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�&(#)*�  +!&$,("-�.�"!"/�%&0$�*�  

�00!&1"#�'�2*�  *�$("1#�3&'�  (,(&*" -
(� ), 4)!"  50,�'"#!&'" , %," 6("1"!3�7 -
8�202 '&$","("&  #(&*2 1&2,&!9'"0,9  
*):; , #).#�''�2  ;&!&'�6(�#!&''"  �  6(" -
�.#"!9'"  �!�  '&6("�.#"!9'"  �  +$06&(�-
*&',�!9'"  2#!2&,02 5'�#&(0�!9')*  2#!&-
'�&*  5 %&!"#&$� �  3�#",')�  �  ��(�$,&(� -
.5&,02 1("3�8�*�  6"1&(/�#�'�2*�  '�  
%�0,",��  4!�.$��  $ 10 �;  [3], �*&78�*�  
'& ("/&''57  6(�("15 . 

�58&0,#5&,  ,"%$� .(&'�2 , %," # (�. -
')�  50!"#�2�  *"3&,  1"*�'�("#�,9  ;&' -
,(�!9')  �!�  6&(�-&(�%&0$�  *&��'�.*  
,(&*"(�  [4]. 

�!2  �'�!�.�  %�0,",'" -�*6!�,51')�  
��(�$,&(�0,�$  ,(&*"(�  �  *&��'�.*"#  &/" 
#".'�$'"#&'�2  �06"!9.57,02  (�.')&  *&-
,"1�$� : �$0&!&("*&,(�2 , +!&$,("*�"/(� -
-�2  ($�$ 6"#&(�'"0,'�2 , ,�$  �  �/"!9%�,�2 ), 
$("00-$"((&!2;�"'')  �'�!�.  1#�3&'�2  �  
��(�$,&(�0,�$  <<� , "6,�%&0$"  #�.5�!� -
.�;�� . 


1'�$"  0!&15&, 5%�,)#�,9 , %," 
4"!9:"&  $"!�%&0,#" (�.!�%')�  *&,"1"#  
�00!&1"#�'�2  -"(*�(5&,  .'�%�,&!9'57  
#�(��,�#'"0,9  .'�%&'�  ,(&*"(�  $�$ # 
'"(*& , ,�$  �  6(�  6�,"!"/�%&0$��  0"0,"2 -
'�2�  [5]. 

�&0"*'&'')  �',&(&0  6(&10,�#!2&, 
#"6("0  "  #.��*"0#2.�  60��"-�.�"!"/�%& -
0$��  $"'0,�',  0 5("#'&*  $""(1�'�;��  
1#�3&'� . 
1'�*  �.  '��4"!&&  ",'"0� -

,&!9'"  50," %�#)�  60��"-�.�"!"/�%&0$��  
6"$�.�,&!&  2#!2&,02 ,&*6&(�*&', . ��$ , 
� .� . �!",'�$"#)*  (�.(�4",�'�  -�$,"('�2  
*"1&!9  0#" 0,#  ,&*6&(�*&',� , '�  "0'"#&  
$","("  0".1�')  $!�00�-�$�;�2  ,�6"#  
,&*6&(�*&',�  0 50�!&'')*�  0#" 0,#�*�  �  
,&0, 1!2 && 1��/'"0,�$�  (�	�� ) [1]. �"$� -
.�'" , %," 6"$�.�,&!�  �	��  �*&7,  $"((& -
!2;�"''57  #.��*"0#2.9  0" .'�%&'�2*�  
4�*�'5�!9'"  $""(1�'�;��  [2]. 

"�
��  �		
��������  0,�!"  "6(&1&-
!&'�&  #.��*"0#2.�  ,&*6&(�*&',�!9')�  
��(�$,&(�0,�$  0 5("#'&*  *�$("1#�3&'�  
(5$. 

#������
�  �  
�����  
�00!&1"#�'�&  6("#&1&'"  '�  60 �06) -

,5&*)�  *530$"/"  6"!� . �  $�%&0,#& 06"0"-
4"# 6"#):�78��  5("#&'9  $""(1�'�;��  
62,�$(�,'"  �06"!9."#�!�09  0"6(23&''�2  
*'"/"$�'�!9'�2  +!&$,("'& ("*�"0,�*5!2 -
;�2  (��<��� ) 0 �06"!9."#�'�&*  �#,"( -
0$��  +!&$,("1"#  (30 %&!"#&$) �  1#�/�,&!9 -
'�2  ,(&'�("#$�  (30 %&!"#&$), (&�!�.5&*�2  
'�  0566"(,& ,"$�('"/"  0,�'$�  6"0(&10,#"*  
*'"/"$(�,'"  0566"(,*&,(��  [2]. 

�!2  �00!&1"#�'�2  0#" 0,#  ,&*6&(� -
*&',�  �06"!9."#�!02  ,&0, �$;&',5�;��  
0#" 0,#  ,&*6&(�*&',�  (�	�� ) [1]. 


("#&'9  *�$("1#�3&'�  (5$ �00!&-
1"#�!02  0 �06"!9."#�'�&*  6(&1!"3&'')�  
�#,"(�*�  *&,"1"# , 0 (�0%&,"*  $"+--�;� -
&',�  "48&/"  (�'/"#"/"  *&0,�  (
�� ), '�. -
$�& %�0!"#)&  .'�%&'�2  $","("/"  ��(�$,& -
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(�.57,  #)0"$�  5("#&'9  $""(1�'�;��  
*�$("1#�3&'�  (5$. 

�!2  #)2#!&'�2  0,&6&'�  #.��*"0#2.�  
�00!&15&*)�  ��(�$,&(�0,�$  �  ��  ,&0'",)  
�06"!9."#�!02  $"((&!2;�"'')  �'�!�. . 

��
�������  ����
�����  
�(�  (�00*",(&'��  $"((&!2;�"'')�  

#.��*"",'":&'�  0(&1'��  .'�%&'�  
��  
�  :$�!  �	��  '�*�  6"!5%&')  0!&1578�&  
(&.5!9,�,) . 

�  /(566& �06),5&*)� , 6"!5%�#:��  
1#�/�,&!9'57  ,(&'�("#$5  #)2#!&'" , %," 
0(&1'�&  .'�%&'�2  
��  *�$("1#�3&'�  
6(�#"  (5$�  �*&!�  6(2*57  6"!"3�,&!9 -
'57  $"((&!2;�"''57  0#2.9 0" 0(&1'�*�  
.'�%&'�2*�  :$�!  /�6&(,�*'"0,�  �  0";� -
�!9'"  �$,�#'"0,� , 0"0,�#�#:57 , 0"",#&, -
0,#&''"  0,400±0,173 (p<0,05) �  0,440±0,170 
(p<0,05). �(2*�2  ",(�;�,&!9'�2  $"((&!2 -
;�2  5$�.�'')�  .'�%&'�  
��  ",*&%&'�  0" 
:$�!�*�  0&'0�,�#'"0,�  �  +*";�"'�!9'"  
�'&(,'"0,� , 0"0,�#!2#:�2 , 0"",#&,0,#&' -
'" , 0,400±0,170 (p<0,05) �  0,482±0,166 
(p<0,01). 

�"((&!2;�"''�2  #.��*"0#2.9  0(&1-
'��  .'�%&'�  
��  *�$("1#�3&'�  !&#"  
(5$�  ",*&%&'�  0" :$�!"  /�6&(,�*'"0,� . 
��!�  +,"  6(2*"!�'& '"  6"!"3�,&!9'"  
$"((&!2;�"''"  0#2.�  0"0,�#!2!�  
0,396±0,174 (p<0,05). 

�  /(566& �06),5&*)�  6"!5%�#:��  
1"6"!'�,&!9'"  6(";&15()  ��<���  
0(&1'�&  .'�%&'�2  
�� , .�(&/&0,(�("#�' -
')&  06(�#�  �*&!�  0,�,�0,�%&0$�  .'�%�*57  
#.��*"0#2.9  0" :$�!"  /�6&(,�*'"0,� , /1& 
0�!�  6(2*"  6"!"3�,&!9'"  $"((&!2;��  
0"0,�#!2!�  0,408±0,173 (p<0,05), �  :$�!"  
+*";�"'�!9'"  �'&(,'"0,� , /1& $"((&!2 -
;�"''"&  ",'":&'�&  0" :$�!"  +*";�" -
'�!9'"  �'&(,'"0,�  0"0,�#!2!"  
0,802±0,074 (p<0,001). 

�"((&!2;�"'')&  #.��*"",'":&'�2  
0(&1'��  .'�%&'�  
��  *�$("1#�3&'�  
!&#"  (5$�  #)2#!&')  0" :$�!"  +*";�" -
'�!9'"  !�4�!9'"0,� . �"((&!2;�"''"&  
",'":&'�&  +,"  $(�#"!�'& '"  $"((&!2 -
;��  0"0,�#!2!"  0,732±0,090 (p<0,001). 

��$  $�$ 5("#&'9  *�$("1#�3&'�  (5$, 
,&*  #):& , %&* *&'9:&  .'�%&'�&  
�� , ,"  
*"3'"  6(&16"!"3�,9 , %," 5("#&'9  *�$(" -
1#�3&'�  (5$ 6(�#"  (5$�  # "4&��  /(566��  
#):&  5 !�;  0 6("2#!&'�2*�  1�0,�*'"0,�  – 

6&00�*�0,�%')� , 6�00�#')� , �*&78��  .� -
*&1!&''"0,9  $�$ 1#�/�,&!9')� , ,�$  �  �00"-
;��,�#')�  6(";&00"# , �  +*";�"'�!9'"  
�'&(,'"0,�  – 56(2*)� , 56"(')� , '�0," %� -
#)�  !�; , 0" 0$!"''"0,97  $ 6&1�',�.*5  �  
,(51'"0,97  6&(&$!7%&'�2 0 "1'��  06"0"-
4"# 1&2,&!9'"0,�  '�  1(5/�& , %," 0"/!�05&, -
02 0 !�,&(�,5(')*�  1�'')*�  [1,2]. 

�!2  !&#"  (5$�  $�(,�'�  '&  0,"!9  "1-
'".'�%'� . ��$ , # /(566& 6"!5%�#:&  1#� -
/�,&!9'57  ,(&'�("#$5  6("2#!&'�&  1�0 -
,�*'"0,� , 6"  '�:&*5  *'&'�7 , 2#!2&,02 
"6(&1&!278�*  # -"(*�("#�'��  5("#'2  
*�$("1#�3&'�  (5$. �  ,"  3& #(&*2, # 
/(566& 6"!5%�#:&  6(";&15()  ��<���  
01&!�,9 "1'".'�%')  #)#"1  "  ("!�  
0#" 0,#  ,&*6&(�*&',�  # (&�!�.�;��  0,�,� -
%&0$"  50," %�#"0,�  '&  6(&10,�#!2&,02 
#".*"3')* , # "0'"#&  %&/" *"/5,  !&3�,9  
2#!&'�2  6&(&0,(" $�  $""(1�'�(578&  
0�0,&*)  '�  5("#'&  '&(#')�  ;&',("#  �  -&-
'"*&'"!"/�2  -5'$;�"'�!9'"  �0�**&,(��  
6"!5:�(� . 
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MUTUAL RELATIONS OF LEVEL OF MICROMOVEMENTS OF HAND S  
AND PROPERTIES OF TEMPERAMENT AT USE OF VARIOUS FOR MS  

OF IMPELLENT TRAINING 
Mikhailov I.V., Tkachenko P.V. 

State Educational Establishment of Higher Professional Education  
of Federal Agency of Public Health and Social Development Kursk State Medical University 

 
Research of interrelation of properties of temperament and level of micromovements of 

hands is conducted at various forms of impellent training at men. It is shown that at realisation 
of an impellent problem depending on properties of temperament and previous type of training 
level of micromovements of hands is distinguished. 

 
Key words: micromovements of hands, a tremor, properties of temperament, level of co-

ordination of hands, impellent training, electrostimulation. 
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��0,",�  6"!�6".')�  (�'"0�'50�,"#  

�*&&,  %&,$57 ,&'1&';�7  $ ("0,5 , 51&!9')  
#&0 1�''"  6�,"!"/��  # 0,(5$,5(&  �
� -
.�4"!&#�'�  0"0,�#!2&,  5-20% [5], �  # "4-
8&  6"65!2;��  – 1-4% [7, 10]. �&0*",(2  '�  
0"#&(:&'0,#"#�'�&  ��(5(/�%&0$"  ,&�'�$�  
�  :�("$�  �(0&'�!  6(�*&'2&*)�  !&$�(0, -
#&'')�  0(&10,#, %�0,",�  (&;�1�#�("#�'�2  
6"!�6"#  0"0,�#!2&,  ",  5 1" 60% [3]. 

�"!�6".')  (�'"0�'50�,  2#!2&,02 
0&(9&.'"  6("4!&*"  0"#(&*&''"  *&1� -
;�') , , .$. 0'�3�&,  $�%&0,#" 3�.'�  4"!9 -
')�  .�  0%&, 5�51:&'�2  �!�  6"!'"  4!"$� -
1)  '"0"#"/"  1)��'�2 , '�(5:&'�2  "4"'2 -
'�2 , /"!"#'"  4"!�  �  0"0,"2'�2  �("'�%& -
0$"  /�6"$0��  [8, 9, 11]. 


1'�$"  *'"/�&  +,�"!"/�%&0$�&  -�$ -
,"() , ��  #.��*"0#2.9  �  ("!9  # 6�,"/&'&.&  
'"0"#)�  6"!�6"#  6"$�  '&  20'� , '&,  "1'" -
.'�%'"  6(�'2,"  ,&"(��  #".'�$'"#&'�2  �  
(�.#�,�2  6"!�6".�  [6]. �%�,�7, , %," # "0-
'"#&  6�,"/&'&.�  6"!�6".'"/"  (�'"0�'50� -
,�  !&3�,  #"06�!�,&!9'�2  (&�$;�2  �  +".� -
'"-�!9'�2  �'-�!9,(�;�2 , 6(�#"128�2  $ 
+$0051�;��  �  ",&$5 0!�.�0,"  "4"!"%$� . 
�&(0�0,&';�2  #"06�!�,&!9'"/"  6(";&00�  �  
6("!�-&(�;�2  -�4("4!�0,"#  6(�#"12,  $ 
"4(�."#�'�7  6"!�6"#  [4]. ��$"6!&'')  
*�,&(��!  0#�1&,&!90,#5&, "4 �**5'"!"/� -
%&0$�� '�(5:&'�2�  6(�  6"!�6".'"*  (�'" -
0�'50�,& , �",2  +,�  1�'')&  '"02,  6(",�#" -
(&%�#)  ��(�$,&(  [1, 12]. �*&7,02  &1�-
'�%')&  0""48&'�2  6"  6�,"/&'&,�%&0$"  

.'�%�*"0,�  6(";&00"#  6&(&$�0'"/"  "$�0 -
!&'�2  !�6�1"#  (�
� ) # (�.#�,��  #"06�!&-
'�2  6(�  (�'"0�'50�,&  [2]. 

�58&0,#578�2  �'-"(*�;�2  6"  
+,�"6�,"/&'&.5  �  *&,"1�*  !&%&'�2 6"!� -
6".'"/"  (�'"0�'50�,�  ",!�%�&,02  6(",� -
#"(&%�#"0,97, %," .�,(51'2&,  �',&(6(&,� -
;�7  6"!5%&'')�  1�'')� . �("*&  ,"/" , 
4"!9:�'0,#"  �00!&1"#�,&!&  # $"*6!&$0& 
!&%&4')�  *&("6(�2,�  6"!�6".'"/"  (�'" -
0�'50�,�  '&  �.5%�!�  �.*&'&'�2  +'1","$ -
0�$".�  '�  -"'&  6(�*&'&'�2  #'5,(�#&''"  
"."'",&(�6��  �  �',�"$0�1�',�  *&$0�1"!� . 

#������
�  �  
�����  �		
��������  

40!&1"#�'"  106 %&!"#&$, (�.1&!&' -

')�  '�  %&,)(& /(566) . �  6&(#57 /(5665  
#":!�  18 6(�$,�%&0$�  .1"("#)�  %&!"#&$ 
18-35 !&, , $","()&  0"0,�#�!�  /(5665  0(�# -
'&'�2 . �"  #,"(57  /(5665  #$!7%&')  30 6� -
;�&',"#  6"!�6".')*  (�'"0�'50�,"*  
(��� ), $","()*  6("#"1�!�09  ,(�1�;�"''�2  
,&(�6�2 . ��;�&',�*  ,(&,9&  /(566)  (n=30) 
'�  -"'&  ,(�1�;�"''"/"  !&%&'�2 6(�*&'2 -
!�09  #'5,(�#&''�2  "."'",&(�6�2 . 
."'�(" -
#�'')  -�.�"!"/�%&0$�  (�0,#"(  6"!5%�!�  
65,&* 4�(4",�("#�'�2  0,9% (�0,#"(�  NaCI 
"."'$�0!"("1'"  0*&097 0 6"*"897  "." -
'�,"(�  	
� -01-	(. . �"';&',(�;�2  "."'�  
'�  #)�"1&  "."'�,"(�  0"0,�#!2!�  2,5 */ /! , 
#(&*2 4�(4",�("#�'�2  – 10 *�' , $"!�%&0,-
#" 0&�'0"#  – 6-7. �  %&,#&(,57 /(5665  #"-
:!"  28 4"!9')� , $","()*  #*&0,& 0 ,(�1� -
;�"''"  ,&(�6�&  #'5,(�#&''"  ##"1�!�  
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5% (�0,#"(  *&$0�1"!�  6"  200 */  # 200 *!  
-�.�"!"/�%&0$"/"  (�0,#"(�  (6-7 �'-5.� ). 

�  6!�.*&  #&'".'"  $("#�  1" !&%&'�2 
�  6"0!& &/" "$"'%�'�2  "6(&1&!2!�  *�($& -
()  +'1"/&''"  �',"$0�$�;��  – *"!&$5!)  
0(&1'&  *�00)  (��� ) 6(�  254 �  280 '*  6"  
*&,"15  � .� . ��4(�+!2'  (1985), #,"(�%')  
6("15$,  6&(&$�0'"/"  "$�0!&'�2  !�6�1"#  
(�
� ) *�!"'"#)  1��!91&/�1  (��	 ) 6"  
*&,"15  � .� . �"'7�"#"  (1989), �$,�#'"0,9  
�',�"$0�1�','"/"  -&(*&',�  $�,�!�.)  (�	 ) 
6"  *&,"15  � .	 . �"("!7$  �  0"�#, . (1988). 
��00%�,)#�!�  $"+--�;�&',  ��	 /�	 , $"-
,"()  0#�1&,&!90,#5&, "  01#�/& �
�  # 
6("$0�1�','57  �!�  �',�"$0�1�','57  0," -

("'5  �  ��� 280/��� 254 – $"+--�;�&',  
50," %�#"0,�  4&!$� (�
= ), 0'�3&'�&  $"-
,"("/"  0#�1&,&!90,#5&, "  6(&#(�8&'��  
4&!$� # 4"!&& 1&/(�1�("#�''57  -"(*5 . 

%���
�����  �  ��  ��	�������  
�"!�6".')  (�'"0�'50�,  6(�#"1�,  

$ "6(&1&!&'')*  6("2#!&'�2*  +'1"/&''"  
�',"$0�$�;�� , #)2#!2&*)*  '&  ,"!9$"  
$!�'�%&0$� , '"  �  6"  !�4"(�,"(')*  6"$�.� -
,&!2* . ��4"!&#�'�&  06"0"40,#"#�!"  �$,� -
#�.�;��  �
� : 0"1&(3�'�&  #,"(�%'"/"  
6("15$,�  �
�  – ��	  #".(�0,�!"  '�  
88,18% '�  -"'&  0'�3&'�2  �$,�#'"0,�  "1-
'"/"  �.  $!7%&#)�  -&(*&',"#  �',�"$0� -
1�','"  .�8�,)  – �	  '�  70,45% (,�4! . 1). 

 
&��
���  1 

�"$�.�,&!�  +'1"/&''"  �',"$0�$�;��  6(�  6"!�6".'"*  (�'"0�'50�,&   
'�  -"'&  ,(�1�;�"''"  ,&(�6��  (M±m) 

�"$�.�,&!�  �"(*�  n=18 �"  !&%&'�2 n=30 �"0!&  !&%&'�2 n=30 
��	 , 

*$*"!9 /!  
3,47±0,21 6,53±0,27 

� <0,001 
4,69±0,49 

� <0,05 
� 1<0,05 

��,�!�.� , 
*$$�, /0&$·!  

0,88±0,06 0,26±0,03  
� <0,05 

0,28±0,02  
� <0,05 
� 1>0,05 

���  254 

5.&. 
0,240±0,04 0,50±0,06 

� <0,001 
0,43±0,0041 � <0,001 

� 1>0,05 
���  280 

5.&. 
0,280±0,07 0,44±0,052 

� <0,001 
0,41±0,039 

� <0,001 
� 1>0,05 

�
= , 
5.&. 

1,17±0,08 0,88±0,09 
� <0,05 

0,95±0,08 
� >0,05 
� 1>0,05 

��	 /�	 , 
5.&. 

3,94±0,12 25,12±1,06 
� <0,001 

16,75±0,94  
� <0,001 
� 1<0,05 

�(�*&%�'�& : �  – 1"0,"#&('"0,9  ",!�%�  ",'"0�,&!9'"  '"(*) ; 
� 1 - 1"0,"#&('"0,9  ",!�%�  ",'"0�,&!9'"  +,�6�  1"  !&%&'�2 

 
�(�  +,"*  0"",'":&'�&  ��	 /�	  

#".(�0,�!"  # 6,38 (�. , %," 5$�.)#�!"  '�  
.'�%�,&!9'57  �$,�#�;�7  0#"4"1'"(�1� -
$�!9'"/"  "$�0!&'�2  6(�  6"!�6".'"*  (�'" -
0�'50�,& .  

�(&1�  :�("$"/"  $(5/�  *&,�4"!�,"# , 
"$�.)#�78��  ,"$0�%&0$"& 1& 0,#�&, �',& -
/(�!9')*  6"$�.�,&!&*  +'1"/&''"  �',"$ -
0�$�;��  0%�,�7,  5("#&'9  0"&1�'&'�  
/(566)  0(&1'��  *"!&$5!  (�� ) �!�  *"!& -
$5! 0(&1'&  *�00)  (��� ), $ $","()*  ", -
'"02,02  4&!$"#)& $"*6"'&',)  6!�.*)  0 
*"!&$5!2('"  *�00"  ",  300 1" 5000 � . �  
6!�.*&  .1"("#)�  !71&  # -�.�"!"/�%& -

0$��  50!"#�2�  6&6,�1)  ��  6(�05,0,#57,  
# "/(�'�%&'')�  $"!�%&0,#�� . 
0!"#'"  #) -
1&!27,  1#� -"'1�  �� : 6&(#)  -"'1  �� , 
0"1&(3�8��  �("*�,�%&0$�&  �*�'"$�0!",)  
�  �*&78��  *�$0�*5*  6"/!"8&'�2  6(�  280 
'* ; #,"("  -"'1  �� , '&  0"1&(3�8��  �(" -
*�,�%&0$�&  �*�'"$�0!",)  �  �*&78��  
*�$0�*5*  6"/!"8&'�2  6(�  254 '*  (-(�/ -
*&',)  '5$!&�'"#)�  $�0!", , 6("�.#"1')&  
"!�/"06�(,"#  �  1( .). �(&1'&*"!&$5!2(')&  
6&6,�1)  0"0,�#!27,  /�1("-�!9')  $"* -
6"'&',  +'1","$0�$".� .  

�(�  6"!�6".'"*  (�'"0�'50�,&  6(" -
�0�"1�!"  '�$"6!&'�&  # 6!�.*&  $("#�  �� : 
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0"1&(3�'�&  ��� 254 #".(�0,�!"  '�  
108,33%, �  ��� 280 – '�  57,14% ",'"0� -
,&!9'"  '"(*) . �(�  +,"*  $"+--�;�&',  50-
," %�#"0,�  4&!$� (�
= ) 0"0,�#!2!  #0&/" 
75,20% ",  '"(*�,�#'"/"  6"$�.�,&!2 . 

��  -"'&  ,(�1�;�"''"  ,&(�6��  (&/� -
0,(�("#�!"09  "6(&1&!>''"&  5*&'9:&'�&  
6"$�.�,&!&  +'1","$0�$".� : 0"1&(3�'�&  
��	  0'�3�!"09  '�  28,18% ",'"0�,&!9'"  
+,�6�  1" !&%&'�2, �",2  �  6(&#):�!"  '"(*5  
'�  35,16%. ��  +,"*  -"'&  �$,�#'"0,9  $�,� -
!�.)  #".(�0,�!�  !�:9  '�  7,69% �  0"0,�#!2 -
!�  #0&/" 31,82% ",  '"(*�,�#'"/"  6"$�.�,& -
!2 . �"",'":&'�&  ��	 /�	  5*&'9:�!"09  '�  
33,32%, "0,�#�209  # 4,25 (�.  #):&  '"(*) . 

=�.�0'�2  ,&(�6�2  06"0"40,#"#�!�  '&-
.'�%�,&!9'"  $"((&$;��  /�1("-�!9'"/"  
$"*6"'&',�  +'1","$0�$".� : $"';&',(�;�2  
��� 254 0'�3�!�09  '�  14% ",'"0�,&!9'"  
6"$�.�,&!2  1" !&%&'�2, �",2  �  6(&#):�!�  
'"(*5  '�  79,17%; 5("#&'9  ��� 280 5*&'9 -
:�!02  #0&/" '�  6,82%, 6(&#):�2  '"(*�!9 -
')  6"$�.�,&!9  '�  46,43%. �(�  +,"*  �
=  
6(&#):�!  .'�%&'�&  1" !&%&'�2 '�  7,95%, 
0"0,�#!22  81,20% ",  '"(*�,�#'"  #&!�%�') . 

��$�*  "4(�."* , 6"!�6".')  (�'"0� -
'50�,  06"0"40,#5&, (�.#�,�7  +'1"/&''"  
�',"$0�$�;�� , $","(�2  6(�  +,"*  .�4"!&#� -
'��  '"0�,  *'"/"-�$,"(')  ��(�$,&(  – '�  
-"'&  �$,�#�.�;��  0#"4"1'" -(�1�$�!9'"/"  
"$�0!&'�2  6("�0�"1�,  '�$"6!&'�&  # 6!�.*&  
/�1("-�!9')�  *�($&("#  +'1","$0�$".�  – 
0(&1'&*"!&$5!2(')�  6&6,�1"# . �(�1�;� -
"''�2  ,&(�6�2 , 6(�*&'2&*�2  6(�  1�''"*  
.�4"!&#�'�� , 06"0"40,#5&, "6(&1&!&''"  
$"((&$;��  �.5%�&*)�  6"$�.�,&!&  – 0'� -
3�&,02 �',&'0�#'"0,9  6(";&00"#  �
�  �  
5*&'9:�&,02  5("#&'9  0(&1'��  *"!&$5! . 

1'�$" , 4�.�0'"&  !&%&'�& '&  6(�#"1�,  $ 
'"(*�!�.�;��  *�($&("#  +'1","0�$".� , %," 
0#�1&,&!90,#5&, "  '&"4�"1�*"0,�  1"6"! -
'�,&!9'"  ,&(�6��  1�''"  6�,"!"/��  0 
�06"!9."#�'�&*  6(&6�(�,"# , "4!�1�78��  
�',�"$0�1�',')*�  �  1&.�',"$0�$�;�"' -
')*�  0#" 0,#�*� . 

'
�����  ���
�����  
������  ���� -
���  ��  ��������
�  !���������  �����	� -
�����  ���  ��
������
  ����	���	���  

��$  4)!"  6"$�.�'" , 6"!�6".')  (� -
'"0�'50�,  0"6("#"31�&,02  �$,�#�;�&  
0#"4"1'"(�1�$�!9'"/"  "$�0!&'�2  !�6�1"#  
�  '�$"6!&'�&*  # 6!�.*&  /�1("-�!9')�  

$"*6"'&',"#  +'1","$0�$".� . �(�#'�,&!9 -
'"&  �.5%&'�&  #!�2'�2  (�.!�%')�  *&,"1"#  
,&(�6��  '�  1�'')&  $"*6"'&',)  /"*&"0,�.�  
6"$�.�!"  ��  '&"1�'�$"#57  +--&$,�#'"0,9 . 
�"1  1& 0,#�&*  ,(�1�;�"''"  ,&(�6��  
0'�3�!�09  �',&'0�#'"0,9  6(";&00"#  �
�  
�  5*&'9:�!02  5("#&'9  0(&1'&*"!&$5!2( -
')�  6&6,�1"#  # 6!�.*&  $("#� . 
1'�$"  1�' -
'�2  ,&(�6�2  '& 6(�#"1�!�  $ '"(*�!�.�;��  
�.5%�&*)�  6"$�.�,&!& . 

�'-5.�"''�2  "."'",&(�6�2 , 6"  0(�# -
'&'�7  0 ,(�1�;�"'')*  !&%&'�&*, "4!�1� -
&, #)(�3&'')*  1&.�',"$0�$�;�"'')*  
1& 0,#�&*  6(�  6"!�6".'"*  (�'"0�'50�,& . 
�0!�  4�.�0'�2  ,&(�6�2  5*&'9:�!�  5("#&'9  
��	  6!�.*)  '�  28,18%, ,"  "."'",&(�6�2  – 
'�  42,36%, 6(�  +,"*  &/" #&!�%�'�  0"0,�# -
!2!�  82,09% ",  6"$�.�,&!2  6(�  ,(�1�;�"' -
'"*  !&%&'��  (,�4! . 2).  

�  6&(#"  /(566& 4"!9')�  �$,�#'"0,9  
$�,�!�.)  6!�.*)  6"#):�!�09  #0&/" '�  
7,69%, �  "."'",&(�6�2  5#&!�%�#�!�  1�' -
')  6"$�.�,&!9  '�  30,77% (� 2<0,05) �  &/" 
#&!�%�'�  (�#'2!�09  121,43% ",  .'�%&'�2  
-&(*&',�  6(�  ,(�1�;�"''"*  !&%&'�� . 
4  
�',�"$0�1�','"*  +--&$,& "."'",&(�6��  
0#�1&,&!90,#"#�!"  0'�3&'�&  $"+--�;�&' -
,�  ��	 /�	  '�  55,94% (6(�  0,�'1�(,'"  
,&(�6��  '�  33,32%). �"  #,"("  /(566& 
4"!9')�  1�'')  $"+--�;�&',  (�#'2!02  
#0&/" 67,58% ",  .'�%&'�  # 6&(#"  /(566&. 


."'",&(�6�2  # 4"!9:&  0,&6&'� , 
%&* 0,�'1�(,'"&  !&%&'�&, 5*&'9:�!�  # 
6!�.*&  5("#&'9  0(&1'&*"!&$5!2(')�  6&6-
,�1"# . �0!�  6"0!& "."'",&(�6��  $"';&' -
,(�;�2  ��� 254 �  ��� 280 0'�3�!�09  '�  
31,94 �  22,72% (� 1<0,05), ,"  6"0!& 0,�' -
1�(,'"/"  !&%&'�2 – '�  14 �  6,82% 
(� 1>0,05). 
1'"#(&*&''"  0 +,�*  �
=  6"0!& 
"."'",&(�6��  6(&#):�!  .'�%&'�&  �'�!" -
/�%'"/"  6"$�.�,&!2  6(�  4�.�0'"*  !&%&'��  
'�  11,58% (� 2<0,05), %," $"0#&''"  0#�1&-
,&!90,#"#�!"  "  .�*&1!&'��  6(";&00"#  1&-
/(�1�;��  4&!$�. 

��$�*  "4(�."* , 1&.�',"$0�$�;�"' -
')  +--&$,  �'-5.�"''"  "."'",&(�6��  # 
4"!9:&  0,&6&'�  "450!"#!&'  �'/�4�("#� -
'�&*  (&�$;�  �
� , 6"#):&'�&*  �',�"0� -
1�','"/"  0,�,50�  ((�0 . 1) �  0'�3&'�&*  # 
6!�.*&  /�1("-�!9')�  $"*6"'&',"#  +'1" -
,"$0�$".� . 
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��� ��������

%�	 . 1. ��'�*�$�  *�!"'"#"/"  1��!91&/�1�  �  �$,�#'"0,9  $�,�!�.)  6(�  (�.!�%')�  *&,"1��  !&%&'�2 
6"!�6".'"/"  (�'"0�'50�,�  

�(�*&%�'�& : * - 1"0,"#&('"0,9  ",!�%�  ",'"0�,&!9'"  '"(*)  
&��
���  2 

�"$�.�,&!�  +'1"/&''"  �',"$0�$�;��  6(�  6"!�6".'"*  (�'"0�'50�,&  '�  -"'&  (�.!�%')�  *&,"1"#  
!&%&'�2 (M±m) 

�"$�.�,&!�  �"  !&%&'�2 
n=88 

�(�1�;�"''�2  
,&(�6�2  

n=30 


."'",&(�6�2  
n=30 

�&$0�1"!  
n=28 

��	 , 
*$*"!9 /!  

6,70±0,21 4,69±0,49 
� 1<0,05 

 

3,85±0,16 
� 1<0,05 
� 2<0,05 

3,90±0,40 
� 1<0,001 
� 2<0,05 
� 3>0,05 

��,�!�.� , 
*$$�, /0&$·!  

0,26±0,13 0,28±0,02  
� 1>0,05 

 

0,34±0,03  
� 1>0,05 
� 2<0,05 

0,39±0,04  
� 1<0,05 
� 2<0,05 
� 3>0,05 

��� 254, 
5.&. 

0,48±0,05 0,43±0,041 
� 1>0,05 

 

0,32±0,05 
� 1<0,05 
� 2<0,05  

0,36±0,06  
� 1>0,05 
� 2>0,05 
� 3>0,05 

��� 280, 
5.&. 

0,43±0,04 0,41±0,039 
� 1>0,05 

 

0,34±0,04 
� 1<0,05 
� 2<0,05 

0,35±0,06 
� 1>0,05 
� 2<0,05 
� 3>0,05 

�
= , 
5.&. 

0,90±0,08 0,95±0,08 
� 1>0,05 

 

1,06±0,09 
� 1>0,05 
� 2<0,05 

0,97±0,08 
� 1>0,05 
� 2>0,05 
� 3<0,05 

��	 /�	 , 
5.&. 

25,77±1,02 16,75±0,94 
� 1<0,05 

 

11,32±0,83 
� 1<0,001 
� 2<0,001 

10,0±0,91  
� 1<0,001 
� 2<0,05 
� 3<0,05 

�(�*&%�'�& : � 1 – 1"0,"#&('"0,9  ",!�%�  ",'"0�,&!9'"  6"$�.�,&!2  1"  !&%&'�2; 
� 2- 1"0,"#&('"0,9  ",!�%�  ",'"0�,&!9'"  ,(�1�;�"''"  ,&(�6�� ; 
� 3- 1"0,"#&('"0,9  ",!�%�  6"$�.�,&!&  6"0!& !&%&'�2 *&$0�1"!"*  ",'"0�,&!9'"  
"."'",&(�6��  

*  

 *  * 

% 

*  

 * 
 * 
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�&$0�1"!  6(�  6"!�6".'"*  (�'"0� -
'50�,&  # 4"!9:&  0,&6&'� , %&* 0,�'1�(, -
'�2  ,&(�6�2 , �'/�4�("#�!  (&�$;��  �
�  �  
5*&'9:�!  # 6!�.*&  $"';&',(�;�7  /�1(" -
-�!9')�  $"*6"'&',"#  +'1","$0�$".� . �"1  
#!�2'�&*  �',�"$0�1�',�  0"1&(3�'�&  ��	  
5*&'9:�!"09  '�  43,40%, 6(�  +,"*  &/" .'� -
%&'�& '&  ",!�%�!"09  ",  #&!�%�')  6"0!& 
"."'",&(�6��  (� 3>0,05) �  0"0,�#!2!"  
83,16% ",  6"$�.�,&!2  6(�  0,�'1�(,'"*  !&-
%&'��  (� 2<0,05). 	$,�#'"0,9  $�,�!�.)  
6!�.*)  '�  -"'&  *&$0�1"!�  #".(�0,�!�  '�  
50% �  4)!�  '�  39,29 �  11,71% #):& , %&* 
6"0!& ,(�1�;�"''"  �  "."'",&(�6�� . 
  

.'�%�,&!9'"*  �',�"$0�1�','"*  +--&$,& 
6(&6�(�,�  5$�.)#�!"  0'�3&'�&  ",'":&'�2  
��	 /�	  '�  62,26%, %," 4)!"  .'�%�,&!9'"  
4"!9:& , %&* 6"0!& 0,�'1�(,'"  �  "."'",& -
(�6�� . 

