ".,$(*+ , ".'$%<(. 
 

�'$. "% 1-./"%0( /!5! % 1!$&7!,.*%# 9%/-!/-% ".$$%0( /!) <($$3$!7+ 
 

8������ &�������	� 
1 2 

�%2(,.# 1-!-
9+4$(**! "& 

�.$$. "*+) *.1!$*%"($&, 7.58 "%"($& % *(1%"."($&*+) /!91!*(*" 1-% 
1!$80(*%% *%7/!/.$!-%)*+; 1-!=8/"!, (;$('!'8$!0*+; %7=($%), 9# -
*+; % -+'*+; /!* (-,!,,  81!,,  !8 !,, 9!-!>(*!5!,  $.=/%; =( (-"!,, 
6-8/"!,+; 13-(, /!*6(" % =-.); =$#  *%>(*%# ,  8;%;  9( #;  !=(->.-
*%# *(/!"!-+; =!-!5! "!#2%; 1%2(,+; %*5-(=%(*"!, (<($&*!5! 9!$!-
/., #%< % =-.); *! %"($& %*5-(=%(*"!, 1%2% (,!=+,  1%-"., /% $!", ,.-
*%$% % -.7$%0*+;  1(<%));  ".'%$%7."!- 1(* % :98$& %); >($."%*%7%-
-832((  -(= ",!; 1$(*/% =$# 81./!,/% % ;-.*(*%# 1%2(,+; 1-!=8/"!, 
(!,!2(), 9!-!>(*!5!,  $.=! "(), 9. $.,  +-!,, 9# ., /!$'. *+; %7=(-
$%)); !'!$!0/% /!$'. *+; %7=($%); =!'.,/. =$# 1-%=.*%# *(1-!7-.0-
*! "% 7.9(*%"($#9 9!$!0*+; 1-!=8/"!,;  ! ".,+ =$# -.,*!9(-*!5! 
!/-.4%,.*%# 1-!=8/"!,   ,+ !/%9  !=(->.*%(9 ,!=+ % 9.$+9 /!$%0(-
 ",!9 >%-. ($.14%,  1.5(""%, '% /,%"!, % =-.); *.1!$*%"($&  %5.-(", 
 %5.-, =!'.,/. / "-8'!0*!98 ".'./8; 8=.$(*%( '($/!, %7  "!0*+; ,!= 
1%2(,!) 1-!9+4$(**! "% 

�(=%<%*., 6.--
9.<(,"%/. 

�.1!$*%"($& 1-% ".'$("%-!,.*%% %  ,#7832(( =$# 1-!%7,!= ",. /.1-
 8$, 5-.*8$ % 9%/-!5-.*8$, 1!-!4/!, % =-85%; $(/.- ",(**+; 6!-9 
(. 1%-%*., . /!-'%*!,!) /% $!"+, .*.$&5("%/!,, 1!$%,%".9%*!,, .9%-
*!/% $!", ;%*%*.,  "(-!%=!, % =-.);  ".'%$%7."!- "#>($+; 6.-9.<(,-
"%0( /%;  8 1(*7%) (/!$$!%=*!)  (-+, .*".<%=., "-% 8$&6.". % *(-
!9%* 8$&6.". /.!$%*.   1(/"%*!9); /!91!*(*" -(*"5(*!/!*"-. "*+; 
 -(=; .=5(7%,*+( 9."(-%.$+ , 78'!,-.0('*!) 1-./"%/(; 1-% 1!$80(*%% 
1!5$!2.32%; % 1(-(,#7!0*+; 9."(-%.$!,; /!91!7%<%% =$# 6!-9!,.-
*%# !=*!-.7!,+; >( "/%; %7=($%)  .*%".-*!5! *.7*.0(*%#; :*"(-! !--
'(*"+; 1-(1.-."+ =$#  *%>(*%# %7'+"!0*!5! ,( . 

�! 9("%0( /.# 
1-!9+4$(**! "& 

�.1!$*%"($% /-(9!,, /! 9("%0( /%; 9. !/,  /-.'!,; 1-%5!"!,$(*%( 
/! 9("%0( /%; % "8.$("*+; 1-(1.-."!, '(7 :98$&5%-832%; .5(*"!,; 
/! 9("%0( /%( 1$(*/!!'-.7832%( 7.2%"*+(  -(= ",. =$# /!>%; /!9-
1!*(*" 78'*+; 1. " 

�!$80(*%( 1-!-
%7,!=*+; <($-
$3$!7+ 

�-!%7,!= ",! !=*!-!=*+; 1-(1.-."!, /.-'!/ %9("%$<($$3$!7+, *%"-!-
<($$3$!7+, 1-! "+; :6%-!, <($$3$!7+ (*.1-%9(-, 9("%$<($$3$!7+), 
,!=!-. ",!-%9!) !/ %.$/%$<($$3$!7+, %7!<%.*."*!) <($$3$!7+ % =-. 
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�/!*0.*%( ".'$%<+ 
 

1 2 

�.'!-."!-*.# 
1-./"%/. 

�-!9."!5-.6%0( /!( -.7=($(*%( % !0% "/. -.7$%0*+;  9( () ( .;.-!,, 
%; 6! 6."!,, 5$%<(-%=!,, /.-'!*!,+; % .9%*!/% $!", ! *!,*+; 1(1"%-
=!,, *8/$(!"%=!,, 5!-9!*!,, *()"-.$&*+; % ! *!,*+; '($/!,, 5(9!5$!-
'%*!,, 6(-9(*"!,, $%1%=!,, /$("!/ % %; 6-.59(*"!,, 1( "%<%=!,, *(!--
5.*%0( /%; %!*!,, *(*. +2(**+; >%-*+; /% $!", /-. %"($() % =-.); 
%!*!!'9(**+( 9."(-%.$+; =$# -.7=($(*%# -.7$%0*+; %!**+; 6!-9 !=-
*!5! % "!5! >( :$(9(*"., =$# %7'%-."($&*!5! %7,$(0(*%# % /!*<(*"-%-
-!,.*%#  $(=!,+; /!$%0( ", :$(9(*"!, %7 -.7'.,$(**+; -. ",!-!,; 
6%$&"-.<%# ,!=+; 9./-!1!-% "+(  !-'(*"+ =$# % 1!$&7!,.*%# , %!*!-
!'9(**!) ;-!9."!5-.6%%; *! %"($% =$# .6%**!) ;-!9."!5-.6%% 

�($$3$!7*!-
'89.>*.# 1-!-
9+4$(**! "& 

�.1!$*%"($%, =!'.,/%,  ,#7832%( =$# 1!,+4(*%# 9(;.*%0( /!) 1-!0-
*! "%, *(1-!7-.0*! "%,  "(1(*% '($%7*+ '89.5%; /!91!*(*"  ! ".,!, 
=$# $.9%*%-!,.*%# '89.5% % /.-"!*. 

�(/ "%$&*.# 
1-!9+4$(**! "& 

�$# 1-!%7,!= ",. % /8  ",(**+; /!> ,+ !/!5! /.0( ",., % /8  ",(*-
*!5! 4($/. (,% /!7+);  ! ".,+ =$# 1-!1%"/%; /$(#2%(  -(= ",.;  ".'%-
$%7%-832%(,  ,#7832%(, :98$&5%-832%( % 7.2%2.32%(  !(=%*(*%# 

�-!%7,!= ",! 
 %*"("%0( /%; 
9!32%;  -(= ",  

�$# 1!$80(*%# =("(-5(*"!,, 1-%=.32%; 9!32%9  -(= ",.9  1! !'-
*! "& !"9+,."&   "/.*() >%-!,+( 1#"*. $3'!5! 1-!% ;!>=(*%# 

�"-!%"($&*+( 
9."(-%.$+ 

�-% 1!$80(*%% "(1$!%7!$#<%!**!5! 9."(-%.$. =$# 6!-9!,.*%# 1(*!-
1$. ".; *.1!$*%"($% 1-% 1-!%7,!= ",( 6(*!1$. "!,, .9%*!1$. "!, % 
1!$%,%*%$;$!-%=*+; 1$. "%/!,; 1-!%7,!= ",! '%"89*+; 9."(-%.$!,; 
7.9(*%"($& . '( ". 

�./!/-. !0*.# 
1-!9+4$(**! "&  

�!91!*(*" $./!/-. !0*+; 9."(-%.$!,;  ".'%$%7."!-+ ,!=*!-
$."(/ *+; /-. !/ % :98$& %) 

�!-'(*"+ �!-'(*"+ 9. ($ % >%-!,,  !-'(*"+ *(6"% % *(6"(1-!=8/"!,; !0% "/.  9.-
7!0*+; 9. ($ !"  $(=!,+; /!$%0( ", 9(".$$!,; !0% "/% ,!=+ !" %!*!, 
"#>($+; 9(".$$!,; 6%$&"-.<%% ,!=+   <($&3 !0% "/% !" 9(;.*%0( /%; % 
/!$$!%=*+; 1-%9( () (8$.,$%,.*%# "!*/%; 9(;.*%0( /%; 7.5-#7*(*%), 
/!$$!%=*+;  !(=%*(*%) >($(7.,  !-'<%# 589%*!,+; ,(2( ",) 

�-!0%( !"-. $% �! %"($% =$# 1!$80(*%# /.".$%7."!-!,; %!*!!'9(**+( 9."(-%.$+ =$# 
,+=($(*%# % !0% "/% '%!$!5%0( /% ./"%,*+; ,(2( ", , '%!"(;*!$!5%%, 
 9.7!0*+( /!91!7%<%#; =$# 1!/-+"%# :$(/"-!=!,; 1!-% "+( /.".$%7.-
"!-+ %$% *! %"($# /.".$%7."!-!,; *.1!$*%"($# =$# 1$. "9.  , -(7%*; 
1-!%7,!= ",! ,7-+,0."+; ,(2( ",; =$# *8>= 6.-6!-!,!) % /(-.9%0(-
 /!) 1-!9+4$(**! "%; 6!-9!,!0*+) 9."(-%.$ =$# $%"&# 1!= =.,$(*%-
(9;  ".'%$%7%-832%(,  ,#7832%(, /$(#2%(, :98$&5%-832%( % 7.2%-
2.32%(  !(=%*(*%# , *(6"(=!'+,.32(), ;%9%/!-6!"!5-.6%0( /!) % 
=-85%; !"-. $#; 1-!9+4$(**! "% 

 
	+ !/.# ;%9%0( /.# 0% "!". ���, !" 8" ",%( 1!'!0*!5! =() ",%# *. !--

5.*%79 $3=() % >%,!"*+; ,  !0(".*%%   =-85%9% <(**+9% /.0( ",.9% (*(-. -
",!-%9! "& , ,!=(, !-5.*%0( /%; -. ",!-%"($#;,  1! !'*! "& =% 1(-5%-!,."&-
 #, ,!=( % 9. $(, !" 8" ",%( 7.1.;. % ,/8 ., ;%9%0( /.#  "!)/! "&, *(,!$!/*%-
 ".#  "-8/"8-.) 1!7,!$#3" % 1!$&7!,."& (( 1-% %75!"!,$(*%% -.7$%0*+; $(/.--
 ",(**+; 6!-9. �-!9( "!5!, ,!79!>*! % 1!$&7!,.*%( ��� =$# 1!$80(*%# 
/!91!7%<%!**!5! 9."(-%.$., /!"!-+) 9!>(" 1-%9(*#"& # =$# 6!-9!,.*%# !=-
*!-.7!,+; >( "/%; %7=($%)  .*%".-*!5! *.7*.0(*%# — 1!=/$.=*+;  8=(*, 
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1-%(9*%/!, 9!/-!"+, 9!0% % ".1. � 1!$&7!,.**+( %7=($%# $(5/! 8"%$%7%-!-
,."&   1!9!2&3 9.4%*+ =$# 1(-(-.'!"/% !";!=!, (1!= =() ",%(9 ,!=+ % 9(-
;.*%0( /!5! -.79!$.). 

�$.5!=.-#  ,!%9 -.7*!!'-.7*+9 68*/<%!*.$&*+9  ,!) ",.9 ��� *.;!-
=%" , ( '!$(( 4%-!/!( 1-%9(*(*%( , 1%2(,!) 1-!9+4$(**! "%. ��� *( ,$%#-
(" *. /.$!-%)*! "& 1-!=8/". % *( 80. ",8(" , !'9(*( ,(2( ",, 1! /!$&/8 1-./-
"%0( /% *( 8 ,.%,.(" # 0($!,(0( /%9 !-5.*%79!9, 1!:"!98 , ! *!,*!9 % 1!$&-
78(" # /./ *.1!$*%"($& 1-% 1!$80(*%% *%7/!/.$!-%)*+; 1-!=8/"!,. �!-!4%( 
-(78$&"."+ =.(" % 1!$&7!,.*%( ��� =$# 1-!%7,!= ",. *%7/!/.$!-%)*+; 1-!-
=8/"!, (/!*6(", $(5/%; 7./8 !/ % =-.) —   1%2(,!) <(**! "&3 9(*(( 1 //.$ *. 
100 5, 1-%0(9 1-% 81!"-('$(*%% "./%; 1-!=8/"!, , 1%28 ,!7*%/.(" 08, ",! *.-
 +2(*%# % 1!=.,$#(" # .11("%". �(78$&"."+ %  $(=!,.*%# ,$%#*%# 9%/-!/-%-
 ".$$%0( /!) <($$3$!7+ *. ;$('!1(/.-*+(  ,!) ",. 98/% % 6%7%/!-
;%9%0( /%( 1!/.7."($% /.0( ",. ;$('. 1!7,!$%$% -(/!9(*=!,."& ���, 1!$8-
0(**83 %7 =-(,( *!) 18$&1+, /./ 7.9(*%"($& 14(*%0*!) %$% ->.*!) 98/% , 
/!$%0( ",( !" 3 =! 30 % 1-% 1-!%7,!= ",( =%("%0( /!5! ;$('.. �-!9( "!5!, 
1-%9(*(*%( ��� 7*.0%"($&*! 1!,+4.(" :/!*!9%0*! "& 1-!=8/"!, 1%".*%#, 
1!7,!$#(" 8$804%"& "!,.-*+) ,%=,  !;-.**! "&, ,/8 , .-!9." % =-85%( 1!"-(-
'%"($& /%(  ,!) ",.. 

��� -(/!9(*=!,.*. =$# % 1!$&7!,.*%# , 1-!%7,!= ",( 1.-639(-*+; %7=(-
$%). �1! !'*! "& ��� !'-.7!,+,."&  ".'%$&*+( % 8 "!)0%,+( /!$$!%=*+( 5($% 
% =% 1(- %% 1!7,!$#(" 1-%9(*#"& %; =$# 1-%5!"!,$(*%# /! 9("%0( /%; % "8.$("-
*+; 1-(1.-."!,. �1! !'*! "& ��� '+ "-! !'-.7!,+,."& *. 1!,(-;*! "% /!>*!5! 
1!/-!,. 1-!0*83, 1-% *(!';!=%9! "% $(5/! !" $.%,.(983 1$(*/8, 1!7,!$#(" -(-
/!9(*=!,."& (( =$# 1!$80(*%# /! 9("%0( /%; 1-(1.-."!, 7.2%"*!5! =() ",%#. 

�!$&4.# 8=($&*.# 1!,(-;*! "& % !'9(**.# (9/! "& ��� 1!7,!$#3" % -
1!$&7!,."& (( , /.0( ",(  !-'(*"!, 9. ($ % >%-!,, *! %"($# =$# 1!$80(*%# /.-
".$%7."!-!,; 6%$&"-!,.$&*!5! 9."(-%.$.; ,  9.7!0*+; /!91!7%<%#; =$# 1!-
/-+"%# :$(/"-!=!,; *.1!$*%"($(), 1-%9(*#(9+; , 1-!%7,!= ",( 6(*!1$. "!,, 
.9%*!1$. "!, % 1!$%,%*%$;$!-%=*+; 1$. "%/!,. �($% *. ! *!,( ���   �� 
400, 1!$80(**+( %7 =-(,( *!), ;$!1/!,!) -(5(*(-%-!,.**!) % =-85%; <($$3-
$!7, 1-%5!=*+ =$# %75!"!,$(*%# % /8  ",(**!5! 4($/., 1$(*!/,  ! ".,!, =$# 
1-!1%"/% % /$(#2%;  -(= ",. �./%( 5($% 9!58"  !;-.*#"& # 9( #<.9%, !*% *( 
08, ",%"($&*+ / =() ",%3 /% $!-!=. ,!7=8;., *( %9(3" 7.1.;., %7 *%; $(5/! 
-(5(*(-%-8(" # <($$3$!7.. 

�-(=$!>(*  1! !' 1!$80(*%# %7=($%) (,!$!/!*, 1$(*/%, $% "!,!5! 9."(-
-%.$.), !'$.=.32%; 8$804(**+9% 1!/.7."($#9%,  !=(->.2%; 0,01—90 % *.-
1!$*%"($# — /-% ".$$%"!, <($$3$!7+. ��� 1!$80.3" 18"(9 5%=-!$%7. <($-
$3$!7*!5! 9."(-%.$. (1-(=1!0"%"($&*!  8$&6%"*!) %$%  8$&6."*!) 18$&1+) 
2,5 * -. ",!-!9 HCl , "(0(*%( 15 9%* 1-% "(91(-."8-( /%1(*%#. ��� %9((" 
 -(=*33 �� 15—375, 1-(=1!0"%"($&*! 30—300, =.$(( (( 1!=,(-5.3" 9(;.*%-
0( /!) !'-.'!"/( ("-(*%(9 , 9($&*%<(, ,+ !/! /!-! "*!) -(7/!), ,!7=() ",%-
(9 ,+ !/%; =.,$(*%)). 	 ,% /!7*+( -. ",!-+ ��� ,,!=#" *(1! -(= ",(**! 
1(-(= 1-#=(*%(9. 	 7.,% %9! "% !" /!$%0( ",. % -.79(-!, 0. "%< 9(*#(" # 
,*(4*%) ,%= <($(,!5! 1-!=8/".. �-%9(*(*%( ��� =$# 1!$80(*%# 1$(*!/ 1!-
,+4.(" %;  ".'%$&*! "& 1! -.79(-.9 % 1$. "%0*! "%. 
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	,(=(*%( ��� , -(7%*8 *. ! *!,( 1!$%8-(".*. 1-%,!=%" / 8,($%0(*%3 
 !1-!"%,$(*%# %75%'8 % 9!=8$# :$. "%0*! "%, . "./>( *(/!"!-!98 -! "8  !-
1-!"%,$(*%# -.7-+,8 (1-% *.1!$*(*%% > 40 % 1! !'?(98). 

���, 1!$80(**.# %7 !";!=!, ,% /!7*!5! 1-!%7,!= ",. 5%=-!$%7!9  9( &3 
 (-*!) /% $!"+ %  8$&6.". *."-%#, 9!>("   8 1(;!9 1-%9(*#"& # , /.0( ",( 
*.1!$*%"($# =$# 1$. "9.  , -(7%* % % /8  ",(**+; /!>. �-% :"!9 ��� ;.-./-
"(-%78(" # "./%9 5-.*8$!9("-%0( /%9  ! ".,!9, /!"!-+)  1! !' ",8(" 1!$8-
0(*%3 % /8  ",(**+; /!> ,+ !/!5! /.0( ",.. �!/.7.*. :66(/"%,*! "& ��� 
=$# .= !-'<%!**!5! 8=.$(*%#  $(=!,+; /!$%0( ", 9(".$$!, (Cu, Pb, Fe % Al) %7 
 9.7!0*+; 9. ($. 

� <($&3 -.7-.'!"/% %!*!!'9(**+; 9."(-%.$!, =$# ,+=($(*%# % !0% "/% 
'%!$!5%0( /% ./"%,*+; ,(2( ", , '%!"(;*!$!5%%, !0% "/% ,!=+ !" %!*!, "#-
>($+; 9(".$$!, 1-!,(=(*+ %  $(=!,.*%# 1! 1!$80(*%3 %!*!!'9(**%/. *. ! -
*!,( /% $+; :6%-!, 9%/-!/-% ".$$%0( /!) <($$3$!7+. 

��� 1-%9(*#3" , /.0( ",(  !-'(*"., *.1!$*%"($#, =!'.,!/ ,! 9*!5%; !"-
-. $#; 1-!9+4$(**! "%, , "!9 0% $( % , <($$3$!7*!-'89.>*!). 	,(=(*%( , 
'89.>*83 9.  8 ��� , /!$%0( ",( 0,1—2 % 1!,+4.(" 9(;.*%0( /83 1-!0-
*! "&, *(1-!7-.0*! "&,  "(1(*& '($%7*+ '89.5%, !'?# *#(9+( «1-!/$(%,.3-
2%9»  ,!) ",.9% ��� , -(78$&"."( (( *.'8;.*%# % !'-.7!,.*%# 5($() , ,!=( , 
1-!<(  ( -.79!$.. 

	,(=(*%( , /!91!7%<%3 '89.>*!) 9.  + , /.0( ",(  ,#7832%; !/% $(*-
*!) 6!-9+ ���   �� 180—200 %  "(1(*&3 7.9(2(*%# 13—23 %$% !/ .:"%$-
<($$3$!7+   �� 180—250 %  "(1(*&3 7.9(2(*%# 32—37 % (!" 0,5 =! 2 0. "()) 
8,($%0%,.(" -.7-+,*83 =$%*8 '89.>*!5! $% ". , 2,0—2,6 -.7. % 1!,+4.(" (5! 
81-85!-:$. "%0( /%( ;.-./"(-% "%/%. 

��� % 1!$&783" =$# 1!,+4(*%# 6%7%/!-9(;.*%0( /%; 1!/.7."($() *(/!-
"!-+; 9."(-%.$!,, 1-(%982( ",(**! '89.5%. �'-.'!"/8 ,!$!/*% "!) 9.  + 
,(=8" 5($(9 9%/-!/-% ".$$%"!, <($$3$!7+ 1-% /!*<(*"-.<%% 0,4—12 % 1!= 
,./889!9   =.$&*()4%9 1-(  !,.*%(9 %  84/!). �1-!0*#32%) :66(/" =! "%-
5.(" # 7.  0(" "!5!, 0"! 5($& ��� !'$.=.(" ,+ !/%9 ,!=!8=(->.*%(9 %, /./ 
 $(= ",%(, '!$&4%9 /!$%0( ",!9 ��-5-811,  1! !'*+; / !'-.7!,.*%3 =!1!$-
*%"($&*+; ,!=!-!=*+;  ,#7(), !'( 1(0%,.32%; 8,($%0(*%( 9(;.*%0( /!) 
1-!0*! "% 9."(-%.$.. 

�1-!0*(*%( '89.>*!5! 1!$!"*. =! "%5.(" # "./>( 18"(9 ,,(=(*%# ��� , 
/!91!7%<%3 '89.>*!) 9.  +. �  $(=!,.*! ,$%#*%( =!'.,!/ ��� *. 1-!0-
*! "& '89.>*!5! 1!$!"*. , 8 $!,%#; 5!-#0(5! 1-(  !,.*%#. 

�%/-! /!1%0( /%( .5-(5."+ <($$3$!7+ % 1!$&783" =$# %75!"!,$(*%# '8-
9.5% ,  9( %   =-85%9% ,!$!/*.9%, '(7 =!'.,!/, . "./>( , ,%=( 1!/-+"%#, *.*!-
 %9!5! *. $% " '89.>*!) 9.  + =! (5! !1-(  !,/%. �$# 1!$80(*%# 9%/-! /!-
1%0( /%; .5-(5."!, =% 1(-5%-83" ,!$!/*. ��� (=$%*. 20—30 9/9) % «9. $! , 
,!=(»,  !=(->.2() -. ",!-(**+) , *() 1$(*/!!'-.7832%) 1!$%9(-, *.1-%9(-, 
1!$%:"%$(*1!$%%9%*. 

�-(=$!>(*. /!91!7%<%# ,!=! !=(->.2(5! ,7-+,0."!5! ,(2( ",. *. ! *!-
,( *(!-5.*%0( /%; *%"-."!,, ,/$30.32.# ,!=8, 5!-30((,  ,#7832((,  (* %'%-
$%7."!-, 5($(!'-.7832%) .5(*", / /!"!-!) =!'.,$(*. 9%/-!,!$!/*% ".# <($-
$3$!7.. �!'.,$(*%( �	� 8,($%0%,.("  ".'%$&*! "& ,,!=%9+; ,! ,7-+,0."+( 
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,(2( ",. 187+-&/!, ,!7=8;. %  *%>.(" "(91(-."8-8 /-% ".$$%7.<%% *(!-5.*%-
0( /%; *%"-."!,, 1!,+4.# "./%9 !'-.7!9 ,7-+,0."! "&. 

�$# 1!$80(*%# 6!-9!,!0*!5! 9."(-%.$. / *(*. +2(**!98 1!$%:6%-8 =!-
'.,$#3" 10—20 % ���   -.79(-!9 0. "%< 300—100 9(4 % 30—70 % ���   
-.79(-!9 0. "%< 70-30 9(4. �.**+) 9."(-%.$ ;!-!4! 7.1!$*#(" 6!-98 1-% 
1(-(-.'!"/( $%"&(9 1!= =.,$(*%(9. �7=($%# %9(3" 5$.=/83 '$( "#283 1!-
,(-;*! "&, ,+ !/83 1-!0*! "&. 

��� 9!>("  ! ".,%"& =! "!)*83 .$&"(-*."%,8 . '( "8. �!/.7.*!, 0"! 
 "(/$!,!$!/*!, 9%*(-.$&*+( %  %*"("%0( /%( ,!$!/*. *( 9!58" 1!$*! "&3 7.-
9(*%"& . '( " , -.7*!!'-.7*+; (5! 1-%9(*(*%#;, 1! /!$&/8 1! $(=*%) !"*! %-
"($&*! =(4(, % !'$.=.(" "%/ !"-!1*+9% % 8 %$%,.32%9%  ,!) ",.9%, 0"! 
,.>*! 1-% 1!$80(*%% /-!32%; /!91!7%<%) % .=5(7%,!,. �(- 1(/"%,*+9 7.9(-
*%"($(9 . '( ". , :"!9 !"*!4(*%%  ".*!,%" # ��� (1-(1.-." Arbocel), 1!$8-
0.(9.# ;%9%0( /%9 =(7%*"(5-%-!,.*%(9  ! *!,!) % '(-(7!,!) =-(,( %*+. �!-
$(( "!5!, ��� "!/ %/!$!5%0( /% % 6%7%!$!5%0( /% '(7,-(=*.. �=*. %7 ! *!,-
*+; !'$. "() 1-%9(*(*%# �� Arbocel /./ 7.9(*%"($# . '( ". — 1-!%7,!= ",! 
'%"89*+; 9."(-%.$!,. � 1-(%982( ",.9 ��� !"*! #" #: % /$30%"($&*! ,+-
 !/!(  582.32(( =() ",%( /./ -(78$&"." 1-% 8" ",%# ,!$!/!*; ,=,!( 9(*&4.#, 
0(9 8 . '( "., 1$!"*! "&; ;!-!4%( 1-!"%,!1!=,%>*+(  ,!) ",., 0"! =($.(" 
,!79!>*+9 (( 1-%9(*(*%( , "!$ "! $!)*+;  % "(9.;. �./%( '%"89*+( 1-!=8/-
"+ %9(3" ;!-!4%( "(-9! "!)/! "& % 8=(->%,.*%( >%=/! "% =.>( , 5!-#0(9 
 ! "!#*%%, $(5/! 1(-(-.'."+,.3" #, . *%"& *( -.  $.%,.(" # 1-% -(7/(. �� 
1-%=.(" %7=($%#9 8 %$%,.32((  ,!) ",!, "./%9 !'-.7!9 1-(=!",-.2.# ."9!-
 6(-*!( -. "-( /%,.*%(. 

���  .9! "!#"($&*!, , 9!=%6%<%-!,.**!9 ,%=( %$% ,9( "(   %!*%".9% 
9!>(" '+"& 8 1(4*! % 1!$&7!,.*. , $.'!-."!-*!) 1-./"%/( =$# ;-!9."!5-.-
6%0( /!5! -.7=($(*%# % !0% "/% -.7$%0*+;  9( (). �./, 1-(=$.5.(" # 8$804(-
*%( 1-!<(  . ;-!9."!5-.6%0( /!5! -.7=($(*%# *( /!$&/%;  9( (): .9%*!/% -
$!";  .;.-!,; /-. %"($(); *(*. +2(**+; >%-*+; /% $!" %$%  !=(->.2%; 1-%-
9( % 9. $#*% "+; 9."(-%.$!, 18"(9 1-%9(*(*%# ;-!9."!5-.6%0( /!) /!$!*-
/%, 7.1!$*#(9!) ���   1-(=($&*! *%7/!) �� (!" 15 =! 375). 	 /.0( ",( % ;!=-
*!5! % 1!$&783" -.7$%0*!(  +-&( — -.9%, ;$!1!/, '($(*+(  8$&6%"*+( % 
 8$&6."*+( <($$3$!7+. 

��� %7  8$&6."*!) '(-(7!,!) <($$3$!7+ -(/!9(*=!,.*! 1-%9(*#"& =$# 
-.7=($(*%#  9( % .9%*!/% $!" , "!*/!9  $!(, "./ /./ 1!/.7.*!, 0"!  $!% ��� 
%7 '(-(7!,!) <($$3$!7+ *. ;-!9."!5-.6%0( /%; 1$. "%*.; '!$(( 8 "!)0%,+, 
0(9  $!% ;$!1/!,!) ���, % /.0( ",(**!( -.7=($(*%( 1-!% ;!=%" 1-% % 1!$&-
7!,.*%% !=*!9(-*!) ;-!9."!5-.6%%, "!5=. /./ !'+0*! .9%*!/% $!"+ =($#"   
1!9!2&3 =,89(-*!) ;-!9."!5-.6%%. 

��� % 1!$&78(" # , .*.$%"%0( /%; %$% 9%/-!1-(1.-."%,*+; 1-!<(  .;, 
*.1-%9(-, , '%!;%9%% =$# -.7=($(*%# '($/!, %$% *8/$(%*!,+; /% $!", /./ *!-
 %"($& 6(-9(*"!,, . "./>( =$# ".'$("%-!,.*%# -.7$%0*+; 9(=%<%* /%; 1-(1.-
-."!, 9!>(" '+"& 1-%9(*(*. -.7*!,%=*! "& 1!-!4/!,+; <($$3$!7 — '% (--
*.# <($$3$!7. (��). �� 1(- 1(/"%,*. =$# ,+=($(*%# % %99!'%$%7.<%% 6(--
9(*"!,, 6%$&"-.<%% ,!=+   <($&3 !0% "/% (( !" 9(;.*%0( /%; % /!$$!%=*+; 
1-%9( () (8$.,$%,.*%# "!*/%; 9(;.*%0( /%; 7.5-#7*(*%), /!$$!%=*+;  !(=%-
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*(*%) >($(7.,  !-'<%% 589%*!,+; ,(2( ",), ,+=($(*%# '($/!, %7  "!0*+; ,!= 
1%2(,!) 1-!9+4$(**! "%, =$# % 1!$&7!,.*%# , 6.-9./!$!5%% % 9(=%<%*(. 
��, 1!$80(**.#  8 1(*=%-!,.*%(9 "-%.<("." <($$3$!7+ ,  9( % =%;$!-9(".*. 
% -.7'.,%"($# (*- 1%-"+ �5—�14) , ,!=(   1! "(1(**+9 % 1.-(*%(9 =%;$!-9(-
".*. % 1! $(=832%9 !9+$(*%(9, -(/!9(*=!,.*. /./ 9./-!1!-% "+)  !-'(*" 
=$# % 1!$&7!,.*%# , %!*!!'9(**!) ;-!9."!5-.6%%, . "./>( /./ *! %"($& =$# 
.66%**!) ;-!9."!5-.6%%. 