�&$0�1"!  5*&'9:�!  $"';&',(�;�7  
��� 254 �  ��� 280 '�  23,40 �  16,67%. �0!�  
+,",  +--&$,  4)!  0"6"0,�#�*  0 1& 0,#�&*  
"."'",&(�6�� , ,"  ",0�,&!9'"  0,�'1�(,'"/"  
!&%&'�2 ��� 254 �  ��� 280 (�#'2!�09  0"", -
#&,0,#&''"  83,72 �  83,37%, �  �
=  '&1"0," -
#&('"  ",!�%�!02  ",  #&!�%�')  6(�  4�.�0 -
'"  ,&(�6��  �  4)!  '�  11,66% '�3& , %&* 
6"0!& "."'",&(�6��  ((�0 . 2). 
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��$�*  "4(�."* , 0(�#'&'�&  ,(&�  *&-

,"1"#  !&%&'�2 6"!�6".'"/"  (�'"0�'50�,�  
6"  ��  #!�2'�7  '�  6"$�.�,&!�  +'1"/&''"  
�',"$0�$�;��  #)2#�!"  6(&�*58&0,#"  "." -
'",&(�6��  6(�  1�''"  6�,"!"/�� . <--&$ -
,�#'"0,9  "."'",&(�6��  6("2#!2!�09  # 
0'�3&'��  #,"(�%')�  6("15$,"#  !�6"6& -
(&"$�0!&'�2 , 0(&1'&*"!&$5!2(')�  6&6,� -
1"# # 6!�.*&  �  5*&'9:&'�&*  1&0,(5$;��  
4&!$�. �&$0�1"!  ,�$3&  6("2#!2!  ,&(�6&#-
,�%&0$"& 1& 0,#�&, $","("&  # 4"!9:&  0,&-
6&'�  "450!"#!&'"  ("0,"*  �$,�#'"0,�  $� -
,�!�.) , '"  6(�  &/" �06"!9."#�'��  0"1&(-

3�'�&  0(&1'&*"!&$5!2(')�  6&6,�1"#  6(&-
#):�!"  ��  5("#&'9  6"0!& "."'",&(�6�� . 

."'",&(�6�2  �  *&$0�1"!  "4!�1�!�  4"!&& 
#)(�3&'')*  1&.�',"$0�$�;�"'')*  1& -
0,#�&* , %&* ,(�1�;�"''"&  !&%&'�&. 

'����� : 
1. �"!�6".')  (�'"0�'50�,  0"6(" -

#"31�&,02 +'1"/&''"  �',"$0�$�;�& , 
"450!"#!&''"  '�$"6!&'�&*  # 6!�.*&  $(" -
#�  *"!&$5!  0(&1'&  *�00) , �$,�#�.�;�&  
6&(&$�0'"/"  "$�0!&'�2  !�6�1"#  �  0'�3& -
'�&*  �',�"$0�1�','"  .�8�,) . 
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THE PATHOGENETIC CORRECTION OF ENDOTOXICOSIS IN POL YPOUS 
RHINOSINUSITIS 

Mokhsen Ya.S., Belyaev A.N., Kozlov S.A., Baityakov V.V. 
Mordovian State University named by N.P. Ogaryov, Saransk 

 
Endogenic intoxication rate has been studied in 88 patients with polypous rhinosinusitis, 

who were divided into three groups and the groups of comparison. It has been shown that in this 
pathology endogenic intoxication due to the accumulation of plasma middle molecules, the acti-
vation of lipid peroxidation and reduced antioxidant protection has developed. Unlike standard 
treatment ozonotherapy and mexidol provide detoxication effect which is more marked in the 
ozone. 

 
Key words: polypous rhinosinusitis, ozone, mexidol 
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'�������  
� .	 . �1�'"#  [1] "6(&1&!2!  *&0,"  6&-

(&�"1�  !�*-�,�%&0$��  $�6�!!2("#  (�� ) # 
",#"128�&  !�*-�,�%&0$�&  0"051)  (�� ) 
6"2#!&'�&*  $!�6�'"# , 6(�%&* ��  �15,  
#1"!9  #&'5! . � .� . �56(�2'"#  [2] "6�0�!  
!�*-�,�%&0$�  6"0,$�6�!!2(  (��� ), "'  
",!�%�&,02  ",  ��  6"2#!&'�&*  ,"'$"  4� -
.�!9'"  *&*4(�')  +'1",&!�2  �  $!�6�'"#  # 
#�1& &/" "$(53')�  0$!�1"$ . ��  0!&157,  
6"0,$�6�!!2(')*  #&'5!�* , ���  – #&'5!�*  
[3]. �"  ? .� .�)(&'$"#5  [4], ���  6("�"12,  
"$"!"  6"0,$�6�!!2(')�  #&'5! . �"&1�'� -
,&!9'�2  ,$�'9  �  /!�1$�&  *�";�,)  6"2#!2-
7,02  # 0,&'$��  �� . �(",�#"(&%�#"0,9  �  
"/(�'�%&''"0,9  0#&1&'�  "  0,("&'��  *�$ -
(";�($5!2,"('"/"  (50!�  (��� ) 6"451�!�  
*&'2  #'�%�!&  �.5%�,9  0,("&'�&  /&*"���  
[5], �  .�,&*  – ,"6"/(�-�7  !�*-�,�%&0$��  
*�$("0"051"#  # *�$("(� "'��  ��� . 

#������
  �  
�����  
�,("&'�&  ���  # 4()3& $&  ,"'$"  

$�:$�  0"4�$�  �.5%&'"  '� : 1) ,",�!9')�  
6(&6�(�,��  4()3& $� , �*6(&/'�("#�'')�  
�.",'"$�0!)*  0&(&4("*  �!�  "$(�:&'')�  
$#�0;"#)*  /&*�,"$0�!�'"* ; 2) && 0&(� -
')�  /�0,"!"/�%&0$��  0(&.��  ,"!8�'"   
7 *$* , "$(�:&'')�  6�$("-5$0�'"*  6"  
��'  ��."' ; 3) && 6(&6�(�,��  0 �'@&;�(" -
#�'')*  ���  0�'&  �!�  /"!54"  *�00"  
�&(",�  (!�*-�,�%&0$�2  %�0,9) �  ,5:97  
($("#&'"0'�2  %�0,9).. �("*&  ,"/" , 4)!�  
�./","#!&')  ,",�!9')&  6(&6�(�,)  !�*-� -
,�%&0$��  *�$("0"051"#  �.  0,&'$�  ,"'$"  

$�:$�  4)$� , "$(�:&'')&  /�!!";��'�'"*  
6"  < '�(0"'5 . 

%���
�����  �  ��  ��	�������  
��  ,",�!9')�  6(&6�(�,��  4()3& $� , 

"$(�:&'')�  /&*�,"$0�!�'"* , # 0"0,�#& 
$"',5('"/"  65%$� *�$("(� "'�  ���  '& -
6"0,"2''"  #)2#!27,02  �� , ���  6(�  +,"*  
6("$(�:�#�7,02  "%&'9 4!&1'" , ��  '&  
#�1')  ((�0 .1). <,"  "450!"#!&'"  '&  ,"!9$"  
,"!8�'" , '"  �  6!",'"0,97  ��  0,&'"$ : # 
��  '&,  4�.�!9'"  *&*4(�') , # ���  "'�  
6(&()#�0,�2  �  ('&  0(�.5 ) 6"2#!2&,02 ,"' -
$�2 �1#&',�;��!9'�2  "4"!"%$� , # ��  1�- -
-&(&';�(57,02  *�";�,) . �("#&'"0')&  
$�6�!!2()  "4)%'"  0 4�.�!9'"  *&*4(�'"  
�  6&(�;�,�*�  4!&1'"  "$(�:�#�7,02  $#�0-
;"#)*  /&*�,"$0�!�'"* . 	(,&(�"!)  /"(�. -
1" �',&'0�#'&&  "$(�:�#�7,02  �* , %&* #&-
'5!) , %," $"((&!�(5&,  0 (�.')*  %�0!"*  
*�";�,"# . ��  6("�"12,  '�  6&(�-&(��  $"' -
,5(')�  65%$"# *�$("(� "'�  ��� , 6"  "4& 
0,"("')  ",  *):&%')�  #&'5! , '"  *"/5,  
0*&8�,902  # 6("*&35,$�  *&315 '�*�  �  
*�/�0,(�!9'"  �(,&(�"!"  �!�  ",$!"'2,9 -
02 # (�.'"  0,&6&'�  # 0,"("'5  ",  $"',5( -
'"/"  65%$� �  6&(&0&$�,9 (�.!�%')*  "4(� -
."*  ,&((�,"(�7  *�$("(� "'�  ��� . ��  
6(&6�(�,�� , /1& !�*-"���  �'@&;�("#�'"  
/"!54"  *�00"  �&(",�  �!�  �*6(&/'�("#� -
'"  '�,(�,"*  0&(&4(� ((�0 .2), # 0&,�  ��  "4-
'�(53�#�7,02  $!�6�') : ���  I 6"(21$�  0 
+'1",&!��!9')*�  0,&'$�*�  #�"12,  # 0"-
0,�#  0&,�  �!�  0!53�,  6("1"!3&'�&*  "1� -
'"%')�  ��  "$"!"  �!�  '�  5("#'& , 04"$5 ",  
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6"0,$�6�!!2('"  #&'5!) . ���  (�.!�%')*  
"4(�."*  �15,  ",  *&,�4"!�%&0$��  4!"$"#  
���  (6(&$�6�!!2(  – $�6�!!2()  – 6"0,$� -
6�!!2('�2  #&'5!� ) $ $"',5(')*  65%$�* 
*�$("(� "'�  ���  (��  I 6"(21$� , *�/�0, -
(�!9')&  �(,&(�"!�  �  #&'5!� ).. ��14!"$" -
#)& �!�  0&,&#)& ���  (I 6"(21$� ) 6&(&�"-
12, # '�10&,&#)&  ���  (II 6"(21$� ), $"," -
()&  6(�"4(&,�7,  ,"'$57  �1#&',�;��!9 -
'57  "4"!"%$5 �  .�!&/�7,  #1"!9  0"4�(� -
,&!9'"  #&'5!) , # "1'"*  65%$& 0 #&'5!"  
�  ,&(*�'�!9'"  �(,&(�"!"  �!�  4&. '&&. 
�"$(5/  65%$� 0/58�&,02 0"&1�'�,&!9'�2  
,$�'9  (56!",'2&,02  6&(�#�.�!9'�2  �1#&' -
,�;�2 ). 	4&((�',')&  ���  6(�'�*�7,  # 
$�%&0,#& 6(�,"$"#  ��  � , #".*"3'" , 0&,&-
#)& ��� , �15,  0�*"0,"2,&!9'"  $ ���  
0!&1578&/"  6"(21$�  � /�!�  ��  I 6"(21$�  0 
'&*'"/�*�  /!�1$�*�  *�";�,�*�  # 0,&' -
$�� , '&  -"(*�(578�*�  06!":'"  0!" . 
��  "6(&1&!2&,02 '�  5("#'&  6"0,$�6�!!2( -
'"  #&'5!) , '"  '&  #0&/1� (21"*  0 '& . ��  
"$(53&'  (�.!�%')*  "4(�."*  $("#&'"0') -
*�  $�6�!!2(�*�  �  "1'"#(&*&''"  6("�"1�,  
$'�(53�  ",  ��  «$!54"%$"#».. ��  0&(��  
/�0,"!"/�%&0$��  0(&."# 4()3& $�  ���  
6("�"1�!  # 65%$& 0 ,&(*�'�!9'"  �(,& -
(�"!"  �  #,"(�%'"  0"4�(�,&!9'"  #&'5-
!" . �0,"$�  ���  ,&(2!�09  # ,&(*�'�!9'"  
�(,&(�"!" -#&'5!2('"  6&,!&: ,&(*�'�!9 -
'�2  �(,&(�"!�  0 "1'�*  0!"&*  6"6&(&%')�  
*�";�,"#  6("1"!3�!�09  # *&,�(,&(�"!5  0 
(&1$�*�  *&!$�*�  *�";�,�*� ; 6&(#�%'�2  
0"4�(�,&!9'�2  #&'5!�  ",$!"'2!�09  ",  '&& �  
-"(*�("#�!�  15/5. �&',(�!9')  $�'�!  
(6(&$�6�!!2(  – *�/�0,(�!9')  $�6�!!2(  – 
6"0,$�6�!!2('�2  #&'5!� ) # 6!",'"*  "$(5 -
3&'��  $("#&'"0')�  $�6�!!2("#  0"&1�'2!  
#&'5!2('57  15/5 0 *&,�(,&(�"!" . �!&% -
')  0�'50  # �6�$�!9'"  %�0,�  $�:&%'"  
#"(0�'$�  �*&&,  0�"1'57  ,"6"/(�-�7 . 
�0,(&%�7,02  5%�0,$� *�$("(� "'�  ��� , 
/1& $(5/"#"  65%"$ ,&(*�'�!9'"  �(,& -
(�"!)  �  0"4�(�,&!9'"  #&'5!)  (��  06�-
(&'')&  $(5/"#)&  �'�0,"*".)  – $"!9;&#"  
*"15!9 ) �!�  '&  #0&/1� 6"!'�2  #&'5!2('�2  
6&,!2 0 $�0�,&!9'"  6(�!&/�78&  ,&(*� -
'�!9'"  �(,&(�"!"  "$(53�7,  ��  �!�  &/" 
6&,!7  0(&1� 6"!�*"(-')�  5%�0,$"# $(" -
#&'"0')�  $�6�!!2("# . <,",  ��  6("1"!3� -
&,02 # �4&((�',')  �!�  0�,&!!�,')  ��� , 
#6�1�78�  # 0!&1578�  ���  �!�  �� , # 
0"0,�#& 65%$� 0 �(,&(�"!"  �  #&'5!"  �!�  

",$!"''&'')  ",  65%$�. 	4&((�',')  
���  «6"1#&:&' » $ ,"'$�*  65%$�* 0"&1�-
'�,&!9'",$�'')�  #"!"$"'  �  $("#&'"0')�  
$�6�!!2("# , "4(�.578�*  6&,!�  *�$("0" -
051�0," -#"!"$"''"  0&,�  ((�0 .3). �  && 6&,-
!�  #�"12,  #&,#� 6(&$�6�!!2("# , �.  6&,&!9 
,�$"  0&,�  #)�"12,  $"('�  6"0,$�6�!!2( -
')�  #&'5! , 6&,!�  *"/5,  154!�("#�,902  �� . 
��  ,",�!9')�  6(&6�(�,��  ���  �.  0,&'$�  
,"'$"  $�:$�  4)$� , "$(�:&'')�  /�!!" -
;��'�'"*  6"  *&,"1�$&  < '�(0"'� , # 0,&' -
$��  ���  6"2#!27,02  �  0/58�7,02  $!&,$�  
0"&1�'�,&!9'"  ,$�'� . �&(#)  $!�6�'  "6 -
(&1&!2&,02 # ��� , $","()  0"6("#"31�&,  
*&!$57  #&'5!5 . �,&'$�  ���  '�0,"!9$"  
,"'$�2 , %," '�  &/" ,",�!9'"*  6(&6�(�,&  
51�&,02 6("0!&1�,9  +'1",&!��!9')  $"' -
,5(  ��� , %," '&#".*"3'"  01&!�,9 # 0,&'$& 
�� . �&.$�  6&(&�"1 # 0,("&'�� , 6!",'"0,�  
0,&'"$  �� , ���  �  ��  '&  "4'�(53&' . 
1 -
'�$"  (�.'�;�  *&315 '�*�  20'"  #�1'�  6(�  
0"6"0,�#!&'��  $"!!&$,"(�  '�  &/" 6(",23& -
'��  0 &/" 6(�,"$"* , .#&'"*  !�*-�,�%&0$" -
/"  (50!�  4"!&& '�.$"/"  6"(21$� . ��  �*&7,  
(�.'"&  0,("&'�&  # (�.')�  "4"!"%$��  ,"' -
$"  $�:$�  4)$� . �  0540&(".'"*  0!"& ��  
�*&7,  '��4"!&&  ,"!0,57  0,&'$5, �"(":"  
#)(�3&''57  0(&1'77  "4"!"%$5 # #�1& 
06!":'"/"  *):&%'"/"  0!"2  0 ($"-
0")6"6&(&%'"  "(�&',�;�&  *�";�,"# , $"-
,"()  *"3&,  4),9  1"6"!'&'  '&6"0,"2' -
')* , 4"!&& ()�!)*  0!"&*  *�";�,"#  0 4"-
!&& 6"!"/"  "(�&',�;�& . ��  0 '��4"!&&  
,"'$"  0,&'$"  �  ()�!)*  *):&%')*   
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= 

%�	 . 2. =()3& $�  ,"'$"  $�:$�  0"4�$� , 
,",�!9')  6(&6�(�, .  

	 : 1 – *�/�0,(�!9')&  �(,&(�"!�  �  #&'5!� ;  
2 – 6(&,&(*�'�!9'�2  �(,&(�"!�  �  

6(&*�/�0,(�!9'�2  #&'5!� ; 2/2 – �(,&(�"!" -
#&'5!2(')  �'�0,"*". ; 3 – ,&(*�'�!9'�2  

�(,&(�"!�  �  0"4�(�,&!9'�2  #&'5!� ;  
4 – 6(&$�6�!!2(  �  6"0,$�6�!!2('�2  #&'5!� , 
*&315 '�*�  '��"1�,02  0&,9 $("#&'"0')�  

$�6�! -!2("# ; 5 – !�*-�,�%&0$�  $�6�!!2( , 
6("1"!3�78� 02  # !�*-�,�%&0$�  

6"0,$�6�!!2(  (0* . (�0 . 2=); 6 – 06!&,&'�2  
0"4�(�,&!9')�  #&'5! . 

=: 1 – $!�6�')  !�*-�,�%&0$"/"  6"0,$�6�!!2(� ; 
2 – $!�6�'  !�*-�,�%&0$"/"  0"051� I 6"(21$� . 

��,(�,  0&(&4(�. 
# .: 	  – 80; = – 100. 
 

 
%�	 . 3. =()3& $�  ,"'$"  $�:$�  0"4�$� , 0(&.: 

1,6 – *�/�0,(�!9'�2  �  ,&(*�'�!9'�2  
�(,&(�"!) ; 2,3,4 – *�/�0,(�!9'�2 , 

0"4�(�,&!9'�2  �  6"0,$�6�!!2('�2  #&'5!) ;  
5 – $("#&'"0')&  $�6�!!2()  �  *�$("0"051�0," -

#"!"$"''�2  0&,9; 7,8 – !�*-�,�%&0$�  
6"0,$�6�!!2(  �  &/" $!�6�' . ��$("-5$0�' .  


# . 150. 
 
0!"&*  6("�"12,  # 6"10!�.�0,"*  0!"&, # 
$","("*  !5%:& #0&/" '�4!71�,9  6&(&�"1 
���  # �� . �!�6�')  ���  "%&'9 ,"'$�& , 
&1#� (�.!�%�*)&  0$#".9 &/" ,"'$57  0,&' -
$5, "0"4&''"  # ���  I 6"(21$� , '&(&1$" 
�*&7,  #�1  '&4"!9:"/"  0/58&'�2  $!&,"$ . 
�"$(5/  $!�6�'�  �  '�  6(",23&'��  *):&% -
'"  *�'3&,$�  !�*-�'/�"'�  ��  I 6"(21$�  
"6(&1&!27,02 &1�'�%')& , (�00&2'')&  
*&!$�&  *�";�,) , ��  $!�0,&()  �!�  $"(", -
$�& (2-3 $!&,$� ), ,"'$�&  (1 (21) 65%$�. 

+��
������  
��*-�,�%&0$�&  *�$("0"051)  6("�" -

12, 6"  ,&((�,"(��  *�$("(� "'"#  ��� , ��  
,"6"/(�-�2  #�(��4&!9'� . ��  #0&/1� '��" -
1�,02  04"$5 ",  6"0,$�6�!!2('"  #&'5!) , 
�",2  �  '�  (�.'"*  ",  '&& 51�!&'�� , 0(&1� 
$("#&'"0')�  $�6�!!2("#  �  $'�(53�  ",  6" -
!�*"(-')�  5%�0,$"# ��  0&,� . �"6"/(�-�2  
���  $"((&!�(5&,  0 #�(��',�*�  0,("&'�2  
*�$("(� "'"#  �  *"15!&  ��� , "0"4&''"  
�.*&'%�#�  # ",$(),)�  *"15!2� , 6(�  0!�2 -
'��  0&,&  $�6�!!2("#  0"0&1'��  *"15!& , 
1�00";��;��  65%$"# *"15!9')�  *�$("0" -
051"#. ���  6"  ,"6"/(�-��  �  0,("&'�7  
*"3'"  50!"#'"  (�.1&!�,9  '� : 1) 0&,&#)& 
('�14!"$"#)&  �!�  *&,�4"!�%&0$�& ), 0 +' -
1",&!��!9')*�  0,&'$�*� . �*&''"  "'� , 
#&("2,'" , (&."(4�(57,  ,$�'&#"  4&!"$ [3], 
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�  2) '�10&,&#)& , *&3*"15!9')&  �!�  
,(�'06"(,')& , # , .%. 0�,&!!�,')& , �158�&  
#1"!9  ,&(*�'�!9')�  �(,&(�"!  �  0"4�(� -
,&!9')�  #&'5! , �4&((�',')& , �158�&  0�-
*"0,"2,&!9'" , �  $"*4�'�("#�'')&  (0�,&! -
!�,')  �  �4&((�',')  ",(&.$� ). �(",2 -
3&'')  ���  # 0#"&* '�%�!&  *"3&,  �*&,9  
+'1",&!��!9')&  0,&'$� , �  .�,&*  6(�"4(& -
,�,9  �1#&',�;��!9'57  "4"!"%$5, $","(�2  
5*&'9:�&,  ��  6("'�;�&*"0,9  (*&,�4"!� -
%&0$�  �  ,(�'06"(,')  0&/*&',) ). ��,&! -
!�,')  ��  �1&,  # 0"0,�#& $"',5('"/"  
65%$� *�$("(� "'�  ��� , &/" 6"!"3&'�&  
*"3&,  *&'2,902 '�  6(",23&'��  65%$�. 
	4&((�',')  ��  5$!"'2&,02  ",  $"',5('" -
/"  65%$�. �"6"/(�-�2  !�*-�,�%&0$��  
*�$("0"051"#  0"",#&,0,#5&, 6("�0�"31& -
'�7  !�*-�,�%&0$"/"  (50!�  # +#"!7;��  �  
"',"/&'&.&  6".#"'"%')�  �.  $"!!�,&(�!&  

#&', #)$!7%�&*)�  �.  $("#","$�  [6], �  &/" 
-5'$;��  1"6"!'�,&!9'"/"  $ #&'�*  1(&'� -
3�  "(/�'"# . 
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TOPOGRAPHY OF THE LYMPHATIC MICROVESSELS 
Petrenko V.M. 

St.-Petersburg State Medical Academy named after I.I. Mechnikov, St.-Petersburg 
 

Topography of the lymphatic microvessels is variable and correlates with structure of mi-
crocirculatory bed micro-districts.. Lymphatic capillaries lie near blood capillaries and pass into 
lymphatic postcapillaries at the level of postcapillary and collective venules. Lymphatic vessels 
come on periphery of micro-district contour bundles, on both sides from muscular venules, but 
can pass into interspaces between them and magistral arteriole, deviate aside from the contour 
bundle. 

 
Key words: lymphatic capillary, lymphatic postcapillary, lymphatic vessel 
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'�������  

48&�.#&0,'" , %," /�0,("+."-�/& -

�!9'"  (&-!7$0'"  4"!&.'97  (�<�= ) 
0,(�1�7,  30-40% ��  '�0&!&'�2 , 6(�%>*  
25% �.  '��  '531�&,02  # $"'0&(#�,�#'"*  
!&%&'�� , �  15% - �0$!7%�,&!9'"  # ��(5( -
/�%&0$"* !&%&'�� . �  0,�,�0,�$&  /�0,("+' -
,&("!"/�%&0$��  .�4"!&#�'�  .�6�1')�  
0,(�'  �<�=  0,�!�  1"*�'�(578&  6"  %�0-
,",&  �  "1'"  �.  6(�"(�,&,')�  0";��!9')�  
6("4!&* . 

��  IV �#("6& 0$"  /�0,("+',&("!" -
/�%&0$"  '&1&!& # =&(!�'&  # 1995 /"15  
$!7%&#)*  -�$,"("*  6�,"/&'&.�  �<�=  6(� -
.'�'  0!�4)  (1&-&$,') ) '�3'�  6�8& -
#"1')  0-�'$,&(  (��� ). <6"��!9'57  
("!9  # (�.#�,��  ��(5(/��  �',�(&-!7$0� , 
4�.�(578& 02  '�  +,"  $"';&6;��  6�,"/& -
'&.�  �<�=  0)/(�!�  654!�$�;�2  R. Nissen 
(1955): «�("0,�2  "6&(�;�2  1!2 !&%&'�2 
(&-!7$0 -+."-�/�,� », .�$!7%�78�202  # 
'�.#&1&'��  /()3&#)�  ",1&!"#  3&!51$�  �  
6�8&#"1�  6"1 1��-(�/*5 , *"4�!�.�;��  
1'�  3&!51$�  �  '�#>(,)#�'��  �.  '&/"  *�' -
3&,$�  #"$(5/  1�0,�!9'"/"  ",1&!�  6�8&#" -
1� . �'"/"%�0!&'')&  *"1�-�$�;��  +,"  
"6&(�;��  6"("31&')  0,(&*!&'�&*  0'�.�,9  
%�0,",5 6"0!&"6&(�;�"''"  1�0-�/�� . <,"  
6"1,#&(31�&,  ":�4"%'"0,9  6(�.'�''"  
$"';&6;��  6�,"/&'&.�  �<�= . �0,"(�2  �� -
(5(/�%&0$"/"  !&%&'�2 �<�= , 6("�"1�#:&  
#'�%�!&  6"1 +/�1"  /()3�  6�8&#"1'"/"  
",#&(0,�2  1��-(�/*) , .�,&*  - (&-!7$0 -

+."-�/�,�  �!�  6&6,�%&0$"/" +."-�/�,� , �  0 
1995 / . – 0"40,#&''"  �<�= , 4!&0,28& �. -
!"3&'�  # *"'"/(�-��  � .	 . �54):$�'�  �  
=.� . �"('2$�  «��0,("+."-�/&�!9'�2  (&- -
!7$0'�2  4"!&.'9 » (2002) [1], 0,"("''�$"#  
058&0,#578&  $"';&6;�� . 

#������
�  �  
�����  
�00!&1"#�'�2  *","('"  -5'$;��  

6�8&#"1�  �  ��� , *"'�,"(�'/  (�  # 1�0 -
,�!9'"*  ",1&!& 6�8&#"1�  5 4"!9')�  �<�=  
�  .1"("#)�  !71&  [2-6], #'&0!�  058&0,-
#&'')&  �.*&'&'�2  # '�:&  6(&10,�#!&'�&  "  
6�,"/&'&.&  �<�= : 

1) �$0��!9')&  /()3�  6�8&#"1'"/"  
",#&(0,�2  1��-(�/*)  '�$"/1�  '&  58&*!2 -
7,02 , '&  "$�.)#�7,  6(2*"/"  #(&1'"/"  #". -
1& 0,#�2  '�  "(/�')  0(&1"0,&'�2  �  6"+," -
*5 , ��  50,(�'&'�&  '&  �*&&,  $!�'�%&0$"  
*",�#�;�� ; 

2) '�.#&1&'�&  6�8&#"1'" -3&!51"%-
'"/"  6&(&�"1�  6"1 1��-(�/*5  0".1�>,  '� -
,23&'�&  6�8&#"1� , $","("&  0!53�,  -�$," -
("* , 06"0"40,#578�*  (&;�1�#5  /()3�  �  
�<�= ; 

3) !74)&  *�'3&,$� , 0".1�#�&*)&  �.  
1'�  3&!51$�  #"$(5/  1�0,�!9'"/"  ",1&!�  
6�8&#"1� , '&  �*&7,  �'�,"*" -
-�.�"!"/�%&0$"/"  "0'"#�'�2 , , .$. "/(�'� -
%�#�7,  -5'$;�"'�!9'"&  6("0,(�'0,#"  
���  �  #).)#�7,  1�0-�/�7 ; 

4) 0'�3&'�&  1�#!&'�2  ���  5 4"!9 -
')�  �<�=  2#!2&,02 '&  6(�%�'" , �  0!&10,-
#�&*  (&-!7$0 -+."-�/�,� . 
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��  "0'"#�'��  +,��  #)#"1"#  '�*�  
4)!�  #'&0&')  0!&1578�&  $"((&$,�#)  # 
6(&10,�#!&'�&  "  6�,"/&'&.&  �<�= : 1) $!7 -
%&#)* -�$,"("*  6�,"/&'&.�  �<�=  2#!2&,02 
#("31>''"&  �!�  6(�"4(&,>''"&  ",05,0,#�&  
$!�6�'�  �54�(&#� , 2) /()3�  6�8&#"1'"/"  
",#&(0,�2  1��-(�/*) , #("31>'')  $"(", -
$�  �!�  #,"(�%'"  5$"("%&'')  6�8&#"1  
50!"#'"  6(�'2,)  .�  #�(��',)  '"(*) , '&  
6"1!&3�8�&  ��(5(/�%&0$"  $"((&$;�� . 
�"1  +,�  �'�,"*�%&0$�&  0�,5�;��  4)!�  
0*"1&!�("#�')  $!�6�')  �',�(&-!7$0� , 
0".1�'�&  $","()�  '&  ,(&45&, 50,(�'&'�2  
/()3�  6�8&#"1'"/"  ",#&(0,�2  1��-(�/*)  
�  51!�'&'�2  6�8&#"1� , #"00,�'"#!&'�2  
�41"*�'�!9'"  6".�;��  6�8&#"1'" -
3&!51"%'"/"  6&(&�"1� , �  ,�$3&  0".1�'�2  
*�'3&,$�  �.  1'�  3&!51$�  #"$(5/  1�0,�!9 -
'"/"  ",1&!�  6�8&#"1� . ��,&(��!"*  1!2 
0,#"("$  $!�6�'�  0!53�,  0,&'$�  /()3&#"/"  
",1&!�  3&!51$� , "6"("  1!2 '&6"1#�3'"  
0,&'$�  $!�6�'�  – $"!9;"  6�8&#"1'"/"  ", -
#&(0,�2 1��-(�/*)  �  .�1'&'�3'�  "#�!  
6(�#"/"  6(&10&(1�2. �5'$;�2  $!�6�'�  "0-
'"#�'�  '�  -&'"*&'&  6&(&*&8&'�2  0-�'$ -
,&(�  ",'"0�,&!9'"  %�0,�  0#"&  "$(53'" -
0,� , -�$0�("#�''"  $ 0,�4�!9'"*5  "4@&$-
,5, 6(�  (�0,23&'��  1�#!&'�&*  �.'5,(�  �  
6"0!&1578&*  0"$(�8&'�� . 

�&�'�$�  0".1�'�2  $!�6�'�  �',�(&- -
!7$0�  �.  �41"*�'�!9'"/"  1"0,56�  5 4"!9 -
')�  �<�=  0 $�(1��!9'"  /()3&  6�8& -
#"1'"/"  ",#&(0,�2  1��-(�/*) . 

��($".  +'1",(��&�!9') . �  6"!"3& -
'��  4"!9'"/"  '�  06�'&  #)6"!'27,  #&(�'& -
0(&1�''57  !�6�(","*�7 , *"4�!�.57,  �  
",#"12,  !&#57 1"!7  6&%&'�, (�00&$�7,  3&-
!51"%'" -1��-(�/*�!9'57  0#2.$5, '�.#"12,  
6"1 1��-(�/*5  /()3&#)&  %�0,�  3&!51$�  �  
6�8&#"1� , *"4�!�.57,  .�1'�&  ��  0,&'$� , 
",0&$�7,  6&(&1'77  0,&'$5 /()3&#"/"  
*&:$�  ",  $"!9;�  6�8&#"1'"/"  ",#&(0,�2  
1��-(�/*) . ��!9;&* , ##&1&'')*  *&315 
6&(&1'�*  $(�&*  $"!9;�  �  6�8&#"1"* , ", -
0!��#�7,  6&(�$�(1  ",  1��-(�/*)  '�  3-4 0*  
$6&(&1� �  '�  :�(�'5  $"!9;� . �&(&.  6&(&1-
'&'�3'77  15/ '�3'&/"  6�8&#"1'"/"  
0-�'$,&(�  '&6"0(&10,#&''"  '�1  6�8&#"1'" -
3&!51"%')*  6&(&�"1"*  0,&3$"*  # 1,0 0*  
6("#"12,  '�,9 . �"';)  '�,�  6""%&(&1'" 
6("#"12,  # '�:5  �  0$#".9 1��-(�/*5  # 2,0-
2,5 0*  $6&(&1� ",  &> 6�8&#"1'"/"  ",#&( -
0,�2  ((�0 . 1). ��,23&'�&*  $"';"#  '�,�  
6�8&#"1'" -3&!51"%')  6&(&�"1 6&(&*&-
:�7,  # '�:5  � , 0#2.�# �� , -�$0�(57,  &/" 
.�  6&(&1'77  15/5 $ 1��-(�/*& . �  (&.5!9 -
,�,&  6&(&*&8&'�2  '�3'�  0&/*&',  6�8& -
#"1�  "/�4�&,  .�1'&'�3'�  "#�!  6(�#"/"  
6(&10&(1�2, �  6&(&1'22 0,&'$�  /()3&#"  
%�0,�  3&!51$�  !"3�,02  '�  6&(&1'�  $(�  
$"!9;�  6�8&#"1'"/"  ",#&(0,�2  1��-(�/*)  
�  6"1#>(,)#�&,02  6"1 6�8&#"1'" -
3&!51"%')  6&(&�"1, 6&(&$()# #�"1  # '& -
/"  0" 0,"("')  3&!51$� . 

 

 
%�	 . 1. ��1  06&(&1� 6"0!& 6("#&1&'�2  '�,�  %&(&. 6&(&1'&'�3'77  15/5 '�3'&/"  6�8&#"1'"/"  

0-�'$,&(�  �  1��-(�/*5  (0�&*� ). 

4".'�%&'�2 : 1) '�,9 , 2) 1��-(�/*� , 3) 6�8&#"1 ; 4) 6�8&#"1'" -3&!51"%')  6&(&�"1, 5) /()3&#"  

",1&!  3&!51$� , 6) 3&!51"$. 
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  *&0,�  -�$0�;��  $ 1��-(�/*&  /() -
3&#)& 0,&'$�  6�8&#"1�  �  3&!51$�  0�"12, -
02 6"1 "0,()*  5/!"* . �(�  +,"*  /()3� , $�$ 
6"!"0,'"&  "4(�."#�'�& , 6(�$,�%&0$�  �0%&-
.�&, . �"  #(&*2 �$,�  /!",�'�2  (&-!&$,"('"  
(&!�$0�("#�'')  ���  (�0,2/�#�&,02  1�#-
!&'�&*  6�8&#"/"  $"*$� , .�1'�&  /()3&#)&  
0,&'$�  ",�"12,  $.�1�  ",  *&0,�  -�$0�;��  $ 
1��-(�/*&  �  ",$()#�7,  #�"1  # 3&!51"$ 

((�0 . 2). �&(&1'�&  /()3&#)&  0,&'$�  �/(� -
7,  ("!9  '&6"1#�3'"  0,#"($�  $!�6�'� , 
.�1'�&  – ",$�1'"  0,#"($� . �&315  0"4"  
.�1'�&  0,&'$�  ,�$3&  "4(�.57,  "0,()  
5/"! . �  (&.5!9,�,&  6&(&*&8&'�2  '�3'&/"  
6�8&#"1'"/"  0-�'$,&(�  $6&(&1�, 6".�1�  
'&/"  "4(�.5&,02  6("0,(�'0,#" , "4&06&%�-
#�78&& &*5 0#"4"15 6&(&*&8&'�2  6(�  
(�0,23&'��  6�8&#)*  $"*$"*  ((�0 . 3). 

 

 
%�	 . 2. �&#�2  4"$"#�2  (&',/&'"/(�**�  6�8&#"1�  �  3&!51$�  #" #(&*2 /!",�'�2  #"1'"  #.#&0�  

0&('"$�0!"/"  4�(�2 : 
1) 6&(&1'&'�3'22  15/�  ��� , -�$0�("#�''�2  $ 1��-(�/*& , 2) .�1'22  0,&'$�  ���  

 

 
%�	 . 3. �&#�2  4"$"#�2  (&',/&'"/(�**�  6�8&#"1�  �  3&!51$�  6"0!& 6&(&*&8&'�2  "0'"#'"  *�00)  

4�(�2  # 3&!51"$ 
 

�"  1�''"  *&,"1�$&  "6&(�("#�'"  37 
4"!9')�  �<�=  0 $�(1��!9'"  /()3&  6� -
8&#"1'"/"  ",#&(0,�2  1��-(�/*) . �  6"0!&-
"6&(�;�"''"*  6&(�"1& '&  ",*&%&'"  0!5%�-
&# 1�0-�/��  �  1!�,&!9'"/"  6�(&.�  3&!5-
1"%'" -$�:&%'"/"  ,(�$,� . �&!51"%')  
."'1  51�!2!�  '�  0!&1578�  1&'9 6"0!& 
"6&(�;�� , 0(&1'22 6("1"!3�,&!9'"0,9  6" -
0!&"6&(�;�"''"/"  !&%&'�2 7,6 $" $" -1'2 . 
�  ",1�!&'')&  0("$�  '�4!71&'�2  ",  6 1" 
12 !&,  '&  ",*&%&'"  0!5%�&# (&;�1�#�  
�<�= . 