�-.=%<%!**+9  +-&(,+9 -( 8- !9 ���  $8>." ;$!1/!,.# % "(;*%0( /%( 
=-(,( *+( <($$3$!7+. �(- 1(/"%,*+9  +-&(9 =$# 1!$80(*%# ��� =$# 1%2(-
,!), /! 9("%0( /!) % 6.-9.<(,"%0( /!) 1-!9+4$(**! "% 9!58"  "."& 9*!5!-
"!**.>*+( <($$3$!7! !=(->.2%( !";!=+  ($& /!;!7#) ",(**!5! 1-!%7,!= "-
,.. �.9% -.7-.'!".*+ *!,+(  1! !'+ 1!$80(*%# ��� %7  !$!9+ 7$./!,+; 
/8$&"8- (�� ~100—250) [3, 4]. � =! "!%* ",.9 -.7-.'!"!/ !"*! #" # 1-!,(=(-
*%( 1-!<(  . '(7 1-(=,.-%"($&*!5! -.7=($(*%# % ;!=*!5!  +-&# *.  ! ".,$#3-
2%( (5! ,+ !/!9!$(/8$#-*+( /!91!*(*"+ % ,+ !/.# :/!$!5%0( /.# 0% "!". 
/!*(0*!5! 1-!=8/".. �!9%9! /$.  %0( /%; "(-9!5%=-!$%"%0( /%;  1! !'!, 
-.7,%,.3" # *!,+(, *("-.=%<%!**+( 9("!=+, *.1-%9(-, �	�-!'$80(*%( ;$!1-
/!,!) <($$3$!7+, /!"!-!( 9!>(" '+"& % 1!$&7!,.*! =$# 1!$80(*%# 8 "!)0%-
,+; 5($(!'-.7*+;  8 1(*7%) ���. 

	 *. "!#2(( ,-(9# !'$. "% 1-%9(*(*%# ��� ,( &9. -.7*!!'-.7*+, 1-%-
0(9 1!#,$#3" # , ( '!$(( *!,+( "(;*%0( /%( -(4(*%# % *.1-.,$(*%#, 1!7,!-
$#32%( 9./ %9.$&*! 1-%9(*%"& 6%7%/!-;%9%0( /%(  ,!) ",. =.**!5! <($$3-
$!7*!5! 9."(-%.$.. 
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(�* "%"8"  !<%.$&*!-:/!*!9%0( /%;  
% :*(-5("%0( /%; 1-!'$(9 �(,(-. �!9% �� �-� �
�) 

 
	���5�������� 1�������	
��� 
	
����3 ����
��  

��5 �����	
��5 ���
1�2���� �
��8����� 
��4���
���� 0���4������1� 98 

 

�!-!"/%( 7.9+/.*%# (/. 7.), ,$%#32%( *. *.-84(*%( =%*.9%0( /!) *.=(>-
*! "% :$(/"-!:*(-5("%0( /!)  % "(9+ (���), 1! 1-%-!=( #,$#3" # ,(-!#"*!-
 "*+9%. 	(-!#"*! "& *(8 "!)0%,!5!  ! "!#*%# ���, 1-%*%9.(9.# , /.0( ",( 
,(-!#"*! "*!5! %*=(/ . =%*.9%0( /!) *.=(>*! "%, 7.,% %" !" -#=.  $80.)*+; 
6./"!-!,: "%1. % 9( ". /.7, 8-!,*# *.5-87/% , ���, 1.-.9("-!, 8 "-!) ", !"-
/$30(*%# /. 7. % =-. [1, 2]. �$80.)*+(  !'+"%# /. 7. 9!58" '+"& !1% .*+ *(/!"!-
-+9% =% /-("*+9%  $80.)*+9% 1(-(9(**+9%. 	 7.-8'(>*!) $%"(-."8-( ,+=(-
$#3"  $(=832%(: "%1 /. 7.; 9( "! /. 7.; 1-(=.,.-%)*+( 8 $!,%# ,  % "(9( (5(*(-
-.<%#, *.5-87/%); ,-(9# !"/$30(*%# /. 7. (,-(9#  -.'."+,.*%# 7.2%"+ % ,-(9# 
 -.'."+,.*%# ,+/$30."($()); .,"!9."%0( /!( 1!,"!-*!( ,/$30(*%( (
�	) $%-
*%% (8 1(4*!( %$% *(8 1(4*!(); /!$%0( ",! 1!,-(>=(**+; $%*%). 

	 [3] .,"!-.9% , /.0( ",(  $80.)*!) 1(-(9(**!) -.  9!"-(* 8-!,(*& *.-
5-87/%. 	 =.**!) -.'!"( -.  9."-%,.(" # ,$%#*%( *. ,(-!#"*! "*+) %*=(/  
=%*.9%0( /!) *.=(>*! "% 9( ". /. 7. *. $%*%% % 1(-("!/. ./"%,*!) 9!2*! "% 
1! .,.-%)*!) $%*%% , 1-(=.,.-%)*!9  ! "!#*%% (, /.0( ",( .$&"(-*."%,+ 
 899.-*!) 1! :*(-5! % "(9( ./"%,*!) 9!2*! "% *.5-87/%). 

=��� ������������ ��	���� ����� �. �. �.=.0. -(4.$. & *. -. 0("*!) 
 ;(9( ��� (-% . 1), /!"!-.#  !=(->%" 93 87$.   18 5(*(-."!-.9% % 99 ,(",(). 	 
/.0( ",( 9*!>( ",. 1-(=.,.-%)*+;  ! "!#*%) % 1!$&7!,.$. & '.7. %7 500 ,!7-
9!>*+; -(>%9!, -.  9."-%,.(9!) :*(-5! % "(9+, -.  0%".**+; , 1-!5-.99-

                                           
98© �!"9.* �. �., �89%$!,. �. �., �".-<(,. �. �., 2012  



 599 

*!9 ,+0% $%"($&*!9 /!91$(/ (, 1!7,!$#32(9 9!=($%-!,."& 1(-(;!=*+( 1-!-
<(  + , :*(-5! % "(9(   !"!'-.>(*%(9 =() ",%) 1-!"%,!.,.-%)*!) .,"!9."%-
/%. 

�.  9."-%,.$% & =,( .,.-%)*+(  %"8.<%% *. $%*%% 9(>=8 87$.9% 10 % 12 
*.1-#>(*%(9 220 /	. 	 !'!%;  $80.#; — :"! "-(;6.7*+( /!-!"/%( 7.9+/.*%#   
*(8 1(4*+9 !=*!/-."*+9 
�	. �$# 8=!' ",. !'!7*.0%9 /. 7. !/!$! 87$. 10 
/./ .,.-%# B 1, /. 7. !/!$! 87$. 12 /./ .,.-%# B 2. �'( .,.-%% !"9(0(*+ *. 
-% . 1. 

 

 
�	�. 1. �/,%,.$(*"*.#  ;(9. :*(-5! % "(9+  

  8/.7.*%(9 9( " -.  9."-%,.(9+; /. 7. 
 

�$# 1-!,(=(*%# ,(-!#"*! "*+; %  $(=!,.*%) 1! !<(*/( =%*.9%0( /!) *.=(>-
*! "% =$# =.**!)  ;(9+ % 1!$&7!,.$. & 5%1!"("%0( /.#  "."% "%/.  $80.(, /!-!"-
/%; 7.9+/.*%) (".'$. 1), /!"!-.# ! *!,.*. *.  1-.,!0*+; =.**+; 1! 0% $8 !"/.7!, 
*. $%*%#; 110 /	 % 220 /	 [4]. �-(=1!$.5.(" #, 0"! , "(0(*%( 5 $(" 1-!%7!4$! 66 
 $80.(, /!-!"/%; 7.9+/.*%) *. 1(-(0% $(**+; 18 $%*%#; 110 % 220 /	. �7 ".'$. 1 
,%=*!, 0"! ,(-!#"*! "& /. 7. *. -.  9."-%,.(9!) $%*%% -.,*. 0,0606, . ,(-!#"-
*! "& /.>=!) %7 .,.-%) — 0, 0152. 

	 1-!5-.99*!9 /!91$(/  '+$! -.  0%".*! /-%"%0( /!( ,-(9# !"/$30(*%# 
��� (critical clearing time) /. 7. =$# /.>=!) .,.-%% , -.  9."-%,.(9+; 500 -(-
>%9.; (".'$. 2). �$# 1(-,!) .,.-%% /-%"%0( /!( ,-(9# !"/$30(*%# /. 7. *.;!-
=%" # , 1-(=($.; !" 0,076   =! 0,552  , =$# ,"!-!) — !" 0,115   =! 25,554  . �$# 
-.  9."-%,.(9!) $%*%% ,-(9#  -.'."+,.*%# -($()*!) 7.2%"+ *. !"/$30(*%( 
$%*%% -.,*! 0,1  . 	 -. 0(".; 1! 1-!5-.99( 80%"+,.$! & ,-(9#  -.'."+,.*%# 
,+/$30."($() (0,05  ) % "./%9 !'-.7!9 ,-(9# !"/$30(*%# $%*%) 8 ".*.,$%,.-
$! & -.,*+9 0,15   (0,1 + 0,05). 

�-.,*%,.# 1!$80(**+( ��� , /.>=!9 -(>%9(   ,-(9(*(9 !"/$30(*%# $%-
*%% (0,15  ), '+$% !1-(=($(*+ *(8 "!)0%,+( -(>%9+ =$# /.>=!) .,.-%)*!) 
 %"8.<%%. �$# .,.-%% B 1 /!$%0( ",! *(8 "!)0%,+; -(>%9!, -.,*! 121, =$# 
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.,.-%% B 2 — 21. �!!",(" ",(**!, ,(-!#"*! "& *(8 "!)0%,!5!  ! "!#*%# =$# 
1(-,!) .,.-%% -.,*. 0,242, =$# ,"!-!) — 0,042 (".'$. 2). 
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(���	#� 1. 	(-!#"*! "%  $80.(, /!-!"/%; 7.9+/.*%) *. $%*%#; 110 % 220 /	 -. 0("*!)  ;(9+ :*(-5! % "(9+ 
 

&���� 

�	�		 

0	�		 

(�������	�) 

���	��-
���� 

�. �. (�� 

5 ���) 

2������ 

������� 

(� ���) 

-����-

����� 

�. �. �� 

�	�		 

(	� �. �. (� ������� 

������� ���	������ 

�. �. %���� �	��) 

$���� �.� �'- 

1 7—6 (220 /	) 3 0,6 0,0455 16 (2), 26 (1) 7 (16, 26), 6 (16) �, �, � 
2 9—7 (220 /	) 2 0,4 0,0303 16 (1), 26 (1) 7 (16, 26) �, � 
3 21—9 (220 /	) 2 0,4 0,0303 16 (1), 26 (1) 21 (26), 9 (16) �, � 
4 22—21 (220 /	) 3 0,6 0,0455 16 (1), 26 (2) 22 (16, 26), 21 (26) �, ��, � 
5 23—22 (220 /	) 3 0,6 0,0455 16 (2), 26 (1) 23 (16), 22 (16, 26) ��, �, � 
6 24—23 (220 /	) 4 0,8 0,0606 16 (2), 26 (2) 24 (16, 26), 23 (16, 26) �, ��, ��, � 
7 5—4 (110 /	) 5 1,0 0,0758 16 (2), 26 (2), 36 (1)  5 (16, 26, 36), 4 (16, 26) ��, �, ��, �, �� 
8 4—3 (110 /	) 6 1,2 0,0909 16 (4), 26 (2) 4 (16, 16, 26), 3 (16, 16, 26) �, �, ��, �, ��, �� 
9 9—20 (220 /	) 4 0,8 0,0606 26 (3), 36 (1) 9 (26, 26), 20 (26, 36) ��, �, �, �� 
10 20—13 (220 /	) 3 0,6 0,0455 16 (2), 26 (1) 20 (16), 13 (16, 26) �, �, �� 
11 9—10 (220 /	) 3 0,6 0,0455 16 (2), 26 (1) 9 (16, 26), 10 (16) �, ��, � 
12 10—12 (220 /	) 4 0,8 0,0606 16 (1), 26 (1), 36 (2) 10 (16, 36), 12 (26, 36) �, ��, �, �� 
13 12—13 (220 /	) 4 0,8 0,0606 16 (2), 26 (2) 12 (16, 26), 13 (16, 26) ��, �, �, �� 
14 13—14 (220 /	) 3 0,6 0,0455 16 (1), 26 (1), 36 (1) 13 (16, 26), 14 (36) �, �, �� 
15 14—16 (220 /	) 4 0,8 0,0606 16 (2), 26 (2) 14 (16, 26), 16 (16, 26) �, ��, �, � 
16 16—18 (220 /	) 3 0,6 0,0455 16 (2), 26 (1) 16 (16), 18 (16, 26) �, �, �� 
17 18—13 (220 /	) 4 0,8 0,0606 16 (2), 26 (1), 36 (1) 18 (16, 36), 13 (16, 26) �, ��, �, � 
18 25—26 (110 /	) 6 1,2 0,0909 16 (4), 26 (2) 25 (16, 16, 16, 26), 26 (16, 26) �, �, ��, ��, �, � 

 
(���	#� 2. �.-.9("-+ -.  9."-%,.(9+; .,.-%)*+;  %"8.<%) 

 

����	 
&�	����!��  

������	� ��( (�) 
&�	����!�� 

������	� ��( (�) 
���	������  

��������	��� ���	��� 

-���������  

��������	���� ������	 

1 0,076 0,552 121 0,242 
2 0,115 25,554 21 0,042 
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�./%9 !'-.7!9, =.>( =$# !=*!) $%*%%, =$# !=*!) % "!) >( .,.-%)*!)  %-
"8.<%% ("-(;6.7*!( /!-!"/!( 7.9+/.*%(   *(8 1(4*+9 
�	) 7*.0(*%( ,(-!#"-
*! "% *(8 "!)0%,!5!  ! "!#*%#  %$&*! 9(*#(" # , 7.,% %9! "% !" 9( ". /. 7. 

=��� ������������ ��	���� �������� ���	���� ��*����	 �� �	�		 

� ��������	���� ���	��. 	$%#*%( /. 7. *. =%*.9%0( /83 *.=(>*! "& :*(-5!-
 % "(9+ 7.,% %", *.-#=8   =-85%9% 6./"!-.9%, !" 8-!,*# *.5-87/% , ���. �!-
 /!$&/8 *.5-87/. , :*(-5! % "(9(  .9. 1!  ('( ,($%0%*.  $80.)*.#, "! ,(-!#"-
*! "& *(8 "!)0%,!5!  ! "!#*%#  % "(9+ 7.,% %" !" ,(-!#"*! "% "!5! %$% %*!5! 
8-!,*# *.5-87/%, % ,/$30(*%( :"!5! ,.>*!5! 6./"!-. , 7*.0%"($&*!)  "(1(*% 
1!,$%#(" *. ,(-!#"*! "*83 !<(*/8 =%*.9%0( /!) *.=(>*! "% ���. �0(" ,(-!-
#"*! "*!) 1-%-!=+ *.5-87/% -.  9!"-(* .,"!-.9% , [3]. 
$&"(-*."%,!)  89-
9.-*!) *.5-87/( #,$#(" # 1(-("!/ ./"%,*!) 9!2*! "% 1! $%*%% :$(/"-!1(-(-
=.0. �"!'+  -.,*%"& ,$%#*%( :"%; =,8; 1(-(9(**+; *. ,(-!#"*! "*+) %*=(/  
=%*.9%0( /!) *.=(>*! "%, 1! "-!%9 5-.6%/% 7.,% %9! "% /-%"%0( /!5! ,-(-
9(*% !"/$30(*%# !" "!) % =-85!) 1(-(9(**!) (-% . 2 % 3). �7 "!0(0*+; 5-.6%-
/!, ,%=*!, 0"! *.'$3=.(" # %;  ;!>( "& =$# !'(%; .,.-%). 

 


  

�  
�	�. 2. �!0(0*+( 5-.6%/% 7.,% %9! "() /-%"%0( /!5! ,-(9(*% !"/$30(*%# /. 7.  

!"  899.-*!) ./"%,*!) 9!2*! "% *.5-87/% (
)  
% !" 1(-("!/. ./"%,*!) 9!2*! "% 1! $%*%% 10-12 (�) =$# .,.-%% B 1 
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�  
 

�	�. 3. �!0(0*+( 5-.6%/% 7.,% %9! "() /-%"%0( /!5! ,-(9(*% !"/$30(*%# /. 7.  
!"  899.-*!) ./"%,*!) 9!2*! "% *.5-87/% (
)  

% !" 1(-("!/. ./"%,*!) 9!2*! "% 1! $%*%% 10-12 (�) =$# .,.-%% B 2 
 
�$# *.;!>=(*%# =!1!$*%"($&*+; =!/.7."($& ", ,7.%9!7.9(*#(9! "% :"%; 

=,8; 1(-(9(**+;, -.  9!"-%9 ,$%#*%( ,(-!#"*! "*+; 9!=($()  899.-*!) *.-
5-87/% % 1(-("!/. 9!2*! "% *. ,(-!#"*! "& *(*.=(>*!5!  ! "!#*%# ���. 	 [3] 
% 1!$&7!,.*. 1#"%8-!,*(,.# 9!=($& *.5-87/%. �! .*.$!5%%, % 9!=($& 1(-("!/. 
9!2*! "% 1! $%*%#9 =!$>*. '+"& 1#"%8-!,*(,!). �=*./!, =%.1.7!* %79(*(*%# 
1(-("!/. 1! $%*%% *('!$&4!) (1! -.  9."-%,.(9!) $%*%%  ! ".,$#(" 1-%9(-*! 
20 % !" =%.1.7!*. %79(*(*%#  899.-*!) *.5-87/%), "! *(<($( !!'-.7*! =($%"& 
(5! *. 5 8-!,*(). �1"%9.$&*+) ,.-%.*" — 3. 	  ,#7%   :"%9, =$# /!--(/"*!5! 
.*.$%7., 9!=($& *.5-87/% (1#"%8-!,*(,83) 1(-(=($.(9 , "-(;8-!,*(,83. 

	 ".'$. 3 % 4 1-%,(=(*+ -. 0("*+( =.**+(, ;.-./"(-%7832%( "-(;8-!,*(,+( 
9!=($% *.5-87/% % 1(-("!/., %7 /!"!-+; ,%=*!, 0"!  .9+) !1. *+)   "!0/% 7-(*%# 
=%*.9%0( /!) *.=(>*! "% — 1-) 8-!,(*&;  .9+) '(7!1. *+) — 3-)   *8$(,+9 
/!$%0( ",!9 *(8 "!)0%,+; -(>%9!, =$# !'(%; .,.-%). 	"!-!) 8-!,(*& — 1(-(-
;!=*+) — !" !1. *!5! 8-!,*# / '(7!1. *!98; -(>%9+, ,;!=#2%( , :"!" 8-!,(*&, 
1(-(;!=#" , *(8 "!)0%,!(  ! "!#*%( , 12  $80.#; 1-% 1(-,!) .,.-%%.  
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(���	#� 3. �.-.9("-+ "-(;8-!,*(,!) 9!=($%  899.-*!) *.5-87/% 
=$# !'(%; .,.-%)*+;  %"8.<%) 

 
'�	 ����		 A 1 '�	 ����		 A 2 

A
 �

/�
 "�������  

�����  

�������	  

($-�) 

�
��
	
�
��
��
� 

 

�
��
	
�
��

 

-
��
�
��
��
��

 

��
��
�


 

���-�� ��-
������	��� 

���	��� 

���������� 

��������	��-

�� ������	 

���-�� ��-
������	��� 

���	��� 

���������� 

��������	��-

�� ������	 

1 978,7—855,4 173 0,346 109 0,630 21 0,121 
2 855,4—732,1 231 0,462 12 0,052 0 0 
3 732,1—608,8 96 0,192 0 0 0 0 

 
(���	#� 4. �.-.9("-+ "-(;8-!,*(,!) 9!=($% 1(-("!/. ./"%,*!) 9!2*! "% 

=$# /. 7. *. $%*%% 10—12 =$# !'(%; .,.-%)*+;  %"8.<%) 
 

'�	 ����		 A 1 '�	 ����		 A 2 

A
 �

/�
 "������� 

�����  

�������� 

($-�) 

�
��
	
�
��
��
� 

 

�
��
	
�
��

 

-
��
�
��
��
��

 

��
��
�


 

���-�� ��-
������	��� 

���	��� 

���������� 

��������	���� 

������	  

���-�� ��-
������	��� 

���	��� 

���������� 

��������	���� 

������	  

1 132,8—107,73 168 0,336 103 0,613 21 0,125 
2 107,73—82,66 236 0,472 18 0,076 0 0 
3 82,66—57,6 96 0,192 0 0 0 0 

 
�!/.7."($% "-(;8-!,*(,+; 9!=($()  899.-*!) *.5-87/% % 1(-("!/. '$%7-

/% =-85 / =-858. �./%9 !'-.7!9, 9!>*!  =($."& ,+,!=, 0"! ,  $80.( 1-!,(=(*%# 
,(-!#"*! "*+; %  $(=!,.*%) ,!79!>*! % 1!$&7!,."& ,9( "! *.%'!$(( -. 1-!-
 "-.*(**!)  899.-*!) *.5-87/% , /.0( ",(  $80.)*!) 1(-(9(**!) 1(-("!/ ./-
"%,*!) 9!2*! "% 1! .,.-%)*!) $%*%%. 

������ ������������� 	������ �	���	������ ���������	 ,,�. �$# 
,-(9(*% !"/$30(*%# /. 7. �!"/ = 0,15  , ,(-!#"*! "& *(8 "!)0%,!5!  ! "!#*%# 
9!>(" '+"& -.  0%".*. 1! 6!-98$( [3]: 

 

� ( % "(9. *(8 "!)0%,.) = �(��� < �!"/) 
,)���(

149

1
�
=

==
i

tP

 
 

5=( t = 0,001 × i. 
�! $(=*((, -.  9."-%,.(9!( , :"!)  899( 7*.0(*%( CC� = 0,001 × i = 

= 0,001 × 149 = 0,149   — :"! *.%'!$&4(( /!$%0( ",!  (/8*=, 9(*&4(( �!"/, 
/!"!-!( 9!>*! 8 ".*!,%"& 1-% -. 0(".; 1! 1-!5-.99*!) 9!=($%. 	(-!#"*! "& 
1!= 7*./!9  899+ ,+0% $#(" # 1! 6!-98$( 

 

.
-(>%9!, ,!-/!$ �'2((

 ���   -(>%9!, ,!-�!$
)���(

t
t5

=
==  

 

�$# -.  9."-%,.(9+; .,.-%) % ,+'!-/% %7 500 -(>%9!, 1!$80.(9: 
• =$# .,.-%% B 1 5 (*(*.=(>*!5!  ! "!#*%# ���) = 0,242; 
• =$# .,.-%% B 2 5 (*(*.=(>*!5!  ! "!#*%# ���) = 0,042. 
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�"% 7*.0(*%# *( 80%"+,.3" ,(-!#"*! "%  .9%; .,.-%). � $%  0%"."&, 0"! 
 !'+"%(, 0"! 1-!%7!4$. -.  9."-%,.(9.# .,.-%#, %  !'+"%(, 0"!  % "(9. *(8 -
"!)0%,., #,$#3" # *(7.,% %9+9%, "! [3]: 

 

5 ( % "(9. *(8 "!)0%,. | .,.-%# *. $%*%%) = 
= 5 ( % "(9. *(8 "!)0%,.) × � (.,.-%# *. $%*%%). 

 

	(-!#"*! "& -.  9."-%,.(9+; .,.-%), /./ '+$!  /.7.*! -.*((, -.,*. 
0,0152. �0%"+,.# :"!, 1!$80%9 ,(-!#"*! "& *(8 "!)0%,!5!  ! "!#*%# ���: 

— =$# .,.-%% B 1: 
 
� ( % "(9. *(8 "!)0%,. | .,.-%# *. $%*%%) = 0,242 × 0,0152 = 0,003678; 
 
— =$# .,.-%% B 2: 
 
5 ( % "(9. *(8 "!)0%,. | .,.-%# *. $%*%%) = 0,042 × 0,0152 = 0,000638. 
 

�./%9 !'-.7!9, =$# , (5! =%.1.7!*. %79(*(*%#  899.-*!) *.5-87/% (%$% 
1(-("!/. 9!2*! "% 1! $%*%%) ,(-!#"*! "& *(8 "!)0%,!5!  ! "!#*%# =! "."!0-
*! 9.$.. �"!'+ -.  0%"."& 1!$*83 ,(-!#"*! "& *(*.=(>*!5!  ! "!#*%# ��� 
=$# =,8; .,.-%) *. $%*%% 10—12, ,! 1!$&78(9 # 6!-98$!) 1!$*!) ,(-!#"*!-
 "%, /!"!-.# 7./$30.(" # ,  $(=832(9. �8 "& %9((" # 5-811.  !'+"%) H1, H2, 
…, Hn, !'$.=.32.#  $(=832%9%  ,!) ",.9%: 

1) , (  !'+"%# 1!1.-*! *( !,9( "*+: Hi ∩ Hj = ∅; i, j = 1, 2, …, n; i ≠ j; 
2) %; !'?(=%*(*%( !'-.78(" 1-! "-.* ",! :$(9(*".-*+; % ;!=!, Ω: 

 

Ω =  1 ∪  2 ∪ … ∪  n. 
 

�8 "& � — *(/!"!-!(  !'+"%(: � ⊂ Ω. �!5=. %9((" 9( "! 6!-98$. 1!$*!) 
,(-!#"*! "%: 

 

P(A) = P(A/H1)P(H1) + P(A/H2)P(H2) + … + P(A/Hn)P(Hn) �
=

=
n

i
iHPHAP

1

).()/( i  

 

� 1!$&78# =.**83 6!-98$8, 1!$80.(9 ,(-!#"*! "& *(*.=(>*!5!  ! "!#-
*%# =$# $%*%% 10—12: 

 

P (*(*.=(>*!5!  ! "!#*%# =$# $%*%% 10—12) =  
= 5 (*(*.=(>*!5!  ! "!#*%# | .,.-%# B 1) × 5 (.,.-%% B 1) +  
+ 5 (*(*.=(>*!5!  ! "!#*%# | .,.-%# B 2) × 5 (.,.-%% B 2) = 
= 0,003678 × 1/2 + 0,000638 × 1/2 = 0,002231. 

 
-�����. �.  9!"-(*. , /.0( ",( ,(-!#"*! "*!5! %*=(/ . =%*.9%0( /!) 

*.=(>*! "% 68*/<%!*%-!,.*%# :*(-5! % "(9+ ,(-!#"*! "& (( *(8 "!)0%,!5! 
 ! "!#*%# 1-% /!-!"/%; 7.9+/.*%#; *. $%*%#; :$(/"-!1(-(=.0%. �*.0(*%( %*-
=(/ . !"-.>.(" -(./<%3 :*(-5! % "(9+ *. /. 7. 1-% -.7$%0*+;  $80.)*+; 6./-
"!-.;, "./%; /./  899.-*!( :$(/"-!1!"-('$(*%( 1! ���, 1(-("!/ 9!2*! "% 1! 
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$%*%#9 :$(/"-!1(-(=.0%, "%1 % 9( "! /. 7., .,"!9."%0( /!( 1!,"!-*!( ,/$30(-
*%( (8 1(4*!(/*(8 1(4*!(). 

	 -(78$&"."( 1-!,(=(**!5! 9!=($%-!,.*%# .,.-%)*+;  !'+"%) , 1-!-
5-.99*!9 ,+0% $%"($&*!9 /!91$(/ ( 1!$80(*+ 7*.0(*%# ,(-!#"*! "*!5! %*-
=(/ . =$# -.7*+;  $80.)*+; 1(-(9(**+; — 9( ". /!-!"/!5! 7.9+/.*%#,  89-
9.-*!) 1! :*(-5! % "(9( 9!2*! "% % 1(-("!/. ./"%,*!) 9!2*! "% 1! $%*%% 
— 0"! 1!7,!$%$!  =($."& ,+,!= !' %; ,7.%9!7.9(*#(9! "%   "!0/% 7-(*%# -. -
0(". =%*.9%0( /!) *.=(>*! "% 68*/<%!*%-!,.*%# ���.  

  
�	��	����
	����	� ��	��� 

1. Li, W. Risk assessment of power system. Models, Methods and Applications [Text] / W. Li 
// IEEE Press. — Wiley, 2005. — P. 335. 

2. Billinton, R. A Probabilistic index for transient stability [Text] / R Billinton, P. R. S. 
Kuruganty // IEEE Trans. on Power Apparatus and Systems. — Vol. PAS-99. — B 1. — 1980. — 
P. 195—206. 

3. 	(-!#"*! "*!( 9!=($%-!,.*%( -.7,%"%# .,.-%)*+;  %"8.<%) =$# *.'!-. -.7$%0*+; 
*!-9.$&*+; -(>%9!, 68*/<%!*%-!,.*%# -(5%!*.$&*!) ��� (*.80*.# 7.1% /.) / �. �. �8-
9%$!,., �. �. �!"9.*, �. �. �".-<(,.. — 2010. — 31  . 

4. �1-.,!0*%/ 1! 1-!(/"%-!,.*%3 :$(/"-!:*(-5("%0( /%;  % "(9 [�(/ "] / 	. 	. �-4(-
,%0, 
. �. �()$%5(-, �. 
. �$$.-%!*!, [% =-.] ; 1!= -(=. �. �. �!/!"#*. % �. �. �.1%-!. — 
3-( %7=., 1(-(-.'. % =!1. — �. : �*(-5!."!9%7=.", 1985. — 352  . 
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 -. �. �����#��,  

7.,(=832%) $.'!-."!-%() 
 (�+/"+,/.- /%) $( *!) %* "%"8")  

  
�
���
 ���37
���4� 
���3�����4� �	�4
���5  
	 �5�����	���� �����1� TN—C—S � ���	���1  
4����
���
 �
� ����2���
 �����5���4� ���
 99 

 
�$# 1!=5!"!,/% ,+ !/!/,.$%6%<%-!,.**+;  1(<%.$% "!, 1!  1(<%.$&*!-

 "% 110302 «�$(/"-%6%/.<%# % .,"!9."%7.<%#  ($& /!5! ;!7#) ",.» % './.$.,-
-%.". 1! *.1-.,$(*%3 «
5-!%*>(*(-%#» , �+/"+,/.- /!9 $( *!9 %* "%"8"( 
'+$.  !'-.*.  ;(9. 7.18 /. 3-6.7*!5! . %*;-!**!5! =,%5."($#   /!-!"/!7.9/-
*8"+9 -!"!-!9 1! *!,+9 *!-9."%,*+9 "-('!,.*%#9   8 ".*!,/!) ��� [4, 5].  