'����� : 
1. �"';&6;�2  6�,"/&'&.�  �<�= , $!7 -

%&#)* -�$,"("*  $","("/"  2#!2&,02 #("3 -
1>''"&  �!�  6(�"4(&,>''"&  ",05,0,#�&  
$!�6�'�  �54�(&#� , '�:!�  6"!'"&  6(�$,� -
%&0$"& 6"1,#&(31&'�& . 

2. 
6&(�,�#')&  6(�>*) , (�.(�4",�' -
')&  '�  4�.& +,"  $"';&6;�� , '&  "0!"3'2 -
7,02  6"0!&"6&(�;�"''"  1�0-�/�& , �  # 
",1�!>'')&  0("$�  – (&;�1�#"*  �<�= . 
 

5 
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INNOVATIVE OF PATHOGENESIS CONCEPTION AND SURGICAL TREATMENT 

OF GASTROESOPHAGEAL REFLUX 
Samotesov P.A., Zalevsky A.A. 

Krasnoyarsk State Medical University named after prof. V.F. Voyno-Yasenetsky, Krasnoyarsk 
 

The paper presents the pathogenesis conception of gastroesophageal reflux, considering 
the lack of Gubarev valve under esophageal gastric junction. We developed the antireflux 
mechanism created by without advancement of esophageal gastric junction under diaphragm, 
without cuff from gastric fundus around distal esophagus department. It excludes post operation 
dysphagia and relapse of the disease. 

 
Key words: gastroesophageal reflux, pathogenesis, surgery 
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�
�  ����
��  
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�
���
�  �
�
�	  

�*�:&#0$�  � .� . 
%	���&��	
��  
�	����	�������  ������	���� , %	���&��' , #�		��  

 
.��������
��� -�����
���	���  ��
������  �  �������  ��������������  
����������  �  ����
��� , ��������
�  ��������
���  ������������  ��	
� -
��  ��  �����	����  ������ , ������
���	�  ��	
��	������ . ����	�����  ��
 -
���  ����	������	��  �  ����
��� , ��  	��������	�  ����
�����  ��������	��  
�  !��������
  ����
��� , ��������	�  ��	�����  �������	��  	  	�������� -
�
  
�� -���� , ���
�������	�  �����
����  /0' , �  ��
  ��	
�  �  �
�������� , 
	��
�
�������  ��	�  �������  �  ��������������  ��������
�� . 1  
��������������  �������  ��������  �����
����  �������	��  �  	���� -
�����  ������  ��
�� . ��
�����
����  ��������  	��������	�  ��
��	���  
���  �����������  ��
�����  ��  	����  ���  ��������  	  ��������
���
 . 
 
 
������  	
��� : ����
�� , ��������
��  ������������  ��	
��� , ������  
Saccharomyces cerevisiae, �����
���	���  	���		 , ��������� , ����������  
��
�� , �����
����  /0' , �����	���  ������  

 
�(�  6"0!&1"#�,&!9')�  6&(&0&#�� 

1("33&  Saccharomyces cerevisiae $(�0'" -
1�(0$"  (�0)  '�  0,�'1�(,'"  6�,�,&!9'"  
0(&1& 0 5#&!�%�#�78�*�02  1".�*�  "!�/" -
0���(�1�  6�.�*�'� , 6(�("1'"/"  �',�#�,� -
*�''"/"  -�$,"(�  6�',",&'"#"  $�0!",)  
(�� ) �.  6("("0,$"#  /"("��  [5,7], %&(&. 
0&*9 6�00�3&  6(�"4(&,�!�  6"!'57  50-
," %�#"0,9  $ $"';&',(�;��  �',�#�,�*�'�  
# 200 (�.  4"!9:& , %&* 1" �1�6,�;�� . 

�(�"4(&,&''�2  50," %�#"0,9  $5!9-
,5()  "$�.�!�09  '�0!&10,#&''"  .�$(&6!&' -
'" . ��$�&  1("33�  6(�  %&,)(&�$(�,'"*  
6&(&0&#& '�  0,�'1�(,'"  6�,�,&!9'"  0(&-
1&, 6(�  6"!'"*  �0$!7%&'��  �.  '&> 6�.� -
*�'� , 6"!'"0,97  0"�(�'2!�  50," %�#"0,9  
$ &/" �'/�4�(578&*5  1& 0,#�7 , 1�3& # 
0�*)�  #)0"$��  $"';&',(�;�2� , $","()&  
6"!'"0,97  6"1�#!2!�  ("0,  �0�"1')�  '& -
�1�6,�("#�'')�  1("33& . �  "6),��  �0 -
6"!9."#� - !�  0,�'1�(,'57  6�,�,&!9'57  
0(&15, $","(�2  /","#�!�09  '�  1�0,�!!�(" -
#�''"  #"1& �  # 1 !�,(&  "4@&*� 0"1&(3�!� : 
MgSO4A7H2O –1 / ; (NH44)2SO4 – 3 / ; 
KH2PO4 – 2,5 / ; ZnSO4*7H2
  – 1,0 / ; 
� uSO4*5H2O – 0,1 / ; FeSO4 *7H2O – 0,850 / ; 
,��*�'  –4,0 */ ; 6�(�1"$0�'  – 1,0 */ ; �'" -

.�,  – 10,0 */ ; �� -6�',",&'�,  – 0,5 */ , 4�" -
,�'  2.0 *$/ , �06�(�/�'  – 1,0 / ; 0���(".�  – 
20 / . 	1�6,�("#�'')&  $5!9,5() , 6"11&(-
3�#�&*)&  1!�,&!9'"&  #(&*2 6&(&0&#�*� '�  
050!"-�/�(&  4&. $"',�$,�  0 6�.�*�'"*  ("$" -
!"  10 !&, ), ,�$3&  '& ,&(2!�  50," %�#"0,�  $ 
6�.�*�'5 , �  6"!'"0,97  0"�(�'2!�  6",(&4 -
'"0,9  # +$."/&''"*  #�,�*�'&  (,�4! . 1). ��  
("0,  ",05,0,#"#�!  6(�  �0$!7%&'��  �.  0(&-
1)  �� , �  "'�  0"#&(:&''"  "1�'�$"#"  0,� -
*5!�("#�!�09  #".(�0,�78�*�  $"';&',(� -
;�2*�  �� , $�$ �  '&�1�6,�("#�'')&  �0�"1 -
')& , #.2,)&  1!2 �1�6,�;�� . �"  ",'":&'�7  
$ (�.!�%')*  $"';&',(�;�2*  6�.�*�'�  5 
'��  '�4!71�!�09  0"#&(:&''"  6(",�#"6" -
!"3'�2  (&�$;�2 . �".(�0,�78�&  $"';&' -
,(�;��  �',�#�,�*�'�  6"1�#!2!�  ("0,  '& -
�1�6,�("#�'')�  1("33& , $","()  6(�  50 
�  200 *$/ /*!  6"!'"0,97  ",05,0,#"#�! , ," -
/1�  $�$ 5 �1�6,�("#�'')� , 6(�  6"!'"*  ", -
05,0,#��  6"1�#!&'�2  ("0,� , '�4!71�!�09  
1�3& '&$","(�2  0,�*5!2;�2  0 #".(�0,�'� -
&* &/" $"';&',(�;�� . 
0"4&''"  +,"  .�*&, -
'"  6(�  0"1&(3�'��  ��  0,01 �  0,02 �

 /� . 
	1�6,�;�2  1("33&  $ �',�#�,�*�''"*5  
1& 0,#�7  6�.�*�'�  '&  �.*&'�!�  6",(&4 -
'"0,9  ��  # +$."/&''"*  #�,�*�'& , "'�  "0,� -
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!�09  '�  ,"*  3& 5("#'& , %," �  �0�"1')�  
1("33& . �"#&(:&''"  �'�!"/�%'�2  �1�6 -

,�;�2  '�4!71�!�09  �  5 1(5/��  #�1"#  0��� -
("*�;&,"# . 

&��
���  1 
�!�2'�&  6�.�*�'�  �  1�--&(&';�("#�'')�  1".  ��  '�  ("0,  �1�6,�("#�'')�  �  '&�1�6,�("#�'')�  

1("33&  S. Cerevisiae 
�5�"  #&0 1("33& , �

  / �(  
�("33�  '&�1�6,�("#�'')&  �("33�  �1�6,�("#�'')&  
�� , �

 /�(  �� , �

 /�(  

��.�*�' , 
�

  / �(  

0 0,01 0,02 1,0 0 0,01 0,02 1,0 
0 7 412 718 1321 9 541 730 1256 
5 - 48 76 615 - 592 918 1229 
50 - 0 0 0 - 805 1096 1235 
200 - 0 0 0 - 1185 1190 1302 

 
�)0"$�2  50," %�#"0,9  �1�6,�("#�' -

')�  1("33&  $ 6�.�*�'5 , �  0"�(�'&'�&  
�*�  6",(&4'"0,�  # +$."/&''"*  #�,�*�'&  
1�!�  #".*"3'"0,9  �06"!9."#�,9  ,�$�&  
1("33�  1!2 $"!�%&0,#&''"/"  "6(&1&!&'�2  
��  *�$("4�"!"/�%&0$�*  06"0"4"* , # (�0 -
,�,&!9'"*  *�,&(��!& , /1& 6(�05,0,#"#�!  
�',�#�,�*�'')  -�$,"(  �� . 

�0!�  0%�,�,9 , %," # (&.5!9,�,&  �1�6 -
,�;��  4)!  6"!5%&' 4�"��*�%&0$�  *5 -
,�',')  :,�**  1("33& , 50," %�#)  $ 
6�.�*�'5 , 0 .�$(&6!&'')*�  /&'&,�%&0$� 
'"#)*�  0#" 0,#�*� , ,"  ,�$�&  1("33�  
1"!3')  "4!�1�,9  0#" 0,#�*� , ",!�%�,&!9 -
')*�  ",  �0�"1'"  $5!9,5() , #".*"3'" , '&  
,"!9$"  # 50," %�#"0,97  $ 6�.�*�'5 . �" -
+,"*  4)!�  �.5%&')  -�.�"!"/" -
4�"��*�%&0$�&  0#" 0,#�  �1�6,�("#�'')�  
1("33& . 

�(�#'�,&!9'"&  �.5%&'�&  1�'�*�$�  
("0,�  �1�6,�("#�'')�  �  '&�1�6,�("#�' -
')�  1("33&  # (�#')�  0,�'1�(,')�  50!" -
#�2�  6"$�.�!"  .'�%�,&!9'"&  (�.!�%�&  ��  
��(�$,&(�  �  �',&'0�#'"0,�  ("0,� . 
4&  
1("33&#)&  $5!9,5()  #)(�8�#�!�  '�  
0,�'1�(,'"  6�,�,&!9'"  0(&1&, �',&'0�# -
'"0,9  ��  ("0,�  "6(&1&!2!�  6"0!& 12 %�0"# 
�'$54�;��  �  .�,&*  %&(&. $�31)&  2 %�0� # 
,&%&'�& 48 %�0"#. =)!"  "4'�(53&'"  2#'"& 
0"$(�8&'�&  6&(�"1�  !�/ --�.)  5 �1�6,�(" -
#�'')�  1("33& . ��  ("0,  %&(&. 12 %�0"# 
�'$54�;�� , 0"#&(:&''"  # (�#')�  50!"#�2�  
#)(�8�#�'�2 , 1"0,�/  5("#'2  303 *$/ /*!  
05�"/"  #&0�, �  6&(&�"1�!  # +$06"'&';��!9 -
'57  -�.5  ("0,� , ,"/1�  $�$ 5 '&�1�6,�(" -
#�'')�  ("0,  1"0,�/�!  #0&/" 13 *$/ /*! . 
<$06"'&';��!9'�2  -�.�  ("0,�  5 �1�6,�(" -
#�'')�  1("33&  '�0,56�!�  53& %&(&.  
12 %�0"# !�/ --�.) , "6&(&3�2 $"',("!9')&  

1("33�  '�  4 %�0�, 5 $","()�  #0,56!&'�&  # 
-�.5  �',&'0�#'"/"  ("0,�  '�4!71�!"09  
,"!9$"  6"0!& 16 %�0"#. 
1'�$"  ("0,  �1�6 -
,�("#�'')�  1("33&  53& 6"0!& 20 %�0"# 
.�*&,'"  .�*&1!2!02  �  6"0!& 24 %�0"# 6&(&-
�"1�!  '�  6!�," , 0#2.�''"&  0 "4)%')*  2#-
!&'�&*  �0,"8&'�2  6�,�,&!9'"  0(&1)  �  
"48�*  0#" 0,#"*  ("0,�  "(/�'�.*"#  6"  
0�/*"�1�!9'"  $(�#" . 

=)!"  "4'�(53&'" , %," # $!&,$��  
�1�6,�("#�'')�  1("33&  $ 6�.�*�'5  
6("�0�"1�,  '�$"6!&'�&  .'�%�,&!9'"  
4"!9:&  4�"!"/�%&0$�  �$,�#')�  #&8&0,# 
(=	� ), 0,�*5!�(578��  ("0,  1("33& . 
�"1')&  +$0,(�$,) , 6"!5%&'')&  �.  �1�6,� -
("#�'')�  1("33& , 6(�  1"4�#!&'��  # 0(&-
15, /1& ��  4)!�  0'�3&'�  # 2 (�.�  ",  "6,� -
*�!9'"  1".)  (0,25*/ /! ), .'�%�,&!9'"  
0�!9'&&  0,�*5!�("#�!�  ("0,  1("33& , %&* 
#"1')&  +$0,(�$,)  �.  '&�1�6,�("#�'')� . 
�"1')&  +$0,(�$,)  6"!5%�!�  �.  1("33& , 
#)(�8&'')�  '�  0�',&,�%&0$"  0,�'1�(, -
'"  6�,�,&!9'"  0(&1& # ,&%&'�& 48 %�0"#. 
�"!5%&''�2  *�00�  1("33&  ",1&!2!�09  ",  
6�,�,&!9'"  0(&1)  -�!9,("#�'�&*  %&(&. 
45*�3')  -�!9,(  0 #�$55*')*  '�0"0"*  
%&(&. #"("'$5  =7�'&(� , ",*)#�!�09  ",  
6�,�,&!9'"  0(&1)  1�0,�!!�("#�''"  #"-
1" . ��$�&  1("33�  .�!�#�!�  1�0,�!!�(" -
#�''"  #"1"  6"  #&05 1:2 �  +$0,(�/�("#�!�  
# ,&%&'�& 24 %�0"# 6(�  ,&*6&(�,5(&  40 0� . 

<$0,(�$,  �.  �0�"1')�  1("33&  
6(�$,�%&0$�  '&  "$�.)#�!  0,�*5!�(578&/"  
1& 0,#�2 , ,"/1�  $�$ �.  �1�6,�("#�'')�  
1("33&  (&.$"  50�!�#�!  ("0, , #".(�0,�7 -
8&/"  0 6"#):&'�&*  $"!�%&0,#�  #'"0�*"/"  
+$0,(�$,� . �"4�#!&'�&  +$0,(�$,�  �.  �1�6 -
,�("#�'')�  1("33&  # $"!�%&0,#&  
10 *$! /*!  5#&!�%�#�!"  '�(�0,�'�&  *�00)  
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1("33&  6"%,�  # 3 (�.�  4"!9:& , %&* 6(�  
1"4�#!&'��  ,�$"/"  3& $"!�%&0,#�  +$0,(�$ -
,�  �.  '&�1�6,�("#�'')�  1("33& , �  6(� -
4�#$�  6(�("0,�  +$0,(�$,"*  6"  0(�#'&'�7  0 
$"',("!&*  6(&#):�!�  # 16 (�. . 

=("1�!9')&  0#" 0,#�  �1�6,�("#�' -
')�  1("33&  ,�$3&  "$�.�!�09  .'�%�,&!9 -
'"  #):& , %&* 5 '&�1�6,�("#�'')� , <,"  
5$�.)#�&,  '�  ," , %," #0!&10,#�& �1�6,�;��  
$ 6�.�*�'5  1("33�  0,�'"#2,02  -�.�"!" -
/�%&0$� 4"!&& �$,�#')*� . �(�%&*  �1�6,� -
("#�''�2  $5!9,5(� , �06"!9."#�''�2  1!2 
6("#&1&'�2  +,��  "6),"# , 6"11&(3�#�&*�2  
6&(&0&#�*� '�  050!"-�/�(&  4&. $"',�$,�  0 
6�.�*�'"*  1" 10 !&, , 1�#�!�  0"#&(:&''"  
�'�!"/�%')  (&.5!9,�, . 

��$�*  "4(�."* , # (&.5!9,�,&  �1�6,� -
;��  1("33&  5 '��  '�4!71�&,02  �.*&'& -
'�&  -�.�"!"/" -4�"��*�%&0$��  6(";&00"# , 
6(�#"128��  $ "4(�."#�'�7  0,�*5!�(57 -
8��  ("0,  #&8&0,#. <,"  *"/5,  4),9  !�4"  
#&8&0,#�, "4(�.5&*)&  de novo, !�4"  
�*&78�&02  # '"(*�!9'"*  *&,�4"!�.*&  
�0�"1'"  $5!9,5() , '"  "4(�.5&*)�  # 
4B!9:��  $"!�%&0,#��  6(�  �1�6,�;�� . 

=&. 1"4�#!&'�2  +$0,(�$,"#  # 6(�05, -
0,#��  10 *$/ /*!  6�.�*�'�  ("0,  1("33&  
6"!'"0,97  ",05,0,#"#�! . �'&0&'�&  # 0(&15 
2,5 �
( /�(  +$0,(�$,�  �.  �1�6,�("#�'')�  
1("33&  6"!'"0,97  �'�$,�#�("#�!"  ,"( -
*".28&&  1& 0,#�& 6�.�*�'� . �"0,  1("3 -
3&  '&  ,"!9$"  #"00,�'�#!�#�!02 , '"  �  4)!  
#):&  $"',("!9'"/"  #�(��',� . <$0,(�$,  3& 
�.  �0�"1')�  1("33& , #)(�8&'')�  6(�  
,&�  3& 50!"#�2� , 6"1"4')  +--&$,  1�#�!  
,"!9$"  6(�  10 �
( /�( , , .&. # 4,5 (�.�  4"!9 -
:&  $"';&',(�;�� , �  6(�  7,5 *$! /*!  ("0,  
1("33&  1"0,�/�!  ,"!9$"  5("#'2  '�  $"' -
,("!9'"  0(&1& 4&. �'/�4�,"(� . �1&09, $�$ 
�  # 6(&1)158��  �00!&1"#�'�2� , +$0,(�$,  
�.  �1�6,�("#�'')�  1("33&  4)!  2,2 – 2,4 
(�.�  #):&  # 0,�*5!�("#�'��  1("33&  #" 
#0&� $"';&',(�;�2� , $("*&  $"';&',(�;��  
2,5 �
( /�( , 6(�  $","("  ("0,  1("33&  6(�  
1"4�#!&'��  +$0,(�$,�  �.  '&�1�6,�("#�' -
')�  1("33&  4)!  # 11 (�.  '�3& , ,�$  $�$ 
6("2#!2!"09  ,"(*".28&&  1& 0,#�& 6�.� -
*�'� . �"%'"  ,�$�2  3& .�#�0�*"0,9  ("0,�  
1("33&  4)!�  6"!5%&'�  # "6),��  0 6(� -
*&'&'�&*  (�.!�%')�  $"';&',(�;�  6�.� -
*�'�  �  +$0,(�$,"# . 

��$�*  "4(�."* , 1("33�  $�$ �1�6,� -
("#�'')& , ,�$  �  '&�1�6,�("#�'')& , 0"-

1&(3�,  $�$" -,"  -�$,"(  �!�  -�$,"() , 06&-
;�-�%&0$�  �'�$,�#�(578�&  �',�#�,� -
*�''"&  1& 0,#�& 6�.�*�'�  �  ,�$3&  06"-
0"40,#57,  �$,�#�;��  ("0,�  1("33& . 
�(�%&*  +,�  -�$,"()  5 �1�6,�("#�'')�  
1("33&  !�4"  �$,�#'&& , !�4"  '�$�6!�#� -
7,02  # 4B!9:��  $"!�%&0,#�� . 
6(&1&!�,9  
��  *"3'"  ,"!9$"  6(�  #)1&!&'�&  �  �1&' -
,�-�$�;�� . 
$�.�!"09  %," # +$0,(�$,��  $�$ 
�1�6,�("#�'')� , ,�$  �  '&�1�6,�("#�'')�  
1("33&  '�  /�0,"/(�**&  6(�05,0,#5&,  1#� 
�$,�#')�  -�$,"(� , �'�$,�#�(578��  4�" -
!"/�%&0$"& 1& 0,#�& 6�.�*�'�  �  0,�*5!� -
(578��  ("0,  1("33&  0 Rf-0,6 �  Rf-0,85. 
�(�%&*  #&8&0,#" 0 Rf-0,85 .'�%�,&!9'"  
�$,�#'&& , %&* #&8&0,#" 0 Rf-0,6 , �",2  6"  
0"1&(3�'�7  &/" # +$0,(�$,& *&'9:& . 
0" -
4&''"  #�3'"  ",*&,�,9 , %," "4�  #&8&0,#� 
�1�6,�("#�'')�  1("33& , '�$�6!�#�7,02  
# 4B!9:��  $"!�%&0,#�� , "  %&* 0#�1&,&!9-
0,#5&, 4"!&& :�("$�2  ."'�  '�  /�0,"/(�**&  
�'�$,�#�;��  6�.�*�'� , ",*&%&''�2  �  
5("#'&*  0,�*5!2;��  ("0,�  1("33& . <,�*  
*&,"1"*  "1'"  �.  +,��  #&8&0,# 0 Rf-0,6 4) -
!"  �1&',�-�;�("#�'"  �  "$�.�!"09  ,(�6&6 -
,�1"*  – /!5,�,�"'"* , %," 6"!'"0,97  0"#-
6�1�&,  0 (�06"!"3&'�&*  *�($&(�  +,"/"  
#&8&0,#� '�  /�0,"/(�**& . �  6("#&1&'')�  
'�*�  "6),��  /!5,�,�"'  50,(�'2!  �',�#� -
,�*�''"&  1& 0,#�& 6�.�*�'�  [6]. ��$  �. -
#&0,'" , /!5,�,�"'  2#!2&,02 "0'"#')*  &0-
,&0,#&'')*  �',�"$0�1�',"* , 0�',&.�(5& -
*)  1("33�*� , .�8�8�78�*  $!&,$�  ",  
"$�0!�,&!9'"/"  0,(&00�. �(5/"&  #&8&0,#" 
'�* , $ 0"3�!&'�7 , �1&',�-�;�("#�,9  '& 
51�!"09 . �'�$,�#�;�2  6�.�*�'�  /!5,�,�" -
'"*  #6"!'&  "4"0'"#�'� . ��$  �.#&0,'"  # 
$!&,$��  Rhodobakter capsulatus "4'�(53&'  
$"*6!&$0 /!5,�,�"' -/!5,�(&1"$0�' , $�$ 
%�0,9 $"*6!&$0'"  (&/5!2,"('"  0&,� , 
$"',("!�(578&  6(",�#""$�0!�,&!9'57  
.�8�,5  6(";&00�  [9]. ��0,&*�  /!5,�,�"' -
/!5,�(&1"$0�'  5%�0,#5&, # .�8�,&  $!&,$�  
",  "$�0!�,&!9'"/"  0,(&00�. 


48&�.#&0,'" , %," !74)&  �1�6,�# -
')&  �.*&'&'�2  3�#)�  "(/�'�.*"#  $ (�. -
!�%')*  0,(&00"#)*  #".1& 0,#�2*  '&4!� -
/"6(�2,')�  -�$,"("#  0(&1) , $�$ 6(�#�!" , 
0#2.�'"  0 "4(�."#�'�&*  �1�6,�#')�  4&!-
$"# [1]. �  0#2.�  0 +,�*  #".'�$  �',&(&0  �.5 -
%�,9 #".*"3'57  0#2.9 -5'$ - ;�"'�!9'" -
4�"��*�%&0$��  �.*&'&'�  1("33&  0 4&!-
$"#)*  "4*&'"* . �  0#2.�  0 +,�*  4)!�  6(" -
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#&1&')  "6),)  6"  �.5%&'�7  #!�2'�2  6�.� -
*�'�  '�  '�$"6!&'�&  "48&/"  4&!$� # 1("3 -
3&#)�  $!&,$��  1", �  6"0!& �1�6,�;��  $ 
6�.�*�'5 . �("33�  #)(�8�#�!�  # $"!4��  0 
"4@&*"* 6�,�,&!9'"  0(&1)  200 �( , %," 
1�#�!"  #".*"3'"0,9  6"!5%&'�2  4"!9:"  
*�00)  1("33&  '�  (�.!�%')� , # "0'"#'"*  
#)0"$�� , $"';&',(�;�2�  6�.�*�'� , # $"," -
()�  6"0!& .�#&(:&'�2  ("0,�  "6(&1&!2!�  
$"!�%&0,#&''"&  0"1&(3�'�&  4&!$�. 


  ",*),)� , 6"0!& 6(&$(�8&'�2  ("0 -
,�  1("33&  $�31"/"  #�(��',� , "6(&1&!2!�  
0"1&(3�'�&  4&!$� 6"  �"5(�  [10] �  (�00%�-
,)#�!�  '�  /(�**  05�"/"  #&0� 1("33& . 
��$3&  "6(&1&!2!�  �  '�$"6!&'�&  05�"  
*�00)  1("33& , �  0"1&(3�'�&  4&!$� # 05-
�"  *�00& 1("33&  # 0(&1'&*  '�  $"!45 . 
�&.5!9,�,)  #�1')  # ,�4! . 2. �("33�  6"0!& 
6&(�"1�  ,"(*"3&'�2  '�  0(&1& 0 6�.�*� -
'"* , #"."4'"#�#  ("0,  �  6"1#&(/�209 6(" -
!"'/�(5&*"*5  1& 0,#�7  6�.�*�'� , 6"#) -
:�!�  '�(�0,�'�&  05�"  *�00)  0"",#&,0, -

#&''"  6"#):&'�7  $"';&',(�;��  6�.�*� -
'� . 
1'�$" , &0!�  '�(�0,�'�&  *�00)  1("3 -
3&  #".(�0,�!"  0 6"#):&'�&*  $"';&',(� -
;��  6�.�*�'� , ,"  '�$"6!&'�&  4&!$� '�  
&1�'�;5  #&0� 1("33&  4)!"  0#2.�'"  ,"!9 -
$" 0 6(�05,0,#�&*  6�.�*�'�  �  '&  .�#�0&!"  
",  $"!�%&0,#&''"/"  0"1&(3�'�2  &/" # 0(&-
1&. ��$"  (&.5!9,�, , '&0"*'&''" , 6".#"!2 -
&, 01&!�,9 .�$!7%&'�& , %," 6�.�*�' , #) -
.)#�&,  6"#):&'�&  0�',&.�  1("33&#)*�  
$!&,$�*�  4&!$�, $","("&  0#2.�'"  ,"!9$"  0 
&/" 6(�05,0,#�&* , $�$ -�$,"(�  0,(&00�, 
#).)#�78&/"  6"1�#!&'�&  ("0,�  1("33&  
�  '&  .�#�0�,  ",  $"!�%&0,#&''"/"  0"1&(3� -
'�2 . �"1"4'"&  1& 0,#�& 6�.�*�'�  6("2#-
!2&,02 ,"!9$"  '�  1("33�� , '531�78��02  # 
+$."/&''"  ��  �  %5#0,#�,&!9')�  $ �'/� -
4�,"(5 . ��  50�!&'�2  ("0,� , '�  6"#):&'�2  
0"1&(3�'�2  4&!$� # $!&,$��  1("33&  � an-
dida utilis, '&  %5#0,#�,&!9')�  $ 6�.�*�'5  �  
�5$0"�#,",("-')�  # ",'":&'��  �� , '&  
'�4!71�!"09 . 

&��
���  2 
�!�2'�&  6�.�*�'�  '�  '�$"6!&'�&  4�"*�00)  1("33&  �  4&!$� # 1("33&#)�  $!&,$��  S. cerevisiae* 

�"1&(3�'�&  4&!$� 
'�  1 /  05�"/"  #&0� 1("33& -
#)�  $!&,"$  

�"1&(3�'�&  4&!$� '�  05�"  #&0 
1("33&  
# $"!4& (200 �(  ) 

��.�*�' , 
�

 /�(  

�5�"  #&0 
1("33&  '�  
$"!45 , �
  
( 200 �( ) �
  % �
  % 

0 105,2 25,58 ± 0,66 100 2,69 ± 0,06 100 
50 158,9 31,22 ± 0,54 122,0 4,96 ± 0,15 184,31 
100 179,4 30,82 ± 0,82 120,5 5,52 ± 0,18 205,2 
200 200,6 30,49 ± 0,54 119,2 6,12 ± 0,23 227,5 

*�"0,  1("33&  # $"',("!&  .�#&(:�!02  '�  2-& 05,$� , # 6(�05,0,#��    6�.�*�'�  6"0!& 5-,�  
05,"$ .�1&(3$� , .�#&(:�!02  '�  6-7-& 05,$�  
 

�"#):&'')  0�',&.  4&!$� 5 �1�6,� -
("#�'')�  1("33&  0"�(�'2!02  $�$ 6"0," -
2''"&  0#" 0,#"  �  '&  �.*&'2&,02  # 6(�05, -
0,#��  6�.�*�'� , ,�$  $�$ .�658&''�2  6(" -
/(�**�  0�',&.�  4&!$� '�  4�"��*�%&0$�  
0,(&00 53& (&�!�."#�'� . �.  (&.5!9,�,"#  
6(&10,�#!&'')�  # ,�4!�;&  3 #�1'" , %," 
'&�1�6,�("#�'')&  1("33�  6"0!& 6&(�"1�  
,"(*"3&'�2  ("0,�  6"#):�!�  0�',&.  �  '� -
$"6!&'�&  4&!$� # $!&,$��  1" 32,68 �
 /
  05-
�"/"  #&0�, ,"/1�  $�$ # $"',("!&  0"1&(3� -
'�&  4&!$� 4)!"  '�  5("#'&  25,08 �
 /
 , , .&. 
'�  30,3 % 4"!9:& . 	1�6,�("#�'')&  1("3 -
3�  $�$ '�  0(&1& 4&. 6�.�*�'� , ,�$  �  # &/" 
6(�05,0,#��  (100 �

 /�( ), 0"1&(3�!�  0"-

#&(:&''"  "1�'�$"#"&  $"!�%&0,#" 4&!$� 
$�$ # $"',("!&  (32,34 �
 /
  ), ,�$  �  # "6),&  
(32,19 �
 /
  05�"/"  #&0� ). ��  '�:  #./!21  +,"  
#&09*� �',&(&0&'  -�$, , %," 0"1&(3�'�&  
4&!$� 5 �1�6,�("#�'')�  1("33&  4)!"  
�1&$#�,'"  0"1&(3�'�7  &/" 5 1("33&  '& 
�1�6,�("#�'')� , '"  #)("0:��  6(�  6("!"' -
/�("#�''"*  �'$54�;�"''"*  6&(�"1& # 6(� -
05,0,#��  100 *$/ /*!  6�.�*�'�  (,�4! . 3). 

�.*&'&'�&  4&!$"#""4(�."#�,&!9'"  
-5'$;��  5 1("33&  6"1 1& 0,#�&*  6�.� -
*�'�  5$�.)#�&,  '�  /!54"$�&  �.*&'&'�2  # 
"4*&'&  #&8&0,#, $","()&  *"/5,  4),9  0!&1-
0,#�&*  4&!$"#"0�',&,�%&0$"  -5'$;�� , 
$","(�2  .�$(&6!2&,02 5 '��  '�0!&10,#&''" . 
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&��
���  3 
�!�2'�&  6("!"'/�(578&/"  1& 0,#�2  6�.�*�'�  '�  '�$"6!&'�&  4&!$� 5 �1�6,�("#�'')�   

�  '&�1�6,�("#�'')�  $ '&*5  1("33&  

�("33�  
�"1&(3�'�&  

6�.�*�'� , *$/ /*!  
�"1&(3�'�&  4&!$�, */ //  

05�"/"  #&0� 
% 

$ $"',("!7  

�&�1�6,�("#�'')&  0 
100 

25,08 ± 0,61 
32,68 ± 0,80 

100 
130,3 

	1�6,�("#�'')&  
0 

100 
32,34 ± 0,91 
32,19 ± 0,62 

128,5 
128,3 

 

0�!&'�&  4&!$"#"/"  0�',&.�  '�  (�. -

!�%')&  #".1& 0,#�2  -�.�%&0$��  �  ��*�%& -
0$��  -�$,"("#  0(&1) , 2#!2&,02 "48&4�" -
!"/�%&0$�*  0#" 0,#"*  1!2 #0&� 3�#)�  "( -
/�'�.*"#  [2,3,8]. �  *'"/""4(�.��  (&�$;��  
3�#)�  "(/�'�.*"#  '�  (�.')&  ,�6)  0,(&0-
0"#)�  #".1& 0,#�  #)2#!2&,02 .'�%�,&!9 -
'�2  $�%&0,#&''�2 �'�!"/�2 . <,"  0#2.�'"  0 
,&* , %," # 6(";&00& +#"!7;��  0-"(*�(" -
#�!�09  (�.!�%')&  /&'&,�%&0$�& 0�0,&*) , 
"4&06&%�#�78�& /"*&"0,�,�%&0$�&  0#" -
0,#� . 
4(�."#�'�&  (�.!�%')�  4&!$"#, (�. -
!�%�7,02 , # "0'"#'"* , 6"  +--&$,�#'"0,�  �  
#(&*&'� , '&"4�"1�*"/"  1!2 (�.#&(,)#�'�2  
6"!'"  6("/(�**)  [1,4]. 	1�6,�;�2  $ ,&*  
�!�  �')*  0,(&00"#)*  0�,5�;�2*  "0'"#�'�  
'�  �'15;�("#�'��  0�',&.�  06&;�-�%&0$�� , 
�1&$#�,')*  ��(�$,&(5  0,(&00"#)�  50!" -
#� , 4&!$"#. �&  �0$!7%&'�  #".*"3'"0,9  
'�!�%�2  '&  "1'" , �  '&0$"!9$��  �1�6,�# -
')�  /&'&,�%&0$��  0�0,&* , ",#&,0,#&'')�  
.�  50," %�#"0,9 . ��31�2  �.  '��  +$06(&0-
0�(5&,02 %&(&. "1�'  �  ,",  3& *&��'�.*  – 
�'15;�("#�'')  0�',&.  4&!$�. 

�&��'�.*  *5,�;�"'')�  65,& , �' -
15;�(5&*)�  # ",#&,  '�  �.*&'&'�&  0(&1) , 
6(�#"128��  $ ",#&,')*  (&�$;�2*  %&(&. 
0,(&00) , �'15;�(57,  /&'&,�%&0$�& �.*& -
'&'�2 , %," �  #�1'"  6(�  �1�6,�;��  1("3 -
3&  $ 6�.�*�'5 , $�$ ��*�%&0$"*5  0,(&0-
0"(5 . 
 

����
�  �����	�
��  
1. 
1"#&'$"  � .� . �&��'�.*  �1�6,�;��  

(�0,&'�  $ 0,(&00�*  // ��.�"!"/�2  �  4�"��*�2  
$5!9,5(')�  (�0,&'� .– 1979. – � . 11.– #)6 . 2.– 
� . 99-107. 

2. =!&�*�'  � .� . ��',&.  4&!$� # 50!"#�2�  
0,(&00� // 
06&��  0"#(&*&''"  4�"!"/�� . –
1987.– , .103.–#)6 . 3.– 0.340-353. 

3. �51$"#�  � .� .,. ��0�$"#0$�2  � .� ., �� -
"(  � .� . ��',&.  0,(&00"#)�  4&!$"# # 6("("0, -
$��  6:&'�;)  6"1 1& 0,#�&*  /�**�(�1��;��  // 
�"6 . �	�  
$(�C'� .–2001.–� 2–0.171-179. 