�'$. "& 1-%9(*(*%# ��� [4, 5] =! "."!0*! 4%-!/! % 1!$&78(" # , :$(/-
"-!8 ".*!,/.; 1-!9+4$(**+; 1-(=1-%#"%) 1! 1-!%7,!= ",8 % -. 1-(=($(*%3 
:$(/"-!:*(-5%%, >($(7*!=!-!>*+; 1-(=1-%#"%), 5!-*!), *(6"(=!'+,.32(), 
 ".$(1$.,%$&*!), ;%9%0( /!) 1-!9+4$(**! "%, ,7-+,!!1. *!5! 1-!%7,!= ",.; 
.=9%*% "-."%,*+; 7=.*%), 1-!%7,!= ",(**+; 1!9(2(*%) — 9. "(- /%;, 
��, 
.,"!9!(/, .*5.-!,, 5.-.>(),  /$.= /%; 1!9(2(*%) [4]. �!  82( ",832%( :$(/-
"-%0( /%(  ("% ,+1!$*(*+ 1! 4-1-!,!=*!)  % "(9( % 1-(= ".,$#3"  % "(98 
TN—C. �! ,  % "(9( TN—C ��� -.'!"."& *( '8=(", 1! /!$&/8 ��� -.'!".(" , 
 % "(9.; TN—S % TN—C—S. �.  9!"-%9 :"%  % "(9+.  

�% "(9. TN —  % "(9., , /!"!-!) *()"-.$& % "!0*%/. 1%".*%# 5$8;! 7.-
7(9$(*., . !"/-+"+( 1-!,!=#2%( 0. "% :$(/"-!8 ".*!,/% 1-% !(=%*(*+ / 5$8;!-
7.7(9$(**!) *()"-.$% % "!0*%/. 1! -(= ",!9 *8$(,+; 7.2%"*+; 1-!,!=*%/!,. 

�% "(9. TN—C —  % "(9. TN, , /!"!-!) *8$(,!) 7.2%"*+) % *8$(,!) 
-.'!0%) 1-!,!=*%/%  !,9(2(*+ , !=*!9 1-!,!=*%/( *. , (9 1-!"#>(*%% 
(-% . 1). 	  % "(9( TN—C ��� -.'!"."& *( '8=(". 

�% "(9. TN—S —  % "(9. TN, , /!"!-!) *8$(,!) 7.2%"*+) % *8$(,!) 
-.'!0%) 1-!,!=*%/% -.7=($(*+ *. , (9  ,!(9 1-!"#>(*%% (-% . 2). 	  % "(9( 
TN—S ��� -.'!"."& '8=(". �!"!,!)  % "(9+ TN—S , *.4%; :$(/"-%0( /%; 
 ("#; *(". �8>*! %7  % "(9+ TN—C 1-(!'-.7!,."&  % "(98 TN—C—S. �. -
 9!"-%9  % "(98 TN—C—S.  

�% "(9. TN—C—S —  % "(9. TN, , /!"!-!) 68*/<%% *8$(,!5! 7.2%"*!-
5! % *8$(,!5! -.'!0(5! 1-!,!=*%/.  !,9(2(*+ , !=*!9 1-!,!=*%/( % , /./!)-
"! (( 0. "%, *.0%*.# !" % "!0*%/. 1%".*%# *8$(,!) 7.2%"*+) % *8$(,!) -.'!-
0%) 1-!,!=*%/% -.7=($(*+ *. , (9 (( 1-!"#>(*%% (-% . 3). 	  % "(9( TN—C—
S ��� -.'!"."& '8=(". 

 

                                           
99© �87*(<!, 	. 
., 2012  
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�	�. 1. �% "(9. TN—C 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% ( -(=*() "!0/%) % "!0*%/. 1%".*%#;  
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 

 
�	�. 2. �% "(9. TN—S 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% % "!0*%/. 1(-(9(**!5! "!/.; 
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 

 
�	�. 3. �% "(9. TN—C—S 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% % "!0*%/. 1(-(9(**!5! "!/.; 
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 
�!"!,+; -.'!0%;  "(*=!, 1!  % "(9( TN—C—S *(", *(!';!=%9!  % "(98 

TN-C 1(-(,( "% ,  % "(98 TN—C—S [4]. 
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�.7-.'!".$%  % "(98 7.18 /. =$# 3-6.7*!5! . %*;-!**!5! =,%5."($#   /!-
-!"/!7.9/*8"+9 -!"!-!9   /."84/!) 9.5*%"*!5! 18 /."($# ~220 V 1!  % "(9( 
TN—C—S (-% . 4). 

 

 
�	�. 4. �;(9. 7.18 /. . %*;-!**!5! 3-6.7*!5! =,%5."($#  

  /."84/!) 9.5*%"*!5! 18 /."($# ~220 V 1!  % "(9( TN—C—S: 
L1L2L3 — 6.7+ $%*%% ~220 V; N — *!$& -.'!0%); PE — *!$& 7.2%"*+); SF, SF1, SF2 — 

.,"!9."%0( /%) ,+/$30."($&; S — ��� (8 "-!) ",! 7.2%"*!5! !"/$30(*%#); 
��1 — "(1$!,!( -($(; SB — /*!1/. «�"!1»; SB1 — /*!1/. «�8 /»; ��1 — '$!/%-!,!0*+( 

/!*"./"+; �� — /!*"./"+ "(1$!,!5! -($(; �� — /."84/. 9.5*%"*!5! 18 /."($#; 
SB2 — /*!1/.  "!1 «�-%'!/»; PEN —  !,9(2(**+) *!$& -.'!0%) % *!$& 7.2%"*+); 

M — :$(/"-!=,%5."($& 
 
�!5$. *!  ;(9( 1-%!'-($% !'!-8=!,.*%( % 9."(-%.$+: 
1. �$(/"-!=,%5."($& 
��80 
6 0,75×1000, 380 	, $.1+ — 1 4". 
2. 
,"!9."%0( /%) ,+/$30."($& ��� 	
 47-29 4
: 3-1 — 1 4". 
3. 
,"!9."%0( /%) ,+/$30."($& ��� 	
 47-29 1
: 1-1 — 1 4". 
4. �.5*%"*+) 18 /."($& �� — 12 — 010100/220 	, ���. '/- 13 — 1 4". 
5. �! " 81-.,$(*%# ��� — 15-21121-54 10
 (�8 /-�"!1) — 1 4". 
6. �*!1/. 81-.,$(*%# ��� — 222/19 «�-%'!/» -.781$!"*%"($& (/-. -

*+)) — 1 4". 
7. �.91. 
D 22DS (LED)  %5*. 9."-%<. 7($(*.# d = 22 9 — 2 4". 
8. �-!,!= �	� 3×2,5 + 1×2,5 — 2 9 
9. �-!,!= 2×1,5 — 2 9 
10. �!-18  �//*!1!/ 1 9( "! ��� �� 101 — 2 4". 
11. �.'($& — /.*.$ 25×16 «�$(/!-» — 2 9 
12. �!,-%/ =%:$(/"-%0( /%) 750×750 — 1 4".  
13. �(-0."/% =%:$(/"-%0( /%( — 1 1.-. 
14. �8$&"%9("- �83 — 1 4". 
15. �",(-"/.-"( "(- MS-18S — 1 4". 
16. �0/% 7.2%"*+( — 1 4". 
17. �$./." «�( ,/$30."&! �.'!".3" $3=%» — 1 4". 
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18. �$./." «�.7(9$(*!» — 1 2". 
19. LX 35004-P /!-!'/. �� 80×80×40 1�55 — 2 4". 
20. DIN -()/. 60  9 — 1 4". 
�75!"!,%,  "(*= % %9(#  ;(98, 9."(-%.$+, !'!-8=!,.*%(, ,+1!$*%$% 9!*-

".> 7.18 /. 3-6.7*!5! . %*;-!**!5! =,%5."($# 1!  % "(9( TN—C—S, *.1-#-
>(*%( ~380 V. 

 

 
 
�-%!'-($% !'!-8=!,.*%(, 9."(-%.$+ %  !'-.$% %=(*"%0*83  ;(98 

3-6.7*!5! . %*;-!**!5! =,%5."($# *. '(7!1. *!9 *.1-#>(*%% ~42—24	. �.9(-
*%$% ,  ;(9( /."84/8 9.5*%"*!5! 18 /."($# *. ~24	. �9%".<%3 3-6.7*!5! =,%-
5."($# 7.9(*%$% $.91!0/.9% *. /.>=83 6.78 ~24 	. �.'!"8  ;(9+ 1-!,(-#(9 *. 
5-9  "(*=(. �.7'!-/8 %  '!-/8  ;(9 ,+1!$*#(9 *. !"/$30(**!9 !'!-8=!,.*%%   
,+,(4%,.*%(9 1$./."!, «�( ,/$30."&! �.'!".3" $3=%» % «�.7(9$(*!» [3]. 

�#"+)  "(*= %9((" 3-6.7*+) "-.* 6!-9."!- ~380 V   ,+;!=!9 ,"!-%0*!) 
<(1%: $%*()*!( *.1-#>(*%( ~42—44 V % 6.7*!( *.1-#>(*%( ~24—25 	, %7-7. 
/!$('.*%# *.1-#>(*%# ,  ("%. 

�./-(1$#(9 !"-.'!"/8  ;(9 % 9!*".> *.  "(*=( B 3. 
�;(98 :$(/"-!1-%,!=. *. ~42—24 	 *( 9(*#(9. �;(9. *. ~380—220 	 1!-

 "!#**!  !,(-4(* ",8(" #. 	! ,"!-%0*+; <(1#; 81-.,$(*%# =!'.,%$% /!*<(,!) 
,+/$30."($&. 	  %$!,83 <(1& 1! ".,%$% 3-6.7*+)  0("0%/ «�(-/8-%) 231
�-
01»  %$. "!/. 5(60) 
, ~380 	  ;(9( 1-#9!5! ,/$30(*%#. 	  %$!,83  ;(98 
,/$30%$% -($( /!*"-!$# % 7.2%"+ ���-25. �-% !'-+,( 6.7+ !'!-!"+ =,%5."(-
$# 1.=.3",  $+4*. *(*!-9.$&*.# -.'!". =,%5."($#. �($( 7.2%"+ % /!*"-!$# 
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0(-(7 3+/–1   !"/$30.(" =,%5."($& !"  ("%. �"/$30(*%( 1-!% ;!=%" ,  $(=83-
2%; .,.-%)*+;  %"8.<%#;:  

- 1-% 1(-(5-87/( 1! "!/8 *(=!18 "%9!) 1-!=!$>%"($&*! "%; 
- 1-% *(=!5-87/( (;!$! "!9 ;!=(); 
- 1-% !'-+,( $3'!) 6.7+. 
�+ % 1!$&78(9 1!/. 7.2%"8 1-% !'-+,( $3'!) 6.7+. 
�.  9!"-%9 :$(/"-!1-%,!= (-% . 5) [6]. 
 

 
 
 
 

�-%,!=  
 

�	�. 5. �"-8/"8-*.#  ;(9. 1-!%7,!= ",(**!5! .5-(5.". 
 
�7 -% . 5 ,%=*!, 0"! 1-%,!= ,/$30.(" ,  ('# =,%5."($& % 1(-(=."!0*!( 

8 "-!) ",!. �. :$(/"-!=,%5."($& 1! ".,%$% 4/%,. �. 5(*(-."!-( 4/%, '+$. � 
1!9!2&3 -(9(**!) 1(-(=.0% 1!=/$30%$% 5(*(-."!- *.  "(*=( / :$(/"-!=,%5.-
"($3. �(*(-."!- 1-(= ".,$#(" 3-6.7*83  %*;-!**83 9.4%*8. [7]. �$# -.'!"+ 
5(*(-."!-. 1! ".,%$% :$(/"-!**!( -($( 121.3702 *. 14 	 % .//898$#"!- 12 	. 

�-% -.'!"( :$(/"-!=,%5."($# 0(-(7 -(9(**83 1(-(=.08 1-%,!=%" # ,! 
,-.2(*%( 5(*(-."!-. �-% ,-.2(*%% 5(*(-."!-. % ,/$30(**!9 .//898$#"!-( 
-($( 1!=.(" 1! "!#**+) "!/ , !'9!"/8 -!"!-.. 

�!7=.(" # 1! "!#**!( 9.5*%"*!( 1!$( -!"!-., /!"!-!( 1-% ,-.2(*%% #/!-# 
1(-( (/.(" ,%"/% 3-; !'9!"!/  "."!-., *.,!=%" ��� , /.>=!) !'9!"/(,  !7=.-
,.# 1(-(9(**!( 3-6.7*!( *.1-#>(*%(. � 6.7*+9 ,+;!=.9 1!=/$30%$% 3 $.9-
1!0/%  !5$. *! 3-6.7*!) 1!= ,("/( >($"+), 7($(*+), /-. *+). �!>*! 7.9(-
-%"& *.1-#>(*%( % 8'(=%"& #, 0"! $.91!0/% 1!=/$30(*+ / -.7*+9 6.7.9 1(-(-
9(**!5! *.1-#>(*%#. �./ /./ 5(*(-."!- .,"!9!'%$&*+), "!   1!9!2&3 
3-6.7*!5! =,8;1!$81(-%!=*!5! ,+1-#9%"($# (9! ".) 1!$80.(9 1! "!#**!( *.-
1-#>(*%(. �. *.4()  ;(9( 1! "!#**!( *.1-#>(*%(   9! ". ,+,(=(*! *. =,( 
12 	 $.91!0/% 1! 40 	". �.1-#>(*%( % "!/ 9!>*! %79(-%"&.  

 

      
 

�(-(=."!0*+) 
9(;.*%79 �,%5."($& �.'!0.# 9.4%*. 
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�. 4  "(*=( 1! ".,$(* '$!/ .11.-."8-+  ".<%!*.-*!5! /!*"-!$# �	�
 1-
02.06. [7]. �$!/ 1-(=*.7*.0(* =$#  ".<%!*.-*!5! :/ 1$8.".<%!**!5! /!*"-!$# 
 "."%0( /%; % =%*.9%0( /%; 1.-.9("-!, "8-'!.5-(5."!,. � *!,.* *. .*.$%7( 
,7.%9!=() ",%# ,%;-(,+; "!/!,, *.,!=%9+; ,!7'8>=.32() /."84/!) =."0%/. , 
9."(-%.$( !'?(/". /!*"-!$#. 
11.-."8-. 1!7,!$#(" /!*"-!$%-!,."&  $(=832%( 
1.-.9("-+ "8-'!.5-(5."!,: ! (,!(  9(2(*%( (-. 4%-(*%() -!"!-. (��); ,%'-!-
1(-(9(2(*%( -!"!-. (�	); "(1$!,!( -. 4%-(*%( "8-'%*+ (��); 0% $! !'!-!"!, 
-!"!-. (��); % /-%,$(*%( ,.$. (�	). 
11.-."8-. /!91./"*., 7.*%9.(" 9.$! 9( -
".. �+ % 1!$&78(9 !1-(=($(*%( 0% $. !'!-!"!, -!"!-. ��. � 1!$&78(9 =."0%/% 
��2-08. �."0%/% ��2 1-(=*.7*.0(*+ =$# %79(-(*%#  "."%0( /%; % =%*.9%0(-
 /%; 1(-(9(2(*%),  /!-! "% ,-.2(*%# -!"!-*+; 9.4%*. �.1%".* '$!/ .11.-.-
"8-+ �	�
1-02.06 !" ,+1-#9%"($# 1! "!#**!5! *.1-#>(*%# 24—29 	. 

�-% -.'!"( 3-6.7*!5! =,%5."($# 1-%'!- 1!/.7+,.(" 991 !'/9%* =,%5."($# 
% 1381 !'/9%* 5(*(-."!-..  

�.  9!"-%9 ! *!,*+( "-('!,.*%#, 1-(=?#,$#(9+( / :$(/"-!8 ".*!,/.9. 
[1, 2]. 

1. �$(/"-!8 ".*!,/. *( =!$>*. %9("& !5!$(**+( "!/!,(=82%( 0. "%. 
2. �$(/"-!8 ".*!,/., %9(32.# ,-.2.32%( # =(".$%, =!$>*. '+"& 7.2%-

2(*.. 
3. �$(/"-!8 ".*!,/. =!$>*. %9("&  ,!3 -. 0("*83 "!/!,83 7.2%"8. 
4. �$(/"-!8 ".*!,/. =!$>*. '+"& 7.7(9$(*.. 
5. �$(/"-!8 ".*!,/. =!$>*. '+"& ! *.2(*. ���. 
�(-,!( 8 "-!) ",! 7.2%"*!5! !"/$30(*%# '+$! 7.1."(*"!,.*! 5(-9.* /!) 

6%-9!) RWE (Rheinisch — Westfalisches Elektrizitatswerk AG) , 19285. (DRP 
B 552678 !" 08.04.28).  

�-%*<%1+ "!/!,!) =%66(-(*<%.$&*!) 7.2%"+, -.*(( 1-%9(*#,4() # =$# 
7.2%"+ !'!-8=!,.*%# — 5(*(-."!-!,, $%*%), "-.* 6!-9."!-!,, '+$ 1-%9(*(* 
=$# 7.2%"+ 0($!,(/. !" 1!-.>(*%# :$(/"-%0( /%9 "!/!9. 

	 1937 5. ,1(-,+( =() ",832(( 8 "-!) ",! *. '.7( =%66(-(*<%.$&*!5! 
"-.* 6!-9."!-. % 1!$#-%7!,.**!5! -($(, %9(,4(( 08, ",%"($&*! "& 0,01 
 % 
'+ "-!=() ",%( 0,1  % 1+".$% *. 0($!,(/(. �/ 1(-%9(*" 7./!*0%$ # '$.5!1!-
$80*!, 8 "-!) ",! 0("/!  -.'!".$!, 0($!,(/ % 1+".$ $%4&  $.'+) 8=.- :$(/-
"-%0( /%9 "!/!9, *! !" =.$&*()4%; !1+"!, !"/.7.$ #. 

�8*/<%!*.$&*! ��� 9!>*! !1-(=($%"&, /./ '+ "-!=() ",832%) 7.2%"-
*+) ,+/$30."($&, -(.5%-832%) *. =%66(-(*<%.$&*+) "!/ , 1-!,!=*%/.;, 
1!=,!=#2%; :$(/"-!:*(-5%3 / 7.2%2.(9!) :$(/"-!8 ".*!,/( (-% . 6). �89-
9.-*+) 9.5*%"*+) 1!"!/ ,  (-=(0*%/( — �K 1-!1!-<%!*.$&*+) -.7*! "% "!-
/!, , 1-!,!=*%/.;, #,$#32%; # 1(-,%0*+9% !'9!"/.9% "-.* 6!-9."!-., iL % 
iN *.,!=%" ,! ,"!-%0*!) !'9!"/( "-.* 6!-9."!-. "!/.  !!",(" ",83283 ���, 
1!= =() ",%(9 /!"!-!) , <(1% ,"!-%0*!) !'9!"/% 1-!"(/.(" "!/ iLbm "./>( 
1-!1!-<%!*.$&*+) -.7*! "% 1(-,%0*+; "!/!,. �$(=8(" !"9("%"&, 0"! / 9.5-
*%"*!98  (-=(0*%/8 "-.* 6!-9."!-. "!/. :$(/"-!9(;.*%0( /!5! ��� 1-(=?-
#,$#3" # 0-(7,+0.)*! ,+ !/%( "-('!,.*%# 1! /.0( ",8 — ,+ !/.# 08, ",%-
"($&*! "&, $%*()*! "& ;.-./"(-% "%/% *.9.5*%0%,.*%#, "(91(-."8-*.# % ,-(-
9(**.#  ".'%$&*! "&. �.,*+( "!/% ,! , "-(0*! ,/$30(**+; !'9!"/.; *.,!=#" , 
9.5*%"*!9  (-=(0*%/( "-.* 6!-9."!-. "!/. -.,*+(, *! ,(/"!-*! , "-(0*! *.-
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1-.,$(**+( 9.5*%"*+( 1!"!/% �L % �N. �(78$&"%-832%) 9.5*%"*+) 1!"!/ 
-.,(* *8$3, "!/ ,! ,"!-%0*!) !'9!"/( =%66(-(*<%.$&*!5! "-.* 6!-9."!-. 
"./>( -.,(* *8$3. 

 
�	�. 6. �%66(-(*<%.$&*+) "-.* 6!-9."!- "!/. 

 
	 $%"(-."8-( 1! ,!1-! .9 /!* "-8%-!,.*%# % 1-%9(*(*%# ��� :"!" 

"-.* 6!-9."!- %*!5=. *.7+,.3" "-.* 6!-9."!-!9 "!/. *8$(,!) 1! $(=!,.-
"($&*! "% — ����.  

	 ��
 -.7-.'!"/. ��� 4$. 1! 18"%  !7=.*%# :$(/"-!**+; 8 "-!) ",. 	 
1961 5. '+$! % 1+".*! "-(;1!$3 *!( ���   :$(/"-!**+9 8 %$%"($(9, "-('!-
,.,4%9 1%".*%( !"  ("%,   9%*%9.$&*+9 !"/$30.32%9 =%66(-(*<%.$&*+9 "!-
/!9 18 9
 (-% . 2). �-% 1-#9!9 %$% /! ,(**!9 1-%/! *!,(*%% 0($!,(/. / 6.7(, 
1!=/$30(**!) 0(-(7 ��� % .,"!9."%0( /%) ,+/$30."($& 1!"-('%"($#, 1-% 
8"(0/( =%66(-(*<%.$&*!5! "!/. 30 9
 % '!$(( ��� =!$>*! !"/$30%"&  ("&.  

 

 
�	�. 7. «�$(/"-!**!(» ���   68*/<%() !"/$30(*%#  ("%: 

1 — =%66(-(*<%.$&*+) "-.* 6!-9."!- "!/.; 2 — :$(/"-!**+) 8 %$%"($&; 3 — "( "!,.# 
 ("&; 4 — 8=(->%,.32(( -($(; 5 — '$!/ 81-.,$(*%#; � — *.5-87/.; � — /*!1/. «�( "» 
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	! ,"!-%0*!) !'9!"/( =%66(-(*<%.$&*!5! "-.* 6!-9."!-. 1 1!#,%" # 
"!/. � %$(**+) , :$(/"-!**!9 8 %$%"($( 2 1! "81.(" , '$!/ 81-.,$(*%# 5. 
�$!/ 81-.,$(*%# =.(" /!9.*=8 % 8=(->%,.32(( -($( 4 !"/$30.("  ("&. �!"-(-
'%"($& =!$>(* 1!$80%"& !" 1-!%7,!=%"($#  (-"%6%/."  !!",(" ",%# %  (-"%6%-
/." 1!>.-*!) '(7!1. *! "% *. 8 "-!) ",., '(7 /!"!-+; 1-%9(*(*%( ���,  !-
5$. *! =() ",832%9  ".*=.-".9, *( =!18 "%9!. 

	 *. "!#2(( ,-(9# 1.-.9("-+ ��� *!-9%-83" #  $(=832%9%  ".*=.-".-
9%: ���� � 50807-95, ���� 51326.1-99 % ���� � 51327.1-99. 

�!9%*.$&*!( *.1-#>(*%( Un — =() ",832(( 7*.0(*%( *.1-#>(*%#, 1-% 
/!"!-!9 !'( 1(0%,.(" # -.'!"! 1! !'*! "& ���: Un = 220, 380 	. 

�!9%*.$&*+) "!/ In — 7*.0(*%( "!/., /!"!-!( ��� 9!>(" 1-!18 /."& , 
1-!=!$>%"($&*!9 -(>%9( -.'!"+: In = 6; 16; 25; 40; 63; 80; 100; 125 
. 

�!9%*.$&*+) !"/$30.32%) =%66(-(*<%.$&*+) "!/ iLn — 7*.0(*%( 
=%66(-(*<%.$*!5! "!/., /!"!-!( ,+7+,.(" !"/$30(*%( ��� 1-% 7.=.**+; 8 -
$!,%#; :/ 1$8.".<%%: iLn = 0,006; 0,01; 0,03; 0,1; 0,3; 0,5 
. 

� 1!>.-*+; ��� !"/$30.32%) =%66(-(*<%.$&*+) "!/ iLn = 0,3; 0,5 
. 
	 1960—1970 55. ,! , (9 9%-(, , 1(-,83 !0(-(=& ,  "-.*.; �.1.=*!) �,-

-!1+, �1!*%% % ��
 *.0.$! & ./"%,*!( ,*(=-(*%( ��� , 4%-!/83 1-./"%/8. 
�(78$&"."!9 9. 4".'*!5! ,*(=-(*%# ��� #,$#$! & !"9(0(**!( !6%<%.$&*!) 
 "."% "%/!) ,! , (;  "-.*.; -(7/!(, *. 1!-#=!/ % '!$((  *%>(*%( :$(/"-!"-.,-
9."%79.. 	 70-; 5!=.; , *.4()  "-.*( ./"%,*! ,($% & *.80*!-
%  $(=!,."($& /%(, :/ 1(-%9(*".$&*+( % !1+"*!-/!* "-8/"!- /%( -.'!"+ 1! 
 !7=.*%3 % ,*(=-(*%3 , 4%-!/83 1-./"%/8 ���. �. *( /!$&/%; 1-(=1-%#"%#; 
'+$! ! ,!(*! 1-!%7,!= ",! ���, /  !>.$(*%3, , 9.$+; !'?(9.;. 

�.  9!"-%9 -.'!083 9.4%*8 :$(/"-!1-%,!=. — 5(*(-."!- [7]. 
�(-,+( !"(0( ",(**+( % 7.-8'(>*+( .,"!9!'%$%, 5-87!,+( % $(5/!,+(, 

%9($% 5(*(-."!- 1! "!#**!5! "!/., =$# 7.-#=/% .//898$#"!-. .,"!9!'%$#. �(-
-(9(**+) "!/ 5(*(-."!-. 7.  0(" /!$$(/"!-. 1-(!'-.7!,+,.$ # , 1! "!#**+) 
"!/. � -.7,%"%(9 :$(/"-!*%/%, ! !'(**! , 60-( 55. �� ,.,   1!#,$(*%(9 9!2*+; % 
/.0( ",(**+; =%!=!, % "-.*7% "!-!, *.4$% 1-%9(*(*%( 3-6.7*+( 5(*(-."!-+ 
1(-(9(**!5! "!/.. � 1!$&7!,.*%( "-(;6.7*!5! =,8;1!$81(-%!=*!5! ,+1-#9%"(-
$# (9! ".) , 3-6.7*+; 5(*(-."!-.; 1!7,!$%$! 1!$80%"& 1! "!#**+) "!/. �"% 5(-
*(-."!-+   =%!=*+9% 9! ".9% , .,"!9!'%$( "-!(*%% ,+"( *%$% /!$$(/"!-*+( 
5(*(-."!-+, "./ /./ !*% '!$(( 9!2*+(   9.$+9 ,( !9 % !" 8" ",%(9 /!$$(/"!-..  

 
�.'!".  "(*=. B 3 1!7,!$#("  "8=(*".9 5$8'>( %780%"& -.'!"8 :$(/"-!-

1-%,!=. 3-6.7*!5! . %*;-!**!5! =,%5."($# ,  % "(9( TN—C—S. 
1. 	+1!$*%"& 9!*".>  ;(9+ 3-6.7*!5! . %*;-!**!5! 1-%,!=. =,%5."($# 

1!  % "(9( TN—C—S. 
2. �.18 "%"&  ;(98 1!= *.'$3=(*%(9 1-(1!=.,."($# %$% $.'!-.*"., !1-(-

=($%"& 1! ".;!9("-8  /!-! "& 991 !'/9%* =,%5."($# ,9( "! !>%=.(9+; 
1000 !'/9%* 

3. �-!%7,( "% ! ".*!,/8 =,%5."($#, % 1!$&78# /*!1/8 «�"!1» %$% /!*<(-
,!) ,+/$30."($& %$% .,.-%)*83 /*!1/8 «�-%'!/». 

4. �-!%7,( "% .,.-%)*83 ! ".*!,/8 =,%5."($# -.7-+,!9 6.7+ ($3'!)). 
�-% -.7-+,( 6.7+ !'!-!"+ =,%5."($# 1.=.3" =! 985 !'/9%*. �.-84(*. *!--
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9.$&*.# -.'!". =,%5."($#. �(-(7 4   =,%5."($& ! ".*!,%" #,  -.'!".(" -($( 
���-25   -.7-+,!9  %$!,!) <(1%. 

5. �-!/!*"-!$%-!,."& ,+1!$*(*%( 5 ! *!,*+; "-('!,.*%) / :$(/"-!8 -
".*!,/.9.  

 
�	��	����
	����	� ��	��� 

1. %�"����, �. $. �/ 1$8.".<%# :$(/"-!!'!-8=!,.*%# [�(/ "] : 80('. 1! !'%( =$#  "8-
=(*"!, ,+ 4%; 80('*+; 7.,(=(*%) / �. �. �-!4(*/!, 
. �. �!$!9%(<, �. �. �!*=-."&(,.. — 
�. : �! 9! , 2008. — 344  . 

2. �-.,%$. "(;*%0( /!) :/ 1$8.".<%% :$(/"-!8 ".*!,!/ 1!"-('%"($() [�(/ "]. — �. : 
��
�, 2008. — 297  . 

3. �(>!"-. $(,+( 1-.,%$. 1! !;-.*( "-8=. (1-.,%$. '(7!1. *! "%) 1-% :/ 1$8.".<%% 
:$(/"-!8 ".*!,!/ [�(/ "]. — �. : ��
�, 2003. — 192  .  

4. �-.,%$. 8 "-!) ",. :$(/"-!8 ".*!,!/ ��� [�(/ "]. — 7-( %7=. — �. : ��
�, 2007. 
— 549  . 

5. ��� — 8 "-!) ",! 7.2%"*!5! !"/$30(*%# [�(/ "] : 80('.- 1-.,. 1! !'%(. — �. : 
�*(-5! (-,% , 2003. — 232  . 

6. .������,, �. $. �$(/"-!1-%,!= % :$(/"-!!'!-8=!,.*%( [�(/ "] : 80('. 1! !'%( =$# 
 "8=(*"!, ,+ 4%; 80('*+; 7.,(=(*%) / 
. �. �!$!9%(<, �. �. �!*=-."&(,., �. �. 	$.=+/%*, 
�. �. �-.*. — �. : �!$!  , 2008. — 328  .  

7. .
,�
�, -. -. �1-.,!0*%/ 1! :$(/"-%0( /%9 9.4%*.9 [�(/ "] : 80('. 1! !'%( / 

�. �. �.<9.*. — �. : ACADEMA, 2005. — 479  .  
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= � 621.32 

 
� 	�
��� ������� 
�
��' )����	����
*1�( �
�� 	 ��
������ 	(�� �
 ��'��
	��� 

��������� �
������� 24 �.  

 
 -. �. �����#��,  

7.,(=832%) $.'!-."!-%() 
 (�+/"+,/.- /%) $( *!) %* "%"8")  

 
�
��
����
 �3�1 �	
������3 ���	���� � 
�
����1 

0���4������4
9:�3 �
1� 	 �����1
3 TN—C � TN—S 100 
 

�$# 1!=5!"!,/% ,+ !/!/,.$%6%<%-!,.**+;  1(<%.$% "!, 1!  1(<%.$&*!-
 "% 110302 «�$(/"-%6%/.<%# % .,"!9."%7.<%#  ($& /!5! ;!7#) ",.» % './.$.,-
-%.". 1! *.1-.,$(*%3 «
5-!%*>(*(-%#» , �+/"+,/.- /!9 $( *!9 %* "%"8"( 
1!  ;(9.9 /,.-"%-*+; 1-!,!=!/ 1!  % "(9.9 TN—C % TN—S [2, 3] -.7-.'!".-
*+ =() ",832%(  "(*=+ *. *.1-#>(*%( ~220 	 % ~24 	, /!"!-+( 1!7,!$#3" /.-
0( ",(**! %780%"& *. '(7!1. *!9 *.1-#>(*%% ~24 	  % "(9+ TN—C % TN—S 
[2, 3] % 7./-(1%"& %; *. !'!-8=!,.*%% ~220 V. �!1!$*%"($&*! -.  9!"-%9 -.-
'!"8 :*(-5! '(-(5.32%; $.91 *. -.'!0%;  "(*=.;. �1-(=($%9 :*(-5!1!"-('-
$(*%( $.91 1! 1!/.7.*%#9 !=*!6.7*+;  0("0%/!, ./"%,*!) :*(-5%%. �.  0%".-
(9 1!"-('$(*%( :$(/"-!:*(-5%% $.91 1! 1!/.7.*%#9 .91(-9("-!, % ,!$&"9("-
-!,. � 1!$&78# 6!-98$8 ./"%,*!) :*(-5%% !=*!6.7*!5! 1(-(9(**!5! "!/., 	": 
 

5 = JUcosa, 
 

5=( J — "!/, 
; U — *.1-#>(*%(, 	. 
� $% *.5-87/% 0% "! ./"%,*+( (*.5-(,."($&*+( :$(9(*"+ %$% :$(/"-%0(-

 /%( $.91+), "! cosa = 1 [5]. 
�!5$. *! [2], *.0%*.#   2002 5., , ( ,*!,&  "-!#2%( # !'?(/"+ .=9%*% "-

-."%,*+;, >%$+; 7=.*%) % <(;!, =!$>*+ '+"& ! *.2(*+ ��� — 8 "-!) ",!9 
7.2%"*!5! !"/$30(*%#. � 82( ",$#(" # 1(-(;!=   4-1-!,!=*!)  % "(9+ *. 
5-1-!,!=*83 (,-!1() /83  % "(98. 	  % "(98 TN—� ��� 1! ".,%"& *($&7#. 
��� 9!>*! 1! ".,%"& ,  % "(98 TN—S %$% ,  % "(98 TN—C—S. �.  9!"-%9 
:"%  % "(9+.  

�% "(9. TN —  % "(9., , /!"!-!) *()"-.$& % "!0*%/. 1%".*%# 5$8;! 7.-
7(9$(*., . !"/-+"+( 1-!,!=#2%( 0. "% :$(/"-!8 ".*!,/% 1-% !(=%*(*+ / 5$8-
;!7.7(9$(**!) *()"-.$% % "!0*%/. 1! -(= ",!9 *8$(,+; 7.2%"*+; 1-!,!=*%-
/!,. 

�% "(9. TN—C —  % "(9. TN, , /!"!-!) *8$(,!) 7.2%"*+) % *8$(,!) 
-.'!0%) 1-!,!=*%/%  !,9(2(*+ , !=*!9 1-!,!=*%/( *. , (9 1-!"#>(*%% 
(-% . 1). 	  % "(9( TN—C ��� -.'!"."& *( '8=(". 

 

                                           
100© �87*(<!, 	. 
. , 2012 
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�	�. 1. �% "(9. TN—C 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% ( -(=*() "!0/%) % "!0*%/. 1%".*%#; 
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 
�% "(9. TN—S —  % "(9. TN, , /!"!-!) *8$(,!) 7.2%"*+) % *8$(,!) -.-

'!0%) 1-!,!=*%/% -.7=($(*+ *. , (9  ,!(9 1-!"#>(*%% (-% . 2). 	  % "(9( 
TN—S ��� -.'!"."& '8=(". �!"!,!)  % "(9+ TN—S , *.4%; :$(/"-%0( /%; 
 ("#; *(". �8>*! %7  % "(9+ TN—C 1-(!'-.7!,."&  % "(98 TN—C—S. �. -
 9!"-%9  % "(98 TN—C—S.  

 

 
�	�. 2. �% "(9. TN—S 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% % "!0*%/. 1(-(9(**!5! "!/.; 
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 
�% "(9. TN—C—S —  % "(9. TN, , /!"!-!) 68*/<%% *8$(,!5! 7.2%"*!5! % 

*8$(,!5! -.'!0(5! 1-!,!=*%/.  !,9(2(*+ , !=*!9 1-!,!=*%/( % , /./!)-"! (( 0. -
"%, *.0%*.# !" % "!0*%/. 1%".*%# *8$(,!) 7.2%"*+) % *8$(,!) -.'!0%) 1-!,!=*%-
/% -.7=($(*+ *. , (9 (( 1-!"#>(*%%. 	  % "(9( TN—C—S ��� -.'!"."& '8=(". 

�!'%-.3" % -.7'%-.3"  ;(9+ *.  "(*=.; 1-%  *#"!9 *.1-#>(*%%   *.$!-
>(*%(9 7.7(9$(*%#. 	+,(4%,.3" # 1$./."+ «�( ,/$30."& -.'!".3" $3=%» % 
«�.7(9$(*!» [1]. �.'!"8  ;(9 1-!,(-#3" 1!= *.'$3=(*%(9 1-(1!=.,."($# %$% 
$.'!-.*".. � 1-(1!=.,."($# % $.'!-.*". =!$>*. '+"& 5-811. 1! :$(/"-!'(7!-
1. *! "% *( *%>( III.  
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�	�. 3. �% "(9. TN—C—S 1(-(9(**!5! "!/.: 

1 — 7.7(9$%"($& *()"-.$% % "!0*%/. 1(-(9(**!5! "!/.; 
2 — !"/-+"+( 1-!,!=#2%( 0. "% 

 
�.  9!"-%9  ;(98 /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—C, ~220 V 

(-% . 4).  
 

 
�	�. 4. �,.-"%-*.# 1-!,!=/.  % "(9+ TN—C 1(-(9(**!5! *.1-#>(*%# 220 V 

 

*.$!5%0*! :"!)  ;(9( -.7-.'!".*. 1-!,!=/. *. '(7!1. *!9 *.1-#>(*%% 

~24 V. 
�'!-8=!,.*%( % 9."(-%.$+ /,.-"%-*!) 1-!,!=/%  % "(9+ TN—C, ~220 V. 
• �$(/"-! 0("0%/ «�(-/8-%)» — 201, 1 6 5-50
 220 V — 1 4". 
• ��� 	
 47-29, 16 
 1-1 ,+/$30."($& .,"!9."%0( /%) — 1 4". 
• �!7("/. 1 !/1 �
 16-255 
�� — 1 4".  
• �!7("/. �
 16-261 20/1 «�,-!»   7.=*()  "(*/!) — 1 4".  
• LX 35004 — � /!-!'/. �� 80×80×40 1�55 — 2 4". 
• 	+/$30."($& 1 !/1 
16-131 
	�   7./-+"+9 /!-18 !9 — 1 4". 
• �$. 1."-!* �-27 /.-. ��� — 02 *. "(**+) — 3 4".  
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• �.91. *./.$%,.*%# 100 	" �27 — 3 4". 
• �.'($&-/.*.$ 25 × 16 «�$(/!-» — 2 9. 
•  �.'($&-/.*.$ 16 × 16 «�$(/!-» — 2 9. 
• �-!,!= �	� 2 × ;2,5 — 2 9. 
• �-!,!= �	� 2 × 1,5 — 3 9. 
• �-!,!= �	� 3 × 2,5 — 1 9. 
• �!,-%/ =%:$(/"-%0( /%) 750 × 750 — 1 4". 
• �",(-"/.-"( "(- MS-185 .-9. 4520-18 — 1 4". 
• �(-0."/% =%:$(/"-%0( /%( — 1 1.-.. 
• �$./." «�( ,/$30."& -.'!".3" $3=%» (
01) — 1 4". 
• �7!$(*". ��	  %*##, �!  %# — 1 4". 
• DIN--()/. 60  9 — 1 4". 
• �.  ."%>% «�3/ » 180 99 — 1 4". 
• �",(-"/. «Legioner» ISL 50 × 100 «–» — 1 4". 
• �",(-"/. «Legioner» �� B 2 50 × 100 «+» — 1 4". 
• �.>%9 ,%*"!,!) �	� 5 1,5—4 99² — 1 4". 
• 50617 '!/!-(7+ «�".)$» 180 99 — 1 4". 
• 	!$&"9("- ~250 V -1,5 50 �< 
• 
91(-9("- ~ 1,5–50 �< B �377 — 1 4". 
• �"(*= «�;(9. /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN–C» — 1 4". 
• �"(*= «�,.-"%-*.# 1-!,!=/. 1!  % "(9( TN–C» — 1 4".  
• �$./." «�.7(9$(*!» 200 × 100 *. 1$. "%/( — 1 4".  
• �$(2% �266 — 1 4". 
• �,("%$&*%/ «
RCTIC» 218 IR65 B 60121810 — 1 4".  
• �.91. GEF 18/33 =*(,*!) 18 	" — 2 4".  
• �0/% 7.2%"*+( — 1 4".  
• �,!*!/ '( 1-!,!=*!) 1!$%6!*%0( /%) 9!=($& �-120 — 1 4".  
�9(#  ;(98 /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN-C 1(-(9(**!5! *.1-#-

>(*%# 220 V, !'!-8=!,.*%( % 9."(-%.$+, ,+1!$*%$% 9!*".> *.  "(*=( «�,.--
"%-*.# 1-!,!=/. 1!  % "(9( TN—C». 

�;(9. /,.-"%-*!) 1-!,!=/%  % "(9+ TN—C 1-!,(-#(" # % !"-.'."+,.("-
 # *. 1(-(9(**!9 *.1-#>(*%% 24 	   % 1!$&7!,.*%(9 8*%,(- .$&*!5! ! <%$$!-
5-.6. �1-73 *. 5  "(*=(. 

�;(9. 1-! ".#,  ! "!#2.# %7 !=*!6.7*!5!  0("0%/. ./"%,*!) :*(-5%%, .,-
"!9."%0( /!5! ,+/$30."($#, 3-; 1."-!*!,   $.91!0/.9% *. ~24 	, 2-; -!7("!/ % 
=,8; ,+/$30."($(), 1-!,!=!, �	� 2×1,5,/.'($&-/.*.$!, % -. 1-(=($%"($&*!) 
/!-!'/%. �$# %79(-(*%) % 1!$&78(9 98$&"%9("- �-83, !",(-"/8-"( "(- MS-
185, /$(2% � 266. �$# *.1-#>(*%# ~24 	 % 1!$&78(9 5  "(*=, 5=( ( "& 1!*%-
>.32%) "-.* 6!-9."!- *. ~24 	 % 2 .,"!9."%0( /%; ,+/$30."($# 1
 % 6
.  
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�.7-.'!".*. /,.-"%-*.# 1-!,!=/. 1!  % "(9( TN—C—S *. 1(-(9(**!9 

*.1-#>(*%% 220 V (-% . 5). 
*.$!5%0*! :"!)  ;(9( -.7-.'!".*. 1-!,!=/. *. 
'(7!1. *!9 1(-(9(**!9 *.1-#>(*%% 24 V. 	 ( 1-!,!=/% ,+1!$*(*+ , /.'($&-
/.*.$.;.  

 

 
�	�. 5. �,.-"%-*.# 1-!,!=/. 1!  % "(9( TN—C—S ~ 220 V 

 
�'!-8=!,.*%( % 9."(-%.$+ /,.-"%-*!) 1-!,!=/%  % "(9+ TN—S ~220 V. 
• �$(/"-! 0("0%/ «�(-/8-%)» — 200 2" 1 6 5-60
 /$. �.1. *. DIN — 1 4". 
• ��� 	
 47-29, 25 
 1-1 ,+/$30."($& .,"!9."%0( /%) — 1 4". 
• ��� 	�1 — 63 ��� 2-1!$. 25 
/309
 — 1 4". 
• �!7("/. �
 16-0036 10/1 «�,-!» '($.# — 2 4".  
• �!7("/. �
 16-0076 20/1 «�,-!» '($.# — 1 4".  
• LX 35004 — � /!-!'/. �� 80 × 80 × 40 1�55 — 2 4". 
• 	+/$30."($& 	
 10-0016 10/1 '($+) — 1 4". 
• 	+/$30."($& 	
 10-0026 20/1 '($+) — 1 4". 
• �,("%$&*%/ «ARCTIC» 218 1P65 B 60121810 — 1 4".  
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• �.91. GEF 18/33 =*(,*!) 18 	" — 2 4". 
• �-!,!= �	� 3 × 2,5 — 3 9. 
• �-!,!= �	� 3 × 1,5 — 3 9. 
• �-!,!= �	� 2 × 1,5 — 2 9. 
• �.'($&-/.*.$ 40 × 25 «�$(/!-» —2 9.  
• �.'($&-/.*.$ 25 × 16 «�$(/!-» — 2 9. 
• �.'($&-/.*.$ 16 × 16 «�$(/!-» — 2 9. 
• �!,-%/ =%:$(/"-%0( /%) 750×750 — 1 4". 
• �",(-"/.-"( "(- MS-185 .-9. 4520-18 — 1 4". 
• �(-0."/% =%:$(/"-%0( /%( $."(/ *+( — 1 1.-.. 
• �8$&"%9("- �83 — 1 4".  
• �$./." «�( ,/$30."&: -.'!".3" $3=%» (
01) *. 1$. "%/( — 1 4". 
• �$./." «�.7(9$(*!» 200 × 100 *. 1$. "%/( — 1 4". 
• 	!$&"9("- ~250 V -1,5 50 �< B 868542 — 1 4".  
• 
91(-9("- -1,5 50 �< ~5
 — 1 4". 
• �0/% 7.2%"*+( — 1 4".  
• �,!*!/ :$(/"-%0( /%) '+"!,!) '( 1-!,!=*!) «�!96!-"» ��-01� — 1 4". 
�9(#  ;(98 /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—C—S 1(-(9(**!5! *.-

1-#>(*%# 220 V, !'!-8=!,.*%( % 9."(-%.$+, ,+1!$*%$% 9!*".> «�;(9+ /,.--
"%-*!) 1-!,!=/% 1!  % "(9( TN—S». 

 

 
  
�;(9. /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—C *. ~220 V 8 $!>*#(" #. 

�!=/$30.(" #  ,("%$&*%/ «ARCTIC» 218 IR 65  ,+/$30."($(9 % '( 1-!,!=-
*!) 1!$%6!*%0( /%) 7,!*!/ 9!=($& �-120. �$# %79(-(*%# *.1-#>(*%# % "!/. 
8 ".*!,$(* ,!$&"9("- *. ~250 	 % .91(-9("- *. ~5
 1(-(9(**!5! *.1-#>(*%#.  

�$# %79(-(*%# :$(/"-!1!"-('$(*%# :*(-5%% ,/$30(**+; 1!"-('%"($() % -
1!$&78(9 1!/.7.*%#  0("0%/. ./"%,*!) :*(-5%%. �$(/"-!1!"-('$(*%( ,/$30(*-
*+; 1!"-('%"($() 9!>*! -.  0%"."&, % 1!$&78# 1!/.7.*%# .91(-9("-. % 
,!$&"9("-. (".'$. 1, 2). 
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(���	#� 1. �79(-(*%# $.91 *./.$%,.*%# 
 

A �/� 0���� 100 -� &������	�, - (��, � 8���*�������, �� 

1 0 234 0 — 
2 1 233 0,3 — 
3 2 232 0,8 — 
4 3 231 1,2 570 

 
(���	#� 2. �79(-(**+( ,($%0%*+ *.1-#>(*%# % "!/. 1-% -.'!"(  ;(9+ 

 
A �/� 0������� 24 V : 60 -� &������	�, - (��, � 

1 0 25,4 0 
2 1 23,6 2,2 
3 2 21,1 4.4 
4 3 20,1 6,5 

  
�3/ 9("-!9 �116 7.9(-%9 ! ,(2(**! "& "-(; $.91 100 	" % 1!$80%9 

570 $/ [4].  
�-% !"-.'!"/(  ;(9+ /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—C ~24 	 *.-.-

'."+,.(" # 89(*%( 0%"."& % ,+1!$*#"&  ;(98 % 1-!,!=%"& 9!*".>. �9(*%( % 
*.,+/% 1-!%7,!=%"& 7.9(-+ *.1-#>(*%# <%6-!,+9 98$&"%9("-!9  (-%% �-83 
% "!/ /$(2.9% �-266 7.9(-+ 9!>*! 1-!%7,!=%"& '(7 -.7-+,. -.'!0() <(1%. 

�.  9!"-%9 -.'!"8  ;(9+ /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—S ~220 V.  
 

 
 
�,.-"%-*.# 1-!,!=/. 1!  % "(9( TN—S 1! 9."(-%.$.9 % !'!-8=!,.*%3 

%=(*"%0*. 1-!,!=/(  % "(9+ TN—C, 7. % /$30(*%(9 "!5!, 0"!  0("0%/  % "(-
9+ TN—S 9*!5!".-%6*+), . ,  % "(9( TN—C — !=*!".-%6*+). 	  % "(9( 
TN—S — *.$%0%( ��� [3], . ,  % "(9( TN—C — *(" ���. �,!*!/ ,  % "(9( 
TN—S :$(/"-%0( /%) '+"!,!) 1!=/$30(* /  ("% ~220 	, . ,  % "(9( TN—C — 
'( 1-!,!=*!) 1!$%6!*%0( /%)   .,"!*!9*+9 1%".*%(9. 

� *!,*!( !"$%0%( —  % "(9. TN—S "-(;1-!,!=*.#, .  % "(9. TN—C — 
=,8;1-!,!=*.#. 	  % "(9( TN—S ��� 9!>*! 1! ".,%"&, . ,  % "(9( TN—C — 
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*(". �. ,,!=*!9 2%"/( ! 82( ",$#(" # 1(-(;!= !"  % "(9+ TN—C ,  % "(98 
TN—C—S. � ,,!=*!5! 3-1!$3 *!5! .,"!9.". 25
 6.7. L1 1!=.(" # *. !=*!1!-
$3 *!) .,"!9." 25
 ,,!=*!5! 2%"/., .   *(5! *. !=*!1!$3 *!) .,"!9." 25
 
 "(*=. 2. � 4%*( ,,!=*!5! 2%"/. 1!=;!=%" *!$& PEN. �%*. 1!,"!-*! 7.7(9$(*. 
% !" 4%*+ *. 2-)  "(*= !";!=%" *!$& -.'!0%) N % 7.2%"*+) *!$& PE. �"-.'."+-
,.(" # /,.-"%-*.# 1-!,!=/. 1!  % "(9( TN–S *. '(7!1. *!9 *.1-#>(*%% ~24 	. 
�$# *.5$#=*! "% 1.=(*%( *.1-#>(*%# /,.-"%-*!) 1-!,!=/% 9!>*! 1-! $(=%"& 
*. :/-.*( ! <%$$!5-.6. 1! .91$%"8=( *.1-#>(*%# 1-% ,/$30(*%% $.91!0(/.  

 

     
 
�!*".>  ;(9+, %79(-(*%( *.1-#>(*%# % "!/. /,.-"%-*!) 1-!,!=/% !"-.'.-

"+,.(9 *. '(7!1. *!9 *.1-#>(*%% ~24 	. �./-(1$#(9 *. !'!-8=!,.*%% ~220 	.  
�.  ;(9( /,.-"%-*!) 1-!,!=/% 1!  % "(9( TN—C—S 7./-(1$#3" 1!$8-

0(**+( 7*.*%# % 89(*%# 9!*".>., . "./>( %79(-(*%#. �$# !1-(=($(*%# 9!2*!-
 "% 1!"-('$(*%# :*(-5! '(-(5.32%; $.91 %79(-#3" *.1-#>(*%( 98$&"%9("-
-!9 �-83, "!/ /$(2.9% �-266. �79(-(*%# 7.*( $% , ".'$. 3. 

 
(���	#� 3. �(78$&"."+ %79(-(*%) 

 
A  0���� %������������)*� &������	�, - (��, � 8���*�������, �� 

1 0 225 0 — 
2 1 225 0,1 — 
3 2 225 0,2 — 
4 3 224 0,3 540 

 
�3/ 9("-!9 �116 7.9(-#$% ! ,(2(**! "& 3 :*(-5! '(-(5.32%; $.91 % 

1!$80%$% 540 $/ [4]. �.7*! "& ! ,(2(**! "% *('!$&4.#, , (5! 30 $/, . :/!*!-
9%# :$(/"-!:*(-5%% 1!0"% , 4 -.7..  

�-(%982( ",! :*(-5! '(-(5.32%; $.91 , :*(-5!1!"-('$(*%% 7*.0%"($&*. 
1! !"*!4(*%3 / $.91.9 *./.$%,.*%#. 

�.'!".  "(*=!, B 1 % 2 1!7,!$#(" 5$8'>( %780%"& 9!*".> /,.-"%-*+; 
1-!,!=!/ 1!  % "(9( TN-C %  % "(9( TN-C-S, !"-.'!"., *.,+/% 9!*".>. *. 
 "(*=.;   '(7!1. *+9 *.1-#>(*%(9 ~24 	. 

�(!';!=%9! 1-! $(=%"&, 0"!'+ ,+1!$*#$% & ! *!,*+( "-('!,.*%# / :$(/-
"-!8 ".*!,/( 1-% 9!*".>( [2]:  

– :$(/"-!8 ".*!,/. *( =!$>*. %9("& !5!$(**+; "!/!,(=82%; 0. "(). 
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– :$(/"-!8 ".*!,/. =!$>*. %9("&  ,!3 -. 0("*83 "!/!,83 7.2%"8. 
– :$(/"-!8 ".*!,/. =!$>*. '+"& 7.7(9$(*.. �.7(9$(*%( *( =!$>*! 1-(-

,+4."&:  
$%*()*!( *.1-#>(*%( 660 	 
6.7*!( *.1-#>(*%( 380 	 

2 �9 

$%*()*!( *.1-#>(*%( 380 	 
6.7*!( *.1-#>(*%( 220 	 

4 �9 

$%*()*!( *.1-#>(*%( 220 	 
6.7*!( *.1-#>(*%( 127 	 

8 �9 

 

– :$(/"-!8 ".*!,/. =!$>*. '+"& ! *.2(*. ��� (8 "-!) ",!9 7.2%"*!5! 
!"/$30(*%#). ��� — (=%* ",(**+) 1-%'!-, 7.2%2.32%) 0($!,(/. !" 1-#9!5! 
% /! ,(**!5! 1-%/! *!,(*%# / "!/!*( 82() 6.7(   *!9%*.$&*+9 !"/$30.3-
2%9 =%66(-(*<%.$&*+9 "!/!9 *( '!$(( 30 9
 [3]; 

– -.  9!"-("& -.'!"8 $.91 *./.$%,.*%# % :*(-5! '(-(5.32%; $.91. 
�9("&  ,!3 "!0/8 7-(*%# !"*! %"($&*! -.'!"+ :"%; $.91. 

 
�	��	����
	����	� ��	��� 

1. �(>!"-. $(,+( 1-.,%$. 1! !;-.*( "-8=. (1-.,%$. '(7!1. *! "%) 1-% :/ 1$8.".<%% 
:$(/"-!8 ".*!,!/ [�(/ "]. — �. : ��
�, 2003. — 192  .  

2. �-.,%$. 8 "-!) ",. :$(/"-!8 ".*!,!/ ��� [�(/ "]. — 7-( %7=. — �. : ��
�, 2007. 
— 549  . 

3. ��� — 8 "-!) ",! 7.2%"*!5! !"/$30(*%# [�(/ "] : 80('.- 1-.,. 1! !'%(. — �. : 
�*(-5! (-,% , 2003. — 232  . 

4. .������,, �. $. �$(/"-!1-%,!= % :$(/"-!!'!-8=!,.*%( [�(/ "] : 80('. 1! !'%( =$# 
 "8=(*"!, ,+ 4%; 80('*+; 7.,(=(*%) / 
. �. �!$!9%(<, �. �. �!*=-."&(,., �. �. 	$.=+/%*, 
�. �. �-.*. — �. : �!$!  , 2008. — 328  .  

5. ���'��, &. �. �$(/"-! *.'>(*%(  ($& /!5! ;!7#) ",. [�(/ "] : 80('. 1! !'%( =$#  "8-
=(*"!, ,+ 4%; 80('*+; 7.,(=(*%) / �. 
. �8=7/!, �. �. �(2%* /.#, 	. �. �8/9.*!,. — �. : 
�!$!  , 2000. — 536  . 
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= � 635.21:632 (470.13) 

 
 
 �	���� �		�����
���, ��������+( � � 0  &&�8 5�	������� .��� 5�		���(�'
�
-

�����, � 	�
��� 
		�����+ ����	+ ��!��
����� ����'��� � ��������+ �������
-

,�� �� '
1��� �
��!���.  

 
 �. .. (��	���,  

*.80*+)  !"-8=*%/ $.'!-."!-%% /.-"!6($(,!= ",., 
1-(1!=.,."($& 

(��� ����� �( 18'$%/% �!9% �!  ($&;!7./.=(9%%,  
�+/"+,/.- /%) $( *!) %* "%"8") 

 
���7��
����
 ������� �
���7��5 	 ���������� ��1� 101 

 
	 �( 18'$%/( �!9% /.-"!6($& #,$#(" # ! *!,*!) 1-!=!,!$& ",(**!) 

/8$&"8-!), 1!"-('*! "& , /!"!-!) *. 80—90 % 8=!,$(",!-#(" # 7.  0("  !' "-
,(**!5! 1-!%7,!= ",.. � !'(**! ! "-!  (5!=*#  "!%" ,!1-!  7.2%"+ 1! .=!/ 
/.-"!6($# !" '!$(7*(). �; -. 1-! "-.*(*%( !'8 $!,$(*! !" 8" ",%(9  (,!!'!-
-!"!, , 0. "*!9  (/"!-( % 1-! "-.* ",(**!) %7!$#<%% 1! .=!/ =-85 !" =-85., 
! !'(**! *. =.0*+; 80. "/.;. �! =.**+9 -#=. %  $(=!,.*%) [1—3], (>(5!=*+) 
*(=!'!- /.-"!6($# !" '!$(7*() % ,-(=%"($() 1! -.7*+9  !-".9  ! ".,$#(" !" 
20 =! 30 %, . , !"=($&*+( 5!=+ (1-% 9.  !,!9 -. 1-! "-.*(*%% 6%"!6"!-!7.) 
9!>(" 1-(,+4."& 40 % % '!$((. 	 8 $!,%#; �( 18'$%/% �!9% ! *!,*!) 8-!* 
8-!>.3 /.-"!6($# *.*! #" '!$(7*% %  !-*#/%, *. 35( -( 18'$%/% , �-%$87-
 /!9, �!)5!-!= /!9 % !0.5.9% , �+ !$& /!9 -.)!*( — /!$!-.= /%) >8/.  

	  % "(9( 9(- 1! 7.2%"( /.-"!6($# !" '!$(7*() *(!';!=%9! % 1!$&7!,."& 
*( /!$&/! *.1-.,$(*%): 

- !-5.*%7.<%!**!-;!7#) ",(**+(:  (,!!'!-!" % 1-! "-.* ",(**.# %7!$#<%#; 
- 1-!6%$./"%0( /%(: 1!='!-  !-"!, 8 "!)0%,+; / '!$(7*#9, 1!=5!"!,/. 

 (9#* / 1! .=/(, ;-.*(*%(  (9(**!5! 9."(-%.$.; 
- .5-!"(;*%0( /%(:  ,!(,-(9(**.# 1! .=/., 5-.9!"*!( % 1!$&7!,.*%( !-5.-

*%0( /%; % 9%*(-.$&*+; 8=!'-(*%) (*( =!18 /."& %7'+"/. .7!".),  !=(->.*%( 
1! .=!/ , 0% "!9 !"  !-*#/!,  ! "!#*%%, ,+ !/!( !/80%,.*%( 1! .=!/,  ,!(-
,-(9(**!( 8=.$(*%( '!",+; 

- ;%9%0( /%(: !'-.'!"/.  (9#* 1(-(= 1! .=/!) 1-!"-.,%"($#9%   =!'.,$(-
*%(9 9%/-!:$(9(*"!,, "./%; /./ <%*/, 9(=&, '!- % =-., 1-!6%$./"%0( /%( !'-.-
'!"/% 1! .=!/ 68*5%<%=.9%, . "./ >( !1-+ /%,.*%( '!",+ 1-% 1!#,$(*%% 1(--
,+; 1-%7*./!, .$&"(-*.-%!7. % 6%"!6"!-!7.. �-% :"!9 *.=! 1!9*%"&, 0"! 8>( 
1-% 1!-.>(*%% 1 % $% "!,!) 1!,(-;*! "% :66(/"%,*! "& !'-.'!"!/ -(7/! 
 *%>.(" #, . 1-% 10 % ! ".*!,%"& -.7,%"%( '!$(7*% 1-./"%0( /% *(,!79!>*!, 
0"! 1!=0(-/%,.(" *(!';!=%9! "& 1-!6%$./"%0( /%; !'-.'!"!/. 

�.  9!"-%9 *.%'!$(( 1-!5-(  %,*+)  1! !' 7.2%"+ -. "(*%) — ;%9%0( /%). 
'��������� ���� � �������. �$# 8*%0"!>(*%# %*6(/<%% 1(-(= 1! .=/!) 

/$8'*% /.-"!6($# !'#7."($&*! 1-!"-.,$%,.3" -(/!9(*=!,.**+9% 1-(1.-.".-
9%: 4.4/% 	% ", �./ %9 — 0,4 $/", �-( "%> — 0,7—1,0 $/", �!$685! �81(- — 

                                           
101© �8$%*!, 
. �., 2012  
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1,5—2,0 $/" % =-. �!-!4%) :66(/" 1-!"%, 6%"!6"!-!7., .$&"(-*.-%!7. % -%-
7!/"!*%!7. =.(" !'-.'!"/. /$8'*() 1(-(= 1! .=/!) '%!$!5%0( /%9 1-(1.-."!9 
�$.*-%7, /!"!-+) 1-!%7,!=%" # 6%$%.$!9 ���� «�!  ($&;!7<(*"-» 1! �( -
18'$%/( �!9%. �'$.=.#  "%98$%-832%9%  ,!) ",.9%, �$.*-%7 "./ >( 8 /!-#-
(" -.7,%"%( -. "(*%) % 7*.0%"($&*! 1!,+4.(" 8-!>.)*! "&. 