4. ��0�$ i#09$� D.� ., �"!"#E2'&'$"  D.� . 
�"!9  4i!$ i# ,&6!"#"/"  :"$5  # �1�6,�;��  ("0 -
!�'  1"  0,(&00i# // ��.�"!"/�2 . �  4�"��*�2  
$5!9,5(')�  (�0,&'� . –2007.– , .39 .– � 3.–
0.187-199. 
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FUNCTIONAL-BIOCHEMICAL CHANGES OF YEAST SA� CHAROMYCES CERE-
VISIAE THE KRASNODAR RACE INDUCED BY ADAPTATION TO PISAMI N, 
NATURAL ANTIVITAMIN OF PANTOTHENIC ACIDS FROM PEAS SPROUTS 

Smashevsky N.D. 
Astrakhan State Univesity, Astrakhan, Russia 

 
Functional-biochemical changes of yeast induced by adaptation to pisamin, natural antivi-

tamin pantothenic acid from peas sprouts are fixed hereditary. There is a full resistance to pisa-
min, but with preservation of invariable requirement in exogenous vitamin, the growing activity 
raises but lag-phase reduction, increased accumulation of BAS, including glutathione, stimulat-
ing the growth of yeast and inactivating antivitamin. In the adapted yeast fermentative activity 
and the maintenance of the general protein are increased. Positive signs remain completely after 
10 years of maintenance of cultures on the nutrition environment without contact with antivita-
min. 

 
Key words: pisamin, antivitamin of pantoth&nic acid, yeast Sacchamyces cerevisiae, bio-

chemical stress, adabtation, adaptative proteins, accumulation of BAS, peas sprouts 
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THE PROBLEM OF SYSTEM CHARGE CONDUCTIVITIES IN THE GAZ PLASMA, 
SOLID PLASMA, ELECTROLYTE SOLUTIONS  
AND TENSOR OF ELECTROMAGNETIC FIELD 

Baldanova D.M., Baldanov M.M., Tanganov B.B. 
East-Siberian State Technological University, Ulan-Ude 

 
Established conception about unity of theory of electroconductivity of electrolyte solu-

tions and theory of solid conductivity. To decide this problem we are suggest offer the four-
measured equation of charge motion which transform to Drude’s formula for solid conductivity. 
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ABOUT INTERACTION OF MOVING OBJECTS 
Degtyareva E.R., Yushkevich R.S., Kulikova I.Yu. 

 
Interaction tel is considered in article under different velocity and is done conclusion 

about unfairness of the postulate about constancy of the velocities of the light comparatively 
any reference system. It is given also comprehensible with standpoint classical mechanical en-
gineers explanation to dependencies of the length and time from velocity. 
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In article internal audit concepts, the concept of risk-focused approach and their practical 
application are considered. 
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<$06&(�*&',�!9')&  3�#",')&  6"1#&(/�!�09  
#".1& 0,#�7  "1'"$(�,'"/"  "48&/"  (&',/&'"# -
0$"/"  �.!5%&'�2  (1".�  - 5 �( ). �)#&1&'�&  3� -
#",')�  �.  +$06&(�*&',�  �  .�4"(  *�,&(��!�  
6("�.#"1�!02  0(�.5 , %&(&. 6 %�0"#, '�  1, 5, 10, 
25 �  60-& 05,$�  6"0!& "$"'%�'�2  #".1& 0,#�2 . 
�!2  +!&$,("''"  *�$("0$"6��  6"!5,"'$�&  
0(&.)  5%�0,$"# $"3�  "$(�:�#�!�  ,"!5�1�'" -
#)*  0�'�* , 5!9,(�,"'$�&  - 6("0*�,(�#�!�  �  
-","/(�-�("#�!�  # +!&$,("''"*  *�$("0$"6&  
JEM-100 CX II (�6"'�2 ). 

��  6(",23&'��  1-�  05,"$ 6"0!& "$"'%� -
'�2  1& 0,#�2  (&',/&'"#0$��  !5%&  0" 0,"("')  
%�0,�  $"!!�/&'"#)�  #"!"$"'  1&(*)  $"3�  #0&� 
5%�0,$"# ",*&%�&,02 0'�3&'�&  0,&6&'�  "0*�& -
-�!9'"0,� . ��  10-& 05,$�  6"0!& "$"'%�'�2  
#".1& 0,#�2  � -!5%&  # (21& 6"!&  .(&'�2  "4-
(�8�&,  '�  0&42 #'�*�'�&  �.*&'&'�2  0" 0,"(" -
')  -�4(�!!  $"!!�/&'� , %," 6("2#!2&,02 '&(�# -
'"*&('"  "6,�%&0$"  6!",'"0,97 , �0,"'%&'� -
&* -�4(�!!  �  '�!�%�&*  "%�/"#  !�.�0�  6"0!&1-
'�� . �  ",1&!9')�  -�4("4!�0,�� , (�06"!"3&' -
')�  (21"*  0 5$�.�'')*�  5%�0,$�*�  -�4(�!! , 
#'5,(�$!&,"%'"  #".'�$�7,  -"(*)  $"'1&'0� -
;��  $"!!�/&'� , # %�0,'"0,�  # #�1& /!"45!  # 
"4(�."#�#:��02  ;�,"6!�.*�,�%&0$��  650,",�� , 
$","()&  #&("2,'&& #0&/" 2#!27,02 ;�0,&('�*�  
+'1"6!�.*�,�%&0$"  0&,�  (<�� ), '�(215  0 +,�*  
# ;�,"6!�.*&  -�4("4!�0,"#  #)2#!27,02  �$,�' -
*�".�'"#)&  ;�,"-�!�*&',) . ��  25-& 05,$�  
6"0!& "$"'%�'�2  1& 0,#�2  � -!5%&  # 1&(*& 

#)2#!27,02  $(56')& , 1"0,�/�78�&  60-65 *$* , 
-�4("4!�0,) , # 21(��  $","()�  /!)4$�  �("*� -
,�'�  (�06)!&') , %�8& #)2#!27,02  1-2 21(): -
$� , "1'"  �.  $","()�  '&(&1$" 0*&8&'"  $ $�(�" -
!&**& . ��  60-& 05,$�  6"0!& #".1& 0,#�2  .'�%� -
,&!9'�2  %�0,9 $"!!�/&'"#)�  #"!"$"'  �',&' -
0�#'"  "0*&-�!9'� . �"!5%&'')&  1�'')&  0#�1&-
,&!90,#57,  "  #)(�3&'')�  5!9,(�0,(5$,5(')�  
�.*&'&'�2�  $"*6"'&',"#  1&(*)  $"3�  +$06&-
(�*&',�!9')�  3�#",')� , '�4!71�&*)�  6(�  
1& 0,#��  � -!5%&  '�  6(",23&'��  #0&/" 6&(�" -
1�  '�4!71&'�  (60 05,"$). 
 
 

,<9&$A<#<@;9 <;  <+#;(;(<=  
 *;&$  /0+0*8($,$  9*$=  

B�<);%#<90   $><   
�%<  '$+);?9&'<<  #< %$'$*(  

�&!9%�$"#  	 .� ., �&!9%�$"#�  � .� .,  
�)3"#  	 .� ., �54!&# 	 .� ., �5(�!"#�  
 .? . 

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

,��	
 , #�		��  
 

�  0#2.�  0 #0& 4"!9:�*  (�06("0,(�'&'� -
&* # 6("*):!&''"0,� , 4),5  �  *&1�;�'&  �0 -
,"%'�$"#  ��� -�.!5%&'�2  ",*&%�&,02 '&"0!� -
4&#�78�  �',&(&0  $ �.5%&'�7  1& 0,#�2  *�$ -
("#"!'  (��.�$"#  	 .� ., 2009; Acar G.O.,  
Yener H.M., Savrun F.K. et al., 2009; Nie L., 
Xing D., Yang S., 2009). �*&0,&  0 ,&* , "0,�7,02  
6(",�#"(&%�#)*�  1�'')&  "  0,&6&'�  /�0,"�� -
*�%&0$��  �.*&'&'�  4�.�!�";�,"#  $"3�  6(�  
#".1& 0,#��  ��� -�.!5%&'�2 . 

�00!&1"#�'�&  6("#&1&'"  '�  65 6"!"#". -
(&!)�  *"(0$��  0#�'"$  – 0�*;�� , *�00"  400-
450 /( ., �.  $","()�  30 �06"!9."#�'"  # $�%&0,#& 
$"',("!2 . <$06&(�*&',�!9')&  3�#",')&  6"1-
#&(/�!�09  "1'"$(�,'"*5  #".1& 0,#�7  *�$(" -
#"!'  (1!�'�  #"!')  – 12,6 0* , %�0,",�   
2375 ��; , 6!",'"0,9  6","$�  *"8'"0,�  -  
60 *�, /0* ², +$06".�;�2  – 10 *�' .). �)#&1&'�&  
3�#",')�  �.  +$06&(�*&',�  �  .�4"(  *�,&(��!�  
6("�.#"1�!02  0(�.5 , %&(&. 6 %�0"#, '�  1, 5, 10, 
25 �  60-& 05,$�  6"0!& "$"'%�'�2  #".1& 0,#�2 . 
��  0(&.��  $"3�  (/"!"#�  (8&$� ), 06�'� , 3�#", ), 
"$(�:&'')�  6"  < '�(0"'5 , 6(�  ;�,"-","*&, -
(�%&0$"* �00!&1"#�'��  # 4�.�!�";�,��  �.5%� -
!"09  0"1&(3�'�&  ;�,"6!�.*�,�%&0$"  ��� . 
�&.5!9,�,)  "4(�4�,)#�!�  6"  6(�#�!�*  6�(� -
*&,(�%&0$"  0,�,�0,�$�  0 �06"!9."#�'�&*  
$(�,&(�2  �,971&',� . 
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�(�.5  6"0!& #".1& 0,#�2  *�$("#"!'  0"-
1&(3�'�&  ���  # ;�,"6!�.*&  4�.�!�";�,"#  
(;��� ) +6�1&(*�0�  0'�3&'" : # $"3& 3�#",�  – 
'�  13,3%, # ,"  #(&*2 $�$ # $"3& /"!"#)  �  06� -
')  – !�:9  '�  1,7% �  2,8% ",  �0�"1'"/"  5("#'2  
(( < 0,05). ��  1-& 05,$�  6"0!& "$"'%�'�2  #". -
1& 0,#�2  *�$("#"!' , 0"1&(3�'�&  ;���  0"-
0,�#!2&,  # 4�.�!�";�,��  $"3�  3�#",�  - 78,7%, 
/"!"#)  – 81,6%, 06�')  – 86,6% ",  5("#'2  $"' -
,("!2  (( <0,05). ��  5-& 05,$�  6"0!& #".1& 0,#�2  
��� -�.!5%&'�2  0'�3&'�&  0"1&(3�'�2  ;���  # 
4�.�!�";�,��  1"0,�/�&,  *�$0�*�!9')�  #&!� -
%�'  .�  #&09 6&(�"1  '�4!71&'� , "0"4&''"  # 

$"3& /"!"#)  – 72,4% �  3�#",�  – 60,6% ",  �0 -
�"1'"  (( <0,05). ��  10-& 05,$�  6"0!& "$"'%� -
'�2  #".1& 0,#�2  0"1&(3�'�&  ;���  # 4�.�!�" -
;�,��  6"#):�&,02 , 0"0,�#!22  ",  5("#'2  $"' -
,("!2 : # $"3& /"!"#)  – 90,1%, 06�')  – 92,0%, 
3�#",�  – 72,4% ((  < 0,05). ��  25-& �  60-& 05,$�  
6"0!& #".1& 0,#�2 , 0"1&(3�'�&  ;�,"6!�.*�,� -
%&0$"  ���  # 4�.�!�";�,��  #0&� 5%�0,$"# 
6(�$,�%&0$�  '&  ",!�%�&,02  ",  $"',("!2 . ��$�*  
"4(�."* , 6(�  1& 0,#��  *�$("#"!'  '��4"!&&  
#)(�3&''"&  0'�3&'�&  ;�,"6!�.*�,�%&0$"  
���  ",*&%�&,02 # 4�.�!�";�,��  $"3�  3�#",� . 

 
�
���
�������  

 
%;*<,<$';)@;9 <;  +(0(<=   

'  �$),$&$' ;  /1)1C<A   
PR-9�;"<0*<9&$'  

�(�1�'�  � .� . 
�����	
��  
�	����	�������   
��&����	
��  ������	����  

������ , #�		��  
 

�"'&;  90-�  /"1"#  4)!  ",*&%&' #$!7%&-
'�&*  # 6&(&%&'9 06&;��!9'"0,&  (21�  #5."# 
�"00��  '"#"  06&;��!9'"0,�  - «0#2.�  0 "48&-
0,#&''"0,97 ». �  2003 / . 6("-&00�2  «06&;�� -
!�0,  6"  0#2.2* 0 "48&0,#&''"0,97 » 4)!�  #'&-
0&'�  # 
48&("00� 0$�  $!�00�-�$�,"(  6"0,� -
'"#!&'�&*  ��'�0,&(0,#�  ,(51�  �  0";��!9'"/"  
(�.#�,�2 . �"#�2  06&;��!9'"0,9 , 0,�#:�2  .�  
$"(",$�  0("$  «*"1'" » # '�:&  0,(�'& , 6(&1-
6"!�/�!�  6"1/","#$5  06&;��!�0,"# , 06"0"4')�  
(�4",�,9  # '&$"**&(%&0$��  "(/�'�.�;�2� , 4�. -
'&0-0,(5$,5(�� , 5*&78��  �06"!9."#�,9  '�  
6(�$,�$&  .'�'�2  # "4!�0,�  $"**5'�$�;�� , '� -
!�3�#�,9  $"',�$,)  0" ��� , #!�1&78��  '�#) -
$�*�  0".1�'�2  ,&$0,"#, 6(&00-(&!�."# . 
$�.�' -
')&  ,(&4"#�'�2  4)!�  ",(�3&')  # �"051�(0, -
#&'')�  "4(�."#�,&!9')�  0,�'1�(,��  (�
� ) 
6"1/","#$�  06&;��!�0,"#  6"  0#2.2* 0 "48&0, -
#&''"0,97  6&(#"/"  �  #,"("/"  6"$"!&'�2 . �(" -
-&00�"'�!9'�2  1&2,&!9'"0,9  06&;��!�0,�  6"  
0#2.2* 0 "48&0,#&''"0,97  6(&16"!�/�&,  6" -
0,"2''"&  #.��*"1& 0,#�&  0 (�.!�%')*�  ;&!&-
#)*�  �51�,"(�2*� . <--&$,�#'�2  $"**5'�$� -
;�2  # ,�$"*  0!5%�& "42.�,&!9'"  451&, 0#2.�'�  
0" .'�'�&*  6(�#"#)�  �  +,�%&0$�� '"(* , !�%-
'"  ";&'$"  !71&  �  0"4),� , 5*&'�&*  6(� -
*&'2,9  6(&1"0,�#!&''57  #5."*  �'-"(*�;�7  
'�  6(�$,�$& . �!2  6"!5%&'�2  '&"4�"1�*)�  .'� -
'�  # "4!�0,�  $5!9,5()  "48&'�2  "4(�."#� -
,&!9')  0,�'1�(,  6(&150*�,(�#�&,  �.5%&'�&  
(21�  1�0;�6!�' . 
1'"  �.  #".*"3')�  ;&!&#)�  
�51�,"(�  # ,(51"#"  1&2,&!9'"0,�  45158&/" 
06&;��!�0,�  *"3&,  "$�.�,902  �  (&!�/�".'�2 , 
6"+,"*5  0,51&',5  '&"4�"1�*"  "4!�1�,9  '&"4 -

�"1�*)*  *�'�*5*"*  .'�'�  �  ,"!&(�',')*  
",'":&'�&*  $ !712* , 6(&10,�#!278�*  ,5 �!�  
�'57  $"'-&00�7 . �  +,"*  &*5 *"3&,  6"*"%9 
�.5%&'�&  1�0;�6!�')  «�&!�/�"#&1&'�& », 
6(&16"!�/�78&  (&:&'�&  0!&1578��  .�1�%: 

� ) "4(�."#�,&!9'�2  - $"*6!&$0'"&  -"( -
*�("#�'�&  4�."#)�  6(&10,�#!&'�  "  *�("#)�  
(&!�/�".')�  0�0,&*�� , �.5%&'�&  "0'"#')�  
+,�6"#  �0,"(�� , (&!�/�".')�  '�6(�#!&'�  �  
1&2,&!9'"0,�  ;&($#&  %&(&. .'�$"*0,#"  0 �0 -
,"%'�$�*�  #&("5%&'� , 1"/*�,�$� ; 

4) #"06�,�,&!9'�2  – .'�$"*0,#"  0,51&'-
,"#  0 0�0,&*"  '(�#0,#&'')�  �  15�"#')�  ;&' -
'"0,&  # *�("#)�  (&!�/�2�  �  ",&%&0,#&''"  
(&!�/�".'"  ,(�1�;�� ; 

#) *�("#"..(&'%&0$�2  — (�0:�(&'�&  
"48&/"  $(5/"."(�  �  0".'�'�2  0,51&',"# , 6" -
.#"!278&/"  !5%:& "(�&',�("#�,902  # "$(5 -
3�78&*  *�(& . 

�  .�1�%�*  (&!�/�"#&1&'�2  ,�$3&  ",'"02,  
.'�$"*0,#"  0 0"1&(3�'�&*  �  6(�';�6�*�  0#"-
4"1)  *)0!� , 0"#&0,�, 54&31&'� , �"'0,�,5;� -
& , /"051�(0,#&''" -6(�#"#)*�  1"$5*&',�*�  # 
�"00�� , *&315'�("1'" -6(�#"#)*�  1"$5*&',� -
*�  6"  #"6("0�*  '�.#�'')�  0#"4"1. 

�5(0  (&!�/�"#&1&'�2  ",#"1�,  .'�%� -
,&!9'"&  $"!�%&0,#" %�0"# '�  0�*"0,"2,&!9'57  
�  �51�,"('57  (�4",5 , "1'�$"  �*&&,  (21 0!"3 -
'"0,& . �(&1�  '��  – 4"!9:"  "4@&* �'-"(*� -
;��  �  6"'2,� , 0#2.�'')�  0 (&!�/�2*� , $"' -
;&6;��  �  6"1�"1) , (�00*�,(�#�78�&  6("�0 -
�"31&'�&  (&!�/�� , �  ,�$3&  6(&16"!�/�78�&  
.'�'�&  .�$"'"#  ",'"0�,&!9'"  0#"4"1)  0"#&0,� 
�  #&("�06"#&1�'�2 . 
0"4"&  .'�%&'�&  1!2 -"( -
*�("#�'�2  !�%'"0,�  45158&/" 06&;��!�0,�  �  
/(�31�'�'�  6(�"4(&,�&,  �.5%&'�&  �  �'�!�.  
*"(�!9'" -+,�%&0$�� "0'"#  '�;�"'�!9')�  �  
*�("#)�  (&!�/� , %," 6(&16"!�/�&,  5/!54!&' -
'"&  �.5%&'�&  (21�  ,&* , 0#2.�'')�  0 '(�#0,#&' -
')*�  #"6("0�*�  $"'$(&,')�  (&!�/� . �  0#2.�  
0 +,�*  �.5%&'�&  (&!�/�"#&1&'�2  1"!3'"  #$!7 -
%�,9 .'�'�2 , 6"!5%&'')&  �.  $5(0"# -�!"0"-�� , 
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�0,"(�� , 60��"!"/�� , 0";�"!"/�� . �(�*",'�2  
6"*"89  6(&6"1�#�,&!2  �  6(�#�!9'"  0-"(*�(" -
#�''"&  ",'":&'�&  $ 6(&10,�#�,&!2*  $"'-&0 -
0�  6".#"!�,  0,51&',�* , '�  '�:  #./!21 , # 1�!9 -
'& :&*  6(&1",#(�8�,9  �!�  �.4&/�,9  $"'-!�$ -
,"#  '�  '�;�"'�!9'"  �  (&!�/�".'"  6"%#&, %," 
"0"4&''"  #�3'"  1!2 06&;��!�0,�  # "4!�0,�  
$"**5'�$�;� . 
4(�."#�,&!9')  0,�'1�(,  
1�''"  06&;��!9'"0,�  6(&150*�,(�#�&, , %," 
#)650$'�$  '�  "0'"#&  6"!5%&'')�  .'�'�  1"! -
3&'  5*&,9 #)(�4�,)#�,9  0"",#&,0,#578�&  
(&$"*&'1�;��  6"  6(";&00�* , 6("�0�"128�*  #" 
#'5,(�6"!�,�%&0$"  �  *&315'�("1'"  3�.'� , 
*&3'�;�"'�!9')* , *&3+,'�%&0$�*  �  (&!�/� -
".')*  #"6("0�* . 

��31)  0,51&', , �.5%�2 (&!�/�"#&1& -
'�& , *"3&,  0�*"0,"2,&!9'"  "6(&1&!2,9 1!2 
0&42 ,&*6  (�4",)  0 1�0;�6!�'" , /!54�'5  6" -
/(53&'�2  # 6(&1*&,. �(�$,�$�  6(&6"1�#�'�2  
0#�1&,&!90,#5&,, %," "$"!"  ,(&,�  0,51&',"#  
06&;��!9'"0,�  «�#2.�  0 "48&0,#&''"0,97 » # 
��*�(0$"*  /"051�(0,#&''"*  ,&�'�%&0$"*  5'� -
#&(0�,&,& #)(�3�7,  3&!�'�&  �.5%�,9  1"6"! -
'�,&!9'57  !�,&(�,5(5  6"  $5(05 �  4"!&& 70% 
(&06"'1&',"#  �$,�#'"  6(�'�*�7,  5%�0,�& # 
1�0$500�2� , "40531&'�2� , .�1�7,  5,"%'278�&  
�  �',&(&0578�&  ��  #"6("0)  6"  (&!�/�� , %," 
0#�1&,&!90,#5&, "  !�%'"  .��',&(&0"#�''"0,�  
# 6"!5%&'��  .'�'� . 

�"#(&*&'')  ()'"$  ,(51�  ,(&45&, ",  
"4(�."#�,&!9'"  0�0,&*)  6"1/","#$�  06&;�� -
!�0,"# , 06"0"4')�  *�$0�*�!9'"  4)0,("  #$!7 -
%�,902 # ,(51"#)&  ",'":&'�2  �  5*&78��  �0 -
6"!9."#�,9  6"!5%&'')&  .'�'�2  '�  6("�.#"10, -
#&. �  #)0:&*5  "4(�."#�'�7  6(&1@2#!27,02 
,(&4"#�'�2  '&  6("0,"  6&(&1�,9 .'�'�2 , �  6" -
0,("�,9  5%&4')  6(";&00 ,�$�*  "4(�."* , %,"-
4)  6"!5%&'')&  .'�'�2  *"/!�  # $"(",$�&  0("$�  
0,�,9  "0'"#"  1!2 6(�$,�%&0$"  �  6("-&00�" -
'�!9'"  1&2,&!9'"0,� . �  '�:&*  0!5%�& $5(0 
(&!�/�"#&1&'�2  1"!3&'  #$!7%�,9  (�00*",(& -
'�&  �  �'�!�.  0�,5�;� , �*&78��  ",'":&'�&  $ 
6"0!&1578&  ,(51"#"  1&2,&!9'"0,� . ��3 -
'& :&  .�1�%&  6(&6"1�#�,&!2  '�  +,�6& .'� -
$"*0,#�  0 1�0;�6!�'"  2#!2&,02 && 6(&10,�#-
!&'�&  '&  # $�%&0,#& «"1'"  �.  !�:'�� », �  $�$ 
.'�%�*"  1!2 1�!9'& :&  6("-&00�"'�!9'"  
1&2,&!9'"0,� . �,51&',  0'�%�!�  #*&0,& 0 6(&6"-
1�#�,&!&* , �  .�,&*  �  0�*"0,"2,&!9'"  1"!3&'  
.�6"*'�,9  �  "0".'�,9 , 1!2 %&/" &*5 '&"4�"1� -
*)  .'�'�2  # (&!�/�"#&1%&0$"  "4!�0,� . �(�$ -
,�$�  6(&6"1�#�'�2  6"$�.)#�&, , %," "40531&-
'�&  #"6("0"#  "  '&"4�"1�*"0,�  (&!�/�"#&1&'�2  
$�$ 5%&4'"  1�0;�6!�')  1!2 45158��  PR-
06&;��!�0,"#  53& '�  6&(#)�  .�'2,�2�  6(�#" -
1�,  $ 1�0$500�2*  �  "40531&'�2*  # 5%&4'"  
�51�,"(�� . �,51&',)  0(�.5  #$!7%�7,02  # �$ -
,�#')  1��!"/  0 6(&6"1�#�,&!&* , "1'"$5(0'� -

$�*�  �  0�*"0,"2,&!9'"  6),�7,02  '� ,�  ",#&,  
'�  #"6("0  «.�%&* *'&  �.5%�,9  (&!�/�� ». �(& -
6"1�#�'�&  (&!�/�"#&1&'�2  6"$�.)#�&, , %," 
1�3& '�  6"0!&1'��  $5(0��  0,51&',)  �*&7,  
'�.$�  5("#&'9  .'�'�  "  (&!�/�2�  �  '&  06"-
0"4')  6"'2,9  %&!"#&$�, �06"#&1578&/"  ,& �!�  
�')&  (&!�/�".')&  #./!21) . 
'�  6(�.'�7,02 , 
%," # ,&�  0!5%�2�, $"/1�  �*  6(��"1�,02  "4-
8�,902  0 (&!�/�".')*�  !719*� , �*  6(��"1�, -
02 %�0," ",*���#�,902  ",  (�./"#"("#  '�  (&!� -
/�".')&  ,&*)  �!�  �06),)#�,9  0*58&'�&  ",  
'&1"0,�,$�  .'�'�  # 1�''"  "4!�0,� . �"+,"*5  
0,51&',)  "�",'"  #0,56�7,  # 1�0$500�� , "405-
31&'�2 , /","#2,  /(566"#)&  6("&$,) , # $","()�  
'&"4�"1�*"  /(�*",'"&  6(�*&'&'�&  .'�'�  �.  
"4!�0,�  ,&"(��  $"**5'�$�;��  �  (&!�/�"#&1& -
'�2 . �.5%&'�&  60��"!"/��  (&!�/�".'"  #&()  
6".#"!2&,  6"'2,9  #'5,(&''�  *�(  #&(578&/"  
%&!"#&$�, �  .'�'�&  1"/*�,�%&0$��  "0'"#  (�. -
!�%')�  (&!�/�  06"0"4'"  (�.(5:�,9  4�(9&()  
# $"**5'�$�;�� . �,51&',) , .�$"'%�#:�&  #5., 
'&  (�.  ",*&%�!� , %," %5#0,#57, 0&42 /"(1)*� , 
$"/1�  "48�7,02  0 6(&10,�#�,&!2*�  $"'-&00� , 
6"0$"!9$5 06"0"4')  4)!�  6"'�*�,9  "  %&* /" -
#"(�,  ��  0"4&0&1'�$ �  1�3& #)'"02,  0"40,#&'-
')&  0531&'�2 , $","()&  6"("  51�#!27,  #&-
(578��  !71&  5("#'&*  6(�"4(&,&'')�  .'� -
'� . 
0"457  ("!9  # +,"*  ,�$3&  �/(�&,  6"0&8&-
'�&  $5!9,"#)�  *&0, '��4"!&&  (�06("0,(�'&' -
')�  # '�:&  0,(�'&  $"'-&00� . <$0$5(0��  - 
+,"  '&  ,"!9$"  #".*"3'"0,9  ".'�$"*�,902  0 
�(�*"#"  �(��,&$,5(" , '" , # 6&(#57 "%&(&19, 
6(�$,�$�  !�%'"/"  "48&'�2  0" 0!53�,&!2*�  
$5!9,� . �"/1�  0,51&',  #6&(#)& # 3�.'� , ("4$"  
#�"1�,  # (&!�/�".'"&  6"*&8&'�&  �  #�1�, , %," 
0#28&''"0!53�,&!�  /","#)  $ 1��!"/5 , ",#&-
%�7,  '�  !74)&  6("#"$�;�"'')&  #"6("0) , ,"  
'&(&1$" *"!"1)&  !71�  0�*�  .�1&(3�#�7,02  
6"0!& +$0$5(0�� , %,"4)  !�%'"  .�1�,9  #"6("0)  
0!53�,&!2* . ��$�2  6(�$,�$�  2#!2&,02, '�  '�:  
#./!21  '&"4�"1�*"  1!2 1�!9'& :&  ,(51"#"  
1&2,&!9'"0,�  PR-06&;��!�0,"# . =&.50!"#'" , 
6("#&1&'�&  +$0$5(0�  ,(&45&, 6(&1#�(�,&!9 -
'"  6"1/","#$�  # #�1& !&$;��  �  '�/!21'"/" , 
�!!70,(�,�#'"/"  0"6("#"31&'�2 , %,"4)  #'� -
*�'�&  0,51&',"#  4)!"  0"0(&1","%&'"  '&  '�  
#'5,(&''&*  54(�'0,#&  $5!9,"#"/"  6"*&8&'�2  
(�",2  �  +,"  ,"3&  #�3'" ), �  '�  "48&'��  0 6(&1-
0,�#�,&!2*�  $"'-&00� . 

��$�*  "4(�."* , 6(�*&'&'�&  '�  6(�$,�$&  
.'�'� , 6"!5%&'')�  # $5(0& (&!�/�"#&1&'�2 , 
06"0"4'"  6(�  /(�*",'"*  6"1�"1&  6"*"%9 45-
158�*  06&;��!�0,�*  6(&"1"!&,9  $"**5'�$� -
,�#')&  4�(9&()  # "48&'��  0 !719*� , �*&7 -
8�*�  �')&  #./!21)  �  0531&'�2 , 06"0"40,#57,  
,"!&(�','"0,�  6(&1",#(�8&'�7  $"'-!�$,"#  
'�  (&!�/�".'"  6"%#&. 
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�"6("0"*  �00!&1"#�'�2  7(�1�%&0$��  

6(�#  (500$��  3&'8�'  1"6&,("#0$"  �"00��  
.�'�*�!�09  �  6("1"!3�7,  .�'�*�,902  $�$ ",&-
%&0,#&'')& (��0&;$�  � .	 ., ��!9$"#0$�2  � .� ., 
�5:$�(>#�  � .� .), ,�$  �  .�(54&3')&  (Alpern 
Engel, B., Kaiser D. H., Weickhardt G.G.) 5%>-
')& , $","()&  0"#&(:&''"  "4@&$,�#'"  6(�:!�  
$ #)#"15  "  ,"* , %," (500$"  3&'8�'&  ",#"1�, -
02 .'�%�,&!9'"&  *&0,"  # .�$"'"1�,&!90,#&  
�"0$"#��  #,"("  6"!"#�')  XVII #&$�. �  0#"��  
�00!&1"#�'�2�  5$�.�'')&  #):&  �#,"()  '&  
,"!9$"  05*&!�  6("#&0,�  �'�!�.  7(�1�%&0$"/"  
6"!"3&'�2  (500$"  3&'8�')  # "48&0,#&, '"  �  
6"1%&($'5!�  &> 0";��!9')  0,�,50  $�$ 0 6(� -
#"#" , ,�$  �  0 +,'"/(�-�%&0$"  ,"%$�  .(&'�2 . 

1'�$"  "'�  6(&�*58&0,#&''"  (�00*�,(�#�!�  
7(�1�%&0$�&  6(�#�  *"0$"#�,"$  # ",'":&'��  
�*58&0,#&'')�  6(�,2.�'�  0 056(5/�*�  �  
1&,9*� , , .&. 0 ,"  0&*9> , # $","(57  3&'8�'�  
"6(��"1�!� " 6"0!& .�*53&0,#�  �  0 $","("  
�*&!�  ("10,#&''57  0#2.9 �0$!7%�,&!9'"  4!� -
/"1�(2  ("31>'')*  # 4(�$& 1&,2*. 

�  +,"  (�4",&  �#,"(  '�*&(&'  6"$�.�,9  
$�(,�'5  7(�1�%&0$��  #.��*"",'":&'�  (50-
0$��  3&'8�'  # #"6("0��  '�0!&1"#�'�2  $�0�&*"  
,&�  �*58&0,#&'')�  �06&$,"#, $","()&  *"0$" -
#�,$�  (&:�!�  0" 0#"�*�  ("10,#&''�$�*�  6"  
$("#�  (("1�,&!2*� , 4(�,92*�  �  0>0,(�*� ), , .&. 
6(&10,�#�,&!2*�  ,"  0&*9�, �.  $","("  "#)�" -
1�!� " 3&'8�'� , # $","("  "'�  ("1�!�09  �  #"0-
6�,)#�!�09 . 

�5,>*  �'�!�.�  �0,"(�%&0$��  �0,"%'�$"#  
*)  *"3&*  6"1,#&(1�,9  ,",  -�$, , %," "  7(�1� -
%&0$�� 6(�#��  �  "42.�''"0,2�  3&'8�'  �"0$" -
#��  #,"("  6"!"#�')  XVII #&$� /"#"(�,02  '�  
6(",23&'��  #0&� /!�#  �"4"('"/"  5!"3&'�2  
1649 /"1� , �  0�*"  6"!"3&'�&  3&'8�')  # 6�, -
(��(��!9'"*  "48&0,#& �"0$"#��  '"0�,  '&  
0,"!9  4&.!�$�  ��(�$,&( , $�$ 6),�7,02  6(&1-
0,�#�,9  +,"  � .� .�"0,"*�("# , 	 .
!&�(�  �  1(5-
/�& . �&'8�')  �/(�!�  #�3'57  0";��!9'57  
("!9  # "48&0,#&, 6"0$"!9$5, 2#!2209 *�,&(2*�  
0&*& 0,#, "'�  .�$!�1)#�!�  0"4"  0";��!9'57  
�  6(�#"#57  "48&0,#&''57  2%& $5 – 0&*97 $�$ 
0";��!9'" -+,'"/(�-�%&0$�  �'0,�,5, . 

� .� . ��!9$"#0$�2  # 0#"&  (�4",&  "�&*92  
�  #!�0,9  # �"00��  XVII – XVIII 0,"!&,� " 6"1-
%>($�#�&, ,",  -�$, , %," #6!",9  1"  XVII #&$� 

0&*9>  -�$,�%&0$�  (5$"#"1�!  ("1 , ("1"#"  
�1&�!  3�.'�  "/(�'�%�#�!  6("�.#"!  ",;� . �& -
*9�  4)!�  $(&6$� ("1"#)*�  �1&�!�*� , �  ",0,5 -
6!&'�&  ",  '��  4)!"  '&4&."6�0'"  �  *�!"  #". -
*"3'" . 

�)  0"/!�0')  0 *'&'�&*  � .� . �5:$�(> -
#"  6"  6"#"15 ,"/" , %," (500$�2 3&'8�'� , #"0-
6�,)#�209  # 0,("/��  ,(�1�;�2�  (&!�/�".'"  
6�,(��(��!9'"  0&*9�, �*&!�  0#"�  ,"%$�  .(&-
'�2  '�  "$(53�#:57  &> 1& 0,#�,&!9'"0,9 , '"  
'�.#�,9  &> # 6"!'"  *&(& .�,#"('�;& , .�!"3 -
'�;&  �  (�4"  0#"&/" ",;� , �  6","*  – 0)'�  �  
*53� , *)  '&  *"3&* , (�.1&!22 , #6("%&*, ,"%$5 
.(&'�2  � .� .�"0,"*�("#�  6"  6"#"15 ,"/" , %," 
6"1"4'"&  #"06�,�'�&  0!"3�!"09  6"1 #!�2'�&*  
#"0,"%')�  ,&%&'� , 6(�:&1:��  �.  ��.�',�� , �  
5,#&(31�,9 , %," 3&'8�'�  # �"0$"#��  #,"("  
6"!"#�')  XVII #&$� – 058&0,#" 4&.!�$"& , 4&0-
6(�#'"& , '�$%>*'"& , '&!9.2 . 


3&  6(�  	!&$0&& ���� !"#�%&  6"2#� -
!�09  .�%�,$�  1&*"$(�,�.�;��  ",'":&'�2  "4-
8&0,#�  $ 3&'8�'& , &/" 3>')  6"!9."#�!�09  '&  
,"!9$"  &/" !74"#97  �  5#�3&'�&* , '"  �  *"/!�  
5%�0,#"#�,9 # 6(�1#"('"  3�.'� , �  1"%9 �"-92  
4)!�  4!&0,28& "4(�."#�'� , %," 0#�1&,&!90,#5-
&, "  0$"("*  6(";&00& (&-"(*�("#�'�2  ("00� -
0$"  $5!9,5()  �  4),� , # $","()  #�"1�!"  �  
6"!"3&'�&  3&'8�') , '�%�#:&*02  # 6&(�"1  
(&/&',0,#�  �"-9�  �  0 506&�"*  6("#&1>'')  �  
.�#&(:>'')  �&,("*  I. 