�$# 1!,+4(*%# :66(/"%,*! "% =() ",%# ,+4(*.7,.**+; 1-(1.-."!, , 
-. ",!-+ =$# 1-!"-.,$%,.*%# =!'.,$#3" 9(=*+) /81!-! , 9.-5.*<!,!/% $+) 
/.$%), '!-*83 /% $!"8, <%*/ , /!*<(*"-.<%% 0,01—0,05 %. 

�!-!4%( -(78$&"."+ =.(" % 9("!= !'-.'!"/%  (9(**!5! 9."(-%.$. -. ",!-
-.9% 9./-!- % 9%/-!./"%,*+9% ,(2( ",.9%, . "./>( ��-"!-6!9, -.7-.'!".*-
*+9 , ��� ����� �( 18'$%/% �!9% �!  ($&;!7./.=(9%%. 

�(/!"!-+( 1-(1.-."+ !'$.=.3" -! "! "%98$%-832%9 =() ",%(9, 8 /!-
-#3" -! " % -.7,%"%( -. "(*%). �-!"-.,$%,.*%( $804( 1-!,!=%"& 9("!=!9 !1-
-+ /%,.*%#, % 1!$&78# =$# :"!5!  1(<%.$&*+( 1-% 1! !'$(*%# / /.-"!6($( .-
>.$/.9. �('!$&4%( 1.-"%% /.-"!6($# 9!>*! 1-!"-.,$%,."& 9("!=!9 1!5-8>(-
*%# , -. ",!- %$% !1-+ /%,.*%(9 , #2%/.;. 

8�����	���	� ������� 
���	#	���	. 	 ( .5-!"(;*%0( /%( 9(-!1-%#-
"%# *.1-.,$(*+ , 1(-,83 !0(-(=& *. ,+-.2%,.*%( /-(1/%; 8 "!)0%,+; -. "(-
*%),  1! !'*+; 1-!"%,! "!#"& '!$(7*#9. 	 !"=($&*+( 5!=+,  /$.=+,.32%( # 
1!5!=*+( 8 $!,%# ,  !0(".*%%   ,+4( 1(-(0% $(**+9% .5-!"(;*%0( /%9% 9(-
-!1-%#"%#9%, !'( 1(0%,.3" 1!$80(*%( 7=!-!,!5! /.-"!6($# '(7 ;%9%0( /%; 
!'-.'!"!/. �  !>.$(*%3, "./.# 1!5!=. *.  -.=8(" *( 0. "!. �!$5! -!0*+) 1-!-
5*!7 1!5!=+, *( 5.-.*"%-8(" "!0*! "%. �5-!7. 1!"(-& 8-!>.# !" '!$(7*() 1-% 
*('$.5!1-%#"*+; 8 $!,%#; =! 30 % % '!$(( =%/"8(" *(!';!=%9! "& 1-!,(=(*%# 
7.2%"*+; ;%9%0( /%; 9(-!1-%#"%). �!$(( "!5!, 1-!,(=(*%( %; =!$>*! '+"& 
 ,!(,-(9(**+9, "./ /./ 1-% 1!-.>(*%% 6%"!6"!-!7!9 10 % -. "(*%) ! ".*!-
,%"& -.7,%"%( '!$(7*% 8>( *(,!79!>*!, ! 0(9 '+$!  /.7.*! ,+4(.  

�($&;!71-!%7,!=%"($% , -#=( (,-!1() /%;  "-.* 1-!,!=#" =! 10—15 !1-
-+ /%,.*%) /.-"!6($# 68*5%<%=.9%, 0"! ( "( ",(**! ,+7+,.(" 1-!"( " !'2(-
 ",(**! "% %  1(<%.$% "!, 1! !;-.*( !/-8>.32()  -(=+. 	  ,#7%   :"%9 1.--
$.9(*" �,-! !37. -.  9."-%,.(" *(!';!=%9! "&  *%>(*%# /!$%0( ",. !'-.'!-
"!/ / 2013 5. *. 75 %, ". (. !*% =!$>*+ ,+)"% *. *.4 8-!,(*& — 3—4 !'-.'!"-
/% 7. ,(5(".<%3.  

�!5=. >( %; 1-!,!=%"&? �! =.**+9 	 (-!  %) /!5! %* "%"8". 6%"!1."!$!-
5%% [4] % -#=. =-85%; *.80*+; 80-(>=(*%) [5, 6], 1(-,.# 1-!6%$./"%0( /.# !'-.-
'!"/. 1-!"%, 6%"!6"!-!7. =!$>*. 1-!,!=%"& # 1(-(=  9+/.*%(9 '!",+, . 1! $(-
=832%( 0(-(7 7—10 =*() 1! $( 1-(=+=82(). � $% 1! $( !'-.'!"/% /!*"./"*+9% 
68*5%<%=.9% , "(0(*%( 2—3 0. !, ,+1.$! =! 3 99 ! .=/!,, "! !'-.'!"/8 *.=! 
1!,"!-%"&. 	 <($!9 1-% "./!)  ;(9( :"!  ! ".,%" 3—4 !'-.'!"/% 7.  (7!*. 

�-% ,+'!-(  -!/!, !1-+ /%,.*%# % ,+'!-( 1-(1.-.". 9!>*! !-%(*"%-!-
,."& # 1! 6.7.9 -.7,%"%#. 

�.7. 1 — !" 1!$*+; , ;!=!, =! *.0.$.  9+/.*%# '!",+ , -#=/.;. �.  . 
$% "&(, , :"!" 1(-%!= *.-. ".(" 9(=$(**!, 1!:"!98 9!>*! % 1!$&7!,."& 68*-
5%<%=+ /!*"./"*!5! =() ",%# (�-=.*, �%".* �-45, �.*/!<(', �%-$.*, �-.,!, 
�%*('), . "./>( 68*5%<%=+  % "(9*!5! =() ",%#, *! $804( %7 "(;, 0"! *( '8=8" 
% 1!$&7!,.*+ ,! ,"!-83 % "-("&3 6.7+ (
/-!'." ��). �.  !-".; ,! 1-%%90%-
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,+; / 6%"!6"!-!78 %*"(-,.$ — 7—10 =*(), *. *(,! 1-%%90%,+; — 11—
14 =*(). �! , <($!9 %*"(-,.$ 9(>=8 !'-.'!"/.9% 7.,% %" !" ,%=. 1-(1.-.". % 
1!5!=*+; 8 $!,%). 

�.7. 2 — !" *.0.$.  9+/.*%# '!",+ =! <,("(*%# (%=(" '+ "-!( *.-. ".*%( 
'!",+, !*. 8=,.%,.(" # /.>=+( 4—5 =*()) — *(!';!=%9! 1-%9(*#"& 68*5%<%-
=+  % "(9*!5! =() ",%# (�("./ %$, �%=!9%$ �!$= ��, �*6%*%"!), 7.2%2.3-
2%( *!,+) 1-%-! " $% "&(,. �-%9(*#3" # 1! !'+0*!)  ;(9( 0(-(7 7—10 =*(). 

�.7. 3 — !" <,("(*%# =! ( "( ",(**!5! !"9%-.*%# '!",+. 	 :"8 6.78 <($& 
!'-.'!"!/ 7.2%"%"& *( "!$&/! '!",8 !" 6%"!6"!-!7. % .$&"(-*.-%!7., *! % 
/$8'*% !" 1(-(7.-.>(*%# 6%"!6"!-!7!9. �(/!9(*=8(9+( 68*5%<%=+ (�*6%*%-
"!, �%-$.*). 

8�����	���	� ������� ����	#	���	. �!-*#/% #,$#3" # -(7(-,."!-.9% 
,-(=%"($(), '!$(7*(), . "./>( 1(-(*! 0%/.9% ,%-8 !,. �!:"!98 '!-&'.    !--
*#/.9% #,$#(" # *(!"?(9$(9!) 0. "&3 1-!6%$./"%0( /%; 9(-!1-%#"%) 1! 1-(-
=!",-.2(*%3 7.'!$(,.*%) /.-"!6($#. �66(/"%,*! "& 7.2%"+ 1! .=!/ /.-"!-
6($# !"  !-*#/!, 7.,% %" !"  ,!(,-(9(**!5! % /.0( ",(**!5! ,+1!$*(*%# , (5! 
/!91$(/ . .5-!"(;*%0( /%; % ;%9%0( /%; 9(-!1-%#"%).  

�-% ! (**() !'-.'!"/( 1!0,+ (7#'$(,.# , 1.4/., $82(*%(  "(-*%) 1!$# 
!0%2.3" # !" !=*!$("*%;  !-*#/!, :66(/"%,*((, 0(9 1-% 1-!,(=(*%% :"%; -.-
'!" ,( *!), "./ /./ 1! $( !'-.'!"/% 1!0,+ ! (*&3 7*.0%"($&*!  *%>.(" # 
:*(-5%# -.7,%"%# /!-*(,%2*+; % /!-*(!"1-+ /!,+;  !-*#/!,. � (*&3, 1! $( 
8'!-/% 1-(=4( ",(**%/., 1!= /.-"!6($& :66(/"%,*! ,*( (*%( 1! ,(5("%-83-
2%9  !-*#/.9 5(-'%<%=!,  1$!4*!5! =() ",%#: �-.5.* �!-"( (1,5—4,0 $/5.), 
�!-*.=! 500 (3,0—4,0 $/5.), �.8*=.1 (5,0—8,0 $/5.). 

	 ,( (**%) 1(-%!= 1!=.,$(*%( 1(-,!) ,!$*+ !=*!$("*%; =,8=!$&*+;  !--
*#/!, 1-!% ;!=%" ,! ,-(9# 1-(=1! .=!0*!) !'-.'!"/% 1!0,+, *.-(7/% '!-!7=, 
 .9!5! 1-!<(  . 1! .=/%. 	 1(-%!= 1! $( 1! .=/% % 7. 2—3 =*# =! 1!#,$(*%# 
9.  !,+; , ;!=!, 1-!=!,!$& ",(**!5! /.-"!6($# 1! ,(5("%-832%9 !=*!$("-
*%9 =,8=!$&*+9 % 7$./!,+9  !-*#/.9 9!>*! % 1!$&7!,."& �(5$!* �81(- BP   
*!-9!) -. ;!=. 2 $/5., �!-*.=! BP — 2—3 $/5., �(*/!- �� — 0,7—1,4 $/5.. 
�-% ,+ !"( '!",+ /.-"!6($# 5  9 !'-.'!"/8 �(*/!-!9 �� (0,3 /5/5.) *(!';!-
=%9! 1!,"!-%"&, 0"!'+ 8*%0"!>%"& *!,83 ,!$*8  !-*#/!,. 

�-!"%, 9*!5!$("*%; (1+-() 1!$780%)) % !=*!$("*%; 7$./!,+; % =,8=!$&-
*+;  !-*#/!, ,+ !/%) :66(/" =! "%5.(" # 1-% =-!'*!9 ,*( (*%% 5(-'%<%=. 
�%"8  ���: 1! 1(-,!) ,!$*(  !-*#/!, 1! $( !/80%,.*%# *!-9. -. ;!=. 1-(1.-
-.". *. 1 5.  ! ".,$#(" 30 5, 1! ,"!-!) ,!$*(  !-*#/!, — 20 5. 

	 6.78 /.-"!6($# 2—6 $% "&(, -(/!9(*=8(" # './!,.#  9( & 5(-'%<%=!, 
�(*/!- �� + �%"8  ��� (0,3 + 0,05 /5/5.). �-% :"!9 1!5%'.3" "./%(  !-*#/% 
/./: ! !" 1!$(,!), '!=#/ 1!$(,!), 1%/8$&*%/%, 9#"., 2("%**%/%, 1+-() 1!$78-
0%) % 9*!5%( =-85%(. 

�-%  %$&*!) 7. !-(**! "% 7$./!,+9%  !-*#/.9% -(/!9(*=8(" # 1-%9(-
*#"& 5-.9%*%<%=+: �.*"(-. �� (1,0—1,5 $/5.), �37%$.= �!-"( �� (1,5—2,0 
$/5.), �%8-. �� (0,8—1,2 $/5.). 

�./%9 !'-.7!9, 1-(= ".,$(**+( 9(-+ ;%9%0( /!) 7.2%"+ 9!58"  1! !'-
 ",!,."& 7*.0%"($&*!98 1!,+4(*%3 8-!>.)*! "% % /.0( ",. /.-"!6($# ,  ($&-
 /!;!7#) ",(**+; 1-(=1-%#"%#; *.4() -( 18'$%/%.  
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1. $�����
, .. �. �!$(7*% /.-"!6($# [�(/ "] / �. 	. �!1/!,. [% =-.]. — �. : �!$! , 1980. 
— 304  . 

2. $�	
��, �. �. �(9(*!,!= ",! /.-"!6($# [�(/ "] / �. 
. �% .-(,, �. �. �-!6%9(<. — 
�. : �!  ($&;!7%7=.", 1982. — 238  . 

3. .
�
���, �.  . �-!>.) % /.0( ",! /.-"!6($# [�(/ "] / �. �. �.-9.*!, [% =-.]. — 
�. : �!  ($&;!7%7=.", 1988. — 167  . 

4. �������� �. �. �%"!6"!-!7:  -!/% 7.2%"*+; !1-+ /%,.*%) /.-"!6($# [�(/ "] / 

. 	. �%$%11!, [% =-.] // �.-"!6($(,!= ",!: -(78$&"."+ %  $(=!,.*%), %**!,.<%%, 1-./"%0(-
 /%) !1+" : 9."(-%.$+ *.80.-1-./". /!*6(-(*<%% % /!!-=%*.<%!**!5!  !,(2.*%# «�.80*!( 
!'( 1(0(*%( % %**!,.<%!**!( -.7,%"%( /.-"!6($(,!= ",.» / �! . ./.=.  .-;. *.8/, 	 (-! . 
��� /.-"!6. ;!7-,. ; 1!= -(=. �. 
. �%9./!,.. — �., 2008. — �. 2. — 330  . 

5. �% "(9. ,(=(*%#  ($& /!5! ;!7#) ",. 
�� ���� ��� *. 1991—1995 5!=+ [�(/ "]. 
— �+/"+,/.-: �!9% /*%>*!( %7=."($& ",!, 1991. — 208  . 

6. �.-"!6($& �!  %% [�(/ "] / 1!= -(=. 
. 	. �!-48*!,.. — �., 2003. 
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= � 631.8:631.4 (470.13) 

 

� 	�
��� 
		�����+ ��(������� � ��(����	��� 	��	��
 ��� ���	���� ������� �
-

��'
 �
 ���� �
 �	���� "�
����+( 	�	��� � 	
�������1�(	� ������
���+( �
"��, ����-

+� ��'����*� ���	��� �� 1000 �� 3000 �3 ��
����	��( �������� '
 
����* 	����. 

 
-. -. 1��)�, 

9$.=4%) *.80*+)  !"-8=*%/ $.'!-."!-%% 9(;.*%7.<%%, 1-(1!=.,."($& 
(��� ����� �( 18'$%/% �!9% �!  ($&;!7./.=(9%%, 

�+/"+,/.- /%) $( *!) %* "%"8") 
 

6�
�4�	�� �����1� � ��8��	
����� 1
6���  
��5 	������5 �
	��
 �
 ���5 102 

 

�=*%9 %7 /$30(,+; 6./"!-!, 8 1(4*!5! -.7,%"%# 1-!9+4$(**!5! >%-
,!"*!,!= ",. #,$#(" # :66(/"%,*!( % 1!$&7!,.*%( !-5.*%0( /%; 8=!'-(*%) — 
*.,!7. *. 1!$#;   <($&3  *%>(*%# 7."-." *. 9%*(-.$&*+( 8=!'-(*%# 1-% ,+-
-.2%,.*%% /!-9!,+;, !,!2*+; % =-85%;  ($& /!;!7#) ",(**+; /8$&"8-. �-% 
:"!9 1!,+4(*%( :/!*!9%0( /!) -(*".'($&*! "% >%,!"*!,!= ",. *.1-#983 7.-
,% %" !" :66(/"%,*! "% "(;*!$!5%% ,*( (*%# *.,!7. [1, 2]. 	*( (*%( *.,!7. *. 
1!$# , /.0( ",( !-5.*%0( /!5! 8=!'-(*%# #,$#(" # !=*%9 %7  .9+; 7."-."*+; , 
1-!<(  ( (5! 1(-(-.'!"/% % 8"%$%7.<%%, 1!:"!98 !0(*& ,.>*! 9%*%9%7%-!,."& 
7."-."+ %9(**! *. =.**!9 :".1(. �-!9( "!5!, >%=/%( >%,!"*!,!=0( /%(  "!/% 
#,$#3" # 8*%/.$&*+9 % <(**+9 !-5.*%0( /%9 8=!'-(*%(9. �!:"!98  !,-(-
9(**.#  % "(9. =$# ,*( (*%# *.,!7. =!$>*. !",(0."&  $(=832%9 "-('!,.*%#9:  

- 9%*%9.$&*+( 7."-."+ *. ,*( (*%(; 
- 8=!' ",! , 1!, (=*(,*!) :/ 1$8.".<%%;  
- ,+ !/.# 1-!%7,!=%"($&*! "&; 
- 9./ %9.$&*.# *.=(>*! "&.  
�.%'!$(( :/!*!9%0*+9% =$# ,*( (*%# >%=/!5! *.,!7.  0%".3" # 4$.*5!-

,+(  % "(9+ %  .9!=,%>82%( # =!>=(,.$&*+( 9.4%*+, /!"!-+( 1!7,!$#3" 
,*! %"& !" 1000 =! 3000 93 7.  9(*8 -.'!"+, 1-% :"!9 7.=() ",!,.* "!$&/! !=%* 
"-./"!-. 

�$# /-81*+; >%,!"*!,!=0( /%; /!91$(/ !, *.%'!$(( :66(/"%,*. 4$.*-
5!,.#  % "(9., =$# 9.$+; %  -(=*%; 6(-9 % /!91$(/ !, !1"%9.$&*! % 1!$&7!-
,.*%(  .9!=,%>82() # =!>=(,.$&*!) 9.4%*+. 

�(;*!$!5%# ,*( (*%#  "!/!, 4$.*5!,!)  % "(9!) *.0.$. % 1!$&7!,."& # 
/!99(-0( /% , ��
 % �.*.=(, *.0%*.#   1960-; 55., =$# ,*( (*%# *. 1!$# ! .=-
/.   !" "!)*%/!,  "!0*+; ,!=. �($& /!;!7#) ",(**!( 1-%9(*(*%( :"!) "(;*!-
$!5%% *.0.$! & , /!*<( 1970-; 55. �./ /./ 4$.*5!,+(  % "(9+ =$# ,*( (*%# 
>%=/!5! *.,!7. %9(3" -#= ,.>*+; 1-(%982( ", =$# /-81*+; /!91$(/ !, 1! 
 -.,*(*%3   "-.=%<%!**+9%  % "(9.9% ,*( (*%#, !*% !0(*& '+ "-!  ".$% 1!-
18$#-*+9%. �(-,+(  % "(9+ 1!#,%$% & , �!  %% !"*! %"($&*! *(=.,*!, , 
2005 5. (�	� «�-!1.-(,!»), /!5=. *.0.$! & *!,!(  "-!%"($& ",! /-81*+;  ,%-
*!/!91$(/ !,. 

                                           
102© �(=3/ 	. 	., 2012  
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� *!,*+9 :$(9(*"!9 4$.*5!,+;  % "(9 #,$#3" # 4$.*5%. �$.*5, % -
1!$&78(9+) , 4$.*5!,+;  % "(9.; =$# 1(-(/.0/% % ,*( (*%# *.,!7., 1! 1-%0%-
*( "#>($+; 8 $!,%) :/ 1$8.".<%%  1(<%.$&*! =($.(" # !0(*& 1-!0*+9 % %7*!-
 ! "!)/%9. �$.*5  ! "!%" %7 8 "!)0%,!5! / 8$&"-.6%!$("!,!98 %7$80(*%3 
1!$%8-(".*!,!5! 1!/-+"%# % ,*8"-(**(5! .-9%-832(5! "/.*!5!  $!# %7  %*"(-
"%0( /!5! ,!$!/*.. 	*(4*## 1!,(-;*! "& 8 "!)0%,. / % "%-.*%3, *! 0(9 
'!$&4( ! "-+; /.9*() '8=(" , 1!$(, "(9 4$.*5 '+ "-(( %7!"-(" # (%7*! %" #). 
�7*8"-% 4$.*5 1!/-+"  1(<%.$&*+9 1!/-+"%(9 =$#  *%>(*%# "-(*%#. �! 
!<(*/.9  -!/  $8>'+ 4$.*5.  ! ".,$#(" 400—500 "+ #0 9³. �/.*!(  %*"("%0(-
 /!( ,!$!/*! 1-%=.(" 4$.*58 1-!0*! "& 1-% -. "#>(*%% % *( =.(" 4$.*58 1(-
-(/-80%,."& #. �-(=($ 1-!0*! "% 4$.*5. *. -.7-+, !'+0*!  ! ".,$#(" !" 10 =! 
40 " , 7.,% %9! "% !" "%1. 4$.*5. % (5! =%.9("-.. �%.9("- ! *!,*!5! 9.5% "-
-.$&*!5! "-8'!1-!,!=. !'+0*!  ! ".,$#(" 150—200 99. �(9 '!$&4( =%.9("- 
"-8'!1-!,!=., "(9 9(*&4( =.,$(*%# "(-#(" # 1! (5! =$%*( % 1!"-('$#(" # 
9(*&4( :*(-5%% *. 1(-(/.0/8. 

	"!-+9, *( 9(*(( ,.>*+9 :$(9(*"!9 4$.*5!,+;  % "(9, #,$#(" # =%7($&-
*.# *. ! *.#  ".*<%#. 	.>*!, 0"!'+ 8 ".*!,$(**+) *. !  '+$  1(<%.$&*! 
1-(=*.7*.0(* =$# 1(-(/.0/% *.,!7. % ! *.2(* %79($&0.32%9 9(;.*%79!9. 
�-!9( "!5!, ( $% 1$.*%-8(" # 1(-(/.0%,."& *(-.7=($(**+) *.,!7 *(!';!=%9! 
1(-(= ! *!,*+9 *. ! !9 % 1!$&7!,."& =!1!$*%"($&*+) — 1!=.32%) %7 *.,!-
7!*./!1%"($# 1!5-8>*!) *. !   ! , "-!(**+9 -(>82%9 9(;.*%79!9. �!5-8>-
*!) *. ! , /./ 1-.,%$!, ,+1!$*#(" #   5%=-!1-%,!=!9 !" =%7($&*!5! =,%5."($#, 
. =$# 8=!' ",. 9.*%18$#<%% %9 *. 1$."6!-9( 9!*"%-8(" #  "-($.   $('(=/!). 
�-!9(  % "(9+ 7.18 /. =,%5."($#, 81-.,$(*%( *. ! *!)  ".*<%() =!$>*! 
%9("& 7.2%"*+(  % "(9+, /!"!-+( !"/$30." =,%5."($& , /-%"%0( /%;  %"8.<%-
#;, "./%; /./ *%7/!( =.,$(*%( 9. $., 1(-(5-(, %$% 1!"(-# *.1!-.. 

�./ 1-.,%$!, /-!9( =%7($&*!5! =,%5."($#,  !(=%*(**!5!   ,+ !/!*.1!--
*+9 *. ! !9 *. 1$."6!-9( 9!*"%-8(" # =!1!$*%"($&*! /!91-(  !- % 18 /!,.# 
8 ".*!,/. =$# 7.18 /. 1+>() =$# !0% "/% 4$.*5!, 1!= =.,$(*%(9.  

�$# 1(-(,!7/%, 8/$.=/% %  '!-/% 4$.*5!, 1-%9(*#3" # 1-%<(1*+( "-.* -
1!-"%-!,2%/%, ! *.2(**+( 5%=-!1-%,!=!9 %  % "(9!) 81-.,$(*%#  /!-! "&3 
,-.2(*%# '.-.'.*. % (5! *.1-.,$(*%(9 =$# 8=!' ",. 8/$.=/% %  9!"/% 4$.*-
5!,. 	.>*+9 :$(9(*"!9 #,$#(" #  % "(9. -.,*!9(-*!) 8/$.=/% 4$.*5., "./ /./ 
/.>=+) "-.* 1!-"%-!,2%/ 9!>(" ,9(2."& !" 1200 =! 1800 9 4$.*5!,. 	,%=8 
"!5! 0"! "-.* 1!-"%-!,2%/ 1-(=*.7*.0(* =$# 1(-(,!7/% 4$.*5. 1! 1!$#9, (5! 
-.9. % 1!=,( /. =!$>*+ '+"& !0(*& *.=(>*+9%. 

�$# ,*! . *.,!7. , 1!$#, /./ 1-.,%$!, % 1!$&78(" # =,. "%1. *.,( *+; *. 
"-./"!- .11$%/."!-!,: 

- /8$&"%,."!-   ,*8"-%1!0,(**+9 %*>(/"%-!,.*%(9 (%*>(/"!-); 
- .11$%/."!- 1!,(-;*! "*!5! ,*( (*%#. 

11$%/."!- 1!,(-;*! "*!5! ,*( (*%# 0.2( , (5! 1-%9(*#(" # =$# ,*( (*%# 

>%=/!) 6-./<%% *.,!7.. �8$&"%,."!- >(   ,*8"-%1!0,(**+9 %*>(/"%-!,.*%(9 
1!7,!$#("  -.78 ,! ,-(9# ,*! . ! 82( ",$#"& 7.=($/8 *.,!7. , 1!0,8, 1!:"!98 
#,$#(" # *(7.9(*%9+9 %* "-89(*"!9 =$# ,*! . *(-.7=($(**!5! *.,!7.. 

�-%*<%1 -.'!"+ 4$.*5!,!)  % "(9+   '8/ %-8(9+9 4$.*5!9 7./$30.(" # 
,  $(=832(9. � *!,*!) 9.5% "-.$&*+) 4$.*5 *(!';!=%9! 1-!$!>%"& 1! 7(9$( 
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/ <(*"-8 1!$#, *. /!"!-!( 1$.*%-8(" # ,*( "% *.,!7. �!= !(=%*%"& / 9.5% "-
-.$&*!98 4$.*58 '8/ %-8(9+) 4$.*5 % -. /-8"%"& (5! /  .9!98 =.$&*(98 85$8 
1!$#. �-85!) /!*(< '8/ %-8(9!5! 4$.*5. 1!= !(=%*#(" # / *.,( *!98 .11$%-
/."!-8. �! $( 0(5! .11$%/."!-  ! 4$.*5!9 '8/ %-8(" # "-./"!-!9 1! 1!$3 
0($*!0*+9  1! !'!9, 1!/. *( !'-.'!".(" # , # 1$!2.=& 1!$#. �! $( 7.,(-4(-
*%# ,*! ., 1(-(=  ,(-"+,.*%(9 4$.*5!, , /."84/8  $(=8(" %; !0% "%"& /!9-
1-(  !-!9. �$.*5 !'+0*! 1-!0%2.(" # 1-% 1!9!2% :$. "%0*!5! 4.-%/., 1-!-
".$/%,.(9!5! 1! , () (5! =$%*(  >."+9 ,!7=8;!9. 

�-%*<%1 -.'!"+  .9!=,%>82() # =!>=(,.$&*!) 9.4%*+ 7./$30.(" # , 
 $(=832(9 ( 9. -% 8*!/).  

 

 
�-%*<%1 -.'!"+  .9!=,%>82() # =!>=(,.$&*!) 9.4%*+: 

1 — *.,!7!*./!1%"($&; 2 — 9(4.$/.   1-%,!=!9 !" 	�� "-./"!-.; 3 — "-./"!-;  
4 — 1!=.32.# "-8'.; 5 — =%7($&*.# *. ! *.#  ".*<%# %$% *. !  !" 	�� "-./"!-.;  

6 — /."84/.  ! 4$.*5!9; 7 — '8/ %-8(9+) "-./"!-!9 4$.*5   .11$%/."!-!9 =$# ,*! .  
%$%  .9!=,%>82.# # =!>=(,.$&*.# 9.4%*. 

 
�."84/8  ! 4$.*5!9 *(!';!=%9! 8 ".*!,%"& *. /-.3 1!$#, *. /!"!-!( 

"-('8(" # ,*( "% >%=/%) *.,!7. �"'8/ %-!,."& "-./"!-!9 "($(>/8   =!>=(-
,.$&*!) 184/!) *. , 3 =$%*8 4$.*5. % ,/$30%"& 1!=.08 >%=/!) 6-./<%% *.-
,!7. ,+ !/!*.1!-*+9 *. ! !9 — "($(>/. *.0*(" =,%5."& #  .9! "!#"($&*! 7. 
 0("  9."+,.*%# /."84/% !" 1-%,!=. -(=8/"!-. 5%=-!"8-'%*+. 

 
�	��	����
	����	� ��	��� 

1. ����������,  .  . �(;.*%7.<%# >%,!"*!,!= ",. [�(/ "] / �. �. �($#*0%/!,. — �. : 
�!$! , 1977. — 368  . 

2.  �	��, -. �. �(;.*%7.<%# -.'!" *. >%,!"*!,!=0( /%; 6(-9.; [�(/ "] / �. �. �! !,. 
— �. : 	+ 4. 4/., 1982. — 400  . 
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	�
 � ����
���+( �������� �
 ��������� ������-���'���	��� 	���������������� 

����+ � ���
���	�� ������ �������� 	��������
. 
 

&. (. 2������>�,  
=!/"!-  ($& /!;!7#) ",(**+; *.8/, 

,(=82%) *.80*+)  !"-8=*%/ $.'!-."!-%% 7(9$(=($%#, 1-!6(  !-  
(��� ����� �( 18'$%/% �!9% �!  ($&;!7./.=(9%%, 

�+/"+,/.- /%) $( *!) %* "%"8") 
 

077����	����� ���������4� ���1�����5 ��������  
�
 �����	�-����������3 ��2	
3 ���������� ��1� 103 

 

	.>*.# -!$& , ,! 1-!%7,!= ",( 1!0,(**!5! 1$!=!-!=%# 1-%*.=$(>%" !--
5.*%0( /%9 8=!'-(*%#9, ! !'(**! , %;  !0(".*%%   9%*(-.$&*+9%, . "./>(   
=-85%9%  -(= ",.9% ;%9%7.<%%. 

	 *.4(9 %* "%"8"( , "(0(*%( '!$(( 0(9 30 $(" (1978—2010 55.) %  $(=!,.-
$% ,$%#*%( !-5.*%0( /%; % 9%*(-.$&*+; 8=!'-(*%) *. .5-!;%9%0( /%( 1!/.7.-
"($% =(-*!,!-1!=7!$% "!) $(5/! 85$%*% "!)  -(=*(!/8$&"8-(**!) 1!0,+,  !-
=(->.2() 5898 . 2,1—2,6 %, �2O5 — 180—240, �2O — 146—190 95//5 1!0,+, 
-� !$ — 4,8—5,6, % 8-!>.)*! "& /8$&"8- /!-9!,!5!  (,!!'!-!". (/.-"!6($& — 
!=*!$("*%( "-.,+   1!= (,!9 9*!5!$("*%; — 9*!5!$("*%( "-.,+ 1 5. 1. — 
9*!5!$("*%( "-.,+ 2 5. 1. — !=*!$("*%( "-.,+ — /.-"!6($&). 	.-%.*"+ !1+". 
1-(= ".,$(*+ , ".'$. 1 % 2. 

�-5.*%0( /%( 8=!'-(*%# , ,%=( "!-6!*.,!7*!5! /!91! ". (���) ,*! %$% 
1!= /.-"!6($& =,. -.7. — , 1(-,!9 % 4( "!9 1!$#;. �-(=*%( .5-!;%9%0( /%( 
1!/.7."($% ��� '+$%  $(=832%9%: -� !$ — 7,2—7,5,  8;!( ,(2( ",! — 26—
30 %, 7!$&*! "& — 20—22 %,  !=(->.*%( !'2%; .7!"., 6! 6!-. % /.$%# —  !-
!",(" ",(**! 0,52—0,60; 0,50—0,56 % 0,42—0,48 %. �!$*+( *!-9+ 9%*(-.$&-
*+; 8=!'-(*%) -.  0%"+,.$% =$# ,! 1!$*(*%# ,+*! . :$(9(*"!, 1%".*%# 1$.-
*%-8(9!) 8-!>.)*! "&3 /8$&"8- (7($(*!) 9.  + ,%/!!, #*!)  9( % — 200, 
9*!5!$("*%; "-., — 150, /.-"!6($# — 150 </5.). �>(5!=*+( 1!$*+( =!7+ 9%-
*(-.$&*+; 8=!'-(*%) (/5/5. =.,.)  ! ".,%$%: 1!= /.-"!6($& — N60P30K180, ,%/!-
!, #*83  9( & — N40P32K116, 9*!5!$("*%( "-.,! 9( % — N40P32K108, . "./>( % -
1!$&7!,.$% 1/3 % 2/3 %; 0. "%. �$!2.=& =($#*/% — 100 92, 1!,"!-*! "& !1+". 
0("+-(;/-."*.#. �0(" 8-!>.# —  1$!4*!), 1!=($#*!0*+). 

	 -(78$&"."( =$%"($&*+; %  $(=!,.*%) 8 ".*!,$(*!, 0"! 8=!'-(*%#  82(-
 ",(**! ,$%#$% *. ! *!,*+( .5-!;%9%0( /%(  ,!) ",. =(-*!,!-1!=7!$% "!) 
1!0,+. �!=(->.*%( 5898 . *.%'!$(( 7*.0%"($&*! 1!,+ %$! & 1-% % 1!$&7!,.-
*%% !=*!5! ��� (*. 0,3—0,4 %) %  !,9( "*!9 (5! 1-%9(*(*%%   9%*(-.$&*+9% 
8=!'-(*%#9% (*. 0,2—0,5 %) 1!  -.,*(*%3   % ;!=*+9 (5!  !=(->.*%(9 (2,0—
2,6 %) (".'$. 1). �-% ,*( (*%% !=*%; 9%*(-.$&*+; 8=!'-(*%) (!" !=*!) "-("% 
=! 1!$*!) =!7+ NPK)  !=(->.*%( 5898 . %79(*#$! & *(7*.0%"($&*!, "./ /./ 
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9."(-%.$&*+9 % "!0*%/!9 *./!1$(*%# 85$(-!=. , 1!0,( , :"!9  $80.( '+$% 
"!$&/! /!-*(,+( % 1!>*%,*+( ! "."/% ,!7=($+,.(9+; /8$&"8-, 0(5! #,*! *(-
=! "."!0*! =$# -. 4%-(**!5! ,! 1-!%7,!= ",. !-5.*%0( /!5! ,(2( ",. 1!0,+. 

 
(���	#� 1. 	$%#*%( =$%"($&*!5! ,*( (*%# 8=!'-(*%) , /!-9!,!9  (,!!'!-!"(  

*. .5-!;%9%0( /%(  ,!) ",. =(-*!,!-1!=7!$% "!) 1!0,+ (0—20  9) 
 

Hr S P2O5 K20 8�*	� �����  
�� ()�	��, % 

pHKCl ��-%��./100 � ����� ��/�� ����� -��	��� 

1978 2010 1978 2010 1978 2010 1978 2010 1978 2010 1978 2010 

�(7 8=!'-(*%) 
— /!*"-!$& 2,1 2,1 5,5 4,2 3,1 4,0 10,3 9,4 223 186 146 81 
1/3 NPK 2,3 2,2 5,6 4,4 3,7 3,7 13,6 14,6 193 262 148 158 
2/3 NPK 2,5 2,3 5,6 4,7 3,4 3,6 16,8 14,8 184 284 152 167 
NPK 2,5 2,2 5,4 4,8 3,4 3,5 14,8 15,6 201 316 156 185 
���, 40 "/5. — 
�!* 1 2,5 2,8 5,2 5,5 3,7 3,4 15,3 15,8 211 328 148 191 
�!* 1+1/3 NPK 2,4 2,7 5,3 5,4 3,7 3,0 13,9 14,9 214 341 162 198 
�!* 1+2/3 NPK 2,4 2,6 5,2 5,4 3,4 3,1 14,6 15,6 246 357 178 212 
�!* 1+NPK 2,1 2,4 4,8 5,3 4,2 3,0 13,3 14,7 184 388 181 216 
���, 80 "/5. — 
�!* 2 2,4 2,8 5,3 5,7 3,8 2,3 15,0 15,8 201 307 170 204 
�!* 2+1/3 NPK 2,0 2,4 5,1 5,4 3,9 1,8 11,7 14,6 180 334 173 211 
�!* 2+2/3 NPK 2,6 2,9 5,2 5,5 4,4 1,6 13,0 15,0 240 349 185 221 
�!* 2+NPK 2,3 2,8 5,3 5,6 3,6 1,5 13,2 15,4 227 364 190 228 
HCP0,5 0,23 0,25 0,32 0,36 0,41 0,48 0,84 0,91 21,4 46,3 25,3 22,1 

 
	 ,.-%.*".;   9%*(-.$&*+9% 8=!'-(*%#9% % *. /!*"-!$( !"9(0(*! 7*.0%-

"($&*!( 1!=/% $(*%( 1!0,+ (*. 0,7—1,3 -� !$) , -(78$&"."( % 1!$&7!,.*%# 6%-
7%!$!5%0( /% /% $+; "8/!,, ,+*! . % ,+9+,.*%# /.$&<%# % 9.5*%# %7 1!0,+ % 
7.9(2(*%# %; %!*.9% ,!=!-!=. % .$39%*%#. �-%9(*(*%( ��� , 0% "!9 ,%=( % 
 !,9( "*!   9%*(-.$&*+9% 8=!'-(*%#9%  1! !' ",!,.$!  *%>(*%3 /% $!"*!-
 "% 7.  0(" ,*( (*%#   /!91! "!9 7*.0%"($&*!5! !'?(9. /."%!*!, /.$&<%# % 
9.5*%# % %; =() ",%# *. 1!0,(**+) 1!5$!2.32%) /!91$(/ . �(7 8=!'-(*%) % 
*. 9%*(-.$&*!9 6!*( 1!,+ %$. & 5%=-!$%"%0( /.# /% $!"*! "& *. 0,2—0,3 95-
:/,./100 5 1!0,+ %7-7. '!$&4!5! ,+*! . ,+9+,.*%# /."%!*!, /.$&<%# % 9.5*%#, 
, =-85%; ,.-%.*".; !*. %79(*#$. & *(7*.0%"($&*! [1]. 

� ".*!,$(*! 1!,+4(*%(  !=(->.*%# 1!=,%>*+; 6!-9 6! 6!-. % /.$%# ,! 
, (; ,.-%.*".; 1!  -.,*(*%3   /!*"-!$(9: 1-% ,*( (*%% 9%*(-.$&*+; 8=!'-(-
*%) —  !!",(" ",(**! *. 70—115 % 10—30, ��� — *. 120 % 40 95, 1-%  !,9(-
 "*!9 %; 1-%9(*(*%% — *. 140—155 % 30—40 95 *. 1 /5 1!0,+. 	 1! $(=*(9 
 $80.( 9%*(-.$%7.<%# !-5.*%0( /!5! ,(2( ",. -. "%"($&*+; ! "."/!, % "!--
6!*.,!7*!5! /!91! ". 1!= =() ",%(9 9%/-!!-5.*%79!, 1-!% ;!=%$. '!$(( %*-
"(* %,*!, "./ /./ ,*( (**+) 9%*(-.$&*+) .7!"  $8>%$ 1%"."($&*!)  -(=!) =$# 
-.7$%0*+; 5-811 9%/-!!-5.*%79!,, 0"! 1!7,!$#$! 8 /!-%"& 1(-(;!= :$(9(*"!, 
1%".*%# , =! "81*83 =$# -. "(*%) 6!-98 [2, 3, 4]. 

�*.0%"($&*!( *./!1$(*%( 1!=,%>*!5! 6! 6!-. % /.$%# , 1!0,( !'?# *#("-
 # *(1!$*+9 %; % 1!$&7!,.*%(9 -. "(*%#9% *. ;!$!=*+; 1!0,.; �(,(-., 0"! 
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1-(=1!$.5.(" =!1!$*%"($&*!( ,*( (*%( 9%*(-.$&*+; 8=!'-(*%) 1!=  ($& /!-
;!7#) ",(**+( /8$&"8-+ [6]. 

	*( (*%( !-5.*%0( /%; % 9%*(-.$&*+; 8=!'-(*%) , /!-9!,!9  (,!!'!-!-
"(  1! !' ",!,.$! 7*.0%"($&*!98 8,($%0(*%3 8-!>.)*! "%  ($& /!;!7#) "-
,(**+; /8$&"8- (".'$. 2). 

 
(���	#� 2. 	$%#*%( =$%"($&*!5! 1-%9(*(*%# !-5.*%0( /%; % 9%*(-.$&*+; 8=!'-(*%)  

*. 8-!>.)*! "& /8$&"8- /!-9!,!5!  (,!!'!-!". (,  -(=*(9 7. 2006—2010 55.),  
"/5.  8;!5! ,(2( ",. 

 
�����
��� $��������	� ����� 8�������	� ����� 

-��	���  

�������	 
=�����-

�����, �/�� 

'�	����� 

� ������-

�), % 

=�����-

�����, �/�� 

'�	����� 

� ������-

�), % 

=�����-

�����, �/�� 

'�	����� 

� ������-

�), % 

�(7 8=!'-(*%) 
— /!*"-!$& 5,0 — 3,3 — 2,0 — 
1/3 NPK 5,2 4,0 4,1 24,2 2,4 20,0 
2/3 NPK 5,4 8,0 4,3 30,3 2,6 30,0 
NPK 5,6 12,0 4,7 42,4 2,9 45,0 
���, 40 "/5. — 
�!* 1 5,1 2,0 4,1 24,2 2,6 30,0 
�!* 1+1/3 NPK 5,3 6,0 4,8 45,4 2,7 35,0 
�!* 1+2/3 NPK 5,5 10,0 5,2 57,5 2,8 40,0 
�!* 1+NPK 5,7 14,0 5,8 75,7 3,0 50,0 
���, 80 "/5. — 
�!* 2 5,6 12,0 4,5 36,3 2,8 40,0 
�!* 2+1/3 NPK 5,8 16,0 5,2 57,5 3,0 50,0 
�!* 2+2/3 NPK 6,0 20,0 5,8 75,7 3,3 65,0 
�!* 2+NPK 6,2 24,0 6,1 84,8 3,5 75,0 
HCP0,5 0,56  0,47  0,29  

 
	  -(=*(9 7. 5!=+ %  $(=!,.*%) 8-!>.)*! "& /.-"!6($# 1! ,.-%.*".9  !-

 ".,%$. 5,2—6,2 "/5.  8;!5! ,(2( ",., 1-(,+ %, /!*"-!$& *. 4—24 %. �.%-
'!$&4.# 1-!=8/"%,*! "& 1!$80(*. 1-%  !,9( "*!9 ,*( (*%% /!91! ". % 9%*(-
-.$&*+; 8=!'-(*%) (5,8—6,2 "/5. %$% *. 16—24 % ,+4(, 0(9 *. /!*"-!$(). 
��� , 0% "!9 ,%=(, ,*( (**+) , =!7.; 40 % 80 "/5., 1!,+4.$ 8-!>.) /.-"!6($# 
9(*(( 7*.0%"($&*! (5,1 % 5,6 "/5.  8;!5! ,(2( ",., , /!*"-!$( — 5,0 "/5.). 

�-!>.)*! "& !=*!$("*%; "-.,   8,($%0(*%(9 =!7 9%*(-.$&*+; 8=!'-(*%) 
,!7-. ".$.   2,4 =! 2,9 "/ 5.  8;!5! ,(2( ",., 1-(,+4.# /!*"-!$&*+) ,.-%.*" *. 
20—45 %. �!  -.,*(*%3   :"%9% ,.-%.*".9% !-5.*%0( /!( 8=!'-(*%( 1!,+4.$! 
8-!>.)*! "& "-., *(7*.0%"($&*! (*. 30—40 % ,+4( ,.-%.*". '(7 8=!'-(*%)). 
�=*./! 1-%  !,9( "*!9 %; 1-%9(*(*%% 8-!>.)*! "& !=*!$("*%; "-.,  82( "-
,(**! 8,($%0%,.$. &. �./, 1-% ,*( (*%% 40 % 80 "/5. ��� % 1!$*!5! 9%*(-.$&*!5! 
8=!'-(*%# 8-!>.)*! "& "-., '+$. 3,0—3,5 "/5., %$% *. 50 % 75 % ,+4(, 0(9 *. 
/!*"-!$(. �!*%>(**+( =!7+ NPK *. 6!*( /!91! ".  *%>.$% 8-!>.)*! "& *. 
10—25 % 1!  -.,*(*%3   % 1!$&7!,.*%(9 1!$*!) %; =!7+ [3, 4, 5]. 

�-%9(*(*%( 9%*(-.$&*+; 8=!'-(*%) *. 9*!5!$("*%; 7$./!,+; "-.,.; 
8,($%0%,.$! 8-!>.)*! "&  8;!5! ,(2( ",. =! 4,1—4,6 "/5., %$% *. 24,2—
84,8 % ,+4( 1!  -.,*(*%3   /!*"-!$(9. �.%'!$(( 7*.0%"($&*! 8-!>.)*! "& 
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"-., 1!,+4.$. & 1-% ,*( (*%% 9%*(-.$&*+; 8=!'-(*%) *. 6!*( ��� — =! 
5,8—6,1 "/5., 0"! 1-(,+4.$! /!*"-!$& *. 75—85 %. 

�!=(->.*%( .7!"., 1-!"(%*. % 6! 6!-. , /$8'*#; /.-"!6($# 1! ,.-%.*".9 
!1+". %79(*#$! & *(7*.0%"($&*!. �"9(0(*. "(*=(*<%# / 1!,+4(*%3  !=(->.-
*%# /.$%# % /.$&<%# , /$8'*#; 1-% 1!,+4(*%% =!7 8=!'-(*%). �!$%0( ",! 
/-.;9.$.  ! ".,%$! 12—13 %, 0"! 1-%'$%>.$! & / (5! !1"%9.$&*!98 7*.0(-
*%3. �%"-."!,  !=(->.$! & 40—115 95//5, 1-% ��� 250 95//5 [5]. 

�!=(->.*%( , !=*!$("*%; "-.,.;  8;!5! ,(2( ",. (19—21 %), 6! 6!-. 
(0,62—0,72 %), /.$&<%# (0,52—0,61 %) 1-./"%0( /% *( !"$%0.$! & !" /!$%0( ",. 
:"%; :$(9(*"!, *. /!*"-!$(. �!=(->.*%( .7!"., 1-!"(%*. % /.$%# , "-.,.; '+$! 
*.%'!$(( ,+ !/%9 1-%  !,9( "*!9 % 1!$&7!,.*%% ��� % NPK —  !!",(" ",(*-
*! 2,3; 14,4 % 2,9—3,4 % (*. /!*"-!$( — 1,9; 12,0 % 2,4 %). �!$%0( ",! *%"-."!, 
, !=*!$("*%; "-.,.;  ! ".,%$! 45—116 95/ /5, 0"! 7*.0%"($&*! *%>( ���. 

	 9*!5!$("*%; 7$./!,+; "-.,.;  !=(->.*%(  8;!5! ,(2( ",., 6! 6!-. % 
/.$&<%# 1! ,.-%.*".9 !1+". %79(*#$! & *(7*.0%"($&*!, , 1-(=($.; !4%'/% 
.*.$%"%0( /%; !1-(=($(*%). �!$%0( ",! .7!"., 1-!"(%*. % /.$%# , "-.,.; 1!-
,+4.$! &   8,($%0(*%(9 =!7 8=!'-(*%), ! !'(**! 1-%  !,9( "*!9 1-%9(*(*%% 
/!91! ". % 9%*(-.$&*+; 8=!'-(*%) —  !!",(" ",(**! *. 0,3—0,4; 2,0—2,5 % 
0,2—0,4 %. �!=(->.*%( *%"-."!, '+$! , 1-(=($.; ���. 

�./%9 !'-.7!9, !1"%9.$&*.#  % "(9. 8=!'-(*%#  ($& /!;!7#) ",(**+; 
/8$&"8- , 4( "%1!$&*!9 /!-9!,!9  (,!!'!-!"( *. =(-*!,!-1!=7!$% "!) 1!0,( 
—  !,9( "*!( ,*( (*%( "!-6!*.,!7*!5! /!91! ". (80 "/ 5. -.7 , "-% 5!=.) % 
9%*(-.$&*+; 8=!'-(*%) , =!7.;, -.  0%".**+; 1! ,+*! 8 1%"."($&*+; ,(-
2( ",   8-!>.(9, (>(5!=*!. �-% "./!9  1! !'( 8=!'-(*%# 7*.0%"($&*! 1!,+-
4.(" # 1$!=!-!=%( 1!0,+ % 1-!=8/"%,*! "& /8$&"8-  (,!!'!-!".. 

 
�	��	����
	����	� ��	��� 

1. .��
���	�
�, #.  . �!0,(**!-.5-!;%9%0( /%( ! *!,+ 1!$80(*%# ,+ !/%; 8-!>.(, 
[�(/ "] / �. �. �8$./!, /.#. — �%* / : �-!>.), 1978. — 270  . 

2.3����
=�,  . #. 	$%#*%( =$%"($&*!5! ,*( (*%# 8=!'-(*%) *. 1$!=!-!=%( 1!=7!$%-
 "!) 1!0,+ % 1-!=8/"%,*! "& /8$&"8- , /!-9!,!9  (,!!'!-!"( [�(/ "] / �. �. �('!".-@, 
[% =-.] // 
5-!;%9%#. — 2005. — B 4. — �. 5—9. 

3. 3����
=�,  . #. �!,+4(*%( 1$!=!-!=%# =(-*!,!-1!=7!$% "!) 1!0,+  -(=*() ".)5% 
�,-!1() /!5! �(,(-. [�(/ "] / �. �. �('!".-@, [% =-.] // 
5-!;%9%0( /%) ,( "*%/. — 2008. — 
B 6. — �. 35—36. 

4. 3����
=�,  . #. 	$%#*%( =$%"($&*!5! 1-%9(*(*%# 8=!'-(*%) *. .5-!;%9%0( /%( 
1!/.7."($% % '.$.*  !-5.*%0( /!5! ,(2( ",. , =(-*!,!-1!=7!$% "!) 1!0,( �( 18'$%/% �!9% 
[�(/ "] / �. �. �('!".-@,, 
. �. �8$%*!, // 
5-.-*+) ,( "*%/ �-.$.. — 2011. — B 2. — 
�. 11—12. 

5. 3����
=�,  . #. �!$& 8=!'-(*%) %  (,!!'!-!". , 1!,+4(*%% 1-!=8/"%,*! "% .5-!-
<(*!7!, �( 18'$%/% �!9% [�(/ "] / �. �. �('!".-@, [% =-.] // 
5-.-*.# *.8/. �,-!-�(,(-!-
	! "!/.. — 2010. — B 3. — �. 31—34. 

6. >���,���, 4. &. 	$%#*%( ,*(4*%; 8 $!,%) *. 9%*(-.$&*!( 1%".*%( -. "(*%) 
[�(/ "] / �. �. �8-'%</%) // 
5-!;%9%#. — 1965. — B 3. — �. 65—75. 
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$. 5. 2������, 

/.*=%=." "(;*%0( /%; *.8/ 
(�* "%"8"  !<%.$&*!-:/!*!9%0( /%; % :*(-5("%0( /%; 1-!'$(9 �(,(-.  

�!9% �� �-� �
�); 
 . -. '��������, 

/.*=%=." "(;*%0( /%; *.8/ 
(�* "%"8"  !<%.$&*!-:/!*!9%0( /%; % :*(-5("%0( /%; 1-!'$(9 �(,(-.  

�!9% �� �-� �
�) 
 

1������
 ������ ���
�
���� �
�
���	� �
��8�����  
� ���1������1 ��1�
����3 ������	  

�
�
�������3 	�2������ 104 
 
�82( ",832%( 9!=($% !<(*/% 1!/.7."($() '.$.* !,!) *.=(>*! "% (��) 

:$(/"-!:*(-5("%0( /!)  % "(9+ (���) ! *!,.*+ *. % 1!$&7!,.*%% -.7$%0*+; 
9."(9."%0( /%; 9("!=!,, -(.$%7.<%# /!"!-+; ,+1!$*#(" #   1-%9(*(*%(9 
#7+/!, 1-!5-.99%-!,.*%# ,+ !/!5! 8-!,*#. �=*!) %7 ! *!,*+;  1(<%6%/ :"%; 
9!=($() #,$#(" # *(!';!=%9! "& .*.$%7. 9*!>( ",.  ! "!#*%)  % "(9+, *(7.-
,% %9+; =-85 !" =-85.. �-%*%9.# ,! ,*%9.*%( =.**83 ! !'(**! "&, ,  "."&( 
1-(=$.5.(" # % 1!$&7!,."&  !,-(9(**+( /!91./"*+(  -(= ",. 1.-.$$($&*+; 
,+0% $(*%) =$# 8 /!-(*%# 1-!<(=8-+ !<(*/% 1!/.7."($() �� ���. 	  ,!3 
!0(-(=& 1!,+4(*%(  /!-! "% .*.$%7. *.=(>*! "% 1!7,!$%"  *#"& -#= !5-.*%-
0(*%) % =!182(*%) , % 1!$&78(9+; 9."(9."%0( /%; 9!=($#;, 8$804.# =! "!-
,(-*! "& 1!$80.(9+; -(78$&"."!,.  

�-!9( :"!5!, *(9.$!,.>*+9 6./"!-!9 #,$#(" # 1-%*#"%( !" 16.05.2011 5. 
/!91$(/ *!5! 1./(". =!/89(*"!, ! "(;*!$!5%0( /%; 1-.,%$.; -.'!"+ (���) 
��� !'2(!'#7."($&*!5! (*!-9."%,*!5!) ;.-./"(-., -.7-.'!".**+; 1! 1!-80(-
*%3 �%*% "-. :*(-5("%/% �� �
� «�� ���». 	 -.7-.'!".**!9 1-!(/"( ��� 
��� ,!1-! .9 !<(*/% �� 8=($(*! =! "."!0*!( ,*%9.*%(. 	  !!",(" ",%%   *%-
9% :". !<(*/. *. 1-(= "!#2%) 1$.*%-8(9+) 1(-%!= =!$>*. ! 82( ",$#"& # 
�
� «�� ���» (, %7!$%-!,.**! -.'!".32%; "(--%"!-%.$&*+; :*(-5! % "(-
9.; —  8'?(/"!9 !1(-."%,*!-=% 1("0(- /!5! 81-.,$(*%#) 1! /.>=!) /!*<(*-
"-%-!,.**!) :*(-5! % "(9( (/!*<(*"-%-!,.**+9 *.7+,.3" :*(-5! % "(98, 
,*8"-% /!"!-!) !" 8" ",83" !5-.*%0(*%# *. 1(-(=.08 9!2*! "% 1! $%*%#9 
:$(/"-!1(-(=.0% %7 !=*!) 7!*+ , =-8583), "(--%"!-%.$&*!) :*(-5! % "(9(, 
��� % ��� , <($!9. �'! *!,.**+9 #,$#(" # 18*/" ���, /. .32%) # *(!';!-
=%9! "% 1-%9(*(*%# 9."(9."%0( /%; 9!=($() =$# !<(*/% �� ���. 	 ( :"! , 
 !,!/81*! "% "-('8(" 1-!,(=(*%# *.80*!-%  $(=!,."($& /%; -.'!" 1! !'!'2(-
*%3  82( ",832(5! !1+". -.7-.'!"/% "./%; 9!=($(), 80("8 ,$%#32%; *. �� 
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6./"!-!,,  -.,*%"($&*!) ,+0% $%"($&*!) :66(/"%,*! "% % ". =. �!#,$#(" # 
*(!';!=%9! "& 1-!,(=(*%# -. 0("!, 1! !1"%9%7.<%% -. 1-(=($(*%# -(7(-,!, 
9!2*! "% /./   1!7%<%% *.=(>*! "%, "./ % :/!*!9%0( /!) :66(/"%,*! "%. 

	 ( ,+4(1(-(0% $(**+( 6./"!-+ 1-%,!=#" /  82( ",(**!98 8,($%0(*%3 
!'?(9!, ,+0% $(*%), .,  $(=!,."($&*!, % 7."-.0%,.(9!5! ,-(9(*%. �-% *(/!"!-
-+; 8 $!,%#; !*! 9!>(" ,+-. "% , =( #"/% -.7. �!:"!98 ./"8.$&*! "& -.7-.-
'!"/% ,.-%.*"!, 8 /!-(*%# 1-!<(  . -. 0(".  ! ,-(9(*(9 '8=(" "!$&/! -. "%. 
�.  9!"-%9 :"! =$# 1-!5-.99*!-,+0% $%"($&*!5! /!91$(/ . !<(*/% 1!/.7."(-
$() '.$.* !,!) *.=(>*! "% «�����-�-����», -.7-.'!".**!5! , !"=($( 
:*(-5("%/% ��� % ��� �!9% �� �-� �
�. 

�������� �������. �/!-! "& % 1!$*(*%# 1-!5-.99*!5! 1-%$!>(*%# , *.-
 "!#2(( ,-(9# 9!>(" '+"& 8,($%0(*. -.7$%0*+9%  1! !'.9%. �.%'!$(( 1(--
 1(/"%,*!( *.1-.,$(*%( -.7,%"%#  !,-(9(**+; .11.-."*+; ,!79!>*! "()  ,#-
7.*!   !'$. "&3 1.-.$$($&*+; ,+0% $(*%). � 1!$&7!,.*%(  -(= ", 1.-.$$($&-
*!) !'-.'!"/% %*6!-9.<%% 9!>(" '+"&  ,#7.*! /./   1-%9(*(*%(9 ,(/"!-*+; 
/!9.*= % -. 4%-(*%) (sse, sse2 % ". =.), "./ %   9*!5!#=(-*+9% <(*"-.$&*+9% 
1-!<(  !-.9% (��). 	"!-!) ,.-%.*" '!$(( 8*%,(- .$(* 1-% 1-./"%0( /!) -(.-
$%7.<%% % , 1! $(=*(( ,-(9# #,$#(" # *.%'!$(( ./"8.$&*+9 ,  ,#7%   !5-.*%0(-
*%(9 -! ". "./"!,!) 0. "!"+ <(*"-.$&*+; 1-!<(  !-!,. �-%9(*%"($&*! / 7.-
=.0( !<(*/% 1!/.7."($() �� ,  %$8 ((  1(<%6%/% *.%'!$(( 1(- 1(/"%,*+9 =$# 
% 1!$&7!,.*%# #,$#(" # 1-%9(*(*%( 9*!5!#=(-*+; ��. �$# 1!=",(->=(*%# 
:"!5! 1-%,(=(9 !<(*/8 "(!-("%0( /% ,!79!>*!5! 8 /!-(*%# 1-% 1-%9(*(*%% 
,+0% $%"($&*!5! 8 "-!) ",.   1.-.$$($&*+9 1-%*<%1!9 !'-.'!"/% %*6!-9.-
<%%   % 1!$&7!,.*%(9 7./!*. 
9=.$. (1-.,%$!, 8 ".*.,$%,.32((, /./!( 8 /!-
-(*%( 9!>(" '+"& 1!$80(*! *. 9*!5!1-!<(  !-*!) 9.4%*( 1-% %7,( "*!)  "(-
1(*% 1.-.$$($%79. .$5!-%"9.): 
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5=( η — /!:66%<%(*" 8 /!-(*%# -. 0("!,; S
compT  — !'2(( ,-(9# -. 0("*!) 

1-!<(=8-+ = Tseq + Tpar; — ,-(9# ,+1!$*(*%# 1! $(=!,."($&*!5! 80. "/. , .$-
5!-%"9(; Tpar — ,-(9# ,+1!$*(*%# 1.-.$$($&*!5! 80. "/. , .$5!-%"9(; p — 
0% $! 1-!<(  !-!,; Tcomm — ,-(9# *. 1(-(=.08 =.**+;; Twait — ,-(9# !>%=.*%# 
1-%  %*;-!*%7.<%%.  

�-%9(*%"($&*! / -.  9."-%,.(9!) 7.=.0( Tpar #,$#(" #  82( ",(**! 
'!$&4%9, 0(9 Tseq, . Tcomm % Twait 1-% 1-%9(*(*%% 9*!5!#=(-*+; ��� *(7*.0%-
"($&*!. �$#  !,-(9(**+; 9*!5!#=(-*+; �� ,($%0%*. p 9!>(" ,.-&%-!,."& # , 
1-(=($.; !" 2 =! 8, . , '$%>.)4(( ,-(9# (2( '!$&4(. 	  ,#7%   :"%9 η 9!>(" 
=! "%5."& ,($%0%* 1!-#=/. 1,7—7,5 (1-% p = 2—8). 

�$(=8(" !"9("%"&, 0"! , *. "!#2(( ,-(9#  82( ",8(" *( /!$&/! "%1!, 
/!91./"*+; .11.-."*+;  -(= ",,  1! !'*+; ,+1!$*#"& 1.-.$$($&*+( ,+0% -
$(*%#. � *!,*+9% #,$#3" # 9*!5!#=(-*+( <(*"-.$&*+( 1-!<(  !-*+( 8 "-!)-
 ",. (���), . "./>( 5-.6%0( /%( 1-!<(  !-*+( 8 "-!) ",. (���) % %;  !,9(-
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 "*!( % 1!$&7!,.*%(. 	 -.9/.; =.**!)  "."&% '8=(" -.  9!"-(*! 1-%9(*(*%( 
9*!5!#=(-*+; ��� =$# 1!,+4(*%#  /!-! "% .*.$%7. ��. 