��4",�  ("1�,&!&  # ",'":&'��  1"%&(&  
6("2#!2!�09  # "45%&'�& ��  «#&3&0,#5», 0"�(� -
'&'��  ��  ;&!"*51(�2  �  04"(& 6(�1�'"/" , $"," -
("& «(�.051'"  ",&; » '�%�'�&,  $"6�,9  0(�.5  
3& 6"0!& ("31&'�2  1"%&(� �  # 0!5%�& &> 0*&(-
,�  ",1�>,  '�  6"*�'  15:� . �(�1�'"&  2#!2!"09 # 
1�''"*  0!5%�& "6(&1&!>''"  "(�.*&''"  *" -
'&," ", 0#"&"4(�.'"  ""6!�," " 1"%&(� .�  ," , 
%," #6"0!&10,#�� , $"/1�  "'�  #) 1&,  .�*53 , "'�  
'&  451&, 6"  0*&(,�  ("1�,&!&  6(&,&'1"#�,9  '�  
"0,�#!&''"&  �*�  �*58&0,#"  6(",�#  4(�,9&#. �  
!74"  *"0$"#�,0$"  0&*9& ,"/"  #(&*&'�  1"%9 
(�00*�,(�#�!�09  $�$ "/"0,92", $","(�2  (�'"  
�!�  6".1'"  5 1>,  3�,9  # 1(5/57  0&*97, 0,�'&,  
*�,&(97  1(5/"*5  ("15 , 6"+,"*5  ("1�,&!� , ", -
1�#�2  .�  '&> 6(�1�'"&  0&*9& &> '"#)�  ("10, -
#&''�$"# , "6(&1&!>'')*  "4(�."*  6(&/(�31�!�  
�*  65,9 $ 6(&,&'.�2*  '�  0#"> �*58&0,#"  �  
6"1%>($�#�!�  ," , %," 4"!&& 1"%9 '&  �*&&,  6(� -
#�  '�  '�0!&1"#�'�& , , .$. 0#"7  1"!7  "'�  53& 
6"!5%�!� . 

=&.50!"#'" , 6"1"4'"&  6("2#!&'�&  5$!�1�  
3�.'�  (500$��  1&#5:&$ 058&0,#"#�!"  # "48&-
0,#& �  2#!2&,02 '&6(&!"3')*  -�$,"* , $�$ �  ," , 
%,", '&0*",(2  '�  058&0,#578�&  # "48&0,#& 
,(�1�;�� , .�*53'22  3&'8�'� , 0"/!�0'"  /!�#&  
XVII (" 
  #",%�'�� ", 0,�,9�  1, 2, 3) �"4"('"/"  

!"3&'�2  1649 / ., *"/!�  '�0!&1"#�,9  �*58& -
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0,#"  0#"&/" ",;�  (&0!�  '&  4)!"  4(�,9&#) 6"!'" -
0,97  �!�  %�0,�%'" , &0!�  4(�,92  0$"'%�!�09  1"  
0*&(,�  ",;� , '"  "0,�#�!�  6"0!& 0&42 1&,& , 
&0!�  3& 4(�,92  4)!�  3�#) , "'�  '&  6"!5%�!�  
0"0,"2'�2  .�  �0$!7%&'�&*  ,&�  0!5%�&#, $"/1�  
",&;  6"  0*&(,�  0#"&  6(�$�.)#�!  0)'"#92*  
#)1&!�,9  0&0,(& "'�  6("3�,"$ ". �"1"4')  
"6("3�,"$ " *"/  4),9  6"3�!"#�'  3&'8�'&  # 
'&0$"!9$��  0!5%�2�: 

·  # 0!5%�& '&"3�1�''"  /�4&!�  *53�  
3&'8�') , $"/1�  "'�  "0,�#�!�09  # "1�'"%&0,#& 
0 '&0"#&(:&''"!&,'�*�  1&,9*�  '�  (5$��  4&. 
0(&10,# $ 058&0,#"#�'�7 ; 

·  # 0!5%�& 4"!&.'�  056(5/�  ($�$ # -�.� -
%&0$"*, ,�$  �  60���%&0$"*  �06&$,�� ), $"/1�  
3&'8�'�  "62,9 3& "0,�#�!�09  &1�'0,#&''"  
$"(*�!�;&  # 1"*&; 

·  # 0!5%�& '�!�%�2  5 3&'8�')  4"!9:" -
/"  $"!�%&0,#�  '&0"#&(:&''"!&,'��  1&,&  �  
'�.$"/"  5("#'2  1"0,�,$�  # 0&*9&; 

·  # 0!5%�& (�.#"1�  0 60���%&0$�  4"!9 -
')*  �!�  5:&1:�*  # *"'�0,)(9  *53&*  (6(�  
+,��  1#5� 50!"#�2�  (�.#"1  1"650$�!02) 6(�  
50!"#��  ,"/" , %," 5 0&*9� '�.$�  5("#&'9  1"0-
,�,$� ; 

·  # 0!5%�& !�%'"/"  3&!�'�2  '�0!&1"1� -
,&!2 (",;�  3&'8�') ), $","()  6"  0#"&  0*&(,�  
*"/  "0,�#�,9  7(�1�%&0$�  "-"(*!&''57  "15-
�"#'57 " /(�*",5 , 0"/!�0'"  $","("  "0,�#!2!  
0#"&  1"%&(� %�0,9 �*58&0,#�  '&0*",(2  '�  &> 
0";��!9')  0,�,50 , 5("#&'9  1"0,�,$�  �  0&*& -
'"&  6"!"3&'�& . 

�0!�  3& "  "6("3�,$& " 5*�(�78�  '� -
0!&1"1�,&!9  '&  56"*�'�! , ,"  3&'8�'�  '&  *"/ -
!�  #0,56�,9  # '�0!&10,#" , 6"0$"!9$5 # 1�''"*  
0!5%�& 1& 0,#"#�!  6(�';�6 : "�&0,(�  6(�  
4(�,92�  '&  '�0!&1'�;� ", �  �*58&0,#"  6"!�/� -
!"09  (�.1&!�,9  �0$7%�,&!9'"  *&315 0)'"#92 -
*�  5*&(:&/" . 

�  0!5%�&, $"/1�  0&0,(� 6&(&3�#�!�  0#"��  
4(�,9&#, "'�  6"!5%�!�  6(�#"  5'�0!&1"#�,9  6(� -
'�1!&3�8&&  &  6"  6(�#5  ("10,#�  0 ",;"*  �*5 -
8&0,#" , $","("&  (�'&&  5'�0!&1"#�!�  4(�,92 , 
��������  – &0!�  5 4(�,9&# '&  4)!"  0)'"#& , 
�  "'�  #)1&!2!�  6!&*2''�;�*  1"!7  6"  0#"&*5 
3&!�'�7  �  50*",(&'�7 , �!�  3& ��������  – 
&0!�  5 4(�,9&# "0,�#�!�09  0)'"#92 , 0 $","()*�  
"'�  #0,56�!�  # 0"#!�1&'�& . 

�0!�  0&0,(� 6&(&3�#�!�  #0&� 4(�,9&#, ,"  
$ '�0!&1"#�'�7  �*58&0,#�  �*&!�09  "0"4"  "/" -
#"(>'')&  7(�1�%&0$�&  6"1("4'"0,� , $","()&  
$�0�!�09  $�$ &> !�%'"0,�  '&6"0(&10,#&''" , ,�$  
�  !�%'"0,&  &> 6!&*2''�$"#  �  6!&*2''�; : 

·  �0!�  5*&(:�  4(�,  '&  "0,�#!2!  6"0!& 
0&42 "15�"#'" " /(�*",) , /1& #0> .�#&8�!  0#"-
�*  0)'"#92*  '&  .�#�0�*"  ",  ��  #".(�0,� ; 

·  �0!�  5 5*&(:&/"  4(�,�  '&  "0,�#�!"09  
0)'"#& , 0&0,(�, 1�3& 6(�  3�#"  '&#&0,$&, #) -
0,56�!�  # ("!�  "6&$5'�  &/" 1"%&(& , 6"0$"!9$5 
+,"  6(�#"  &  1�#�!"  $("#'"&  ("10,#"  0 ��  ",;"* , 
� , 0!&1"#�,&!9'" , "'�  *"/!�  '�0!&1"#�,9  $�$57 -
,"  %�0,9 �*58&0,#�  6"  +,"*5  6(�#5 ; 

·  �(�  '�!�%��  15�"#'"  /(�*",)  5*&( -
:&/"  4(�,� , /1& #0> �*58&0,#"  "'  "0,�#!2!  0#"-
�*  1&,2*, 3&'8�'�  '&  �*&!�  6(�#�  '�  '�0!&10, -
#" 1�3& 6(�  ",05,0,#��  5 4(�,�  0)'"#& . 

�&0"*'&'')  '�5%')  �',&(&0  #).)#� -
&, 6(";&00 7(�1�%&0$��  #.��*"",'":&'�  
6(&10,�#�,&!&  "1'"/"  ("1�  0 ,"%$�  .(&'�2  $�$ 
1#�3�*"/" , ,�$  �  '&1#�3�*"/"  �*58&0,#� . �  
0!5%�& 0*&(,�  "1'"/"  �.  ("1�,&!&  1(5/"  2#-
!2!02  &/" 6(2*)*  '�0!&1'�$"*  �  �".2�'"*  
#0&/" �*58&0,#� . �0!�  6&(#)*  5*�(�!  ",&; , 
6(&0,�(&!�2  *�,9 , "0,�#�209  '�  6"!"3&'��  
#1"#) , $","("&  4)!"  "%&'9 5#�3�&*"  # "48&-
0,#&, *"/!�  &8> 1" 0#"&  0*&(,�  (�.1�,9  0#"�*  
1&,2* "6(&1&!>''"&  1#�3�*"&  �*58&0,#" . 
�0!�  +,"  �*58&0,#"  ",1�#�!"09  ,"!9$"  1"%&-
(2* , *�,9 , �/(�2  # +,"*  #"6("0& 1"*�'�(57 -
857  ("!9 , #0> 3& 1"!3'�  4)!�  "6"0"#&,"#�,9 -
02" 0 0)'"#92*�  '�  0%>, ��  0"/!�0�2  �!�  '&0" -
/!�0�2  # +,"*  #"6("0&. �  0!5%�& (�#'"/"  (�.1& -
!&'�2  1#�3�*"/"  �*58&0,#�  *&315 #0&*�  
1&,9*�  6"1"4')  "0"#&," ,(&4"#�!02  0 6(�$,� -
%&0$"  ,"%$�  .(&'�2 , 1�4)  ";&'�,9  1!2 '� -
0!&1'�$"#  '53'"0,9  �  #�3'"0,9  "6(&1&!>'')�  
#&8& . �"1"4'"&  (�.1&!&'�&  '&  #".4(�'2!"09 , 
�  1�3& 6(�#&,0,#"#�!"09  .�-�$0�("#�,9  1"$5-
*&',�!9'" , �  0& %�0 0(&1� �0,"(�%&0$��  �0 -
,"%'�$"#  *"3'"  #0,(&,�,9  6"1"4')&  7(�1�%& -
0$�& 45*�/� , $","()&  6(&#(�,�!�09  # 6(""4(�.  
"6�0&  �*58&0,#�  �  6(�1�'"/"  # XVIII �  XIX 
#&$��.  

�0!�  6"3�!)&  ("1�,&!�  (�!�  ("1�,&!9 ) 
4)!�  ,23&!"4"!9')  �!�  '&1&&06"0"4') , 0)'" -
#92 4(�!�  '�  0&42 .�4",5  "  '��  �  53& 0�*"0,"2 -
,&!9'"  *"/!�  (�.1&!�,9  1#�3�*"&  �*58&0,#"  
0" 0#"�*�  4(�,92*�  �  0>0,(�*�  6"  0#"&*5 50-
*",(&'�7 . ��.1&!&'�&  �*58&0,#�  '&1#�3�*"/"  
# 6"1"4')�  0!5%�2� #0> 3& (&1$" 6("�0�"1�!"  
1" 0*&(,�  #!�1&!9;� . �0$!7%&'�&  0"0,�#!2!  ,",  
*"*&', , $"/1�  #!�1&!&; , 4515%� ,23&!"4"!9 -
')* , 6"0,"2''"  6("3�#�!  # 1"*& 5 0)'� , �  '� -
0!&1'�$� , �6&!!�(52  &/" '&1&&06"0"4'"0,97 , 
*"/!�  "-�;��!9'" , 0 0"0,�#!&'�&*  7(�1�%& -
0$��  1"$5*&',"# , (�.1&!�,9  �*58&0,#" . 

�  1"6&,("#0$"  �"00��  "15�"#')& " /(� -
*",)  0"0,�#!2!�  '&  #0&, 6"+,"*5 , &0!�  �  6("�0 -
�"1�!�  0!5%��  6(&,&'.�  3&'8�')  6"  ",'":& -
'�7  $ 4(�,92*  '�  �*58&0,#"  ("1�,&!&  6(�  
",05,0,#��  ,�$��  .�#&8�'� , *"3'"  4)!"  .�#&-
1"*"  .'�,9  (&.5!9,�,  6"1"4')�  6(&,&'.� : "'�  
6("#"./!�:�!�09  4&06"%#&'')*�  �  '&6(�#" -
*&(')*� . �*&''"  6"+,"*5 , 1!2 �.4&3�'�2  6" -



 
 
 �	����	��  �
���������  53 

����
�	�
����  �
��	�  �����	����   
�  �
��	����	�����  ������
�	���  � 1 2010 

 

1"4')�  $"'-!�$,')�  0�,5�;� , 53& # 1714 /"15  
�>,(  �&!�$�  �.1�!  "
$�.  "  6"(21$& '�0!&1" -
#�'�2  # 1#�3�*)�  �  '&1#�3�*)�  �*58&0, -
#�� ", 4"!&& �.#&0,') , $�$ "
$�.  "  &1�'"'� -
0!&1�� ", # $","("*  6(&1!�/�&,  1!2 �.4&3�'�2  
$"'-!�$,')�  0�,5�;�  �  *'"/"!&,'��  051&4-
')�  ,234  '�0!&1"1�,&!2*  "0,�#!2,9  6"0!& 0&42 
"15�"#')& " .�#&8�'�2 , # $","()�  1"!3'"  4),9  
5$�.�'"  �*2  #"06(&&*'�$� . 

�  0"3�!&'�7 , # 1"6&,("#0$"  �"00��  
$"'-!�$,')&  0�,5�;��  *&315 '�0!&1'�$�*�  
4)!�  '&(&1$� , �  0!5%�!"09 1�3& ,�$"& , %," 0) -
'"#92  '&  #0&/1� *"/!�  ",1�,9  0&0,(& &> 1"!7  
�*58&0,#�  1�3& 6(�  '�!�%��  "15�"#'" " /(� -
*",) , "0,�#!&''"  ",;"* , �  # +,"*  0!5%�& 
3&'8�'�  �*&!�  6(�#"  "4(�,�,902  # 051. 

�1�'0,#&'')*  #".*"3')*  0!5%�&* 6"! -
'"/"  5'�0!&1"#�'�2  $�$ 1#�3�*"/" , ,�$  �  '& -
1#�3�*"/"  �*58&0,#�  3&'8�'"  4)!"  ",05, -
0#�& 5 '&> 4(�,9&# �!�  ��  0*&(,9  # (�''&*  #". -
(�0,& , $"/1�  "'�  &8> '&  506&#�!�  "4.�#&0,�09  
0"40,#&'')*�  0&*92*� . �"/1�  3&'8�'�  # "1� -
'"%$5 (&0!�  4)!�  &1�'0,#&''"  1"%&(97) �!�  
#*&0,& 0 0>0,(�*�  '�0!&1"#�!�  ("1�,&!90$"&  
�*58&0,#" , '"  ,"/1�  .'�%�,&!9'57  ("!9  �/(� -
!"  0,�(:�'0,#"  1"%&(&  # 0&*9&, 6"0$"!9$5 
0,�(:�2  0&0,(� 6"!5%�!�  "6(&1&!>''"/"  ("1�  
6(&�*58&0,#"  ('&  5%�,)#�78&&02  7(�1�%& -
0$�, (�.5*&&,02 ) 6(�  (�06(&1&!&'��  �*58&0,#�  
*&315 '�0!&1'�;�*� . 

��$�*  "4(�."* , ",#&%�2 '�  /!�#')  #"-
6("0 , 6"0,�#!&'')  # (�4",&  # ",'":&'��  
7(�1�%&0$"/"  6(�#�  '�0!&1"#�'�2  �*58&0,#�  
3&'8�'"  '�(�#'&  0 4(�,92*�  #" #,"("  6"!" -
#�'&  XVII #&$�, *)  *"3&*  01&!�,9 #)#"1  "  
,"* , %," 6"1"4')&  2#!&'�2  4)!�  '&(&1$�  # 
*"0$"#�,0$"*  "48&0,#& 1"6&,("#0$"  +6"�� , 
'"  ,(&4"#�!�  6(�#!&%&'�2  (�.!�%')�  7(�1� -
%&0$�� 1"$5*&',"# , ,�$�� , $�$ "15�"#')& " 
/(�*",)  �!�  .�#&8�'�2 , .�-�$0�("#�'')&  
7(�1�%&0$�  1"4("#"!9')&  0"/!�:&'�2  *&315 
("10,#&''�$�*�  # #"6("0��  (�.1&!&'�2  $�$ 
1#�3�*"/" , ,�$  �  '&1#�3�*"/"  �*58&0,#� . 
=&.50!"#'" , %," 1!2 3&'8�')  5$�.�''"  +6"��  
058&0,#57, 0&(9>.')&  1"$5*&',�!9')&  "/(� -
'�%&'�2  # #"6("0��  '�0!&1"#�'�2 , '"  53& 0�*  
-�$,  ,"/" , %," 3&'8�'� , 1�3& 3�#2  # 0&*9& 
*53�  �  6(�'�1!&3� , 0 ,"%$�  .(&'�2  0";��!9 -
'"  �  +,'"/(�-�%&0$" , &/" ("15 , *"/!�  '�0!& -
1"#�,9  0"0,"2'�&  ("1�,&!&  #*&0,& 0 4(�,92*� , 
2#!2&,02 4&006"(')*  6"$�.�,&!&*  '�%�'�7 -
8& 02 3&'0$"  +*�'0�6�;�� , .�("1�#:& 02  #" 
#,"("  6"!"#�'&  XVII #&$� �  "-"(*�#:& 02  
"$"'%�,&!9'"  # #&$& XVIII. ��*"  3& 6"!"3& -
'�&  3&'8�')  �  &> 7(�1�%&0$�&  6(�#�  # 0&*9& 
.�$"'"1�,&!9'"  .�8�8�!"  �"4"('"&  
!"3&'�&  
1649 / ., 6"!'"0,97  "4&(&/�78&& �',&(&0)  (" -
1�,&!& , # ,"*  %�0!& – �  *�,&(� , # 0&*9& �  # 
"48&0,#&. 
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�  '�0,"28&&  #(&*2 058&0,#5&, (&�!9'�2  
'&"4�"1�*"0,9  �$,�#'"/"  #)2#!&'�2 , 5/!54 -
!&''"/"  �.5%&'�2  �  6"�0$�  '"#)�  65,&  6(" -
-�!�$,�$� , 1��/'"0,�$�  �  !&%&'�2 0&(1&%'"-
0"051�0,)�  .�4"!&#�'�  (��� ) '&�'-&$;�"' -
'"  +,�"!"/��  5 1&,& , 6("3�#�78��  # (�. -
!�%')�  $!�*�,�%&0$��  50!"#�2� . 

��,&(��!)  �  *&,"1) : ��*�  6("#&1&' 
6&(#�%')  0$(�'�'/  67 :$"!9'�$"#  6. =� $�,  
(<#&'$� 0$�  	
 ) �  92 :$"!9'�$"#G  6("3� -
#�78��  # 6. ��($" -��!&  (�*�!" -�&'&;$�  "$-
(5/ ). �  $�%&0,#& /(566)  0(�#'&'�2  4)!�  #.2,)  
108 1&,&  �'�!"/�%'"/"  #".(�0,�  (",  7 1" 16 !&, ), 
6("3�#�78�&  # /. �(�0'"2(0$& . �("/(�**�  "4-
0!&1"#�'�2  #$!7%�!�  $!�'�$" - �'�*'&0,�%& -
0$�  *&,"1 , �',("6"*&,(�7 ; �.*&(&'�&  	�  0"-

/!�0'"  (&$"*&'1�;�2*  �
� ; (&/�0,(�;�7  <��  
6"  "48&6(�'2,"  *&,"1�$& ; $�(1�"�',&(#�!" -
/(�-�7  0 $!�'""(,"0,�,�%&0$"  6("4" . 

�&.5!9,�,)  �  "40531&'�& : �!�'�%&0$�2  
��(�$,&(�0,�$�  1&,& , 6("3�#�78��  # +$"!" -
/�%&0$��  50!"#�2�  �(� '&/"  �&#&(� , 6"$�.�!� , 
%," 5 '��  058&0,#&''"  %�8&, %&* 5 $(�0'"2( -
0$��  :$"!9'�$"#  ",*&%�!�09  '�(5:&'�2  0'� , 
5,"*!2&*"0,9 , +*";�"'�!9'�2  !�4�!9'"0,9 . 
�5'$;�"'�!9'"&  0"0,"2'�&  0&(1&%'"- 0"051� -
0,"  0�0,&*)  5 :$"!9'�$"# - 0&#&(2' ��(�$,& -
(�."#�!"09  4"!&& #)0"$�*  5("#'&*  	�  6"  
0(�#'&'�7  0" :$"!9'�$�*� , 3�#58�*�  # 
0(&1'��  :�(",��  (# 0(&1'&*  #):&  �	�  '�  
10,85 **  (, .0,., �	�  '�  6,20 **  (, .0,.; ( <0,05). 
�"#):&'')  5("#&'9  	�  (&/�0,(�("#�!02  5 
10,7% 0&#&(2' �  5 12,0% $(�0'"2(;&# , �(,&(� -
�!9'�2  /�6",&'.�2  #)2#!&'�  0"",#&,0,#&''"  5 
6,9% �  7,7% :$"!9'�$"# . �(&1'�&  6"$�.�,&!�  
���  5 1&,& , 6("3�#�78��  # 6. =� $�,  0"0,� -
#�!�  83,56± 2,87 51/*�' , # 6. ��($" - ��!& - 
84,27± 2,45 51/ *�' , 5 $(�0'"2(0$��  :$"!9'� -
$"#- 78,26± 4,96 51/*�' . �(&1�  1&,& - 0&#&(2' 
%�8& #)0!5:�#�!02  0�0,"!�%&0$�  :5*  # "4-
!�0,�  0&(1;�  -5'$;�"'�!9'"/"  ��(�$,&(�  (69% 
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�.  %�0!�  "40!&1"#�'')� ). ��'1("*  #&/&,�,�# -
')�  1�0-5'$;�  (��� ) 4)!  1��/'"0,�("#�'  0 
"1�'�$"#"  %�0,","  5 :$"!9'�$"#  (34,10% # 
6. =� $�, , 35,12% # 6. ��($" -��!& , 39,71% # 
�(�0'"2(0$& ). ���  6"  0�*6�,�$","'�%&0$"*5  
,�65  %�8& #0,(&%�!02 5 :$"!9'�$"#  6. =� $�,  
�  6. ��($" -��!&  (29,54% �  31,12%), �  ,�$3&  
6(&"4!�1�!�  /�6&(0�*6�,�$","'�%&0$�2  #&/&-
,�,�#'�2  (&�$,�#'"0,9  (29,1%). ���4"!&&  (�0 -
6("0,(�'&'')*  -�$,"("*  (�0$�  5 "40!&1"#�' -
')�  /(566  :$"!9'�$"#  "$�.�!�09  '�.$�2  1#� -
/�,&!9'�2  �$,�#'"0,9  (59,71% 5 1&#"%&$ �  
59,04% 0(&1� *�!9%�$"# ). �(�  +,"*  %�0!"  1&-
,&  0 '�.$"  1#�/�,&!9'"  �$,�#'"0,97 , 6(" -
3�#�78��  # 50!"#�2�  �(� '&/"  �&#&(�  "$�.� -
!"09  #):&  �  0"0,�#�!"  59,31% 6(",�#  49,56% 
:$"!9'�$"#  / . �(�0'"2(0$� . �.4),"%'�2  *�00�  
,&!�  �*&!�  *&0,"  17,6% :$"!9'�$"# , 6("3� -
#�78��  # 6. =� $�,  �  6. ��($" -��!&  �  10,9% 
1&,& -$(�0'"2(;&# . ��0!&10,#&''�2  ",2/"8&' -
'"0,9  6"  0&(1&%'"- 0"051�0,)*  .�4"!&#�'�2*  
�*&!�  66,7% :$"!9'�$"# , 6("3�#�78��  '�  
�&#&(& �  66,1%- $(�0'"2(;&# . �',&(&0')*  
"$�.�!02  ,",  -�$, , %," 5 1&,& -0&#&(2' %�8& 
(&/�0,(�("#�!�09  ",2/"8&''"0,9  +(/",("6') -
*�  .�4"!&#�'�2*�  (67,6%) � , '�"4"(", , ,("-" -
,("6')&  .�4"!&#�'�2  %�8& #0,(&%�!�09 5 ("1 -
0,#&''�$"#  $(�0'"2(0$��  1&,& . 

��$�*  "4(�."* , 5 %�0,�  1&,& , 6("3� -
#�78��  # +$"!"/�%&0$��  50!"#�2�  �(� '&/"  
�&#&(�  #)2#!&'�  4"!9:�2  '�6(23&''"0,9  $"* -
6&'0�,"(')�  *&��'�.*"#  "(/�'�.*� , 6("2#-
!278�202  # #�1& 6(&"4!�1�'�2  0�*6�,�%&0$" -
/"  .#&'�  #&/&,�,�#'"  '&(#'"  0�0,&*) , �  ,�$ -
3& 4"!9:�2  $"';&',(�;�2  ,�$��  -�$,"("#  (�0 -
$�  0&(1&%'"-0"051�0,)�  .�4"!&#�'� , $�$ '�. -
$�2 1#�/�,&!9'�2  �$,�#'"0,9 , �(,&(��!9'�2  
/�6&(,&'.�2  �  �.4),"%'�2  *�00�  ,&!� . 
,*&%&-
'" , %," 5 1&,& , 6("3�#�78��  # 50!"#�2�  
�(� '&/"  �&#&(�  4"!&& 3-�  !&,  $"';&',(�;�2  
-�$,"("#  (�0$�  4)!�  .'�%�,&!9'"  #):& , %&* 5 
1&,& , $","()&  # 6("3�#�!�  # 1�''"*  (&/�"'&  
",  1-/"  1"  3-�  !&, . 
 

9%0'(;(<;  /<$A<#<@;9 <A   
<  <##1($*$,<@;9 <A  

�$ 0+0&;*;?   %$'<  '  ($%#;  <  �%<  
�0&$*$,<<  �;@;(<  9  �$+<"<?  

«+$*$&$,$  9;@;(<= » 
�#�'"#  � .=., �0�&#�  � .� .*, ��#�'  � .� .,  
�544",�'�  � .� ., �:�'  	 .	 ., ��0�2  � .	 . 
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�&!97  '�0,"28&/"  �00!&1"#�'�2  2#!2-

!"09  0(�#'&'�&  4�"��*�%&0$��  �  �**5'"!"/� -
%&0$�� 6"$�.�,&!&  $("#�  # '"(*&  �  6(�  6�,"!" -
/��  6&%&'� 1!2 $"',("!9'"  /(566)  �  1!2 62,�  
/(566  4"!9')� , 0,(�1�78��  �("'�%&0$�*�  /&-
6�,�,�*�  �  ;�((".�*�  (�.!�%'"  +,�"!"/�� : 

1-�  
�����  – 4"!9')&  0 �("'�%&0$�*  �$ -
,�#')*  /&6�,�,"*  #�(50'"  +,�"!"/��   
(43 %&!"#&$�); 

2-�  
�����  – 4"!9')&  0 �("'�%&0$�*  
6&(0�0,�(578�*  /&6�,�,"*  #�(50'"  +,�"!" -
/��  (51 %&!"#&$); 

3-�  
�����  – 4"!9')&  0 ;�(("."*  6&%&'� 
#�(50'"  +,�"!"/��  (7 %&!"#&$); 

4-�  
�����  – 4"!9')&  3&!%'"$�*&''"  
4"!&.'97  �  *�$("0-&(";�,�('"  /&*"!�,�%& -
0$"  �'&*�&  (48 %&!"#&$); 

5-�  
�����  – 4"!9')&  0 �!$"/"!9')*�  
6"(�3&'�2*�  6&%&'� # -"(*&  �("'�%&0$"/"  
6&(0�0,�(578&/"  /&6�,�,�  �  3�("#"  1�0,(" -
-��  (25 %&!"#&$). 

�!2  ,"/"  %,"4)  50,�'"#�,9 , '��"1�,02  
!�  0�0,&*�  4�"��*�%&0$��  �  �**5'"!"/�%& -
0$��  6"$�.�,&!&  # 50," %�#"*  (�#'"#&0'"*  
0"0,"2'�� , #)%�0!2!�09  ",'"0�,&!9'�2  �'-"( -
*�;�"''�2  +',("6�2  1!2 *�($&("#  #"06�!� -
,&!9'"/"  0�'1("*� , �  ,�$3&  0�'1("*"#  �"!& -
0,�.�  �  ;�,"!�.� . �(�  #)%�0!&'��  �06"!9."#� -
!�09  -"(*5!� : 

 

i

n

i
i PP

n
H log

log
1

1
�

=

-= , 

 

/1& n – %�0!"  %�0,& , iP  - #&0� %�0,& . 

=!�."0,9  $ '"(*&  0,�#�!�09  # 6(2*57  
.�#�0�*"0,9  ",  4!�."0,�  H $ $!�00�%&0$"*5 
«."!","*5  0&%&'�7» 0,618 �  «"4"48>'')*  
."!",)*  0&%&'�2*» �!�  «5.!�* » 0,500+0,500; 
0,618+0,382; 0,682+0,318; 0,725+0,275 �  , .1. �  
0#"7  "%&(&19, 0,(&*!&'�&  0�0,&*)  $ ,�$  '�.) -
#�&*)*  «�,,(�$,"(�*  ",,�!$�#�'�2 » �!�  

«65%'"0,2* » 0,570+0,430; 0,654+0,346; 
0,705+0,295; 0,741+0,259; 0,767+0,233; …, 5$�-
.)#�!"  '�  '�!�%�&  '&50," %�#"/"  0"0,"2'�2  
-5'$;�"'�!9'"  0�0,&*) , ,�$  $�$ "'�  2#!27, -
02 ��(�$,&(�0,�$�*�  ��"0� . 

�)%�0!2!�09  ",'"0�,&!9'�2  +',("6�2  
1!2 *�($&("#  #"06�!�,&!9'"/"  0�'1("*� , �� -
(�$,&(�.578��  5("#&'9  �**5'"/!"45!�'"#  # 
0)#"(",$&  $("#�  (Ig %, Ig G �  Ig � )., �!2  $"' -
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,("!9'"  /(566)  4)!"  6"!5%&'"  .'�%&'�&  +' -
,("6��  0,612, 4!�.$"  $ «."!","*5 » %�0!5 0,618 
$�$ $ ��(�$,&(�0,�$&  '"(*) . ��''"&  .'�%&'�&  
0(�#'�#�!"09  0 0"",#&,0,#578�*�  .'�%&'�2 -
*� , #)%�0!&'')*�  1!2 62,�  5$�.�'')�  #):&  
/(566 . ���4"!&&  4!�.$"&  $ «."!","*5 » %�0!5 
0,618 .'�%&'�&  0,596 4)!"  6"!5%&'"  1!2 /(56 -
6)  4"!9')�  0 �("'�%&0$�*  6&(0�0,�(578�*  
/&6�,�,"* . �'�%&'�&  0,509, '� 1&''"&  1!2 
/(566)  0 �("'�%&0$�*  �$,�#')*  /&6�,�,"*  
#�(50'"  +,�"!"/�� , ",!�%�&,02  ",  $!�00�%&-
0$"/"  «."!","/"  0&%&'�2» (0,618 �  0,382), '"  
"'"  4!�.$"  $ «5.!5 » 0,500, $","()  ��(�$,&(� -
.5&, 0"0,"2'�&  0�0,&*) , $�$ 50," %�#"& . =!�. -
$�*  $ «"4"48>''"*5  ."!","*5  0&%&'�7» 0,500 
2#!2&,02 ,�$3&  .'�%&'�&  ",'"0�,&!9'"  +',(" -
6��  0,496, #)%�0!&''"&  1!2 /(566)  4"!9')�  0 
;�(("."*  6&%&'� #�(50'"  +,�"!"/�� . �&.5!9 -
,�,) , 6"!5%&'')&  1!2 /(566  4"!9')�  0 *�$(" -
0-&(";�,�('"  /&*"!�,�%&0$"  �'&*�&  �  0 
�!$"/"!9')*�  6"(�3&'�2*�  6&%&'� (�#')  0"-
",#&,0,#&''"  0,558 �  0,642. 
'�  1�!&$�  ",  
$!�00�%&0$"/" «."!","/"  0&%&'�2» �  ",  «"4"4 -
8>'')�  ."!",)�  0&%&'� ». ��$�*  "4(�."* , 
�'�!�.  *�($&("#  #"06�!�,&!9'"/"  0�'1("*�  
6".#"!2&,  01&!�,9 #)#"1  "  0,(&*!&'��  0�0,&-
*)  $ 50," %�#"*5  0"0,"2'�7  1!2 4"!9:�'0,#�  
(�00*",(&'')�  /(566 . 

��$3&  ",'"0�,&!9'�2  +',("6�2  #)%�0!2 -
!�09  1!2 *�($&("#  0�'1("*"#  �"!&0,�.�  �  ;� -
,"!�.� , ,�$�� , $�$ 8&!"%'�2  -"0-�,�.) , �*� -
'",(�'0-&(�.)  	�� , 	��  �  !�$,�,1&/�1("/& -
'�.�  ��� 5. �'�%&'�&  0,729, 6"!5%&''"&  1!2 
$"',("!9'"  /(566) , 4!�.$"  $ «"4"48>''"*5  
."!","*5  0&%&'�7» 0,725, %," 2#!2&,02 ��(�$ -
,&(�0,�$"  '"(*)  �  (�#'"#&0'"/"  0"0,"2'�2  
0�0,&*) . ��  50," %�#"&  0"0,"2'�&  4�"!"/�%& -
0$"  0540,�';��  5$�.)#�7,  ,�$3&  .'�%&'�2  
+',("6��  0,727 �  0,723, 6"!5%&'')&  1!2 /(566  
0 �("'�%&0$�*  6&(0�0,�(578�*  /&6�,�,"*  �  0 
�!$"/"!9')*  6"(�3&'�&*  6&%&'�. <,�  .'�%&-
'�2 , $�$ �  .'�%&'�&  1!2 $"',("!9'"  /(566) , 
4!�.$�  $ «5.!5 » 0,725. �  ",!�%�&  ",  (�00*", -
(&'')�  #):&  /(566 , .'�%&'�2  ",'"0�,&!9'"  
+',("6�� , 6"!5%&'')&  1!2 4"!9')�  0 �("'�%& -
0$�*  �$,�#')*  /&6�,�,"*  �  0 *�$("0-&(";� -
,�('"  /&*"!�,�%&0$"  �'&*�& , ",!�%�7,02  
",  «"4"48>'')�  ."!",)�  0&%&'�  �  0"0,�#!2 -
7,  0,716 �  0,732. �'�%&'�& , '� 1&''"&  1!2 
/(566)  4"!9')�  0 ;�(("."*  6&%&'� #�(50'"  
+,�"!"/�� , 0"#6�1�&,  0 «�,,(�$,"("*  ",,�!$� -
#�'�2 » 0,741, %," 5$�.)#�&,  '�  '�!�%�&  '&50-
," %�#"/"  0"0,"2'�2  0�0,&*) , # %�0,'"0,� , 
6�,"!"/�%&0$"/"  6(";&00� . 	'�!�.  +',("6�� , 
6"!5%&''"  1!2 *�($&("#  #"06�!�,&!9'"/"  
0�'1("*� , �  ,�$3&  0�'1("*"#  �"!&0,�.�  �  ;� -
,"!�.� , 6".#"!2&,  01&!�,9 #)#"1  "  0,(&*!&'��  
4�"!"/�%&0$"  0540,�';��  $ 0"0,"2'�7  (�#'" -

#&0�2 '&  ,"!9$"  # '"(*& , '"  �  # 50!"#�2�  
0-"(*�("#�#:&/"02  '&"4(�,�*"/"  6�,"!"/�%& -
0$"/"  6(";&00� . �"",#&,0,#&''"  ,�$�2  (�#'" -
#&0'�2, '"  6�,"!"/�%&0$�2  0�0,&*�  451&, 6"1-
%�'2,902 6(�#�!5  «."!","/"  0&%&'�2». <,"  
6"1,#&(31�&,02 .'�%&'�2*�  +',("6�� , 6"!5 -
%&'')*�  1!2 '&$","()�  /(566 , "0"4&''"  1!2 
/(566)  4"!9')�  0 �("'�%&0$�*  6&(0�0,�(57 -
8�*  /&6�,�,"*  #�(50'"  +,�"!"/�� . 
 
 

9$9&$=(<;  0(&<$ 9<)0(&($?  
+0C<&:  <  �;%$ 9<)0"<<  *<�<)$'  

&%$#/$"<&$'  1   0()<)0&$'   
<  #09&;%$'  9�$%&0  �$  *;, $?  

0&*;&< ;  9&1);(@;9 $,$  
'$+%09&0  

�&1#&1&# � .� ., ��#%&'$"  	 .� . 
���	
��  ��	�����  	����('��
�  ����$������  

( �(��( ) #���  
���	
 , #�		��  

 

  .1"("#)�  *"!"1)�  !71& , �06),) -

#�78��  (&/5!2(')&  -�.�%&0$�&  '�/(5.$�  # 
"4@&*& 0"",#&,0,#578�*  '"(*�,�#�*  $�'1� -
1�,�  �  *�0,&(�  06"(,� , '&  # 6"!'"  *&(& �.5%&-
'"  0"0,"2'�&  6&(&$�0'"/"  "$�0!&'�2  !�6�1"#  
(�
� ) ,("*4";�,"#  �  5("#&'9  ��  �',�"$0� -
1�','"  .�8�,) , #" *'"/"*  "450!�#!�#�78��  
0,&6&'9 -5'$;�"'�!9'"  �$,�#'"0,�  $("#2')�  
6!�0,�'"$  # 50!"#�2�  $("#","$� . �  +,"  0#2.�  
0-"(*5!�("#�'�  ;&!9  �00!&1"#�'�2 : "6(&1&-
!�,9  �$,�#'"0,9  �
�  �  -&(*&',"#  �',�"$�0 -
!&'�2  5 *"!"1)�  !71&  18-22 !&,  $�'1�1�,"#  �  
*�0,&("#  06"(,�  6"  !&/$"  �,!&,�$& . 

�  /(5665  �00!&1"#�'�2  #$!7%&')  125 
.1"("#)�  0,51&',"#  $�'1�1�,"#  �  *�0,&("#  
06"(,�  6"  !&/$"  �,!&,�$& , (&/5!2('"  ,(&'� -
(578��02  �  6(�'�*�78��  5%�0,�& # 0"(&#'" -
#�'�2�  (�.!�%'"/"  5("#'2  (25 %&!"#&$ 18 !&, , 
26 %&!"#&$ 19 !&, , 23 %&!"#&$ 20 !&, , 24 %&!"-
#&$ 21 /"1�  �  27 %&!"#&$ # #".(�0,&  22 !&, ). 
�("#"1�!"09  "6(&1&!&'�&  5("#'2  #'5,(�,("* -
4";�,�('"/"  �
�  6"  $"';&',(�;��  4�.�!9'"/"  
5("#'2  *�!"'"#"/"  1��!91&/�1�  (��	 ) # (&�$-
;��  #"00,�'"#!&'�2  ,�"4�(4�,5("#"  $�0!",)  
�  6"  5("#'7  �;�!/�1("6&(&$�0&  (	�� ), �  
,�$3&  �$,�#'"0,�  $�,�!�.)  �  056&("$0�11�0-
*5,�.)  (�
� ). �,�,�0,�%&0$�2  "4(�4",$�  (&-
.5!9,�,"#  6("#&1&'�  t-$(�,&(�&*  �,971&',� . 


("#&'9  6&(#�%')�  6("15$,"#  �
� -
	��  # ,("*4";�,��  18 !&,'��  06"(,0*&'"#  
'��"1�!02  '�  5("#'&  1,71±0,18 � 233/109,( ., 1"0-
,"#&('"  '&  *&'2209 $ 22 /"1�*  �  0"0,�#!22  # 
+,"*  #".(�0,&  1,69±0,16 � 233/109,( . �(�  +,"* , 
0"1&(3�'�&  4�.�!9'"/"  ��	  # ,("*4";�,��  – 
$"'&%'"/"  6("15$,�  �
�  5 "40!&1"#�'')�  # 
18 !&,  0"0,�#�!  0,37±0,12 '*"!9 /109,( ., 0"�(� -



 
 
56 �	����	��  �
���������  

����
�	�
����  �
��	�  �����	����   
�  �
��	����	�����  ������
�	���  � 1 2010 

 

'2209 '�  1�''"*  5("#'&  1"  22 !&,  3�.'�  
(0,39±0,28 '*"!9 /109,( .). 

	$,�#'"0,9  $�,�!�.)  �  �
�  # $("#2')�  
6!�0,�'$��  5 "40!&1"#�'')�  *"!"1)�  $�'1� -
1�,"#  �  *�0,&("#  06"(,�  '&  �*&!�  1"0,"#&('"  
1�'�*�$� , 0"0,�#!22  # 18 !&,'&*  #".(�0,&  
10550,0±214,5 �� /109,( . �  1990,0± 
12,7 �� /109,( ., 0"",#&,0,#&''" . �  6"0!&157-
8�&  0("$�  '�4!71&'�2  5 "40!&1"#�'')�  '&  
",*&%&'"  1"0,"#&('"  1�'�*�$�  �$,�#'"0,�  
$�,�!�.)  �  �
�  (# 19 !&,  9900,0± 
271,6 �� /109,( ., 2100,0±11,9 �� /109,( .,  
20 /"1  - 9890,0±231,9 �� /109,( ., 2050,0± 
21,3 �� /109,( ., 21 /"1  – 10600,0± 
236,4 �� /109,( ., 1960,0±18,6 �� /109,( .,  
22 /"1�  – 10150,0±280,3 �� /109,( ., 2060,0± 
12,7 �� /109,( ., 0"",#&,0,#&''" ). 

��$�*  "4(�."* , 5 06"(,0*&'"#  18-22 
!&,'&/"  #".(�0,�  (&/5!2('"  ,(&'�(578��02  �  
5%�0,#578��  # 0"(&#'"#�'�2� , ",*&%�&,02 
0,�4�!9'"  #)0"$�&  6"$�.�,&!�  �',�"$0�1�', -
'"  �$,�#'"0,�  ,("*4";�,"# , 6"1�#!278�&  
5("#&'9  # '��  �
� . 
 
 

<+#;(;(<=  %(  '   *;& 0A   $><  
�%<  );?9&'<<  %;(&,;($'9 <A  

*1@;?  
�&!9%�$"#  	 .� ., �&!9%�$"#�  � .� .,  

�)3"#  	 .� . 
�����	
��  
�	����	�������   
�������	
��  ������	����  

,��	
 , #�		��  
 

�  1"0,56'"  '�*  !�,&(�,5(& , �*&78�& -
02 1�'')&  "4 �.*&'&'�2�  1&(*)  $"3�  6(�  1& -
0,#��  (&',/&'"#0$"/"  �.!5%&'�2  '&*'"/"%�0 -
!&'')  �  6(",�#"(&%�#)  (�53&'$"#�  � .	 ., 
�!�*"#�  � .� ., 1987; Berenguer F. de la Cuesta, 
Wenger M.P., Bean R.J. et al., 2009), #0!&10,#�& 
%&/" 6(&10,�#!2&,02 �',&(&0')*  6("#&0,�  �0 -
0!&1"#�'�& , 6"0#28&''"&  �.5%&'�7  5!9,(� -
0,(5$,5(')�  �.*&'&'�  #"!"$"'  �  $!&,"$  1&(-
*)  6(�  1& 0,#��  � -!5%& . 

�00!&1"#�'�&  6("#&1&'"  '�  81 6"!"#".(& -
!"  *"(0$"  0#�'$&-0�*;�� , *�00"  400-450 /( . 
(51 - # +$06&(�*&',& , 30 – # $�%&0,#& $"',("!2 ). 
<$06&(�*&',�!9')&  3�#",')&  6"1#&(/�!�09  
#".1& 0,#�7  "1'"$(�,'"/"  "48&/"  (&',/&'"# -
0$"/"  �.!5%&'�2  (1".�  - 5 �( ). �)#&1&'�&  3� -
#",')�  �.  +$06&(�*&',�  �  .�4"(  *�,&(��!�  
6("�.#"1�!02  0(�.5 , %&(&. 6 %�0"#, '�  1, 5, 10, 
25 �  60-& 05,$�  6"0!& "$"'%�'�2  #".1& 0,#�2 . 
��  0(&.��  $"3� , "$(�:&'')�  6"  < '�(0"'5 , 
6(�  ;�,"-","*&,(�%&0$"*  �00!&1"#�'��  # 
$!&,$��  4�.�!9'"/"  0!"2  +6�1&(*�0�  �.5%�!"09  
0"1&(3�'�&  ;�,"6!�.*�,�%&0$"  ��� . ��'')&  
"4(�4�,)#�!�  6"  6(�#�!�*  6�(�*&,(�%&0$"  

0,�,�0,�$�  0 �06"!9."#�'�&*  $(�,&(�2  �,97 -
1&',�  �  .�,&*  #)(�3�!�  # %. 

�(�.5  6"0!& "$"'%�'�2  #".1& 0,#�2  
(&',/&'"#0$��  !5%&  0"1&(3�'�&  ;�,"6!�.*� -
,�%&0$"  ���  # 4�.�!�";�,��  +6�1&(*�0�  0"-
0,�#!2!"  # $"3& /"!"#)  – 84,4%, 06�')  – 
92,7%, 3�#",�  – 85,0% ",  �0�"1'"/"  5("#'2  
(( <0,05). ��  1-& 05,$�  # 4�.�!�";�,��  ",*&%� -
&,02 '�.$"&  0"1&(3�'�&  ;�,"6!�.*�,�%&0$"  
��� , # ,"  3& #(&*2 "'"  '&0$"!9$"  #):& , %&* # 
6(&1)158�  0("$ , 0"0,�#!22  # $"3& /"!"#)  – 
87,6%, 06�')  – 90,7%, 3�#",�  – 88,7% 5("#'2  
$"',("!2  ( ( <0,05). ��  5-& 05,$�  6"0!& #".1& -
0,#�2  6"$�.�,&!�  0"1&(3�'�2  ;�,"6!�.*�,�%& -
0$"  ���  # 4�.�!�";�,�� , '�3&  %&* # 6(&1) -
158�  0("$ , 0"0,�#!22  ",  5("#'2  $"',("!2  # 
$"3& /"!"#)  – 73,1%, 06�')  – 85,0%, 3�#",�  – 
66,4% ( ( <0,05 ). ��  10-& 05,$�  6"0!& #".1& 0, -
#�2  � -!5%&  6("1"!3�&,  0'�3�,902 , 6"  0(�# -
'&'�7  0 6(&1)158�*  0("$"* , 0"1&(3�'�&  ;� -
,"6!�.*�,�%&0$"  ���  # 4�.�!�";�,�� , 0"-
0,�#!22  # $"3& /"!"#)  – 64,2%, 06�')  - 77,8%, 
3�#",�  – 59,0% ",  5("#'2  $"',("!2  ( ( <0,05 ). 
�  6"0!&1578�&  0("$�  0"1&(3�'�&  ���  # ;� -
,"6!�.*&  4�.�!�";�,"#  #".(�0,�&, . ��$  '�  60-& 
05,$�  6"0!& #".1& 0,#�2  (&,/&'"#0$��  !5%&  
0"1&(3�'�&  ;�,"6!�.*�,�%&0$"  ���  # 4�.� -
!�";�,��  +6�1&(*�0�  $"3�  /"!"#)  0"0,�#!2&,  # 
$"3& /"!"#)  – 80,8%, 06�')  – 96,8%, 3�#",�  – 
87,9% ",  5("#'2  $"',("!2  ( ( <0,05 ). �"!5%&' -
')&  1�'')&  0#�1&,&!90,#57,  "  '��4"!&&  #)(� -
3&'')&  �.*&'&'�2�  ���  6(�  #".1& 0,#��  � -
!5%&  # 4�.�!�";�,��  $"3�  /"!"#)  �  3�#",� . 
 
 

%$*8  #< $�*0+#  '  
1%$,;(<&0*8($?  �0&$*$,<<  

�&*"#�  � .� ., �",�,5($�'� -�&0,&("#�  � .� ., 

(!�'�  � .	 . 

�('����	
��  
�	����	�������  ������	����  
�('����	
 , #�		��  

 
�  6"0!&1'&& #(&*2 ",*&%�&,02 '&5$!"' -

')  �',&(&0  �00!&1"#�,&!&  $ �.5%&'�7  ("!�  
/&'�,�!9')�  *�$"6!�.*  # /&'&.�0& #"06�!� -
,&!9')�  .�4"!&#�'�  "(/�'"#  *"%&6"!"#"  
0�0,&*) , %," 0#2.�'"  0 ",05,0,#�&*  -5'1�*&' -
,�!9')�  .'�'�  "4 ��  #�(5!&',')�  0#" 0,#��  
[17]. �!2  '&$","()�  6�,"/&'')�  #�1"#  *�$" -
6!�.*  1"$�.�'�  ��  +,�"!"/�%&0$�2  ("!9  # (�. -
#�,��  "0,()�  �  �("'�%&0$��  .�4"!&#�'�  (�. -
!�%'"  !"$�!�.�;��  0 :�("$�*  06&$,("*  "0-
!"3'&'� . �*&0,&  0 ,&*  &8& *�!"  �.5%&'" , '"  
0,�'"#�,02  #0& 4"!&& "%&#�1')* , %," :�("$"  
(�06("0,(�'&''"&  '"0�,&!90,#"  *�$"6!�.*  
*"3'"  (�00*�,(�#�,9  $�$ 6�,"/&'')  6",&' -
;��!  +,��  *�$(""(/�'�.*"# . <,"  6(�#"1�,  $ 
(�.#�,�7  ,�$��  6�,"!"/�%&0$��  0"0,"2'�  $�$ 
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�**5'"056(&00�2 , �5,"�**5'')&  (&�$;�� , 
#".'�$'"#&'�&  �("*"0"*')�  �4&((�;� , (�. -
#�,�&  '&"6!�0,�%&0$��  6(";&00"# , �  ,�$3&  
06"0"40,#5&, (�.#�,�7  0*&:�'')�  *�$"6!�. -
*" -#�(50')�  �  *�$"6!�.*" -4�$,&(��!9')�  
�'-&$;� . �"#"$56'"0,9  ��(�$,&(')�  1!2 *� -
$"6!�.*  0#" 0,# , ,�$��  $�$ 54�$#�,�('"0,9 , 
06"0"4'"0,9  6(&"1"!&#�,9  ,$�'&#)&  4�(9&() , 
",05,0,#�&  #)(�3&''"/"  ,("6�.*� , *'"/"$"* -
6"'&','"0,9  -�$,"("#  #�(5!&','"0,� , ",!� -
%�78�2  ��  ",  ,�6�%')�  4�$,&(��!9')�  6�," -
/&'"# , 0#�1&,&!90,#5&, "4 "0"4"*  ��(�$,&(&  
#.��*"1& 0,#�2  *�$"6!�.*  0 "(/�'�.*"*  �" -
.2�'�  [7, 16]. 

�.#&0,'" , %," '��4"!&&  %�0," # $!�'�%& -
0$"*  *�,&(��!& , 6"!5%&''"*  �.  "(/�'"#  5("/& -
'�,�!9'"  0�0,&*) , #)1&!27,  3 #�1�  *�$" -
6!�.* : Mycoplasma genitalium, Ureaplasma 
urealyticum, Mycoplasma hominis [18]. Urea-
plasma urealyticum, 6"  *'&'�7  (�.!�%')�  �# -
,"("# , .�'�*�&,  .'�%�,&!9'"&  *&0,"  0(&1� 
*�$(""(/�'�.*"# , #)2#!2&*)�  5 4"!9')�  5(" -
/&'�,�!9')*�  .�4"!&#�'�2*�  [1,2]. 
0,�'"# -
!&'" , %," U. urealyticum "6(&1&!2&,02 # 4 (�.�  
%�8&, %&* Mycoplasma hominis, 5 *53%�'  1�' -
')  #".451�,&!9  #)2#!27,  (&3&, %&* 5 3&' -
8�'  [14,20]. �("#&1&'')&  �00!&1"#�'�2  6"1-
,#&(31�7,  +,�"!"/�%&0$57  ("!9  U. urealyticum 
# (�.#�,��  '&/"'"$"$$"#"/"  5(&,(�,�  �  ;�0,� -
,�  5 !�;  "4"&/"  6"!�  [8]. �%�,�&,02 , %," U. 
urealyticum #).)#�&,  (�.!�%')&  0�'1("*)  
6"(�3&'�2  *"%&6"!"#"/"  ,(�$,� , ,�$�&  $�$ 
6�&!"'&-(�,  �!�  4&06!"1�& [9]. �"  1�'')*  
1(5/��  �00!&1"#�,&!&  50,�'"#!&'" , %," 5 
3&'8�'  0 1�.5(�&  U. urealyticum 4)!�  6(&"4-
!�1�78�*  �'-&$;�"'')*  �/&',"*  [10, 12]. 

40531�&,02  #"6("0  "  .'�%&'��  U. urealyticum 
# /&'&.& '�(5:&'�  (&6("15$,�#'"  -5'$;�� , 
+,",  *�$(""(/�'�.*  #)2#!2!02  5 10,8% 4&0-
6!"1')�  *53%�'  4&. 6(�.'�$"#  6"(�3&'�2  
*"%&6"!"#"/"  ,(�$,� . �  ,"  3& #(&*2 (21 �#," -
("#  6"!�/�7, , %," U. urealyticum '&  *"3&,  2#-
!2,902 &1�'0,#&'')*  +,�"!"/�%&0$�*  �/&',"*  
# (�.#�,��  #"06�!�,&!9')�  .�4"!&#�'�  *"%&-
6"!"#)�  "(/�'"#  [14]. �.5%&'�&  (�06("0,(� -
'&''"0,�  5(&�6!�.*)  6"  0(�#'&'�7  0 1(5/�*�  
'&/"'"$"$$"#)*�  �'-&$;�2*�  5 *"!"1)�  
3&'8�'  (1"  30 !&, ) 6"$�.�!" , %," �.  400 "40!&-
1"#�'')�  3&'8�'  4)!�  $"!"'�.�("#�')  %�8& 
#0&/" U. urealyticum (44,7%), M.hominis (11%) �  
� hlamidia trachomatis (7,7%) [15,21]. My-
coplasma genitalium "4'�(53�#�&,02  5 23-25% 
4"!9')�  '&/"'"$"$$"#)*  5(&,(�,"*  �  !�:9  5 
6% .1"("#)�  *53%�' , %," 0#�1&,&!90,#5&, # 
6"!9.5  6�,"/&''"  ("!�  *�$"6!�.*  # (�.#�,��  
5(&,(�,�  [3]. 

="!9:"  �',&(&0  6(&10,�#!27,  (�4",) , 
6"0#28&'')&  �.5%&'�7  +,�"!"/�%&0$"  ("!�  

*�$"6!�.*  # (�.#�,��  /�'&$"!"/�%&0$��  .�4" -
!&#�'� , ,�$��  $�$ 6�"0�!96�'$0 , #"06�!&'�2  
2�%'�$"#  �  1( . 
  4"!9')�  3&'8�'  "4'�(53� -
#�!�09  #)0"$�&  ,�,()  $"*6!&*&',0#2.)#�7 -
8��  �',�,&!  $ *�$"6!�.*�* , 0'�3�#:�&02  
6"0!& #).1"("#!&'�2 . �*&7,02  0""48&'�2 , 
5$�.)#�78�&  '�  6(&16"!�/�&*57  ("!9  5("/& -
'�,�!9'"/"  5(&�6!�.*".�  # 6�,"/&'&.&  .!"$�%&-
0,#&''"  *&,�6!�.��  :& $�  *�,$�  [5,11]. 


1'"  �.  "0'"#')�  "0"4&''"0,&  *�$" -
6!�.*&'')�  �'-&$;�  2#!2&,02 (�.#�,�&  �(" -
'�%&0$��  -"(*  $�$ 0!&10,#�& 6&(0�0,&';��  
6�,"/&''� , $","()  1"0,�,"%'"  0!"3'"  +!�*� -
'�("#�,9  1�3& 6"0!& 1!�,&!9'"  ,&(�6��  �  5 
�**5'"$"*6&,&',')�  6�;�&',"#  [4]. �,�'" -
#�,02  "%&#�1')* , %," +,�  6("0,)&  *�$(""(/� -
'�.*)  �06"!9.57,  *'"3&0,#&'')&  *&��'�.*) , 
6".#"!278�&  �*  �1�6,�("#�,902  $ '&4!�/" -
6(�2,')*  50!"#�2*  *�$(""(/�'�.*� , 6(�  +,"*  
*�$"6!�.*)  *"/5,  !�4"  50$"!9.�,9  ",  1& 0,-
#�2 .�8�,')�  0�!  *�$(""(/�'�.*� , !�4"  #". -
1& 0,#"#�,9  '�  $!&,$�  "(/�'�.*�  �".2�'�  �  '�  
&/" �**5''57  0�0,&*5  [11]. ��,"/&'')&  *�$" -
6!�.*)  �06"!9.57,  "0'"#')&  *"!&$5!2('" -
/&'&,�%&0$�& *&��'�.*) , 6".#"!278�&  *�$(" -
45 *&'2,9  �',�/&''57  0,(5$,5(5  �  (&/5!�(" -
#�,9  +$06(&00�7 -�$,"("#  6�,"/&''"0,�  [10]. 

��$"6!�.*)  5,(�,�!�  .'�%�,&!9'57  
%�0,9 4�$,&(��!9'"  �("*"0"*) , '"  0"�(�'�!�  
/&') , '&"4�"1�*)&  1!2 6"11&(3�'�2  3�.'& -
06"0"4'"0,�  [13,16].�&'&,�%&0$�  $"1 *�$" -
6!�.*  ",$!"'2&,02  ",  5'�#&(0�!9'"/" : ,(�6," -
-�'  $"1�(5&,  ,(�6!&,  '5$!&",�1"#  TGA, �  '&  
TGO, �06"!9.5&*)  1!2 +,"  �*�'"$�0!",) . 
�&*  0�*)* , *�$"6!�.*)  *"/5,  4),9  "6(&1&!&-
')  $�$ *�$(""(/�'�.*)  0 *�'�*�!9')*  (�. -
*&("*  /&'"*� . 


6(&1&!&'�&  6"!'"  '5$!&",�1'"  6" -
0!&1"#�,&!9'"0,�  /&'"*"#  U. urealyticum, 6" -
.#"!�!"  # '�0,"28&&  #(&*2 #6!",'57  6"1" ,�  
$ (�0:�-("#$&  '�  *"!&$5!2('"*  5("#'&  *&�� -
'�.*"#  (�4",)  6("$�(�",�%&0$"  $!&,$�  '�  
6(�*&(&  /(566)  *�$(""(/�'�.*"# , /&'"*  $"-
,"()�  0"1&(3�,  *�'�*�!9')  '&"4�"1�*)  
1!2 058&0,#"#�'�2  '�4"(  /&'"#  [14]. ��$�2  
(�;�"'�!9'�2  0,(5$,5(�  /&'"*� , �!!70,(� -
(578�2  $(� '77  0,&6&'9 +$"'"*��  /&'&,�%&-
0$"/"  *�,&(��!� , 6(�#&!�  $ 6"!'"  .�#�0�*" -
0,�  *�$"6!�.*  ",  #'&:'��  �0,"%'�$"#  6�,� -
,&!9')�  #&8&0,#. <," , # 0#"7  "%&(&19, #).#�!"  
'&"4�"1�*"0,9  �1�6,�;��  $ 6�(�.�,�%&0$"*5  
06"0"45 058&0,#"#�'�2  [19]. 

��$,"()  6�,"/&''"0,�  6(&10,�#�,&!&  
$!�00�  Mollicutes #&09*� (�.'""4(�.') , (�. -
!�%')&  ,�$0"'"*�%&0$�&  /(566)  "4!�1�7,  
��(�$,&(')*�  "0"4&''"0,2*� , "450!"#!�#�7 -
8�*�  ��  6�,"/&''"0,9 . 
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0'"#')*  �  '��4"!&&  1&,�!9'"  �.5%&'-
')*  -�$,"("*  6�,"/&''"0,�  *�$"6!�.*  2#!2-
&,02 $"*6!&$0 6"#&(�'"0,')�  4&!$"#-
�1/&.�'"# , $","()&  "4&06&%�#�7, 0#2.)#�'�&  
*�$(""(/�'�.*"#  0 $!&,$"  [17,21]. 	1/&.�2  
*�$"6!�.*  '�  6"#&(�'"0,�  $!&,"$  �".2�'�  2#-
!2&,02 6&(#)*  �  $!7%&#)*  +,�6"*  #.��*"1& -
0,#�2  6�,"/&'�  0 *�$(""(/�'�.*"* , %," "6(&-
1&!2&, #".*"3'"0,9  (�.#�,�2  �'-&$;�� . 
,(� -
,�  �1/&.�#')�  0#" 0,#  6(�#"1�,  $ 6",&(& #� -
(5!&','"0,� , �  (&#&(0�2 $ �0�"1'"*5  -&'",�65  
0"6("#"31�&,02  #"00,�'"#!&'�&*  #�(5!&','" -
0,�  [4]. ��$"6!�.*)  0 '&�1/&.�#')*  -&'",� -
6"*  2#!27,02 �#�(5!&',')*� . 

�  0!&1578&  /(566& -�$,"("#  6�,"/&' -
'"0,�  *"3'"  ",'&0,�  ,&, $","()&  '�(5:�7,  
;&!"0,'"0,9  $!&,"%')�  *&*4(�'  $!&,$� -
�".2�'�  [1,3]. �!�00�%&0$�&  ,"$0�')  *�$" -
6!�.*)  '&  6("15;�(57, . �&*  '&  *&'&&, '&$" -
,"()&  6("15$,)  *&,�4"!�.*�  *�$"6!�.* , ,� -
$�& $�$ 6&(&$�09 #"1"("1�  �  056&("$0�1')&  
(�1�$�!) , "$�.)#�7,  ,"$0�%&0$"& 1& 0,#�&, 
2#!2209 *"8')*�  "$0�1�',�*� , �  6"#(&31�7,  
*&*4(�')  $!&,"$  +6�,&!�2  �  +(�,(";�,"#  [20]. 

�  -�$,"(�*  #�(5!&','"0,�  Ureaplasma 
urealyticum *"3'"  ",'&0,�  ��  5'�$�!9'57  
06"0"4'"0,9 , # ",!�%�&  ",  1(5/��  *�$"6!�.* , 
/�1("!�."#�,9  *"%&#�'5  0 "4(�."#�'�&*  �"'"#  
�**"'�2 , %," "$�.)#�&,  ,"$0�%&0$"& 1& 0,#�& 
'�  $!&,$�  [19]. 

��4",�*�  (21�  �00!&1"#�,&!&  4)!"  50-
,�'"#!&'" , %," $"',�$,  *&315 5(&�6!�.*�*�  �  
$!&,$�*�  �".2�'�  '�0,"!9$"  ,&0') , %," *"3&,  
6("�0�"1�,9  0!�2'�&  $"',�$,�(578��  *&* -
4(�'  �  "4*&'  ",1&!9')*�  ��  $"*6"'&',�*�  
[8]. �  (&.5!9,�,&  +,"/"  6(";&00�  6("15$,)  *&-
,�4"!�.*�  5(&�6!�.* , #$!7%�2 /�1("!�,�%& -
0$�& -&(*&',)  *"/5,  6"6�1�,9  '&6"0(&10,#&' -
'"  # ;�,"6!�.*5  +5$�(�",�%&0$"  $!&,$� . �� -
$�*  "4(�."* , '5$!&�.)  *�$"6!�.*  # 0"%&,�'��  
0 056&("$0�1')*�  (�1�$�!�*�  *"/5,  #).)#�,9  
$!�0,"/&'')  +--&$, . 


0,�'"#!&'" , %," 5(&�6!�.*)  5("/&'� -
,�!9'"/"  ,(�$,�  %&!"#&$� 5%�0,#57, # #".'�$ -
'"#&'��  '&$","()�  .�4"!&#�'� , 0#2.�'')�  0 
'�(5:&'�&*  �("*"0"*'"/"  �66�(�,�  [16]. ��$ , 
# !�*-";�,��  %&!"#&$� 6(�  .�(�3&'��  ��  $!� -
'�%&0$�*�  :,�**�*�  U. urealyticum, #)1&!&' -
')*�  ",  3&'8�' , 0,(�1�78��  '&#)'�:�#�'� -
&* 4&(&*&''"0,� , '�4!71�!�  �("*"0"*')&  
�4&((�;��  [9,15, 17]. 

�"*�'�(578�*  -�$,"("* , "6(&1&!27-
8�*  6�,"/&''"0,9  *�$"6!�.* , 2#!2&,02 06"-
0"4'"0,9  �10"(4�("#�,902  '�  $!&,$��  �".2�'� , 
#0,56�,9  0 '�*�  # *&3*&*4(�'')&  #.��*"1& -
0,#�2  �  #).)#�,9  ;&!)  06&$,( 6"("  ,(51'"  
#)2#!2&*)� , '"  %�0," 1"0,�,"%'"  #)(�3&'')�  
6�,"!"/�%&0$��  (&�$;�  5 *�$(""(/�'�.*�  

[18]. �(�%�'�  – ",05,0,#�&  5 *�$"6!�.*  $!&-
,"%'"  0,&'$� . �!&,"%'�2  0,&'$�  4�$,&(� , $�$ 
6(�#�!" , 0"1&(3�,  "0'"#')&  �',�/&'')&  1&-
,&(*�'�',)  [21]. 
,05,0,#�&  $!&,"%'"  0,&'$�  
"6(&1&!2&, (&.�0,&','"0,9  *�$"6!�.*  $ �',� -
4�",�$�* , #".1& 0,#578�*  '�  '&&; "4&06&%�-
#�&, �*  0"0,"2'�&  �'1�--&(&','"0,�  0" 0," -
("')  �**5''"  0�0,&*)  *�$(""(/�'�.*�  �  
06"0"40,#5&, ��  6&(0�0,&';��  [10]. 

�("%'"&  0#2.)#�'�&  5(&�6!�.*  0 *&* -
4(�'�*�  +6�,&!��!9')�  $!&,"$  "4&06&%�#�&, 
��  50," %�#"0,9  $ 6(",�#","%'"*5  #".1& 0, -
#�7  (�.!�%')�  4�"!"/�%&0$��  3�1$"0,& , $ 
*&��'�%&0$"*5  1#�3&'�7  (&0'�%&$ *&(;� -
,&!9'"/"  +6�,&!�2 ; $("*&  ,"/" , 5(&�6!�.*)  
%�0," 0"0(&1","%�#�7,02  # $(�6,��  *&*4(�' , 
%," 1&!�&, ��  '&1"0,56')*�  1!2 1& 0,#�2  �' -
,�,&!  �  $"*6!&*&',�  [3, 21]. 

�  �'-�;�("#�''"*  "(/�'�.*&  *�$" -
6!�.*)  �'15;�(57,  #0& #�1)  �**5'')�  (&�$-
;� : 06&;�-�%&0$�  /5*"(�!9')  �  $!&,"%')  
�**5'')  ",#&,  �  '&06&;�-�%&0$�  �**5'" -
0,�*5!�(578�  �!�  �**5'"056(&00�(578�  
+--&$,  [6]. 
1'�$"  # '�0,"28&&  #(&*2 '&  
#6"!'&  20'" , $�$�& �*&''"  �**5'"!"/�%&0$�&  
*&��'�.*)  2#!27,02 "6(&1&!278�*�  6(�  .� -
8�,&  ",  5(&�6!�.*&'')�  �'-&$;� . �*&0,&  0 
,&*  *�$"6!�.*)  "4!�1�7,  51�#�,&!9'"  06"-
0"4'"0,97  50$"!9.�,9  ",  �**5'"!"/�%&0$"/"  
'�1."(�  �  1!�,&!9'"  6&(0�0,�("#�,9 , #).)#�2  
6("/(&00�(578�&  1&0,(5$,�#')&  �  6("!�-& -
(�,�#')&  6(";&00)  [20, 21]. 

=515%� *&*4(�'')*�  6�(�.�,�*� , *� -
$"6!�.*)  "4!�1�7,  *&*4(�'')*�  !�/�'1�*� , 
�1&',�%')*�  �!�  $"*6!&*&',�(')*�  (&;&6-
,"(�*  0"",#&,0,#578��  $!&,"$  +5$�(�", , %," 
6".#"!2&,  �*  '&  (�06".'�#�,902  $�$ «%53"&». 

1'�$"  6(�05,0,#�&  ,�$��  «1"6"!'�,&!9')� » 
1&,&(*�'�',  *"3&,  6(�#&0,�  $ '�(5:&'�7  
�**5'"!"/�%&0$"/"  (�#'"#&0�2 , (�.#�,�7  �5 -
,"�**5''"/"  6(";&00�  [6]. 

��$�*  "4(�."* , 1!2 *�$"6!�.*&'')�  
�'-&$;�  ��(�$,&('�  1!�,&!9'�2  6&(0�0,&';�2  
#".451�,&!2  # "(/�'�.*& . ��$"6!�.*)  2#!2-
7,02  #'5,(�$!&,"%')*�  6�(�.�,�*�  �  06"0"4-
')  #.��*"1& 0,#"#�,9  0 /&'"*"*  +5$�(�",�%& -
0$"  $!&,$� , #).)#�2  # '&  '&"6!�0,�%&0$�&  
6(";&00) . �&(0�0,�("#�'�&  �!�  1!�,&!9'"&  
6&(&3�#�'�&  #".451�,&!2  # "(/�'�.*&  �".2�'�  
!&3�,  # "0'"#&  (�.#�,�2  �,�6�%')� , �("'�%& -
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,�,"*  (	� ) # #".(�0,&  ",  2-�  *&0. 1"  18 !&,  
("0'"#'�2  /(566� ) �  80 .1"("#)�  1&,&  ($"' -
,("!9'�2  /(566� ). �0&/"  4)!"  �.5%&'"  86 -�$ -
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	�  = (
� -1) / 
� , /1& 	�  – �,(�45,�#')  (�0$ , 

�  – ",'"0�,&!9')  (�0$ . �&!�%�'�  	�  '��" -
1�,02  # 6(2*"  .�#�0�*"0,�  ",  0,&6&'�  (�0$� . 
��'�*�!9')  (�0$  "6(&1&!2!02 6(�  	� <30%, 
0(&1'�  (�0$  – 	� =30-60%, #)0"$�  (�0$  – 
	� >60%. �  (&.5!9,�,&  6("#&1&'')�  �00!&1" -
#�'�  �.  "48&/"  *�00�#�  *&1�$" -0";��!9')�  
6�(�*&,("# , ��(�$,&(�.578��  0"0,"2'�&  .1" -
("#92 1&,&  4"!9')�  	� , 4)!"  #)4(�'"  9 6(� -
.'�$"# , �*&78��  1"0,"#&(')&  (�.!�%�2  # 
0(�#'�#�&*)�  /(566�� . ���4"!&&  .'�%�*)*  
-�$,"("*  (�0$�  (�.#�,�2  	�  2#!2&,02 ",2/" -
8>'')  �'�*'&.  6"  !�'��  *�,&(� , /&0,". , �0 -
$500,#&''"& #0$�(*!�#�'�& , 6�8&#�2  �!!&(/�2  
(
�  2,6 – 3,6; 	�  61,5 – 72,2%). ��$,"(�*�  6" -
#):&''"/"  (�0$�  2#!27,02: ",2/"8>'')  
�'�*'&.  6"  !�'��  ",;� , (�''�  ,"$0�$". , �0-
-�$0�2 , .�4"!&#�'�2  3&!51"%'" -$�:&%'"/"  
,(�$,� , #)0"$�  �'1&$0  �'-&$;�"'')�  .�4"!& -
#�'�  (
�  1,6 – 2,2; 	�  37,5 – 54,5%). 

��$�*  "4(�."* , # $�%&0,#& #06"*"/� -
,&!9'"/"  *&,"1�  6"  #)2#!&'�7  -�$,"("#  (�0$�  
(�.#�,�2  	�  5 1&,&  �  6"1("0,$"# , *"3'"  �0 -
6"!9."#�,9  :$�!5 , #$!7%�7857  9 #�3'& :��  
-�$,"("# : ",2/"8>'')  �'�*'&.  6"  !�'��  *� -
,&(� , /&0,". , �0$500,#&''"&  #0$�(*!�#�'�& , 
6�8&#�2  �!!&(/�2 , ",2/"8>'')  �'�*'&.  6"  
!�'��  ",;� , (�''�  ,"$0�$". , �0-�$0�2 , .�4" -
!&#�'�2  3&!51"%'" -$�:&%'"/"  ,(�$,� , #)0" -
$�  �'1&$0  �'-&$;�"'')�  .�4"!&#�'� . 
 
 

0,%;,0"<$((0=  9�$9$/($9&8  
&%$#/$"<&$'  1  #$*$):A  

 0()<)0&$'  <  #09&;%$'  9�$%&0  
�$  *;, $?  0&*;&< ;  

��#%&'$"  	 .� ., �&1#&1&# � .� . 
���	
��  ��	�����  	����('��
�  ����$������  

( �(��( ) #���  
���	
 , #�		��  

 

("#&'9  �$,�#'"0,�  ,("*4";�,�('"/"  

/&*"0,�.�  ,&0'"  0#2.�'  0 "0"4&''"0,2*�  -5'$ -
;�"'�("#�'�2  "(/�'�.*�  %&!"#&$�, # ,"*  %�0!& 
0 #&!�%�'"  �06),)#�&*"  -�.�%&0$"  '� -
/(5.$� . 
6,�*�!9'�2  (&�$,�#'"0,9  �  *"(-" -
-5'$;�"'�!9')  0,�,50  "(/�'�.*�  # .'�%� -
,&!9'"  *&(& "450!�#!�#�&,02  �1&$#�,'"  �$ -
,�#'"0,97  ,("*4";�,"# , 0�!9'"  #!�278&  '�  
(&"!"/�%&0$�&  0#" 0,#�  $("#� . �  '�0,"28&&  
#(&*2 �.#&0,'" , %," -�.�%&0$�&  '�/(5.$�  5 
!71&  06"0"4')  6".�,�#'"  #!�2,9  '�  '&$"," -
()&  6"$�.�,&!�  ,("*4";�,�('"  �$,�#'"0,� . 