�!9%9! -.7$%0*+; .11.-."*+;  1! !'!, % -(4(*%) =$# -(.$%7.<%% 1.-
-.$$($&*!) !'-.'!"/% %*6!-9.<%% ,  ! ".,( *. "!$&*+;  % "(9 , *. "!#2(( 
,-(9#  82( ",8(" -#= 1-!5-.99*+;  -(= ",, 1-(=*.7*.0(**+; =$# =.**!) <(-
$%. � 1!=!'*+9  $(=8(" !"*( "%  $(=832%(: OpenCL [1, 2], OpenMP [3]. �(-(-
0% $(**+(  -(= ",. #,$#3" # 8*%,(- .$&*+9%   "!0/% 7-(*%# % 1!$&7!,.*%# 
-.7$%0*+; 9.-!/ ��, *( 7.,% #" !" %; 1-!%7,!=%"($# %  1(<%6%/.<%). �!$(( 
"!5! OpenCL — *!,+)  ".*=.-" =$# -.7-.'!"/% 1-%$!>(*%) 5("(-!5(**+;  % -
"(9. �"!"  ".*=.-" % 1!$&78(" # =$# *.1% .*%# 1-%$!>(*%), /!"!-+( =!$>*+ 
% 1!$*#" # ,  % "(9(, 5=( 8 ".*!,$(*+ -.7$%0*+( 1! .-;%"(/"8-( ���, ��� % 
1$."+ -. 4%-(*%#. 	 $(= ",%( :"!5! !"1.=.(" *(!';!=%9! "& % 1!$&7!,."& 
-.7$%0*+( .$5!-%"9+ =$#  % "(9, ! *!,.**+; *. 1$."6!-9.; Intel, AMD % =-. 

�����	������� ����������. �$# 1-!,(-/% :66(/"%,*! "% -.'!"+ 9("!-
=%/% -. 1.-.$$($%,.*%# .$5!-%"9. !<(*/% 1!/.7."($() �� 1-!,(=(* -#= "( "!-
,+; -. 0("!, *. "( "!,+;  ;(9.; ��� -.7$%0*!) -.79(-*! "%. 	 /.0( ",( 1-!-
5-.99*!5!  -(= ",. 1.-.$$($&*+; ,+0% $(*%) % 1!$&7!,.$. & '%'$%!"(/. /./ 
OpenCL, "./ % OpenMP. �!$80(**+( -(78$&"."+ =$# =.**+; 1-!5-.99*+; 
 -(= ", ,! 9*!5!9 %=(*"%0*+. �. 0("+ 1-!,!=%$% & =$# =,8; "%1!, /!*6%58-
-.<%% "( "!,+;  ;(9: 1000 % 10000 -.7$%0*+;  ! "!#*%). 	 ( -. 0("+ '+$% 
1-!,(=(*+ =$# !=*!5!  (7!*. 5!=.. 	 ".'$. 1—5 1-%,(=(*+  -.,*%"($&*+( -(-
78$&"."+ =$# -.7$%0*+; "%1!, ��,  ;(9 ���, %; /!*6%58-.<%#;. �(78$&"."+ 
1!7,!$#3"  -.,*%"&  /!-! "& ,+1!$*(*%# -. 0("!, /./ 1-% % 1!$&7!,.*%% , (; 
#=(- (1!"!/!,) ���, "./ % 1-% 1! $(=!,."($&*!) !'-.'!"/( %*6!-9.<%%. 	 
".'$. 6 1-%,(=(*+ ;.-./"(-% "%/% % 1!$&7!,.**+; ���. �. 0("+ 1-!,!=%$% & 
18"(9 5-"% /-."*!5! ,+1!$*(*%# -. 0("*!) 1-!<(=8-+ 1-% *(%79(**+; 1.-.-
9("-.; =$# /.>=!)  ;(9+. 	 /.0( ",( /!*(0*!5! -(78$&".". '-.$! &  -(=*(( 
7*.0(*%( 1! 1-!,(=(**+9 :/ 1(-%9(*".9. �.7*%<. 9(>=8 -(78$&".".9% !=*!-
"%1*+; -. 0("!, !'8 $!,$(*. -.7$%0*+9 8-!,*(9 7.5-87/% �� , -.7*+( 9!-
9(*"+ ,-(9(*%. 
 

(���	#� 1. �. 0(" 1!/.7."($() �� =$# �� Core 2 Duo 
 

2	��� ������	� = 1000 2	��� ������	� = 10000 (������  

����� ,,� 

(�	��� ��-
���) 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

6 0,69 0,38 6,88 3,86 
10 1,39 0,75 13,97 7,55 
21 4,63 2,36 46,28 23,62 
51 27,67 14,6 279,81 148,40 
81 72,48 37,75 728,48 374,15 

 
 
 
 

(���	#� 2. �. 0(" 1!/.7."($() �� =$# �� Core i3 540 
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2	��� ������	� = 1000 2	��� ������	� = 10000 (������  

����� ,,� 

(�	��� ��-
���) 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

6 0,63 0,26 6,29 2,57 
10 1,29 0,53 12,69 5,24 
21 4,60 1,77 46,09 17,55 
51 27,17 11,31 268,10 108,59 
81 75,33 29,83 741,60 296,08 

 
(���	#� 3. �. 0(" 1!/.7."($() �� =$# �� Core i5 760 

 
2	��� ������	� = 1000 2	��� ������	� = 10000 (������  

����� ,,� 

(�	��� ��-
���) 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

6 0,64 0,19 6,68 1,92 
10 1,32 0,43 13,88 4,03 
21 4,94 1,52 49,17 14,04 
51 31,39 9,07 314,3 92,6 
81 81,83 22,61 821,47 236,93 

 
(���	#� 4. �. 0(" 1!/.7."($() �� =$# �� Core Quad Q9770 

 
2	��� ������	� = 1000 2	��� ������	� = 10000 (������  

����� ,,� 

(�	��� ��-
���) 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

6 0,65 0,18 6,45 1,81 
10 1,31 0,37 13,15 3,59 
21 4,36 1,13 43,38 11,27 
51 26,46 6,99 264,00 69,00 
81 68,74 17,6 690,00 176,57 

 
(���	#� 5. �. 0(" 1!/.7."($() �� =$# �� Xeon w3580 

 
2	��� ������	� = 1000 2	��� ������	� = 10000 (������  

����� ,,� 

(�	��� ��-
���) 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

-��� (�),  
���������������� 

������ 

-��� (�),  
������������ 

������ 

6 0,515 0,176 5,14 1,22 
10 1,09 0,336 10,95 2,45 
21 3,82 0,859 37,94 7,91 
51 23,02 4,95 230,32 48,23 
81 60,62 12,36 606,03 123,9 

 
 
 
 
 

(���	#� 6. �.-./"(-% "%/% % 1!$&7!,.**+; �� 
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&�	�������	� 7' 2������ ���, ..# 2	��� ��� 2	��� ������� 

Core 2 Duo 3,0 2 2 
Core i3 540 3,06 2 4 
Core i5 760 2,8 4 4 

Core Quad Q9770 3,2 4 4 
Xeon w3580 3,33 4 8 

 
�!$80(**+(  -.,*%"($&*+( -(78$&"."+ ,-(9(*% 1-!,(=(*%# -. 0("!, 1!7,!-

$#3" ,+0% $%"& /!:66%<%(*" η =$# -.  9!"-(**+; �� 1-% !<(*/( 1!/.7."($() �� 
=$# -.7$%0*+;  ;(9 ��� % %; /!*6%58-.<%#; (0% $!  ! "!#*%) 1000/10000 %  !!"-
,(" ",(**! η1000/η10000). �(78$&"."+ ,+0% $(*%)  ,(=(*+ , ".'$. 7. 

 
(���	#� 7. �!:66%<%(*" 8 /!-(*%# -. 0("!, =$# -.7$%0*+; % 1!$&7!,.**+; ��  

1-% -.  9!"-(*%% -.7*+; "( "!,+;  ;(9 ��� % %; /!*6%58-.<%% 
 

ηηηη1000/ηηηη10000 

������������� �������� ����� 
&�	�������	� 

7' 
6 10 21 51 81 

Core 2 Duo 1,82/1,78 1,85/1,85 1,96/1,96 1,9/1,89 1,92/1,95 
Core i3 540 2,42/2,45 2,43/2,42 2,6/2,63 2,4/2,47 2,53/2,5 
Core i5 760 3,27/3,48 3,07/3,44 3,25/3,50 3,46/3,39 3,43/3,42 
Core Quad Q9770 3,61/3,56 3,54/3,66 3,86/3,85 3,79/3,83 3,91/3,91 
Xeon w3580 2,93/4,21 3,24/4,47 4,45/4,80 4,65/4,78 4,90/4,89 

 
-�����. �-!,(=(**+( %  $(=!,.*%# 1!/.7+,.3" ,!79!>*! "& % 1!$&7!-

,.*%#  -(= ", 1.-.$$($&*+; ,+0% $(*%) =$# 7.=.0 !1-(=($(*%# 1!/.7."($() 
'.$.* !,!) *.=(>*! "%. �.$&*()4(( -.7,%"%( 1-!5-.99*! ,+0% $%"($&*!5! 
/!91$(/ . «�����-�-����» , :"!9 *.1-.,$(*%% 1!7,!$%"  82( ",(**! 8 -
/!-%"& 1-!<(   1!$80(*%# -(78$&".".   !=*!)  "!-!*+ % 8)"% !" -#=. !1"%9%-
7.<%!**+; 81-!2(*%)   =-85!). �.$&*()4.# -.'!". 1! 8$804(*%3 1-!%7,!=%-
"($&*! "% /!91$(/ . 7.  0(" % 1!$&7!,.*%# ,!79!>*! "()  !,-(9(**+; ,+0% -
$%"($&*+;  -(= ", 1!7,!$%"  82( ",(**! 89(*&4%"& ,-(9(**!) %*"(-,.$ 1-%-
*#"%# -(4(*%).  

 


,"!-+  "."&% ,+-.>.3" '$.5!=.-*! "& =%-(/"!-8 �* "%"8". "!0*+; *.-
8/ % %*6!-9.<%!**+; "(;*!$!5%) �+/"+,/.- /!5! 5! 8=.- ",(**!5! 8*%,(--
 %"(". 	. 	. �%-!*!,8 7. 1-(=! ".,$(**!( =$# 1-!,(=(*%# ,+0% $%"($&*!5! 
:/ 1(-%9(*". !'!-8=!,.*%(. 

 

�	��	����
	����	� ��	��� 

1. www.nvidia.com/object/cuda_opencl.html. 
2. http://www.khronos.org/registry/cl/sdk/1.1/docs/man/xhtml. 
3. .���	��, �. 32 1!=,!=*+; /.9*# OpenMP 1-% 1-!5-.99%-!,.*%% *. C++ [�(/ "] / 


. �!$! !,, �. �+>/!,, 
. �.-1!, // RSDN Magazine. — 2008. — B 2. 
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�	���� �
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-

���� ������� �"���� �� ��
����
��� 
'����� //�. $��
'
�
 �'
���	��'� �����
��-

��� �������	�� ��������� ��!�,��
 ��1��	�� 	 ������	
,����+�� '
�
�
�� �� ���
-

�����	�� )�����	�
������. ���
'
�
 	�	���������	�� ��������� � �
	���1�� ���� 

�	����'���+( 
��� ���
����+( �����
��� � ���
'
����� �
�
�	���� �
�����	�� //�.  

 
5. 6. 2������,  

=!/"!- "(;*%0( /%; *.8/ 
(�* "%"8"  !<%.$&*!-:/!*!9%0( /%; % :*(-5("%0( /%; 1-!'$(9 �(,(-.  

�!9% �� �-� �
�) 
 

���1���	
��� ���
�
���� �
�
���	� �
��8����� 
���������
����3 ��� 0������0���4���2���� �����1� 

��� ���������	��1 ��
����	
��� �3 �
�	���5 105 
 

�!/.7."($(9 *.=(>*! "% $3'!5! :*(-5("%0( /!5! !'?(/". % :$(/"-!:*(--
5("%0( /!)  % "(9+ (���) , 0. "*! "% *.7+,.3" /!$%0( ",(**83 ;.-./"(-%-
 "%/8 !=*!5! %$% *( /!$&/%;  ,!) ",,  ! ".,$#32%; (5! *.=(>*! "& [1]. 	 9.-
"(9."%0( /%; 9!=($#; !<(*/% 1!/.7."($() '.$.* !,!) *.=(>*! "% (���)  ;(9 
1(- 1(/"%,*!5! -.7,%"%# ��� *(!';!=%9! %9("& ,!79!>*! "& 1!$80."& "./%( 
1!/.7."($%, /!"!-+( 9!5$% '+ '+"& % 1!$&7!,.*+ =$# 1-%*#"%# 81-.,$(*0(-
 /%; -(4(*%) 1! !'! *!,.*%3 "-('8(9+; 8-!,*() -(7(-,%-!,.*%#. �"! !7*.-
0.(", 0"!  % "(9. ��� =!$>*. !'( 1(0%,."& ,!79!>*! "& -(4(*%# , (5! /!9-
1$(/ . !<(*!0*+; % !1"%9%7.<%!**+; 7.=.0.  

	+'%-.# 1!/.7."($%, ;.-./"(-%7832%( '.$.* !,83 *.=(>*! "& ���,  $(-
=8(" 80%"+,."& 1-! "+( % !0(,%=*+( -(/!9(*=.<%% [1]. �; 0% $! =!$>*! '+"& 
9%*%9.$&*+9 % , "! >( ,-(9# =! "."!0*+9 =$# 1-%*#"%# 81-.,$(*0( /%; -(-
4(*%) 1! !'( 1(0(*%3 "-('8(9!5! 8-!,*# '.$.* !,!) *.=(>*! "%. �$(=8(" 
%7'(5."&  $!>*+; ���; !*% =!$>*+ %9("& 1-! "!) 6%7%0( /%)  9+ $ % =!-
18 /."& ,!79!>*! "& !<(*/% 7*.0(*%) -.7$%0*+9% 9("!=.9%. 	+'-.**+( ��� 
��� =!$>*+ '+"& =! "."!0*! 08, ",%"($&*+9% / ,!7982(*%#9 (%79(*(*%#9 
1.-.9("-!,, ;.-./"(-%7832%; % 1!$&7!,.*%(  -(= ", !'( 1(0(*%# *.=(>*! "% 
, !"=($&*+; "(--%"!-%.$&*+; 7!*.;), 1-%,!=#2%9 /  *%>(*%3 %$% 8,($%0(-
*%3 *.=(>*! "%  % "(9+.  

	 !"(0( ",(**+; [1—3 % =-.] % , 7.-8'(>*+; 18'$%/.<%#; [4 % =-.], 1-%-
,(=(**+9 -(/!9(*=.<%#9 *.%'!$(( 1!$*! 8=!,$(",!-#$%  $(=832%( ��� 
���: 

– 9."(9."%0( /!( !>%=.*%( 5!=!,!5! !'?(9. !5-.*%0(*%) 1!"-('%"($() , 
:$(/"-%0( /!) :*(-5%% %7-7. .,.-%)*+; =$%"($&*+; -(9!*"!, !'!-8=!,.*%# 
/./ =$# , () ��� , <($!9 M[LW], "./ % =$# !"=($&*+; j-; "(--%"!-%.$&*+; 7!* 
M[LW]j, j = 1, 2, …, n (7. -8'(>!9 .*.$!5.9% #,$#3" # EUE — Expected Un-

served Energy %$% LOEE — Loss of Energy Expectation, �	" C 0/5!=); 

                                           
105© �8/-((, �. �., 2012 
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– 9."(9."%0( /!( !>%=.*%( /!91(* .<%!**+; 7."-." !" *(*.=(>*! "% 
:$(/"-! *.'>(*%# 1!"-('%"($() (1-% 7.=.**+; ;.-./"(-% "%/.; 8=($&*+; 
82(-'!, y0) /./ =$# , () ��� , <($!9 M[�], "./ % =$# j-; "(--%"!-%.$&*+; 7!* 
M[�]j (9$* -8'.); 

– !"*! %"($&*!( 8=!,$(",!-(*%( 1!"-('%"($() :$(/"-%0( /!) :*(-5%() 
V = 1 – M[LW]/W6 (W6 —  1-!  1!"-('%"($() *. :$(/"-%0( /83 :*(-5%3);  

– %*"(5-.$&*+( ,(-!#"*! "% 1!#,$(*%# =(6%<%". 9!2*! "% (�	���) 
"(--%"!-%.$&*+; 7!* njJ

j
 ..., ,2 ,1 ,= = , ,  !0(".*%%   ,(-!#"*! "#9% 1(-(5-87/% 

1-!18 /*!)  1! !'*! "%  ,#7() (���) mlJ
l

 ..., ,2 ,1 ,1 =  (, 7.-8'(>*!) 1-./"%/( 

— LOL5 (Loss of Load Probability) — ,(-!#"*! "& 1!"(-% *.5-87/% (!.(.) %$% 
LOLE (Loss of Load Expectation) % LOLH — =$%"($&*! "& 1!"(-% *.5-87/%,  !-
!",(" ",(**! ,  8"/.; % 0. .; , 5!=). 

�7 1(-(0% $(**+; ���, 1(-,+( =,. !"*! #" # / %9(*!,.**+9, 1! $(=*%( 
— / !"*! %"($&*+9 1-% :"!9 1!/.7."($& V 9.$!08, ",%"($(* / ,!7982(*%#9 % 
*( (" "8 >( %*6!-9.<%3, 0"! % 1!/.7."($& M[LW], "!$&/! , !"*! %"($&*+; 
(=%*%<.;. � "!0/% 7-(*%# -.<%!*.$&*! "% % -.789*! "% 1-%*%9.(9+; -(4(*%) 
1! -.7,%"%3 ��� !"*! %"($&*+( (,(-!#"*! "*+() ��� '!$(( %*6!-9."%,*+. 
�!/.7."($& LOL5 !1-(=($#(" # ,+-.>(*%(9: 

 

),(
11

ik

N

k
ik

T

i
i VpQLOLP ��

==

=       (1) 

 

5=( Qi =1/# — ,(-!#"*! "&  "81(*% 5-.6%/. *.5-87/%; ik — ,(-!#"*! "&  !-
 "!#*%# 5(*(-%-832() 9!2*! "% %7-7. (( .,.-%)*+; 1-! "!(, .5-(5."!,; 
Vik = P5ik — P*k < 0 — =(6%<%" 9!2*! "% , ��� =$# k-5!  $80.)*!5!  ! "!#*%# 
5(*(-%-832() 9!2*! "%. 

�!/.7."($% LOLE — !>%=.(9!( 0% $!  8"!/ , 5!=8, %$% LOLH —

!>%=.(9!( 0% $! 0. !, , 5!=8, /!5=. 1-!% ;!=%" 1!"(-# *.5-87/%, !1-(=($#3"-
 # ,+-.>(*%#9%: 

 

 )(
11

 8" ik

N

k
ik

T

i
ii VpPQLOLE ��

==

=  %$% ),(
11

0. ik

N

k
ik

T

i
ii VpPQLOLH ��

==

=    (2) 

 

5=( 
 8"iP ,  

0. iP — =$%"($&*! "& i-5! 1(-%!=.,  !!",(" ",(**! ,  8"/.; % 0. .;. 

	 1(-,!9 1-%'$%>(*%% /.7.$! & '+, 0"! 1!/.7."($% LOLE % LOLH 9!>*! 
 ,#7."&  !!"*!4(*%(9 LOL  = 24 C LOL%. �.  .9!9 =($( :"! ,+-.>(*%(  !!"-
,(" ",8(" =() ",%"($&*! "%, "!$&/! , "!9  $80.(, /!5=. 1-% !1-(=($(*%% 1!/.-
7."($# LOLE =$# /.>=+;  8"!/ 9!=($%-8(" # 0. !,!) 5-.6%/ *.5-87/%   *./!1-
$(*%(9 =$%"($&*! "% 1!"(-% *.5-87/% , 0. .;, /!"!-+( 7."(9 1(-( 0%"+,.3" # 
, -.79(-*! "&  8"!/. 	  !!",(" ",%(   !1-(=($(*%(9 LOLE :"! *(  !, (9 "./ — 
1-% 9!=($%-!,.*%% -.  9."-%,.3" #  8"/% % ( $% ;!"# '+ *. !=*!9 0. ( , *%; 
,!79!>(* =(6%<%" 9!2*! "%, "!  8"/% 8>( =(6%<%"*+.  

	 �!  %% *.%'!$&4(( -. 1-! "-.*(*%( 1!$80%$% ��� , ,%=( %*"(5-.$&-
*+; ,(-!#"*! "() 1!#,$(*%# =(6%<%". 9!2*! "%. �*% 1!  ,!() 6%7%0( /!) 
 82*! "% =$# /!*<(*"-%-!,.**!) ��� 1!$*! "&3  !!",(" ",83" 1!/.7."($3 
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LOLP. �$# 9*!5!7!**!) ��� %*"(5-.$&*+( ��� .=(/,."*+ 0. "*+9 1-!%7,!=-
*+9 !" 9."(9."%0( /!5! !>%=.*%# *(=!!"18 /. :$(/"-!:*(-5%% =$# , () ��� , 
<($!9 1! 1.-.9("-.9  % "(9+ — !1(-."%,*+9 -(7(-,.9 9!2*! "% "(--%"!-%-
.$&*+; 7!* % 7.1. .9 ��� 9(>=8 *%9%. 	 -.'!"( [3]  "-!5! 1!/.7.*!, 0"! :"% 
0. "*+( 1-!%7,!=*+( 9!58" !1-(=($#"& # .*.$%7!9 1!,(=(*%# =,!) ",(**+; 
!<(*!/ (mj) =$# j-; 1.-.9("-!, $%*()*!) 9!=($%, /!"!-+( -.,*+ (=%*%<(, /!5=. 
5(*(-%-832.# 9!2*! "& -.  9."-%,.(9!) 7!*+ ,$%#(" *. %79(*(*%(  % "(9-
*!5! =(6%<%". 9!2*! "% % *8$3, , 1-!"%,*!9  $80.(. 	+-.>(*%# =$# %; !1-(-
=($(*%# .*.$!5%0*+ ,+-.>(*%#9 !1-(=($(*%# 1!/.7."($() LOLP: 

 

,/]L[
1

,,

11
= ���

===

==
K

k

kzu
jk

Z

z
z

U

u
uj mQQQRWMJ

i
     (3) 

 

5=( Qu % Qz — !"*! %"($&*+( =$%"($&*! "%  82( ",!,.*%# u-5! % z-5! ,-(9(*-
*!5! %*"(-,.$. %79(*(*%# *.5-87/%; Qk — ,(-!#"*! "&  82( ",!,.*%# k-5!  $8-
0.)*!5!  ! "!#*%#  % "(9+, ,+7,.**!( .,.-%)*+9% ,+;!=.9% !'!-8=!,.*%# *. 

u-9  (7!**!9 % z-9  8"!0*!9 %79(*(*%% *.5-87/%; kzu
jm ,,  — =,!) ",(**.# !<(*-

/. $%*()*!5! 1-!5-.99%-!,.*%# (��) =$# j-) "(--%"!-%.$&*!) 7!*+; U, Z — 

0% $!  !!",(" ",(**!  (7!**+; %  8"!0*+; %*"(-,.$!, %79(*(*%# *.5-87/%; 
K — 0% $! 9!=($%-8(9+; 9("!=.9%  "."% "%0( /!5! 9!=($%-!,.*%#  $80.)-
*+;  ! "!#*%) =$# ��� , <($!9.  

�1"%9.$&*!98 8-!,*3 *.=(>*! "% ��� *(7.,% %9! !" 1-%*<%1!, 81-.,-
$(*%# =!$>(*  !!",(" ",!,."& 9%*%989 1-%,(=(**+; 7."-." ,  !7=.*%( %7'+-
"!0*! "%   80("!9 /!91(* .<%!**+; 7."-." !" *(*.=(>*! "% :$(/"-! *.'>(-
*%# 1!"-('%"($():  

 

�F(�) = �R(�) + �L(�) + M[�](�) X min,    (4) 
 

5=( � — 1!/.7."($%, ;.-./"(-%7832%(  -(= ",. !'( 1(0(*%# *.=(>*! "% ��� 
(-(7(-,+ 5(*(-%-832() 9!2*! "% "(--%"!-%.$&*+; 7!* % 7.1. + ��� , �	"); 

j

n

j
RR R

j
�

=

=
1

8=7)�(�  — 7."-."+ , -(7(-, 5(*(-%-832() 9!2*! "% (Rj) , (; j-; "(--

-%"!-%.$&*+; 7!* ���; L
l

m

l
LL P

l
�
=

=
1

8=7)�(�  — 7."-."+ , 7.1. + ��� ( L
l5 ) 

l-;  ,#7() (=$# /!*<(*"-%-!,.**!) ��� -.,*+ *8$3); 8=7
jR , 

8=7
lL  — 8=($&*+( 7.-

"-."+ (-8'.//	")  !!",(" ",(**! *.  !7=.*%( -(7(-,. 5(*(-%-832() 9!2*! "% 

, j-) "(--%"!-%.$&*!) 7!*( ��� % , 8 %$(*%( 7.1. . ���  L
l5 l-;  ,#7(); 

-[�](�) — /!91(* .<%!**+( 7."-."+ !" *(*.=(>*! "%.  
�$# /!*<(*"-%-!,.**!) ��� *.%'!$(( 1!$*! ,7.%9! ,#7&   :/!*!9%0( /%-

9% 1!/.7."($#9% !"-.>.(" 1!/.7."($& %*"(5-.$&*!) ,(-!#"*! "% 1!#,$(*%# =(-
6%<%". 9!2*! "% (J=) [5]. �-.6%0( /.# %*"(-1-(".<%# :"!5! 1!/.7."($# 1-(=-
 ".,$(*. *. -% 8*/(. 	%=*!, 0"! %*"(5-.$&*.# ,(-!#"*! "& 1!#,$(*%# =(6%<%". 

9!2*! "% ,($%0%*!) M % '!$(( �	" M
=

M2
=

M1
=

M
=

m
sssJ +++= ...  (1$!2.=& 7."(9*(*-

*!) 6%58-+) 7.,% %" !" !1(-."%,*!5! -(7(-,. 9!2*! "% R = rM (-.7*! "& 9(>=8 
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5(*(-%-832() 9!2*! "&3 — 55(* % *.5-87/!) — 5*.5-). �*. 89(*&4.(" # 1-% 
8,($%0(*%% R % *.!'!-!" 8,($%0%,.(" # 1-% (5! 89(*&4(*%%. �.5-87/. =$# 1-!-
 "!"+ 1-(= ".,$(*. *(%79(**!) ,($%0%*!) , ,%=( =($&".-68*/<%% �%-./.. 

�1"%9.$&*!98 8-!,*3 *.=(>*! "% , /!*<(*"-%-!,.**!) ���  !!",(" "-
,8(" ,+-.>(*%( 9%*%989. 1-%,(=(**+; 7."-." �F(�) (4), '(7 ,/$30(*%# , *(5! 
 ("(,!)  ! ".,$#32(). �-%*%9.# =!182(*%( ! $%*()*!) ,7.%9! ,#7% 7."-." *. 
 !7=.*%( -(7(-,. 5(*(-%-832() 9!2*! "% �R(�)    .9!) ,($%0%*!) -(7(-,. 

( ) MrRR
8=7�� =  (*. -% 8*/( — 4"-%;!,.# $%*%#) % ! 1-!1!-<%!*.$&*! "% 9."(-

9."%0( /!5! !>%=.*%# /!91(* .<%!**+; 7."-." M[�](�) :*(-5%%, *(=!1! ".,-
$(**!) 1!"-('%"($#9 M[LW], ". (. M[�](�) = y0M[LW](�), 9!>*! $(5/! !1-(=(-
$%"& 8 $!,%# 9%*%989. 68*/<%!*.$. (4):  

 

( ) [ ]
0

M
7

��
08= =+=

dr

Wd�

dr

d
R

L
M∑ .     (5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�-.6%0( /.# %*"(-1-(".<%# ,7.%9! ,#7% /!$%0( ",(**+; 
(%9(*!,.**+;) % ,(-!#"*! "*+; ��� , /!*<(*"-%-!,.**!) ��� 

 
	 -.'!"( [5] 1!/.7.*.  "-!5.#  ,#7& %*"(5-.$&*!) ,(-!#"*! "% 1!#,$(*%# 

=(6%<%". 9!2*! "%   1!/.7."($(9 M[LW] , /!*<(*"-%-!,.**!) ���: 
 

[ ] [ ] ,...
1

M
-=

2
==- ∑MML MMM

m

i

im
JTJJJTW-

=

=+++=     (6) 

 

5=( M
=

M2
=

M
=

M
= ... m

sssJ +++= ; M
=

M3
=

M2
=

M2
= ... m

sssJ +++=  — %*"(5-.$&*+( ,(-!#"*! "% 

1!#,$(*%# =(6%<%". 9!2*! "% , M % '!$(( % 2M % '!$(( �	"  !!",(" ",(**!.  
�7 -% 8*/. ,%=*!, 0"! 1-% 8,($%0(*%% -(7(-,. 9!2*! "% R , ��� *. ,(-

$%0%*8 M �	" ,($%0%*. 9."(9."%0( /!5! !>%=.*%# *(=!!"18 /. :$(/"-!:*(--
5%% ,  !!",(" ",%%   (6) 89(*&4%" # %  ! ".,%" 

�F(�) 

�R(�) 

-[�](�) = �0 C �[LW](�) 

f(P5(*) 

�/.$. %7'+"/!, 9!2*! "% 
 �/.$. =(6%<%". 9!2*! "% �1(-."%,*+) -(7(-, R = rM 

1 2 i m M 0 -1 -2 

5*.5- 55(* 

s
1M 

s
2M 

s
iM 



 645 

[ ] [ ] ∑MML MMM
m

i

im
J#JJJTW-

2

M
�=

3
=

2
=p

M ....
=

=+++=     (7) 

 

�"$%0%( (6) % (7) /./ -.7 % !1-(=($%" 1-!%7,!=*83 dM[LW]/dr: 
 

[ ] M
=p JT

dr

WdM
M

L
= .      (8) 

 

�./%9 !'-.7!9, =$# /!*<(*"-%-!,.**!) :*(-5! % "(9+ ��� , ,%=( M
=J  

1-!1!-<%!*.$(* 1-!%7,!=*!) !" 9."(9."%0( /!5! !>%=.*%# *(=!!"18 /. :$(/-
"-!:*(-5%% 1! -(7(-,8 5(*(-%-832() 9!2*! "% R. �"! 1!7,!$#(" % 1!$&7!,."& 
:"!" ��� =$# <($() *!-9%-!,.*%#. � 80("!9 (8) ,+-.>(*%( (5) 9!>(" '+"& 
1-(= ".,$(*! , 4%-!/! %7,( "*!) 6!-9(: 

 

.
7

-0

8=

=
#�

J R=        (9) 

 

�( 9!"-# *. "!, 0"! %*"(5-.$&*.# ,(-!#"*! "& 1!#,$(*%# =(6%<%". 9!2-
*! "% (J=) *(1! -(= ",(**! *(  ,#7.*.   ,($%0%*!) /!91(* .<%!**+; 7."-." !" 
*(*.=(>*! "%, !*. "(9 *( 9(*((,  !!",(" ",8(" 9%*%9898 1-%,(=(**+; 7."-." 
(4). 	+#,$(**.# ,7.%9! ,#7& ,+5!=*! !"$%0.(" ,(-!#"*! "*+) ���, , J=, !" 1!-
=!'*+; 1!/.7."($(), 1-%*#"+; 7. -8'(>*+; (LOLP, LOLE % LOLH). 