�&/5!2(')&  -�.�%&0$�&  '�/(5.$�  # "4@-
&*& 0"",#&,0,#578�*  '"(*�,�#�*  $�'1�1�,�  �  
*�0,&(�  06"(,�  '&0"*'&''" , "$�.)#�7,  #)(� -
3&''"&  #!�2'�&  '�  0"0,"2'�&  "(/�'�.*�  .1" -
("#)�  *"!"1)�  !71& . 
1'�$"  ��  1& 0,#�& '&  

# 6"!'"  *&(& ";&'&'"  '�  �/(&/�;�"''57  �$ -
,�#'"0,9  ,("*4";�,"#  (	� ). �-"(*5!�("#�'�  
;&!9  �00!&1"#�'�2 : "6(&1&!�,9  	�  5 *"!"1)�  
!71&  18-22 !&,  $�'1�1�,"#  �  *�0,&("#  06"(,�  
6"  !&/$"  �,!&,�$& . 

�  /(5665  �00!&1"#�'�2  #$!7%&')  125 
.1"("#)�  0,51&',"#  $�'1�1�,"#  �  *�0,&("#  
06"(,�  6"  !&/$"  �,!&,�$& , (&/5!2('"  ,(&'� -
(578��02  �  6(�'�*�78��  5%�0,�& # 0"(&#'" -
#�'�2�  (�.!�%'"/"  5("#'2  (25 %&!"#&$ 18 !&, , 
26 %&!"#&$ 19 !&, , 23 %&!"#&$ 20 !&, , 24 %&!"-
#&$ 21 /"1�  �  27 %&!"#&$ # #".(�0,&  22 !&, ). 	�  
(&/�0,(�("#�!�09  #�.5�!9')*  *�$("*&,"1"*  
6"  ��,�$"#"  	 .� . (1999) 0 �06"!9."#�'�&*  # 
$�%&0,#& �'15$,"("#  	��  (0,5́ 10-4 � .), $"!!� -
/&'�  ((�.#&1&'�&  1:2 "0'"#'"  0506&'.�� ), 
,("*4�'�  (0,125 &1/*! .), (�0,"*�;�'�   
(0,8 */ /*! .), �1(&'�!�'�  (5´ 10-6 � .), �  ,�$3&  
0"%&,�'�2  	��  �  �1(&'�!�'� , 	��  �  $"!!�/& -
'� , �1(&'�!�'�  �  $"!!�/&'�  1!2 *"1&!�("#�'�2  
(&�!9')�  50!"#�  $("#","$� . �,�,�0,�%&0$�2  
"4(�4",$�  6("#&1&'�  t-$(�,&(�*  �,971&',� . 


  06"(,0*&'"#  18 !&,'&/"  #".(�0,�  #(&-
*2  (�.#�,�2  	�  6"1 #!�2'�&*  $"!!�/&'�  0"-
0,�#!2!"  36,4±0,24 0., '��"1209  '�  ,�$"*  3& 
5("#'&  �  5 4"!&& 0,�(:��  $"!!&/ . 	'�!"/�%'�2  
�$,�#'"0,9  	�  5 18 !&,')�  06"(,0*&'"#  ",*& -
%&'� 6"1 #!�2'�&*  	��  (47,9±0,12 0.) �  (�0 -
,"*�;�'�  (53,2±0,20 0.). �("*4�'"#�2  �  �1(&-
'�!�'"#�2  	�  "$�.�!�09  4"!&& .�*&1!&'')*� , 
0"0,�#!22  # 18 !&,  59,7±0,18 0. �  109,7±0,22 0., 
0"",#&,0,#&''" , 1"0,"#&('"  '&  *&'2209 5 4"!&& 
0,�(:��  "40!&1"#�'')� . �  18 !&,  6(�  0"%&,�' -
'"*  6(�*&'&'��  �'15$,"("#  5 06"(,0*&'"#  	�  
0"0,�#!2!�  1!2 	�� +�1(&'�!�'  – 38,5±0,13 0., 
1!2 	�� +$"!!�/&'  – 29,6±0,19 0., 1!2 �1(&'� -
!�' +$"!!�/&'  – 34,1±0,19 0., "0,�#�209  0,� -
4�!9'"  1"  22 !&,'&/"  #".(�0,� . 

��$�*  "4(�."* , 5 $�'1�1�,"#  �  *�0,&("#  
06"(,�  6"  !&/$"  �,!&,�$&  ",*&%�&,02 '&#)0" -
$�2 -5'$;�"'�!9'�2  �$,�#'"0,9  ,("*4";�,"# , 
%," #" *'"/"*  0#2.�'"  0 6"'�3&'')*  5("#'&*  
%5#0,#�,&!9'"0,�  (&;&6,"("#  ,("*4";�,"#  $ 
+$."/&'')*  #!�2'�2* , 2#!2209 # 0#"7  "%&(&19 
0!&10,#�&* 0!"3')�  6(�06"0"4�,&!9')�  (&�$-
;�  5 06"(,0*&'"# , "4&06&%�#�2 '&"4�"1�*57  
�1�6,�;�7  ,("*4";�,�('"/"  /&*"0,�.�  $ 6"0," -
2'')*  #)(�3&'')*  -�.�%&0$�*  '�/(5.$�* . 
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�$)  '$+);?9&'<;#  

<##1($#$)1*=&$%$'   
<  ,$%#$($'  

�0,(&4"#�  � .	 ., �5.�$"#�  � .� ., �&(/&&#�  � .� ., 
	76"#�  � .� ., ��$,"("#�  	 .� ., �("!"#�  � .	 ., 

��0�!9&#�  � .	 . 
.���/	
��  
�	����	�������  ������	����   

�� . � .� . �('�����  
.���
	��� , #�		��  

 
�  '�:��  +$06&(�*&',��  4)!�  �06"!9." -

#�')  �**5'"*"15!2,"()  /�!�#�, , � -�$,�#�'  �  
/"(*"')  /"'�1",("6�'  �  1"-�*�' . 
4@&$,"*  
�00!&1"#�'�2  0!53�!�  ,�*50 , 0&!&.&'$� �  2�%-
'�$�  180 4&!)�  4&06"("1')�  $()0  *�00"  170-
200 / . �.  ,$�'�  "(/�'"#  /","#�!�09  $(�"0,�, -
')&  0(&.) , $","()&  "4(�4�,)#�!�09  *&,"1�*�  
"$(�0$�  ,"!5�1�'"#)*  0�'�*  6"  
''�  1!2 
��(�$,&(�0,�$�  6"65!2;��  ,5%')�  $!&,"$  �  
/&*�,"$0�!�'  – +".�'"*  1!2 *"(-"*&,(�%& -
0$"/"  �'�!�.�  0,(5$,5(  '�.#�'')�  "(/�'"# . 

�(�  ##&1&'��  /�!�#�,�  # ,�*50&  5#&!� -
%�#�7,02  6!"8�19  1"!&$ �  :�(�'�  $"($"#"/"  
#&8&0,#� '�  -"'&  5*&'9:&'�2  :�(�')  *"./" -
#"/"  0!"2 . �0%&.�&, %&,$"0,9 #)2#!&'�2  ,�*" -
;�,"#  '�.#�''"/"  "(/�'� . 

�  0&!&.&'$& 6"1 #".1& 0,#�&*  /�!�#�,�  
5*&'9:�7,02  :�(�'�  $(�0'"  65!96) , 6!" -
8�19  � -.�#�0�*"  ."') , �  6!"8�1�  4&!"  
65!96)  �  � -.�#�0�*"  ."')  '�6(",�#  5#&!� -
%�#�7,02  

�&.5!9,�,)  +$06&(�*&',�!9')�  �00!&-
1"#�'�  � -�$,�#�'"*  0#�1&,&!90,#57,  "  ,"* , 
%," 6(�  1!�,&!9')�  0("$��  ##&1&'��  6(&6�(� -
,�  #".'�$�7,  #)(�3&'')&  �.*&'&'�2  # 1�'� -
*�$�  *"(-"-5'$;�"'�!9'"/"  0"0,"2'�2  ,�*5 -
0� �  5%�0,�2 &/" 0,(5$,5(  # �**5'"*"15!� -
(578��  6(";&00��  "(/�'�.*� . 
#&!�%�#�&,02  
%�0!"  H2- �  H3- *&,��("*�,�%')�  ,5%')�  $!&-
,"$  – 6"  0,&6&'�  0".(&#�'�2  /&6�(�'� , �  � 1-, 

� 2- -"(*  – 6"  0,&6&'�  1&/(�'5!2;�� , %," 0#�-
1&,&!90,#5&, "4 �$,�#�;��  6(";&00"#  ��  1�- -
-&(&';�("#$� , �  ,�$3&  6"#):&'�2  -5'$;�" -
'�!9'"  �$,�#'"0,�  ,5%')�  $!&,"$  ,�*50� . 

�  "6),��  0 /"'�1",("6�'"*  $�$ # 6�(&' -
��*& , ,�$  �  # 0&6,& ,�*50�  51�!"09  "4'�(53�,9  
,"!9$"  H-*&,��("*�,�%')&  ,5%')&  $!&,$� , 
0#�1&,&!90,#578�&  "  6"#):&'��  05!9-�,�(" -
#�''"/"  0".(&#�78&/"  /&6�(�'�  # $!&,$��  �  # 
;&!"*  # "(/�'& . 

�  2�%'�$��  ,�$3&  # "0'"#'"*  #)2#!27, -
02 H-*&,��("*�,�%')&  $!&,$� . �"  # '�(53'"  
,&$& '�.#�''"/"  "(/�'�  '�  '&1&!9'"*  0("$& 
+$06&(�*&',�  4)!�  #)2#!&')  I - *&,��("*� -
,�%')&  $!&,$� . 

�"  0,&6&'�  1&/(�'5!2;��  ,5%')&  $!&,$�  
,�*50�  (&.$"  *&'27,  0#"& 0"",'":&'�&  '�  $"-
'&%')�  (3-�  �  4-�  '&1&!9')� ) 0("$��  +$06&(�-
*&',�  ,�$�*  "4(�."* , %," '�  6&(#"*  *&0,& "$� -
.)#�7,02  � 3- -"(*) . 

�  2�%'�$��  # '"(*&  6(&"4!�1�7,  � 2-
$!&,$� , �  *�'�*�!9'"&  $"!�%&0,#" 6(��"1�,02  
'�  � 0. ��  '&1&!9'"*  0("$& +$06&(�*&',�  (&.$"  
5*&'9:�&,02  $"!�%&0,#" � 1-$!&,"$ , # ,"  #(&*2 
$�$ 5 $"',("!9')�  3�#",')� , 1�''�2  6"65!2 -
;�2  6(&"4!�1�&,  '�1  #0&*�  1(5/�*�  #�1�*� . 
��  1(5/��  0("$��  +$06&(�*&',�  0"",'":&'�&  
,5%')�  $!&,"$  ,�$"&  3&, %," �  # $"',("!&  �  # 
'"(*& . 

�&.5!9,�,)  +$06&(�*&',"#  /"'�1",("6� -
'"*  0#�1&,&!90,#5&, !�:9  "  '&.'�%�,&!9')�  
&/" #!�2'�2�  '�  0"",'":&'�&  6"65!2;��  ,5%-
')�  $!&,"$  ,�*50�  �  2�%'�$"# . �(�  +,"*  4"!&& 
#)(�3&'"  +,�  (&�$;��  6(",&$�7,  # ,�*50& . 

�  ,�*50&  $()0 -0�*;"#  6"1 1& 0,#�&*  
+'1"(-�'�  5#&!�%�#�&,02 $"!�%&0,#" 	�
� -
$!&,"$ , 6"!"3�,&!9')�  '�  �!91&/�1 --5$0�' , 
5*&'9:�&,02  ��  6!"8�19  6(�  &1�'"#(&*&''"*  
5#&!�%&'��  6!",'"0,�  /(�'5! . �  ,5%')�  $!&,-
$��  ,�*50�  5#&!�%�#�&,02 0"1&(3�'�&  *5$"6" -
!�0���(�1"#  �  /&6�(�'�  6(�  0'�3&'��  ��  
6!"8�1� . 

 
!�������������  ��
��  

 
&;A($*$,<=  

&%0(9";();(&0*8($,$  9<(&;+0   
'  �$),$&$' ;  1@<&;*=  

	.�("#�  � .� . 
��	
��	
��  
����	
��  ����
�
���	
��   

������	����  
��	
�� , #�		��  

 
�  0�0,&*& "4(�."#�'�2  ,&�'"!"/�2  

,(�'0;&'1&',�!9'"/"  0�',&.�  *"3&,  6(�*& -
'2,902 # (�4",&  0" #0&*�  5%�0,'�$�*�  "4(�." -
#�,&!9'"/"  6(";&00� . �  1�''"  0,�,9& *)  �" -

,�*  "0,�'"#�,902  !�:9  '�  "1'"  $�,&/"(��  – 
+,"  6&1�/"/�  �  45158�& 6&1�/"/� , ,"  &0,9 0,5-
1&',)  6&1�/"/�%&0$��  #5."#. 

�  0"3�!&'�&* , .�*&,�* , %," 0"#(&*&''�2  
6&1�/"/�$�  �  6&1�/"/�%&0$�2 60��"!"/�2  6"("  
4&.15�"#') , ,�$  $�$ 6"1%�'&')  '&  +$.�0,&';� -
�!9'"  /!54�'&  "0'"#�,&!9'"0,�  15�"#'"/"  
*�(� , �  (�;�"'�!�0,�%&0$�*  ��,("06!&,&'�2*  
(�.5*� , (�0051$� , .�$"'�*  �  .�$"'"*&('"0,2*  
60���%&0$"/"  (�.#�,�2  %&!"#&$�, 6".'�#�,&!9 -
')�  �  1(5/��  6(";&00"# . �&315  ,&* , #&!�$�  
(500$�  -�!"0"-  =.� . �):&0!�#;&#  # 0#"��  
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0"%�'&'�2�  /"#"(�,  "  1#5� 65,2�  6".'�'�2 , 
$","()&  #)6"!'27,  (�.')&  -5'$;��  �  #.��* -
'"  "4"/�8�7,  1(5/  1(5/� . �&(#)  65,9 – #&(�, 
!74"#9 , 0#"4"1� , ,#"(%&0,#", �',5�;�2 , ,�!�', , 
15� . �,"("  – ,(�1�;�2 , *&,"1 , -"(*� , 6(�&* , 
0�0,&*�  (&$"*&'1�;� , '"(*) , .�$"')  �  .�$" -
'"*&('"0,� . �&,(51'"  .�*&,�,9 , %," # "45%&-
'��  "6"(�  1&!�&,02 '�  6"0!&1'� , # ,"  #(&*2, 
$�$ �*&''"  6&(#)  (21 ��(�$,&(�.5&,  15�"# -
')&  0"0,"2'�2  �  15�"#')&  ;&''"0,� , #,"("  
3& #)0,56�&,  !�:9  # $�%&0,#� �'0,(5*&',�(�2  
1!2 (�.#�,�2  �',&!!&$,5�!9')�  ;&''"0,&  �  
�',&!!&$,5�!9')�  0"0,"2'� . 

�&�'"!"/�2  ,(�'0;&'1&',�!9'"/"  0�',& -
.�  6".#"!2&,  6&1�/"/�*  6"'2,9  6(&156(&31&-
'�&  1(5/"/"  (500$"/"  -�!"0"-�  - � .	 . �!9�'� , 
$","("&  "'  1�&, '�*  # 0#"&  (�4",&  «��#�2  
,� '�  #"06�,�'�2 »: «�&  0!&15&, 0#"1�,9  %&!"-
#&$� $ &/" «0".'�'�7 », *):!&'�7 , (�0051$5 
�!�  «(�.5*5 »: "'  4"!9:&  #0&/" +,"/" . 
'  
/!543&  0#"&/" 0".'�'�2 , "'  6("'�;�,&!9'&&  
0#"&/" *):!&'�2 , *"/58&0,#&''&&  0#"&/" (�0 -
051$�, 4"/�%& 0#"&/" (�.5*� . �58'"0,9  %&!"#&-
%&0$"/" 058&0,#� - 5,"'%&''&&  �  6(&#"0�"1'&&  
#0&/" +,"/" . �/"  "6(&1&!2&, �  #&1&, '&  *)0!9  �  
'&  0".'�'�& , '"  !74"#9 ». 

�&  *'"/�&  0,51&',) , 1�  �  53& 0!"3�# -
:�&02  6&1�/"/� , "0".'�7, , %," �74"#9  # 6&1�-
/"/�%&0$"  1&2,&!9'"0,�  '�%�'�&,02  0 "0".'� -
'�2  0&42, 0 6(�'2,�2  0&42 # 0#"&* '&0"#&(:&' -
0,#&, ,"  &0,9 0 �74#�  $ 0&4&. �74"#9  $ 0&4& 
"6�(�&,02  '�  #&(5 # 0&42, # 0#"�  6",&';��!9 -
')&  #".*"3'"0,� . �  ,"!9$"  6(" 12  65,9 !74#�  
$ 0#"&  !�%'"0,� , 6&1�/"/  *"3&,  �0,�''"  6" -
!74�,9  5%&'�$�, 6(�.'�,9  6(�#"  &/" �'1�#�15 -
�!9'"0,� , 0"/!�0�,902  0 &/" �'1�#�15�!9'" -
0,97 , �.5*!2,902  &/" �'1�#�15�!9'"0,� . 

�!2  (&:&'�2  +,"  .�1�%�  �  4)!  (�.(�4" -
,�'  *&,"1  ,(�'0;&'1&',�!9'"/"  0�',&.� . �6&( -
#)& ,&(*�')  «,(�'0;&'1&',') » �  «,(�'0;&' -
1&',�!9') » 4)!�  (�.#&('5,)  # -�!"0"-��  
��',� . �  $(�,�%&0$"  -�!"0"-��  ��',�  «,&( -
*�')  ,(�'0;&'1&',')  �  ,(�'0;&'1&',�!9')  
'&  ,"31&0,#&'') ». �"  "4�  +,�  ,&(*�'�  $�$ 4)  
#".#):�7,02  '�1  1(5/�*�  $�,&/"(�2*�  �  (" -
1�*� . ��',  /"#"(�, , %," &0!�  (�.!�%�&  +,��  
1#5� "0'"#')�  $�,&/"(�  &/" -�!"0"-��  0"-
0,"�,  # ,"* , %," ,(�'0;&'1&',�!9'"&  #0& 3& 
6"1#!�0,'"  %&!"#&%&0$"*5 6".'�'�7 , �4"  # 
'&*  &0,9 0#"�  "/(�'�%&'�2  �  0#"�  6"/(�'�%')&  
0,"!4) , ,"  ,(�'0;&'1&','"&  &0,9 «"0'"#"6" -
!"3&'�2 , $","()&  6"4531�7,  '�0  (�.(5:�,9  
#0& 6"/(�'�%')&  0,"!4)  �  #0,56�,9  0"#&(:&''"  
'�  '"#57  6"%#5, '& 6(�.'�7857  '�$�$"  1&-
*�($�;�� . …
0'"#"6"!"3&'�2 , 50,(�'278�&  
+,�  /(�'�;)  �  1�3& 6"#&!&#�78�&  6&(&0,56�,9 
�� , '�.)#�7,02  ,(�'0;&'1&',�!9')*� ». 

�"  &0,9, ,(�'0;&'1&',�!9'"0,9 , 6"  ��' -
,5, – +,"  %&!"#&%&0$"& 6"#&1&'�&, &/" 06"0"4-
'"0,9  6" -'"#"*5  �  $(�,�%'"  #./!2'5,9  '�  
#.��*"0#2.9  2#!&'� , '��"128��02  # 6("0,(�' -
0,#& �  #" #(&*&'� . �"1%&($'&* , %," # ",&%&0,-
#&''" , 1�  �  # &#("6& 0$"  $5!9,5(& '&"1'" -
.'�%'"  ,"!$"#�'�&  ,(�'0;&'1&','"0,�  �  
,(�'0;&'1&',�!9'"0,� . �  6".�;��  *&,"1"!"/��  
���,& , �&!!�'/� , �&/&!2 , �� 1&//&(� , �06&( -
0�, ��0!"5 , =&(12&#�, �!9�'� , =5!/�$"#�  
,(�'0;&'1&';�2  ��(�$,&(�.5&,  �40"!7,'"& , 
5'�#&(0�!9'"& , '(�#0,#&''" -#)0:&& , 15�"#'"&  
�  1�3& ="/� . �  '�:&  $"';&6;��  *)  (�00*�, -
(�#�&*  ,(�'0;&'1&','"0,9  $�$ �1&�!9'57  6(� -
("15  #&8& , $�$ #)0:57  0,56&'9 6".'�'�2 , $�$ 
,#"(%&0$"& 0"0,"2'�& , 6("()#  # 0-&(5 .�6(& -
1&!9')�  #)0", , # 0#&(�%5#0,#&''"&, # #)0:�&  
;&''"0,� . <,"  '&%,", '&1"0,56'"&  ,&"(&,�%&-
0$"*5  6".'�'�7 , # ",!�%�&  ",  ,(�'0;&'1&' -
,�!9'"/" , $ 6"'�*�'�7  $","("/"  *"3'"  6(� -
4!�.�,902  0 6"*"897  �',5�;��  �  (�.5*� . 
�(�'0;&'1&',�!9'"&  ",$()#�&,02  %&!"#&%&-
0$"*5  0".&(;�'�7 . 

�"';&6;�2  ,(�'0;&'1&',�!9'"/"  0�',&.�  
6(":!�  0#"&"4(�.'57  �6("4�;�7  '�  (�.!�% -
')�  0�*6".�5*��  �  0&*�'�(�� , # $","()�  �$ -
,�#'"&  6(�'�*�!�  ���  #)0:&/"  "4(�."#�'�2  
��'�0,&(0,#�  "48&/"  �  6("-&00�"'�!9'"/"  
"4(�."#�'�2 , �#("6& 0$�  
'�#&(0�,&,  �(�#� , 
�"0$"#0$�  /"051�(0,#&'')  5'�#&(0�,&,  
$5!9,5()  �  �0$500,#, �"0$"#0$�  /"("10$"  
6&1�/"/�%&0$�  5'�#&(0�,&, , 
'�#&(0�,&,  
�	
 , 	$�1&*�2  6(�4"("0,("&'�2  �  �'-"(*� -
,�$� , 0(&1'�&  :$"!)  /"("1�  �"0$#) , 6&1�/"/�  
#5."# 
(&'45(/� , �(�#"/"  �"/� , �$5,��  �  1( . 

�&,"1  ,(�'0;&'1&',�!9'"/"  0�',&.�  "0-
'"#)#�&,02  '�  &1�'0,#& -"(*  (�;�"'�!9'"/"  �  
�',5�,�#'" -%5#0,#&''"/"  6".'�'�2 . �&�'"!" -
/�2  *&,"1�  ,(�'0;&'1&',�!9'"/"  0�',&.�  6(&1-
6"!�/�&, : 

·  
4(�8&'�&  $ �',5�,�#')*  '�%�!�*  
%&!"#&$�. ="!&& #0&/" �',5�;�2  (�.#�,�  5 1&-
,& . 
("#&'9  ��  .'�'�  "%&'9 *�! , '"  "'�  6(&-
$(�0'"  .'�7, , 6"  0!"#�*  � . <(�$0"'� , 0$"!9$"  
(�.  '�1"  6"6("0�,9  5 *�*)  $"'-&,$5 , �  0$"!9-
$" (�.  6"!5%�,9  ",$�. , %,"4)  *�,&(�'0$"&  
«'&, » 6(&#(�,�!"09  # «1� ». �*&''"  6"+,"*5  
*)  '�%�'�&*  (�4",5  0 6"/(53&'�2  # *�(  1&,-
0,#� , %,"4)  $�31)  5%�0,'�$  "0".'�!  1&,0,#" 
$�$ "0"4"& 60���%&0$"& 0"0,"2'�& , "85,�!  # 
0&4& -&'"*&'  1&,0$"0,� , 4&. $","("/" , '�  '�:  
#./!21 , '&  *"3&,  4),9  ,#"(%&0,#�. 

·  �(�"48&'�&  $ "48&%&!"#&%&0$�* 
;&''"0,2* , ,)02%&!&,�2*�  '�$�6!�#�78�&  
'(�#0,#&'')  6",&';��! , 0"0,�#!278�&  15-
�"#'57  "0'"#5  ,#"(%&0$"  �'1�#�15�!9'"0,� . 
�74"#9  �  �#"4"1�  – 1"*�'�',')&  "48&%&!"-
#&%&0$�& ;&''"0,� , 6"+,"*5  /!�#'"&  .1&09 – 
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!74"#9  $ 0&4&, $ 0#"�*  6",&';��!9')*  #". -
*"3'"0,2* . «�"  !74!7  2 0&42, $�$ ="/� , - �7 -
4"#9 *"7  15:5  06�0&,» (� .��66�50 ). 

·  
(/�'�.�;�7  (�.'"("1')�  6(�&*"#  
,#"(%&0,#�, /1& 6("0*�,(�#�&,02  0#2.9 -�!" -
0"-�� , �0$500,#�, ,&�,(� , $�'" , 3�#"6�0� , *5 -
.)$� , �"(&"/(�-��  �  1( . #�1"#  1&2,&!9'"0,� . 

�&(#)  +,�6  ,(�'0;&'1&',�("#�'�2  
1"!3&'  '&6(&*&''"  #)(�3�,902  # +*";�"'�!9 -
'"*  6",(20&'�� , # #)1�%& 6("15$,�  1&2,&!9'" -
0,�  �  # 0"",#&,0,#578&  ";&'$&  0" 0,"("')  
#'&:'&  0(&1) . ��  6&(#"*  +,�6& '�*�  "4)%'"  
�06"!9."#�!�09  3�#"6�09 . �(�%&* , "1'�*  �.  
#�3'& :��  2#!2&,02 "42.�,&!9')  +!&*&',  
'"#�.') . �)  1"4�#�!�09  &/" .�  0%&, �06"!9." -
#�'�2  '"#)�  *�,&(��!"# . 

�,"("  +,�6  0#2.�'  0 '&"4�"1�*"0,97  
/!54�''"/"  6"/(53&'�2  # ,� ')&  6!�0,)  0#"-
&/" «� ». �*&''"  .1&09 6("�0�"1�,  "0".'�'�&  
0#"&  �'1�#�15�!9'"0,� , "0'"#�''"&  '�  0"%&,�-
'��  (�.","31&0,#!&'�2  �  /!54�''"  $"';&', -
(�;�� . ��  +,"*  +,�6& *)  �06"!9.5&*  56(�3'&'�2 , 
$","()&  6"*"/�7,  (�.","31&0,#!2,902  0 (�.!�% -
')*�  !�%'"0,')*�  �'0,�';�2*� : ("!2*� , 054-
!�%'"0,2*� , !�%'"0,')*�  %&(,�*�  �  1�3& 60��� -
%&0$�*� 6(";&00�*� . �1&09 *)  06&;��!9'"  �06"!9 -
.5&* ,#"(%&0,#", 6","*5  %," ,"!9$"  # ,#"(%&0$"* 
�$,& %&!"#&$ 06"0"4&' 6(&"1"!&,9  /(�'�;)  !�%'" -
0,� . �*&''"  '�  +,"*  +,�6& 6"1$!7%�7,02  ,(�'0 -
;&'1&',')&  '�%�!� . 

�"1"4')  6("()#  # ,(�'0;&'1&','"&  0,� -
'"#�,02  '&�0%&(6�&*)*  (&05(0"*  1!2 6&1�/"/"# . 
«�)  1�3& '& 6(&10,�#!2&,&, $�$"& 0"0,"2'�&  4) -
!"  5 *&'2  6"0!& 0&*�'�(�  6"  ,&�'"!"/��  ,(�'0 -
;&'1&',�!9'"/"  0�',&.� , - (�00$�.)#�!  	 .� . �� -
$�-"("#  (.�0!53&'')  �."4(&,�,&!9 , 1";&',  
	$�1&*��  6(�4"("0,("&'�2  �  �'-"(*�,�$� ). – 
�"  *'&  #0& /"(&!" , 6","*5  2 �  '�6�0�!  '�  "1'"*  
1)��'��  '�5%')  ,(51 ». 

�",  +,"  «#0& /"(&!" » �  &0,9 ,"  0�*"&  
/!�#'"& , %," 1�&, ,(�'0;&'1&',�!9')  0�',&.  – 
+,"  �$,  ,#"(%&0$"/" 6",(20&'�2 , "858&'�&  
'"#"/"  # 0&4& 0"0,"2'�2 , 0"0,"2'�2  !&/$"0,� , 
3�31)  1& 0,#� , 6",(&4'"0,9  $(�0�#"  �  4)0, -
("  (&:�,9  .�1�%� , (�'9:&  $�.�#:�&02  '&6" -
0�!9')*� . �',&(&0'" , %," '�  #0&� #".(�0,')�  
5("#'2�  '�4!71�&,02  "1�'  �  ,",  3& +--&$, : 
(�1"0,9  �  51�#!&'�& , +'&(/�2  �  ",$(),�&  # 
0&4& (�'&&  '&#&1"*"/"  «� ». 
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6"  +,"  ,&*�,�$& , 6(":&1:&  # 1970 / . #  
/ . ��(0"' -��,�  (��	 , �&#�1� ). ��*  4)!�  6(� -
'2,�  ,�$�2  -"(*5!�("#$� : «<$"!"/�%&0$"& "4-
(�."#�'�&  6(&10,�#!2&, 0"4"  6(";&00 "0".'� -
'�2  %&!"#&$"* ;&''"0,�  "$(53�78&  0(&1)  �  
5,"%'&'�&  "0'"#')�  6"!"3&'� , '&"4�"1�*)�  
1!2 6"!5%&'�2  .'�'�  �  5*&'� , '&"4�"1�*)�  
1!2 6"'�*�'�2  �  6(�.'�'�2  #.��*'"  .�#�0� -
*"0,�  *&315 %&!"#&$"*, &/" $5!9,5("  �  &/" 
4�"-�.�%&0$�*  "$(53&'�&* . <$"!"/�%&0$"& 
"4(�."#�'�&  ,�$3&  #$!7%�&, # 0&42 6(�#�,�&  
6(�$,�%&0$��  '�#)$"#  # (&:&'��  .�1�%, ",'" -
028��02  $ #.��*"1& 0,#�7  0 "$(53�78&  0(&-
1" , #)(�4",$�  6"#&1&'�2, 06"0"40,#578&/"  
5!5%:&'�7  $�%&0,#� "$(53�78&  0(&1) ». <,"  
"6(&1&!&'�&  ",%�0,�  #4�(�&,  # 0&42 '&  ,"!9$"  
6(�';�6)  +$"!"/�%&0$"/"  "4(�."#�'�2 , '"  �  
#"06�,�'�2  �  6("0#&8&'�2 . �"6("45&*  (�." -
4(�,902 , /1& /(�'9  *&315 '�*� . �("#&1&*  6(" -
0,57  �'�!"/�7 : %," ,�$"&  6&1�/"/�%&0$"& "4-
(�."#�'�& ? 
'"  6".#"!2&,  +--&$,�#'"  "45%�,9 
!71& . 	  +$"!"/�%&0$"&? �"/!�0'"  +,"  �'�!" -
/�� , +$"!"/�%&0$"& "4(�."#�'�&  - +,"  6"!5%&-
'�&  .'�'�  "4  +$"!"/�%&0$��  .�$"'"*&('"0,2� , 
%," 6".#"!2&,  0"$(�,�,9  58&(4 3�#"  6(�("1&  
6(�  �".2 0,#&''"  1&2,&!9'"0,�  !71& . ��$�*  
"4(�."* , !74"  %&!"#&$, 6"!5%�#:�  �",2  4)  
*�'�*�!9'"&  +$"!"/�%&0$"& "4(�."#�'�& , 06"-
0"4&'  "(/�'�."#�,9  0#"�  1& 0,#�2  ,�$ , %,"4)  
5*&'9:�,9  �!�  1�3& �0$!7%�,9  +,",  58&(4. 
�&#�3'" , %," "'  451&, 1&!�,9  $"'$(&,'" . 

	  %," ,�$"&  «+$"!"/�%&0$�& .�$"'"*&( -
'"0,� »? <,"  '&  0,"!9$"  '�5%')&  0#&1&'�2 "  
6(�06"0"4!&'��  3�#)�  -"(* , 0$"!9$"  �1&�  "  
,"* , %," 1) #0& 3�#)&  058&0,#� #.��*"0#2.�') ; 
2) 4�"0-&(�  &1�'�  1!2 #0&�; 3) !74)&  �.*&'& -
'�2  # '&  .�,(�/�#�7,  �  %&!"#&$�. 
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'&1"0,�,$"* , 6","*5  %," ",1�!2&,  5%�8��02  ",  
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+$"!"/�%&0$"& "4(�."#�'�&  ",1�!2&,02  ",  �.5 -
%&'�2 $!�00�%&0$"  +$"!"/�� , �4"  "'�  *"3&,  
6(�/"1�,902  (&1$�*  06&;��!�0,�* . ��,"  $�3 -
1"*5  �.  '�0  '&"4�"1�*"  5.'�,9 , $�$ +$"!"/�%&-
0$�& .�$"'"*&('"0,�  ",(�3�7,02  # '�:&  (&-
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,�  5'�$�!9'�2  "4!�0,9 , /1& 6(�$,�%&0$�  $�3 -
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,�$" , 4519 "'  ��*�$"*  �!�  6("0,"  #"1�,&!&* . 
<$""4(�."#�'�7  06"0"40,#5&, +$"!"/�%&0$"& 
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8�*02  6(&10,�#!&'�2*  !71& , 6"*"/�&,  "4&0-
6&%�,9 *�00"#)  (&."'�'0  +$"!"/�%&0$�*  �1&-
2* . �"  # ",!�%�&  ",  "4(�."#�'�2 , "'"  '&  0,(&-
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()&  *"/5,  4),9  $#�!�-�;�("#�') , ";&'&') . 
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6(&16"!�/�&,  '&6(&()#')  6(";&00 "45%&'�2, 
#"06�,�'�2  �  (�.#�,�2  !�%'"0,� , '�6(�#!&' -
')  '�  -"(*�("#�'�&  0�0,&*)  '�5%')�  �  
6(�$,�%&0$��  .'�'�  �  5*&'� , �  ,�$3&  ;&''" -
0,')�  "(�&',�;�� , 6"#&1&'�2 �  1&2,&!9'"0,� . 

�  0�0,&*5  +$"!"/�%&0$"/"  "4(�."#�'�2  
.�!"3&')  0!&1578�&  6(�';�6) : /5**�'�.� -
;�2 , '�5%'"0,9 , �',&/(�;�2 , '&6(&()#'"0,9 , 
0�0,&*�,�%'"0,9  �  #.��*"0#2.�''"0,9  (�0$() -
,�2  /!"4�!9')� , (&/�"'�!9')�  �  !"$�!9')�  
�06&$,"# +$"!"/�� . 

<$"!"/�%&0$"& "4(�."#�'�&  �/(�&,  �',& -
/(�,�#'57  ("!9  #" #0&  0�0,&*& "48&/"  0(&1-
'&/"  "4(�."#�'�2 . 
'"  #)6"!'2&,  0!&1578�&  
6&1�/"/�%&0$�& -5'$;�� : 

-  06"0"40,#5&, 0,�'"#!&'�7  �  (�.#�,�7  
&1�'"  $�(,�')  *�(�  # 0".'�'��  5%�8��02 ; 
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/5**�'�.�;��  #0&/" :$"!9'"/"  "4(�."#�'�2 ; 

-  -"(*�(5&,  "48&5%&4')& �  "48&%&!"-
#&%&0$�& 5*&'�2  6("/'".�("#�,9  0#"7  1&2-
,&!9'"0,9  �  1&2,&!9'"0,9  1(5/��  !71& ; 
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�  *�("#"  �  ",&%&0,#&''"  6(�$,�$&  
(�00*�,(�#�7,02  3 #".*"3')&  *"1&!�  +$"!" -
/�%&0$"/" "4(�."#�'�2 : 

1. 
1'"6(&1*&,'�2  - ##"1�,02  �',&/(� -
("#�''�2  5%&4'�2 1�0;�6!�'�  +$"!"/�%&0$"  
'�6(�#!&''"0,� . 

2. �'"/"6(&1*&,'�2  - "058&0,#!2&,02 
+$"!"/�.�;�2  ,(�1�;�"'')�  5%&4')�  $5(0"# �  
1�0;�6!�' . 