�$# 9*!5!7!**!) ��� 8 $!,%(9 !1"%9.$&*! "% -(7(-,!, 5(*(-%-832() 
9!2*! "% !"=($&*+; "(--%"!-%.$&*+; 7!* ��� % 7.1. !, ��� 9(>=8 *%9% 
"./>( #,$#(" # 9%*%989 68*/<%!*.$. 1-%,(=(**+; 7."-." (4). � $!,%(9 !1-
"%9.$&*! "% /./ % , /!*<(*"-%-!,.**!) ��� '8=(" -.,(* ",! *8$3 0. "*+; 
1-!%7,!=*+; !" 68*/<%!*.$. 1-%,(=(**+; 7."-." 1! -(7(-,.9 9!2*! "% "(--
-%"!-%.$&*+; 7!* % 7.1. .9 ���, ". (.:  
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∂
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∂

∂

∂

∂
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∂

∂

∂

∂

∑

∑

∑∑    (10)  

 

�$!>*! "& -(4(*%# (10)  ,#7.*.   "-8=*! "#9% 1!$80(*%# 0. "*+; 1-!%7-
,!=*+; !" /!91(* .<%!**+; 7."-." (9."(9."%0( /!5! !>%=.*%# 82(-'. 1!"-(-
'%"($#9) !" *(*.=(>*! "% :$(/"-! *.'>(*%#.  

� /!9+( 0. "*+( 1-!%7,!=*+( =$# 8 $!,%) 9*!5!7!**!) ��� 9!>*! !1-
-(=($%"&, 1-%9(*## 9."(9."%0( /%) .11.-." $%*()*!5! %$% *($%*()*!5! 1-!-
5-.99%-!,.*%# [3]. � 1!$&7!,.*%( "(!-%% =,!) ",(**! "% �� 1!7,!$#(", 1-% 
!=*!/-."*!9 -(4(*%% 7.=.0% !<(*/% ���, *.)"% "./%( ,.>*+( ;.-./"(-% "%-
/%, /./ ,(-!#"*! "% 1!#,$(*%# =(6%<%". 5(*(-%-832%; 9!2*! "() , !"=($&-
*+; "(--%"!-%.$&*+; 7!*.; ��� % ,(-!#"*! "% 1-(,+4(*%# 1(-("!/!, 9!2-
*! "% 7.1. !, ���. 	 -.'!"( [3]  "-!5%9% 9."(9."%0( /%9% 9("!=.9% 1!/.7.-
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*!, 0"!  899.-*+( =,!) ",(**+( !<(*/%, ,7,(4(**+( 1! ,(-!#"*! "%  82( "-
,!,.*%# , (5! 9*!>( ",.  $80.)*+;  ! "!#*%) ���, .=(/,."*+ %*"(5-.$&*+9 
,(-!#"*! "#9 1!#,$(*%# =(6%<%". 9!2*! "% -.  9."-%,.(9+; j -; "(--%"!-%-

.$&*+; 7!* ( M
= j

J ) % 1(-(5-87/% 7.1. !, 1-!18 /*!)  1! !'*! "% l-;  ,#7() ( M
1 l

J ) 

[3]. �!5=. 8 $!,%# !1"%9.$&*! "% (10) 9*!5!7!**!) ��� =$#  $80.# -.,(* ",. 
7!*.$&*+; 8=($&*+; 82(-'!, 9!>*! 1-(= ".,%"& , ,%=(:  

 

 ( )

( )

.
 ..., ,2 ,1    0,7

, ..., ,2 ,1    ,07
!1"
10p

8=

!1"
=0p

8=

o

o

��
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==

==

mjJ�T

njJ�T

ll

jj

L

R
     (11) 

 

�./ !"9(0.$! & ,+4( , 9!=($#; !<(*/% 1!/.7."($() '.$.* !,!) *.=(>*!-
 "%  $!>*+; ��� *(!';!=%9! %9("& ,!79!>*! "& 1!$80."& "./%( 1!/.7."($%, 
/!"!-+( 9!5$% '+ '+"& % 1!$&7!,.*+ =$# 1-%*#"%# -(4(*%) 1! !'( 1(0(*%3 
%; *.=(>*! "%. �$# "(--%"!-%.$&*+; 7!* ��� , 9("!=%0( /%; -(/!9(*=.<%#; 
1! 1-!(/"%-!,.*%3 -.7,%"%# :*(-5! % "(9 1-(=$.5.(" # ,($%0%*. *!-9."%,*!-
5! 1!/.7."($() '.$.* !,!) *.=(>*! "% , ,%=( %*"(5-.$&*!) ,(-!#"*! "% '(7-
=(6%<%"*!) -.'!"+ *( 9(*(( 0,996, 1-%0(9 (5! 0% $(**!( 7*.0(*%( % 1(-%!= 
=() ",%# =!$>(* !1-(=($#"& # �%*:*(-5! ��. �"!" 1!/.7."($&  !!",(" ",8(" 
1!/.7."($3 J= = 0,004. 

�!/.7."($& , ,%=( %*"(5-.$&*!) ,(-!#"*! "% 1!#,$(*%# =(6%<%". 9!2*!-
 "% (J=) %9((" "(;*%/!-:/!*!9%0( /!( !'! *!,.*%( %  ,#7+,.(" 9(>=8  !'!) 
=,. 1-!"%,!-(0%,+; 1!*#"%# (4) — 7."-."+ , !'( 1(0(*%( *.=(>*! "% % /!9-
1(* .<%!**+( 7."-."+ !" *(*.=(>*!5! :$(/"-! *.'>(*%# [3]. 	 70—80-; 5!=.; 
1-!4$!5!  "!$("%# 1-%*%9.$% &  $(=832%( ,($%0%*+ 1!/.7."($(), 1-%,(=(*-
*+; , -. 4%6-!,/(  $.5.(9+; ,+-.>(*%# (4). �=($&*+( 7.9+/.32%( 7."-."+ 

, 5(*(-%-83283 9!2*! "& ( 8=7
jR ) 1-%*%9.$% & -.,*+9% 22 -8'.//	". �=($&*+) 

82(-' (�0) !1-(=($#$ # %7 !"*!4(*%# 		�  "-.*+ / !'?(98 ,+-.'!".**!) 
:$(/"-%0( /!) :*(-5%% % 1-%*%9.$ # -.,*+9 0,6 -8'.//	" C 0. �9(**! 1-% ".-
/%;  !!"*!4(*%#; 1!$80.$ # !'!7*.0(**+) ,+4( *!-9."%,*+) 1!/.7."($& 
J= = 22/(0,6 C 8760) = 0,004 [3, 5].  

	 *. "!#2(( ,-(9# 7.9+/.32%( 7."-."+ , 5(*(-%-83283 9!2*! "& ���-
��� 1! =.**+9 �
� «�* "%"8" «����������������», /!$('$3" # , 1-(-
=($.; !" 28 =! 43 "+ . -8'.//	", 0"!  !!",(" ",8(" %; 8=($&*+9, 1-%,(=(**+9 / 
!=*!98 5!=8 1!/.7."($#9 !" 3500 =! 5300 -8'.//	". �(5!=*#4*%) 8-!,(*&  !-
<%.$&*!-:/!*!9%0( /!5! -.7,%"%#  "-.*+  !!",(" ",8(" 8-!,*3 80-; 5!=!, 
1-!4$!5!  "!$("%# — 1-% <(*"-.$%7!,.**!9 1-%*<%1( 81-.,$(*%# :$(/"-!-
:*(-5("%/!) '+,4(5! ���� !"*!4(*%( 8=($&*!5! 82(-'. /  ('( "!%9! "% ,+-
-.'!"/% :$(/"-%0( /!) :*(-5%% '+$! 1-%9(-*! -.,*+9 60÷120,  (5!=*# :"! !"-
*!4(*%( ,  !!",(" ",%%   =.$&*()4%9% ,+/$.=/.9% '8=(" 1-%9(-*! -.,*! 
100÷150. �"! 5!,!-%" ! "!9, 0"!  82( ",!,.,4%) , ���� % 8=!,$(",!-#32%) 
, (; !" 1-!%7,!=%"($# =! 1!"-('%"($#, %*=(/  J= = 0,004 1-%(9$(9 %  (5!=*#. 
�" :"!5! 7*.0(*%# *!-9."%,. 9!>*! !" !'-."*!5! *.)"% 1!/.7."($& 8=($&*!5! 
82(-'. �0. �* '8=(" !1-(=($#"& #  !!"*!4(*%(9  

 

�0 = (3500÷5300)/(8760 C 0,004) W 100÷150 -8'.//	" C 0. 
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�./%9 !'-.7!9, !'! *!,.*%( 8-!,*() -(7(-,%-!,.*%# "(--%"!-%.$&*+; 
7!* ��� % "-('!,.*%) / 7.1. .9 ��� 9(>=8 *%9%, =!$>*! ! *!,+,."& # *. 
% 1!$&7!,.*%% ,(-!#"*! "*+; 1!=;!=!, / !<(*/( 1!/.7."($() '.$.* !,!) *.-
=(>*! "%. �$# /!*<(*"-%-!,.**!) % 9*!5!7!**!) ���, % 1!$&78#  "-!5%( 9.-
"(9."%0( /%( 9("!=+, 1!/.7.*. ,7.%9! ,#7& %*"(5-.$&*!) ,(-!#"*! "% 1!#,$(-
*%# =(6%<%". 9!2*! "% (J=)   /!91(* .<%!**+9% 7."-.".9% !" *(*.=(>*! "% 
:$(/"-! *.'>(*%#. �"!" 1!/.7."($& 1!  ,!() 6%7%0( /!)  82*! "% 1!$*! "&3 
 !!",(" ",8(" 1!/.7."($3 LOLP. �!/.7.*.  ! "!#"($&*! "& 1-%9(*(*%# , 8 $!-
,%#; -( "-8/"8-%7.<%% :$(/"-!:*(-5("%/% �!  %% % 1!$&78(9+; -.*(( *!-9.-
"%,*+; "-('!,.*%) / 1!/.7."($#9 '.$.* !,!) *.=(>*! "% ���.  

 
�	��	����
	����	� ��	��� 

1. 5������, ;.  . �.=(>*! "&  % "(9 :*(-5("%/% [�(/ "] / �. �. �8=(*/!, �. 
. �4.-
/!,. — �. : �.8/., 1986. − 252  . 

2. ������, �. �. �1"%9%7.<%# *.=(>*! "% :$(/"-!:*(-5("%0( /%;  % "(9 [�(/ "] / 
�. 
. 	!$/!,. — �. : �.8/., 1986. — 117  . 

3. 3�����, ;. 6. �!=($% !'( 1(0(*%# *.=(>*! "% :$(/"-!:*(-5("%0( /%;  % "(9 
[�(/ "] / �. �. �8/-((,. — �+/"+,/.- : �!9% �� �-� �
�, 1995. — 176  . 

4. Billinton, R. Reliability Evaluation of Power Systems. Second Edition [Text] / R. Billinton, 
R. N. Allan. — New York and London : Plenum Press, 1996. — 509 p. 

5. -
�����, &. -. �(>%9+ :*(-5("%0( /%;  % "(9 [�(/ "] / �. �. �.-/!,%0. — �. : 
�*(-5%#, 1969. — 351  . 
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 �,.*'(-5%" —  8$&6."!-6! 6."*+) 9%*(-.$ , "-(0.(" # , 1-%-!=( , ,%=( 

1!-!4/. % ;!-!4! !5-.*(**+; /-% ".$$.;. �%9%0( /.# 6!-98$.  ,.*'(-5%". 
SrAl3(PO4)(SO4)(OH). �.**+) 9%*(-.$ , ,%=( '($!5! 1!-!4/. , "-(0.(" # , 
'!/ %".; % 5$%*% "+; 1!-!=.; /!- ,+,("-%,.*%# 	(-;*(5! �85!-. *. �-(=*(9 
�%9.*(. �,.*'(-5%" !'-.78(" 5*(7=. -.79(-!9 =! 1  9, 1-!>%$/%, *.$("+,  !-
 "!#2%( %7  /!1$(*%) "!*/!=% 1(- *+; .5-(5."!, '($!5! <,(". [1].  

�-% ".$$+  ,.*'(-5%". !'*.-8>(*+ , !/!$!5*(7=!,+; 9(". !9."%".; ;-8-
 ".$(*! *+; >%$, 7.$(5.32%;  -(=% /,.-<(,!- $3=% "+;  $.*<(,. �./>( /-%-
 ".$$+  ,.*'(-5%". , "-(0.3" #  -(=% 5*(7=!,!5! ,+1!$*(*%# ;-8 ".$(*! *+; 
>%$ % 9%*(-.$%7!,.**+; "-(2%*   .9("% "!9, , 1.-.5(*(7% (   .*/(-%"!9 % 
=%//%"!9. �!-!4! !'-.7!,.**+( /-% ".$$+  ,.*'(-5%". % .*/(-%". *.'$3=.-
3" # , ,%=( 1-% +1/% ,! ,*(4*%; 7!*.; -! ". !'-.2(**+; ,,(-; 5-.*() 5!--
*!5! ;-8 ".$# [2]. 

�,.*'(-5%", ,8=;.87(%", 6$!-(* %" 9%*(-.$+   =,!)*+9% /!91$(/ *+9% 
.*%!*.9% %780(*+ *(=! "."!0*! ;!-!4!. 	  "."&( 1-%,(=(*+ -(*"5(*!5-.99+ 
9%*(-.$.  ,.*'(-5%", /!"!-+) !"*! %" # / 5-811( 9%*(-.$!,   =,!)*+9% /!9-
1$(/ *+9% .*%!*.9%. 

�%9%0( /%( 6!-98$+ :"%; 9%*(-.$!,: 
Ce Al3 (PO4)2(OH)6 — 6$!-(* %";  
Sr Al3 (PO4)(SO4)(OH)6 —  ,.*'(-5%"; 
Ca Al3 (SO4 )(PO4 )(OH)6 — ,8=;.87(%". 
�  $(=8(9+) 9%*(-.$   �-.$. #,$#(" #  9( &3 6$!-(* %". %  ,.*'(-5%".. 

�-%0(9 6!-98$.  ,.*'(-5%". *( /!$&/! *(!'+0*.,  !!"*!4(*%( P:S = 1:3. �! 
=.**+9 ;%9%0( /!5! .*.$%7. 6!-98$.  ,.*'(-5%".   �-.$. Sr0.65Al2.987 
(PO4)1.533(SO4)0.4(OH)5.96 

�"-!*<%) 7.9(2.(" # -(=/%9% 7(9$#9%. 
 �%9%0( /%) .*.$%7 1!/.7+,.("  !=(->.*%(  8$&6." %!*. , /!$%0( ",( 

6—10 %, 0"! =.("  82( ",(**!( !"/$!*(*%( !"  !!"*!4(*%# 1:1  8$&6.". % 
6! 6.".. 	!7-. ".*%( 6! 6.".  ,(-; !=*!5! 9!$# *. !=*8 6!-98$&*83 (=%*%-
<8 1-% !" 8" ",%( 6! 6."., "-('!,.$! =.$&*()4() /!91(* .<%% 7.-#=., /!"!-
-.# 9!5$. '+"& =! "%5*8". $%'! 7.  0(" =!'.,$(*%# "-(;,.$(*"*!5! /."%!*. "%-

                                           
106© �%-#(,. �. �., 2012 
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1. Ce, Pb, $%'! 18"(9 1-!"!*%7.<%% *(/!"!-+; 5%=-!/ %$&*+; 5-811 "%1. 
���4

2–. 
�-% ".$$+  ,.*'(-5%". %9(3" -!9'!:=-%0( /%) 5.'%"8 , 0. "! , /!9'%-

*.<%%   -!9'!:=-!9 , "-(0.(" # 1%*./!%= % ! "-()4%) -!9'!:=-. �.79(- /-%-
 ".$$!, 1! "(1(**! ,!7-. ".(" !" *(%79(*(**!) 1!-!=+ (0,05 99) / !/!$!5*(7-
=!,!) (0,2 99). 

�/-. /. /-% ".$$!, %9(3" '$(=*83 *(1-!7-.0*83 /!-!0/8. �$!"*! "& 
9%*(-.$. 3,14. �%*(-.$ !1"%0( /% !=*!! *+), 1!$!>%"($&*+) N0 = 1,632, 
Ne = 1,640. 

�%6-./"!5-.99+ !'-.7<!,  ,.*'(-5%". �-%1!$#-*!5! �-.$. 1-(= ".,$(-
*+ , ".'$%<(, -.  0%".*. #0()/.  ,.*'(-5%".: d — 9(>1$! /! "*+( -.  "!#*%# 
(
*5 "-(9); I — !"*! %"($&*.# %*"(* %,*! "&; hkl — %*=(/ + !"-.>(*%). 

 
�%6-./"!5-.99+ !'-.7<!,  ,.*'(-5%". 

 
1 2 3 4 

I d nkl I d nkl I d I d 

10 6.1  10 6.11 —   70 6.1 
80 5.68 003 90 5.68 003 90 5,75 90 5,8 
1 5,51     1 5,54   
2 4,88 012 2 4,88 012 2 4,91 2 4,88 
1 4,174  1 4,174      
1 3,9974  1 3,9974      

80 3,493 110 80 3,493 110 90 3,51 90 3,50 
2 3,410  2 3,410  3 3,43 3 3,42 
1 3,255  1 3,255      
2 3,162  4 3,162 —    4,316 

100 2,95 021 100 2,949 021 100 2,99 100 2,95 
3 2,840 203 4 2,842 203   4 2,84 

10 2,755 222,006 10 2,755 006 10 2,76 10 2,76 
1 2,488  1 2,698      
5 2,444  5 2,445 122 8 2,45 8 2,44 
4 2,344  8 2,344 —   8 2,34 
2 2,268  2 2,268  4 2,270   
5 2,232  5 2,232  8 2,237 8 2,23 

90 2,203 212 90 2,203 212,116 100 2,210 90 2,20 
4 2,165  4 2,165  4 2,169   
4 2,002 300 2 2,002 300 2 2,004 4 2,07 

80 1,895 303 70 1,895 303 80 1,8/99 80 1,895 
4 1,859 215 4 1,859 —   4 1,859 

40 1,748 220 40 1,748 220 20 1,749 20 1,746 
2 1,707  1 1,727      
2 1,642  2 1,7074  1 1,708 1 1,706 
4 1,628  1 1,661  1 1,669 1 1,662 
4 1,497  1 1,642  2 1,646 2 1,642 
5 1,745  4 1,628  5 1,631 1 1,626 

10 1,461  2 1,497  2 1,499   
1 1,435  1 1,489  2 1,492   
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�$# =.**+; -(6$(/ !, -.  0%".*. #0()/.  ,.*'(-5%".: 

0 = 6,97 ± 0,02 
*5 "-(9; 
	0 = 16,87 ± 0,02 
*5 "-(9. 
�.**+( -(*"5(*!, /%( -(6$(/ + 9!>*! % 1!$&7!,."& =$# %=(*"%6%/.<%% 

 ,.*'(-5%"..  
�%9%0( /%) .*.$%7, . "./>( %* 1(/"-+  ,.*'(-5%"., 6$!-(* %". % ,8=;.8-

7(%" 1-%,(=(* ,  "."&( [3]. 
 

�	��	����
	����	� ��	��� 

1. 9��,��
, &. �. �"-!*<%(,+) .$39!6! 6." , '!/ %"!*! *!) /!-( ,+,("-%,.*%# 1!-
$(,!41."!,+; 9(". !9."%"!, *. �-(=*(9 �%9.*( [�(/ "] / �. 	. �,(<!,., 	. 	. �%;.0(,, 
�. �. �%-#(,. // �%*(-.$!5%# �%9.* /!-�(,(-!8-.$& /!5! -(5%!*.. — �+/"+,/.-, 1989. — 
�. 17—26. — (�-8=+ �* "%"8". 5(!$!5%% �!9% *.80*!5! <(*"-. �-� 
� ���� ; ,+1. 72). 

2. ���
���, �. �. �!-*+) ;-8 ".$& �-%1!$#-*!5! �-.$. [�(/ "] / 	. 	. �8/.*!,. — �. : 
�.8/., 1974. — �. 144—146. 

3. 9����
, �. �. ��- 1(/"-+ 9%*(-.$!, -#=.  ,.*'(-5%" — ,8=;.87(%" — 6$!-(* %" 
[�(/ "] / �. �. �%-#(,. // �(,-.$& /%( 0"(*%#. — �+/"+,/.- : ���, 2009.  
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Экономика лесных ресурсов является сложной системой, 
полное описание, адекватное объяснение, точное
прогнозирование и научно обоснованные рекомендации
по управлению которой требуют применение не
монофакторной парадигмы, а новой полифакторной, 
основанной на системном подходе, в частности, общей
теории систем, методах системного анализа и системного
управления, синергетическом подходе, использование
эмпирических данных и плодотворных моделей из других
научных дисциплин.

Системный подход
(к экономике лесных ресурсов)



Научное издание

Научное издание подготовлено на основе
материалов исследований по
общеинститутской теме: 
«Методология развития региональной
системы лесопользования в Республике Коми»
(промежуточный результат).

Оно связано с образовательным процессом
и отвечает требованиям нового федерального
образовательного стандарта в области
лесного дела.



Главная идея

Главная методологическая идея книги состоит
в признании леса капиталом и средством производства,    
а лесного хозяйства одним из видов экономической
деятельности, призванным решать две сопряженные
задачи: использование и приращение лесного капитала.

Капитал – с немецкого – главное имущество, стоимость, 
приносящая доход в результате использования.

Лесной капитал – совокупность лесных ресурсов, которые
используются или могут быть использованы
в производстве товаров и экосистемных услуг.



Модель лесного дохода

Лесной капитал относится к возобновляемому природному капиталу, 
который самовоспроизводится и обеспечивает поток товаров
и экосистемных услуг, называемых лесным доходом. Лесной доход
в общем виде может быть определен

ЛД = Ps – (1 + r / 100)(CН + СТ + СМ + СВ) · Q
где Ps – рыночная цена франко-станция отправления круглых лесоматериалов;

r – норма прибыли на капитал при лесозаготовках, равная процентной ставке;
Сн – текущие затраты на лесозаготовку;
Ст – транспортные расходы;
См – управленческие расходы;
Св – расходы на лесовосстановление;
Q – объем заготовки древесины.

Эта простая модель ЛД позволяет объяснить многие сложные
экономические явления. Она показывает, что решение проблем
реформирования регионального лесного сектора требует от нас
межкафедрального междисциплинарного подхода. 
Система лесных доходов – ключевой инструмент лесной политики.



Экономическая природа леса
или (Должен знать каждый!)

Именно в форме капитала воплощается сегодня рыночная стоимость
лесных ресурсов. 

Необходимо все делать для принуждения к ликвидности, перетеканию
лесного капитала, ускоренному обращению, чтобы лесной капитал
пребывал в обращении, чтобы сила тяжести (что мешает) исчезла, чтобы
цепочка инвестиций и реинвестиций (вложение капитала за счет
полученной прибыли) не прерывалась, чтобы стоимость лесного
капитала изучалась во всех направлениях.

Только ускоренное обращение капитала (Д-Т-П-Т-Д (-ЛВ)) определяет
его рыночную стоимость.

Её мы должны довести до сознания каждого нашего студента, начиная
с первого курса, независимо от направления обучения. Это позволит
научить наших специалистов понимать масштаб своей работы. 
Например, современная заготовка – это уже не просто кубометры
древесины, а это, в первую очередь, улучшение породного состава, 
качества, формирование заданных параметров сырья…

Чтобы научить студентов, мы без стеснения должны постоянно учиться
сами.



Ценностные установки книги

Обратите внимание! Монографический стиль книги
переплетается со стилем учебно-методическим, поэтому
необходимо читать и изучать книгу в оригинале
(она есть в библиотеке), а не в пересказе.

Книга показывает, что нельзя полноценно учить
студентов, не занимаясь научным поиском лично и не
будучи абсолютно компетентным в соответствующей
области знаний.



Оглавление

 Глава 1. Формирование теоретико-методологических
основ системной экономики лесных ресурсов

 Глава 2. Методология и инструментарий оценки
состояния лесного капитала

 Глава 3. Теория и методология воспроизводства лесного
капитала

 Глава 4. Методология и инструменты управления
лесными ресурсами

 Глава 5. Рынок лесных ресурсов

Каждая глава содержит соответствующий набор
расчетно-методических инструментов.


	СОДЕРЖАНИЕ
	ПРЕДИСЛОВИЕ
	АВТОРСКИЙ УКАЗАТЕЛЬ
	АННОТАЦИИ
	СЕКЦИЯ "АВТОМОБИЛИ И АВТОМОБИЛЬНОЕ ХОЗЯЙСТВО"
	СЕКЦИЯ "БИОЛОГИЧЕСКОЕ РАЗНООБРАЗИЕ РАСТИТЕЛЬНОГО И ЖИВОТНОГО МИРА ЛЕСОВ РЕСПУБЛИКИ КОМИ"
	СЕКЦИЯ "БУХГАЛТЕРСКИЙ УЧЕТ, АНАЛИЗ И АУДИТ"
	СЕКЦИЯ "ДОРОЖНОЕ, ПРОМЫШЛЕННОЕ И ГРАЖДАНСКОЕ СТРОИТЕЛЬСТВО"
	СЕКЦИЯ "ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ КАК БАЗА ИННОВАЦИОННОГО РАЗВИТИЯ ЛЕСНОГО ОБРАЗОВАНИЯ"
	СЕКЦИЯ "МЕНЕДЖМЕНТ И МАРКЕТИНГ В ЛЕСНОМ СЕКТОРЕ"
	СЕКЦИЯ "МЕТОДИКА ПРЕПОДАВАНИЯ ИНОСТРАННОГО ЯЗЫКА"
	СЕКЦИЯ "МОНИТОРИНГ ТАЕЖНЫХ ЭКОСИСТЕМ НА ОСНОВЕ СОВРЕМЕННЫХ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЙ"
	СЕКЦИЯ "НОВЫЕ ИССЛЕДОВАНИЯ В ГУМАНИТАРНОМ И СОЦИАЛЬНОМ НАПРАВЛЕНИИ"
	СЕКЦИЯ "ПРОБЛЕМЫ И ПЕРСПЕКТИВЫ РАЗВИТИЯ ЛЕСНОГО И АГРОПРОМЫШЛЕННОГО КОМПЛЕКСОВ"
	СЕКЦИЯ "ТЕХНИЧЕСКИЕ МАШИНЫ И ОБОРУДОВАНИЕ ЛЕСНОГО КОМПЛЕКСА"
	СЕКЦИЯ "ТЕХНОЛОГИИ ДЕРЕВООБРАБАТЫВАЮЩИХ ПРОИЗВОДСТВ"
	СЕКЦИЯ "ХИМИЯ И ХИМИЧЕСКИЕ ТЕХНОЛОГИИ"
	СЕКЦИЯ "ЭКОЛОГИЧЕСКИЕ И ХИМИЧЕСКИЕ ПРОБЛЕМЫ РЕСПУБЛИКИ КОМИ"
	СЕКЦИЯ "ЭЛЕКТРИФИКАЦИЯ И МЕХАНИЗАЦИЯ СЕЛЬСКОГО ХОЗЯЙСТВА"

	ПЛЕНАРНЫЕ ДОКЛАДЫ
	ТЕКСТЫ СТАТЕЙ
	СЕКЦИЯ "АВТОМОБИЛИ И АВТОМОБИЛЬНОЕ ХОЗЯЙСТВО"
	СЕКЦИЯ "БИОЛОГИЧЕСКОЕ РАЗНООБРАЗИЕ РАСТИТЕЛЬНОГО И ЖИВОТНОГО МИРА ЛЕСОВ РЕСПУБЛИКИ КОМИ"
	СЕКЦИЯ "БУХГАЛТЕРСКИЙ УЧЕТ, АНАЛИЗ И АУДИТ"
	СЕКЦИЯ "ДОРОЖНОЕ, ПРОМЫШЛЕННОЕ И ГРАЖДАНСКОЕ СТРОИТЕЛЬСТВО"
	СЕКЦИЯ "ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ КАК БАЗА ИННОВАЦИОННОГО РАЗВИТИЯ ЛЕСНОГО ОБРАЗОВАНИЯ"
	СЕКЦИЯ "МЕНЕДЖМЕНТ И МАРКЕТИНГ В ЛЕСНОМ СЕКТОРЕ"
	СЕКЦИЯ "МЕТОДИКА ПРЕПОДАВАНИЯ ИНОСТРАННОГО ЯЗЫКА"
	СЕКЦИЯ "МОНИТОРИНГ ТАЕЖНЫХ ЭКОСИСТЕМ НА ОСНОВЕ СОВРЕМЕННЫХ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЙ"
	СЕКЦИЯ "НОВЫЕ ИССЛЕДОВАНИЯ В ГУМАНИТАРНОМ И СОЦИАЛЬНОМ НАПРАВЛЕНИИ"
	СЕКЦИЯ "ПРОБЛЕМЫ И ПЕРСПЕКТИВЫ РАЗВИТИЯ ЛЕСНОГО И АГРОПРОМЫШЛЕННОГО КОМПЛЕКСОВ"
	СЕКЦИЯ "ТЕХНИЧЕСКИЕ МАШИНЫ И БОРУДОВАНИЕ ЛЕСНОГО КОМПЛЕКСА"
	СЕКЦИЯ "ТЕХНОЛОГИЯ ДЕРЕВООБРАБАТЫВАЮЩИХ ПРОИЗВОДСТВ"
	СЕКЦИЯ "ХИМИЯ И ХИМИЧЕСКИЕ ТЕХНОЛОГИИ"
	СЕКЦИЯ "ЭКОЛОГИЧЕСКИЕ И ХИМИЧЕСКИЕ ПРОБЛЕМЫ РЕСПУБЛИКИ КОМИ"
	СЕКЦИЯ "ЭЛЕКТРИФИКАЦИЯ И МЕХАНИЗАЦИЯ СЕЛЬСКОГО ХОЗЯЙСТВА"

	ПРЕЗЕНТАЦИЯ МОНОГРАФИИ Н.М. БОЛЬШАКОВА И В.В. ЖИДЕЛЕВОЙ "ТЕОРЕТИКО-МЕТОДОЛОГИЧЕСКАЯ СИСТЕМАТИКА ЭКОНОМИКИ ЛЕСНЫХ РЕСУРСОВ"