3. �*&:�''�2  - ##"1�,02  '"#)  $5(0 
+$"!"/�%&0$"  '�6(�#!&''"0,�  0 "1'"#(&*&' -
'"  +$"!"/�.�;�&  ,(�1�;�"'')�  5%&4')�  
6(&1*&,"# . 

="!9:�'0,#"  ",1�7,  6(&16"%,&'�& 
0*&:�''"  *"1&!� , (&�!�.�;�2  $","("  ,(&45-
&, (�.(�4",$�  0"1&(3�'�2  5%&4'"/" $5(0�  
«<$"!"/�2 », +$"!"/�.�;��  ,(�1�;�"'')�  
5%&4')�  6(&1*&,"# , �  ,�$3&  (�.(�4",$�  0&(��  
6(�$,�$5*"#  6"  �00!&1"#�'�2*  "$(53�78&  
0(&1) . 

�  ,"%$�  .(&'�2  60��"!"/"#  ",'":&'�&  $ 
"$(53�78&  0(&1& -"(*�(5&,02  # 6(";&00& 
#.��*"1& 0,#�2  +*";�"'�!9'"  �',&!!&$,5 -
�!9'"  �  #"!&#"  0-&(  60���$�  %&!"#&$�. 
�"!9$"  # +,"*  0!5%�& "4(�.5&,02  0�0,&*�  60� -
�"!"/�%&0$��  50,�'"#"$  !�%'"0,� . �!&1"#� -
,&!9'" , (&�!�.�;�2  .�1�% 0"#(&*&''"/"  +$"!" -
/�%&0$"/" "4(�."#�'�2  ,(&45&, 6&(&0*",(�  '&  
,"!9$"  0"1&(3�'�2  "4(�."#�'�2 , '"  �  -"(*  �  
*&,"1"#  "45%&'�2. �&"4�"1�*"  ",1�#�,9  6(&1-
6"%,&'�& ,�$�*  *&,"1�* , -"(*�*  �  *&,"1�%&-
0$�*  6(�&*�*  "45%&'�2, $","()&  4515,: 

-  0,�*5!�("#�,9  5%�8��02  $ 6"0,"2' -
'"*5  6"6"!'&'�7  .'�'�  "4 "$(53�78&  0(&-
1& (5("$�  - 1&!"#)&  �!�  073&,'" -("!&#)&  �/ -
() , 5("$�  - $"'-&(&';�� , 0&*�'�() , 4&0&1), 
1"$!�1)  5%�8��02 , 1�065,)  �  #�$,"(�') ); 

-  06"0"40,#"#�,9  (�.#�,�7  ,#"(%&0$"/" 
*):!&'�2 , 5*&'�&  6(&1#�1&,9 6"0!&10,#�2  
6(�("1""4(�.578&  1&2,&!9'"0,�  %&!"#&$� 
(+,"  *&,"1) , "4&06&%�#�78�& -"(*�("#�'�&  
�',&!!&$,5�!9')�  5*&'� : �'�!�. , 0�',&. , 
0(�#'&'�& , 50,�'"#!&'�&  6(�%�''" -
0!&10,#&'')�  0#2.& ; +,"  ,�$3&  ,(�1�;�"'')&  
*&,"1) : 4&0&1), '�4!71&'�2 , "6), , !�4"(� -
,"(')&  (�4",)  0 6(&"4!�1�'�&*  +#(�0,�%&0$"-
/"  ��(�$,&(�  6".'�#�,&!9'"  1&2,&!9'"0,�  
5%�8��02 ); 

-  "4&06&%�#�,9 (�.#�,�&  �00!&1"#�,&!9 -
0$��  '�#)$"# , 5*&'� , 5%�,9 6(�'�*�,9  +$"!" -
/�%&0$� ;&!&0""4(�.')&  (&:&'�2  �  6(�"4(& -
,�,9  '"#)&  .'�'�2 ; 

-  #"#!&$�,9  5%�8��02  # 6(�$,�%&0$57 
1&2,&!9'"0,9  6"  (&:&'�7  6("4!&*  "$(53�7 -
8&  0(&1)  *&0,'"/"  �  (&/�"'�!9'"/"  .'�%&'�2  
(#)2#!&'�&  (&1$��  �  �0%&.�78��  #�1"# , .�8� -
,�  6(�("1)  ",  (�.(5:&'� , "6(&1&!&'�&  -�$ -
,"("#  (�0$�  # (� "'��  6("3�#�'�2 , 6("6�/�'1�  
+$"!"/�%&0$��  .'�'� : !&$;�� , 4&0&1), !�0 -
,"#$� , (�05'$� , 6!�$�,) ). 

�#&1&'�&  0�0,&*)  '&6(&()#'"/"  +$"!" -
/�%&0$"/" "4(�."#�'�2  ,(&45&, -"(*�("#�'�2  
6(�$,�%&0$��  '�#)$"#  6"  ";&'$&  $�%&0,#� "$-
(53�78&  0(&1) . 
0'"#'"  #$!�1  # 6(�$,�%&-
0$57 +$"!"/�%&0$57 1&2,&!9'"0,9  5%�8��02  
#'"02,  +$"!"/�%&0$�& �00!&1"#�'�2  �  (�4",)  
6"  ";&'$&  0"0,"2'�2  "$(53�78&  0(&1) , $"," -
()&  2#!27,02 #�3'"  %�0,97 0"1&(3�'�2  "4-
(�."#�'�2  �  :�("$"  #'&1(27,02  # 6(�$,�$5  
+$"!"/�%&0$"/"  "4(�."#�'�2  :$"!9'�$"# . 

<$"!"/�%&0$�&  �00!&1"#�'�2  6".#"!27,  
5%�8�*02  "4"48�,9  6"!5%&'')&  .'�'�2 , 6(� -
*&'2,9  0#&1&'�2, 6(�"4(&,&'')&  6(�  �.5%&'��  
1(5/��  6(&1*&,"# , #)0$�.)#�,9  0"40,#&''57  
,"%$5 .(&'�2  �  6(&1!�/�,9  (&:&'�2  +,"  �!�  
�'"  +$"!"/�%&0$"  6("4!&*) . 
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6(&1*&,'"/"  0"1&(3�'�2  #)1&!2,9  ,�$  '�.) -
#�&*)&  !"/�%&0$�& .'�'�2 , $","()& , 6"  #)(� -
3&'�7  � .� .�)/",0$"/" , "4&06&%�#�7, «-"( -
*�!9') » +--&$,  "45%&'�2, '&.�#�0�*)  ",  
$"'$(&,'"  6(&1*&,'"  "0'"#) . ��6(�*&( , 
6(�#�!�  �'�!�.�  �.5%�&*"/"  "4@&$,� *"/5,  
4),9  "6�0�')  �  .�1�')  1!2 50#"&'�2  ,�$ , %," 
"'�  4515, �06"!9."#�,902  6(�  (�4",&  0 (�.!�% -
')*�  6(&1*&,�*� , 2#!&'�2*� , -�$,�*� . ��$��  
!"/�%&0$��  .'�'�  1"#"!9'"  *'"/" . �  '�*  
*"3'"  ",'&0,�  .'�'�2  "  6(�#�!��  #)6"!'&'�2  
�'�!�.� , 0(�#'&'�2 , "4"48&'�2 , $!�00�-�$� -
;�� , 6"1#&1&'�2 6"1 6"'2,�&  �  1( . �  5%&4'"* 
6(";&00& #0& +,�  .'�'�2  1�7,  5%&'�$5 0#&1&-
'�2  "  ,"* , $�$ 0,("�,9  5*0,#&''57  1&2,&!9-
'"0,9 , ,"  &0,9 (�0$()#�7,  6(";&00, ,&�'"!" -
/�7  50#"&'�2 . �"+,"*5  "'�  *"/5,  4),9  '�.#� -
')  $�$ 6(�&*)  5%&4'"  (�4",) . �'"/�&  �.  '��  
06&;�-�%') , 0#2.�')  0 0"1&(3�'�&*  .'�'� , 
"4&06&%�#�7, 50#"&'�& $"'$(&,'"  ,&*) , (�. -
1&!� . �&$","()&  �*&7,  4"!&& :�("$"&  .'�%&-
'�&  �  6","*5  �06"!9.57,02  «*&36(&1*&,'" ». 

��$  6"$�.)#�&,  6(�$,�$� , # 6(";&00& 
"45%&'�2 6(�&*)  !"/�%&0$"/"  *):!&'�2  
"4)%'"  '&  #)0,56�7,  # $�%&0,#& "4@&$,� 06&-
;��!9'"/"  -"(*�("#�'�2 , '&  #)1&!2&,02 ��  
"(�&',�("#"%'�2  "0'"#� . �  ,�$��  50!"#�2�  5 
5%�8��02  -"(*�(5&,02  '&"0".'�#�&*"&  !"/� -
%&0$"& *):!&'�& , ",!�%�78&&02  ,&* , %," &/" 
"6&(�;�"'�!9')  0"0,�#  '&  "0".'�&,02  054@&$-
,"*  5%&'�2, '&  #)#"1�,02  '�  (&%&#"  5("#&'9  
#!�1&'�2 . 

�&"0".'�''"*5  !"/�%&0$"*5  *):!&'�7  
6(",�#"0,"�,  "0".'�#�&*"&  *):!&'�& , $"," -
("& -"(*�(5&,02  6(�  50!"#��  #)1&!&'�2  # 
6(";&00& "45%&'�2 6(�&*"# , 0,�'"#28��02  
6(&1*&,"*  06&;��!9'"  ",(�4",$�  �  50#"&'�2  
��  5%�8�*�02 . ��$  6(�#�!" , #)1&!2&*)&  6(�& -
*)  '&6"!') , ��  0"0,�#  *�!"  "4"0'"#�'  �  %�0," 
6("�.#"!&' . �,"4)  �.4&3�,9  +,"/" , '&"4�"1� -
*"  # 6(";&00& "45%&'�2 5%�,)#�,9  ,�$0"'"*�7  
!"/�%&0$��  6(�&*"# , 6"0!&1"#�,&!9'"&  "0#"&-
'�&  $","()�  6".#"!�,  ,(�'0-"(*�("#�,9  '& -
"0".'�#�&*"&  !"/�%&0$"& *):!&'�&  5%�8&/"02 
# "0".'�#�&*"& . 

�  '�:&*  6(&10,�#!&'��  ,�$�2  ,�$0"'" -
*�2  6(&10,�#!2&, 0"4"  �&(�(��%&0$57  0,(5$-
,5(5  (&.5!9,�,"#  6".'�#�,&!9'"/"  (�.#�,�2 , 
#)(�3&''57  # ,&(*�'��  6".'�#�,&!9')�  1& -
0,#�  �  "6&(�;� . ��$0"'"*�%&0$�  6"1�"1  
","4(�3�&,  (�.#�,�&  !"/�%&0$"/"  *):!&'�2  
$�$ 6(";&00 �',&/(�;��  6("0,)�  �  !"/�%&0$��  
"6&(�;�  # 4"!&& 0!"3')& . �&158�*  # 6".'� -
#�,&!9'"*  (�.#�,��  451&, #)0,56�,9  6(�';�6  
�',&/(�;��  6".'�#�,&!9')�  1& 0,#�  "45-
%�78��02 , �  '&  1�--&(&';��;�2 . 

�(&10,�#!2&,02 , %," '��4"!&&  6(�&*!& -
*"  2#!2&,02 1#5�*&('�2  *"1&!9  ,�$0"'"*��  
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6(�&*"#  !"/�%&0$"/"  *):!&'�2 . �  6&(#"*  
0!5%�& && �.*&(&'�&  0"0,�#!27,  5("#'�  6".'� -
#�,&!9'"  0!"3'"0,�  "6&(�;�  0 6"'2,�2*� , 
#,"("&  – 6".'�#�,&!9')&  5("#'�  ��  #)6"!'& -
'�2 . �&(&%�0!�*  6(�&*) , "4(�.578�&  6&(#"& 
�.*&(&'�& : "4"48&'�& /"/(�'�%&'�&  6"'2,�2 ; 
#)1&!&'�&  058&0,#&'')�  �  '&058&0,#&'')�  
6(�.'�$"#  6"'2,�2 ; "6(&1&!&'�&  6"'2,�2 ; 50-
,�'"#!&'�&  0�"10,#�  �  (�.!�%�2  *&315 6"'2 -
,�2*� ; $!�00�-�$�;�2  6"'2,�  65,&* �0$!7 -
%&'�2 !�:'&/" ; !�'& '�2  0&(��;�2  6"'2,� ; 
6"0,("&'�&  0�0,&*)  6"'2,� . 

�,"("&  �.*&(&'�&  #$!7%�&, (�.!�%')&  
$"/'�,�#')&  5("#'�  #)6"!'&'�2  !"/�%&0$��  
6(�&*"# : 5.'�#�'�& ; #"06("�.#&1&'�& ; 6"'� -
*�'�& ; 0,�'1�(,'"&  6(�*&'&'�& ; ,#"(%&0$"& 
6(�*&'&'�& . 

�(&1�  6(&10,�#!&'')�  !"/�%&0$��  
6(�&*"#  4�."#)*  2#!2&,02 #.��*""4(�,�*)  
6(�&*  "4"48&'�2 /"/(�'�%&'�2  6"'2,�2 . 
4 -
(�8&'�&  6"'2,�2  0"0,"�,  # 6&(&�"1& *)0!�  ",  
%�0,'"/"  (#�1"#"/" ) 6"'2,�2  $ "48&*5  (("1" -
#"*5 ). 
/(�'�%&'�&  6"'2,�2  – 6(�&* , 6(",�#" -
6"!"3')  "4"48&'�7 . 
/(�'�%�,9  6"'2,�&  – 
.'�%�, , "058&0,#�,9  6&(&�"1 ",  "48&/"  (("1" -
#"/" ) 6"'2,�2  $ %�0,'"*5  (#�1"#"*5 ). �"1"#"  
�  #�1"#)&  ��(�$,&(�0,�$�  6"'2,�2  ",'"02,02  $ 
&/" 058&0,#&'')*  6(�.'�$�*  �  "4(�.57,  !" -
/�%&0$57 0,(5$,5(5  6"'2,�2 . �0& 6("%�& 6(� -
.'�$�  2#!27,02 '&058&0,#&'')*� . �'�2 , $�$ 
50,("&'"  6"'2,�& , 5%�8� 02  *"3&,  6(�#�!9'"  
1�,9  &/" "6(&1&!&'�& , ",1&!�,9  058&0,#&''"&  
",  '&058&0,#&''"/"  [4]. 

��  �06"!9."#�'��  6(�&*�  "4"48&'�2  
6"'2,�2  0,("2,02  4"!&& 0!"3')&  !"/�%&0$�& 
6(�&*) : "6(&1&!&'�&  6"'2,�2 , 0(�#'&'�&  1#5� 
6"'2,� . 
6(&1&!&'�&  6"'2,�2  ".'�%�&,  &/" 
"4"48&'�&  0 6"0!&1578�*  #)1&!&'�&*  #�1" -
#)�  ",!�%�  (6(�.'�$"# ), , .&. ,&� , $","()&  ", -
!�%�7,  "6(&1&!2&*"& 6"'2,�&  ",  1(5/�� , #�" -
128��  # 1�'')  ("1 . �(�#'&'�&  6"'2,�  – +,"  
6(�&* , 0 6"*"897  $","("/"  50,�'�#!�#�7,02  
0�"10,#"  �  (�.!�%�&  *&315 '�*� . ��"10,#"  
50,�'�#!�#�&,02  6(�  ��  "4"48&'�� , , .&. #)1&-
!&'��  "48&/"  ("1"#"/"  6"'2,�2 . �(�  "4"48& -
'��  $�31"/"  �.  6"'2,�  6"  ",1&!9'"0,�  �  '� -
�"31&'��  1#5� ("1"#)�  6"'2,�  50,�'�#!�#� -
&,02 (�.!�%�&  �0�"1')�  6"'2,� . 

�!�00�-�$�;�2  6"'2,�  6(&10,�#!2&, 
0"4"  "4"48&'�&  ,(&� -%&,)(&� 6"'2,�  �.  
%&,)(&�-62,�  6(&1!"3&'')�  �  �0$!7%&'�&  
!�:'&/" , '&  ",'"028&/"02  $ "4"48&'')*  6" -
'2,�2* . �(�&*  0&(��;��  6"'2,�  0"0,"�,  # 
(�06"!"3&'��  '&0$"!9$��  6"'2,�  ",  %�0,')�  
$ "48�*  [5]. 

�(&.#)%� '"  #�3'" , %,"4)  #0& .#&'92 
"45%&'�2 4)!�  6("'�.�')  �1&&  -"(*�("#� -
'�2  5 "45%�78��02  6(�&*"#  !"/�%&0$"/"  

*):!&'�2 . �  $�31"*  5%&4'"* 6(&1*&,& #�3'"  
#)1&!2,9  �",2  4)  "0'"#')&  �.  '�� , $","()&  
'�1!&3�,  "0#"�,9  :$"!9'�$5 . �!&15&,  6"* -
'�,9 , %," "#!�1&'�&  6(�&*�*�  !"/�%&0$"/"  
*):!&'�2  2#!2&,02 '&"4�"1�*"  "0'"#"  1!2 
"#!�1&'�2  5*&'�2*�  �  '�#)$�*� , %," 6(�.'� -
&,02 *'"/�*�  60��"!"/�*�  �  6&1�/"/�*� . 

�(&10,�#!&''�2  #):&  *"1&!9  (�.#�,�2  5 
5%�8��02  6(�&*"#  !"/�%&0$"/"  *):!&'�2  *" -
3&, �06"!9."#�,902  # ,�$  '�.)#�&*"*  6(&1-
*&,'" -"(�&',�("#�''"*  �  '�16(&1*&,'"*  
"45%&'�� , $","("&  *"3&,  "058&0,#!2,902 $�$ # 
:$"!9'"*  "45%&'�� , ,�$  �  # 0�0,&*& 1"6"!'� -
,&!9'"/"  "48&/"  "4(�."#�'�2 . 
0"4&''"  +,"  
$�0�&,02 ,&�  5%(&31&'�  1"6"!'�,&!9'"/"  "4-
(�."#�'�2 , $","()&  (�4",�7,  0 �',&!!&$,5�!9 -
'"  "1�(&'')*�  1&,9*� . �  +,"*  0!5%�& (�.#�,�&  
5 5%�8��02  6(�&*"#  !"/�%&0$"/"  *):!&'�2  
2#!2&,02 #�3')*  $"*6"'&',"*  6&1�/"/�%&0$"  
(�4",)  0 1&,9*� , 6"0$"!9$5 1"6"!'�,&!9'"&  
"4(�."#�'�&  6"  05,�  0#"&  1"!3'"  -5'$;�" -
'�("#�,9  '�  "0'"#&  6(�';�6"#  (�.#�#�78&/"  
"45%&'�2. 
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1. ��4�'"#� -�&!!&( . 
%&4'�2  1&2,&!9-

'"0,9  �  (�.#�#�78&&  "45%&'�&.- � .: �'�'�& , 
1981. 

2. ��.#�,�&  !"/�%&0$"  6�*2,�  5 1&,&  / 
�"1  (&1. 	 .	 .�*�('"#� .- � ., 1976. 

3. �$�*�'0$�2  � .� . �'�'�2  �  *):!&'�&  
:$"!9'�$� .- � .: �'�'�& , 1985. 

4. �!9'�;$�2  � .	 . �("4!&*')&  0�,5� -
;��  �  65,�  ��  0".1�'�2  '�  5("$&.- � ., 1985. 

5. ��#)1"#  � .� . ��1)  "4"48&'�2  # "45-
%&'�� : !"/�$" -60��"!"/�%&0$�&  6("4!&*)  6" -
0,("&'�2  5%&4')�  6(&1*&,"# .- � ., 2000. 
 
 

<9�$*8+$'0(<;  B'%<9&<@;9 <A  
+0)0(<?  )*=  %0+'<&<=  

 %;0&<'($9&<  9&1);(&$'  '  
9<9&;#;  *<@($9&($ -

$%<;(&<%$'0(($,$  $/1@;(<=  
�50&#� � .� . 

 
�  0�0,&*& #)0:&  :$"!)  4"!9:"&  #'� -

*�'�&  51&!2&,02 -"(*�("#�'�7  �  (�.#�,�7  
!�%'"0,� , && ,#"(%&0$"/" 6",&';��!� . �  "�"' -
;&6;��  *"1&('�.�;��  �"00� 0$"/"  "4(�."#� -
'�2  '�  6&(�"1  1"  2010 /"1� " 1&!�&,02 �$;&',  '�  
(�.#�,�&  $(&�,�#')�  06"0"4'"0,&  5%�8��02 , 
�'1�#�15�!�.�;�7  ��  "4(�."#�'�2  0 5%&,"* 
�',&(&0"#  �  0$!"''"0,&  $ $(&�,�#'"  1&2-
,&!9'"0,� . 

�  0#2.�  0 +,�*  #0,�&, #"6("0  "4 "(/�'� -
.�;��  �$,�#'"  6".'�#�,&!9'"  �  0".�1�,&!9 -
'"  1&2,&!9'"0,�  0,51&',"# , 06"0"40,#578&  
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'�$"6!&'�7  ,#"(%&0$"/" "6),� . ��*�  4)!"  
01&!�'"  6(&16"!"3&'�& , %," 6(�  (&�!�.�;��  
(�.(�4",�''"  0�0,&*)  +#(�0,�%&0$��  .�1�'�  
'�  "0'"#&  !�%'"0,'" -"(�&',�("#�''"/"  "45%&-
'�2  (�.#�,�&  $(&�,�#')�  06"0"4'"0,&  0,5-
1&',"#  '&2.)$"#)�  #5."# 451&, '��4"!&&  +- -
-&$,�#')* . 


(/�'�.�;�2  +$06&(�*&',�!9'"  (�4",)  
4)!�  "0'"#�'�  '�  0�0,&*'"*  �  !�%'"0,'" -
1&2,&!9'"0,'"*  6"1�"1�� , (�00*�,(�#�&*)�  
$�$ *&,"1"!"/�%&0$�2  "0'"#�  "(/�'�.�;��  
6(";&00�  (�.#�,�2  $(&�,�#')�  06"0"4'"0,& . 

�&!97  '�:&  ,&"(&,�%&0$"  �  +$06&(�-
*&',�!9'"  (�4",)  4)!"  #)2#!&'�&  6&1�/"/� -
%&0$"  +--&$,�#'"0,�  �06"!9."#�'�2  +#(�0,� -
%&0$�� .�1�'�  # 0�0,&*& !�%'"0,'" -
"(�&',�("#�''"/"  "45%&'�2 1!2 (�.#�,�2  
$(&�,�#'"0,�  0,51&',"# . 

��*�  4)!�  6"0,�#!&')  0!&1578�&  .� -
1�%�: 

1) 1�,9  "6(&1&!&'�&  ,&(*�'5  «+#(�0,� -
%&0$"& .�1�'�& », #)2#�,9  "0'"#')&  6(�.'�$�  
+#(�0,�%&0$"/"  .�1�'�2 ; 

2) �6("4�("#�,9  0�0,&*5  +#(�0,�%&0$��  
.�1�'� ; 

4) "6(&1&!�,9  #!�2'�&  +#(�0,�%&0$��  
.�1�'�  '�  (�.#�,�&  6".'�#�,&!9'"/"  �',&(&0�  
0,51&',"#  $ 6("15$,�#'"  1&2,&!9'"0,�  0 5%&-
,"*  !�%'"0,')�  "0"4&''"0,& ; 

5) �.5%�,9  6"$�.�,&!�  6("15$,"#  $(&�-
,�#'"0,�  # 6(";&00& #)6"!'&'�2  +#(�0,�%&-
0$��  .�1�'� . 


0"4&''"0,97  0�0,&*)  !�%'"0,'" -
"(�&',�("#�''"/"  "45%&'�2 2#!2&,02 $(&�,�# -
'�2  1&2,&!9'"0,9 , "(�&',�("#�''�2  '�  6".'� -
'�& , 0".1�'�& , 6(&"4(�."#�'�& , �06"!9."#�'�&  
# '"#"*  $�%&0,#& "4@&$,"#, 0�,5�;�  �  2#!&'�  
[5]. �(&�*58&0,#"  0�0,&*)  !�%'"0,'" -
"(�&',�("#�''"/"  "45%&'�2 0"0,"�,  # *'"/" -
$"*6"'&','"  0,(5$,5(& , 6".#"!278&  "(�&' -
,�("#�,902  '�  �'1�#�15�!9')&  "0"4&''"0,�  
0,51&',"# . 

��.(�4",�''�2  '�*�  0�0,&*�  +#(�0,�%&-
0$��  .�1�'�  6(&16"!�/�&,  (�.#�,�&  $(&�,�# -
')�  06"0"4'"0,&  65,&* '�$"6!&'�2  "6),�  
,#"(%&0$"  1&2,&!9'"0,�  6(�  #)6"!'&'��  6" -
0,&6&''"  50!"3'278��02  .�1�'� . ��$�*  "4-
(�."* , "6(&1&!�,9  5("#&'9  (�.#�,�2  $(&�,�# -
')�  06"0"4'"0,&  *"3'"  '�  "0'"#&  $"!�%&0,-
#&''"/"  �  $�%&0,#&''"/"  �'�!�.�  $(&�,�#'"  
1&2,&!9'"0,�  0,51&',"# . 

4���	����	
��  $������ , 0"/!�0'"  "6(&-
1&!&'�7  �5,"(0$"/"  	 .� ., - +,"  5%&4'"& .�1� -
'�& , �*&78&&  ;&!97  0".1�'�&  0,51&',"*  !�%-
'"/"  "4(�."#�,&!9'"/"  6("15$,�  0 �06"!9."#� -
'�&*  +#(�0,�%&0$��  06"0"4"# �  -"(*  1&2,&!9-
'"0,�  [4]. 

�!�#')  6(�.'�$  +#(�0,�%&0$"/"  .�1� -
'�2  – &/" ",$(),"0,9 , ,"  &0,9 ",05,0,#�&  .�(� -
'&& �.#&0,'"/"  (&.5!9,�,�  &/" #)6"!'&'�2 . 
�"+,"*5  &8& "1'"  '�.#�'�&  +#(�0,�%&0$��  
.�1�'�  - ",$(),)&  .�1�'�2 . 

�,"("  6(�.'�$  +#(�0,�%&0$"/"  .�1�'�2  – 
"6"(�  '�  ,#"(%&0$�  6",&';��!  0,51&',� , 
"4&06&%&'�& (�.#�,�2  &/" $(&�,�#')�  (+#(� -
0,�%&0$��) 06"0"4'"0,& . 

�!&1578�  6(�.'�$  – '�!�%�&  # .�1� -
'��  �$,5�!9'"  1!2 (&:&'�2  6("4!&*) , 6(",� -
#"(&%�2 �!�  6",(&4'"0,� , $�0�78& 02  0,51&'-
,�  �  6(�'�1!&3�8&  .�1�''"  6(&1*&,'"  (*&-
,�6(&1*&,'" ) "4!�0,� . 

�8>  "1�'  6(�.'�$  - 0"%&,�'�&  5'�#&( -
0�!9'"  6(&1*&,'"  "0'"#)  .�1�'�2  �  5'� -
$�!9'"/"  &/" (�00*",(&'�2  0,51&',"* . �(5/� -
*�  0!"#�*� , # .�1�'��  6(&1!�/�&,02  (�00*", -
(&,9 "48�  1!2 #0&� "4@&$, (6(&1*&,), �06"!9 -
.52 !�%'"0,')&  "0"4&''"0,�  5%&'�$�. �  (&-
.5!9,�,&  "4&06&%�#�&,02 5'�$�!9'"0,9  0".1� -
#�&*"/"  "4(�."#�,&!9'"/"  6("15$,�  - (&.5!9,� -
,�  #)6"!'&'�2  +#(�0,�%&0$"/"  .�1�'�2 . 

�  6(";&00& +$06&(�*&',�  5%�0,#"#�!�  
0,51&',)  1-2 $5(0"# �"0$"#0$"  -�'�'0"#" -
6("*):!&''"  �$�1&*�� . <$06&(�*&',�!9'�2  
(�4",�  6("#"1�!�09  # 6&(�"1  0 2007 6"  2009 /"1 , 
# $","("  5%�0,#"#�!"  82 0,51&',� . �,51&',�*  
+$06&(�*&',�!9'"  /(566)  6(�  �.5%&'��  �'/ -
!� 0$"/"  2.)$�  4)!"  6(&1!"3&'"  '�(215  0 6" -
5("%')*�  .�1�'�2*�  #)6"!'2,9  +#(�0,�%&0$�& 
.�1�'�2 . 

�(�  +,"*  4)!�  5%,&')  �'1�#�15�!9')&  
"0"4&''"0,�  0,51&',"#  (5("#&'9  6"1/","#$�  6"  
�'/!� 0$"*5  2.)$5 , �'1�#�15�!9'" -
60��"!"/�%&0$�&  "0"4&''"0,�  !�%'"0,� , /" -
,"#'"0,9  $ (&:&'�7  4"!&& 0!"3')�  .�1�%). 
�"!5%&'�&  �  "4(�4",$�  1�'')�  "058&0,#!2-
!�09  0 6"*"897  1��/'"0,�%&0$�� , +$06&(�*&' -
,�!9')�  *&,"1"#  �  *&,"1"#  *�,&*�,�%&0$"  
0,�,�0,�$� . 

�  (�*$��  (&�!�.�;��  +$06&(�*&',�  '�*�  
4)!"  #)2#!&'"  ",'":&'�&  0,51&',"#  $ #)6"! -
'&'�7  +#(�0,�%&0$��  .�1�'� . �,51&',�*  4) -
!"  6(&1!"3&'"  ";&'�,9  1�'')&  .�1�'�2  6"  
0!&1578�*  $(�,&(�2* : .�'�*�,&!9'"0,9 , '& -
"4)%'"0,9  6("4!&*) , #�(��,�#'"0,9 , 6�(�1"$ -
0�!9'"0,9 , .'�%�*"0,9  (&.5!9,�,�  [2]. 

�(�#'�,&!9')  �'�!�.  +#(�0,�%&0$��  �  
0,�'1�(,')�  .�1�'�  6"$�.�! , %," 6"  #0&* $(� -
,&(�2*  6"$�.�,&!�  .��',&(&0"#�''"0,�  0,51&'-
,"#  # #)6"!'&'��  +#(�0,�%&0$��  .�1�'�  4)!�  
#):&  # 0(&1'&*  '�  29,8%. �,51&',)  1�!�  0!&-
157857  ";&'$5  0,�'1�(,')*  .�1�'�2* : .�'� -
*�,&!9'"0,9  – 67%, '&"4)%'"0,9  6("4!&*)  – 
56%, #�(��,�#'"0,9  – 38%, 6�(�1"$0�!9'"0,9  – 
27%, .'�%�*"0,9  (&.5!9,�,�  – 75%; # 0(�#'& -
'��  0 +#(�0,�%&0$�*� : .�'�*�,&!9'"0,9  – 87%, 
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'&"4)%'"0,9  6("4!&*)  – 78%, #�(��,�#'"0,9  – 
81%, 6�(�1"$0�!9'"0,9  – 77%, .'�%�*"0,9  (&-
.5!9,�,�  – 89%. 


("#&'9  *",�#�;��  �  6".'�#�,&!9'"/"  
�',&(&0�  0,51&',"#  +$06&(�*&',�!9'"  /(566)  
�.*&(2!02  0 �06"!9."#�'�&*  +*6�(�%&0$��  
*&,"1"#  �00!&1"#�'�2  ('�4!71&'�2 , "6("0� , 
6"1/","#!&''"/"  *&,"1�%&0$"/"  �'0,(5*&',� -
(�2  1!2 1��/'"0,�$� ). 

��'')&  "6("0�  0,51&',"#  6"$�.�!�  0!&-
157857  *",�#�;�7  $ $(&�,�#'"  1&2,&!9'" -
0,� : 

- 5#&!�%&'�& 6".'�'�  �  �',&(&0�  $ 
6(&1*&,5 – 90%; 

- #".*"3'"0,9  #)(�3&'�2  �1&  – 80%; 
- #".*"3'"0,9  6(�*&'&'�2  6("15$,"#  

$(&�,�#'"  1&2,&!9'"0,�  – 70%; 
- .�'�*�,&!9'"0,9  6(";&00�  ,#"(%&0$"  

1&2,&!9'"0,�  – 80%; 
- #".*"3'"0,9  6"!5%&'�2  #)0"$��  ";& -

'"$  – 70%; 
- 6"!"3�,&!9')&  +*";��  – 75%. 
�!2  #)2#!&'�2  6"$�.�,&!2  .��',&(&0" -

#�''"0,�  # #)6"!'&'��  +#(�0,�%&0$��  .�1�'�  
6"  0(�#'&'�7  0 1(5/�*�  #�1�*�  1&2,&!9'"0,� , 
0,51&',�*  +$06&(�*&',�!9'"  /(566)  4)!"  
6(&1!"3&'"  ";&'�,9  6"  1&02,�4�!!9'"  :$�!&  
'&$","()&  6("#"1�*)&  #�1)  1&2,&!9'"0,� : 

- (�4",�  0 �',&('&, -,&�'"!"/�2*�  - 9,8 
4�!!"# ; 

- 1�0$500��  - 7,5 4�!!"# ; 
- (�4",�  0 +!&$,("'')*  5%&4'�$"*  - 8,2 

4�!!"# ; 
- 0!5:�,9  "4@20'&'�2 - 6,9 4�!!"# ; 
- #)6"!'&'�&  .�1�'�  �.  5%&4'�$� - 4,1 

4�!!"# ; 
- #)6"!'&'�&  +#(�0,�%&0$��  .�1�'�  - 

8,2 4�!!"# ; 
- (�4",�  # 6�(&  - 7,5 4�!!"# . 
��  "0'"#�'��  (&.5!9,�,"#  "6("0� , *"3 -

'"  5,#&(31�,9 , %," 5 0,51&',"#  +$06&(�*&' -
,�!9'"  /(566)  0-"(*�("#�!�09  50," %�#)&  
6".'�#�,&!9')&  �',&(&0)  $ 6(";&005 #)6"!'& -
'�2  +#(�0,�%&0$��  .�1�'�  (0(&1'�  4�!!  0"-
0,�#!2&,  8,2). �  5%&,"* 1�''"/"  "40,"2,&!90, -
#� , '�*�  50,�'"#!&'" , %," �06"!9."#�'�&  +#(� -
0,�%&0$�� .�1�'�  06"0"40,#5&, 6"#):&'�7  
*",�#�;��  $ 6("15$,�#'"  1&2,&!9'"0,� . 

�!2  �.5%&'�2  $(&�,�#'"0,�  # $�%&0,#& 
*&,"1�  �00!&1"#�'�2  4)!  �06"!9."#�'  �'�!�.  
6("15$,"#  $(&�,�#'"  1&2,&!9'"0,� . 	'�!�.  
(&.5!9,�,"#  6("15$,"#  $(&�,�#'"  1&2,&!9'" -
0,�  $�31"/"  0,51&',�  +$06&(�*&',�!9'"  
/(566)  6"$�.�!  6"!"3�,&!9'57  1�'�*�$5  # 
�06"!9."#�'��  +#(�0,�%&0$��  .�1�'�  6"  0!&-
1578�*  $(�,&(�2* : $�%&0,#" ,#"(%&0$"  6(" -
15$;��  "45%�&*)� ; *",�#�;�2  �  6".'�#�,&!9 -
')  �',&(&0  0,51&',"#  $ $(&�,�#'"  1&2,&!9-

'"0,� ; 0,&6&'9 0�*""(/�'�.�;��  # ,#"(%&0$"  
1&2,&!9'"0,� . 


("#&'9  $�%&0,#� 6("15$,"#  $(&�,�#'"  
1&2,&!9'"0,�  0,51&',"#  "058&0,#!2!02 6"  0!&-
1578�*  6�(�*&,(�*  [2]: 

1) #�(��','"0,9  6"1�"1"#  $ #)6"!'&'�7  
+#(�0,�%&0$"/"  .�1�'�2 ; 

2) "(�/�'�!9'"0,9  �1& , ��  '"#�.'� ; 
3) '&0,�'1�(,'"0,9  6"1�"1�  $ (&:&'�7  

6("4!&*) ; 
4) 6(�$,�%&0$�2 ;&''"0,9  ,#"(%&0$"/" 

6("15$,� ; 
5) 5("#&'9  6(�*&'&'�2  6(&1*&,')�  .'� -

'� , 5*&'�  �  '�#)$"#  1!2 #"6!"8&'�2  "(�/� -
'�!9'"  �1&� . 


;&'$�  $�31"/"  6�(�*&,(�  6("#"1�!�09  
6"  62,�4�!!9'"  :$�!& . 

�"$�.�,&!9  $�%&0,#� 6("15$,"#  $(&�,�# -
'"  1&2,&!9'"0,�  0,51&',�  #)%�0!2!02  6"  
-"(*5!& : 5 �  k, /1& k – ";&'$�  "1'"/"  �.  62,�  
6�(�*&,("# . �(&1'�  6"$�.�,&!9  # +$06&(�-
*&',�!9'"  /(566& # '�%�!&  6("#&1&'�2  +$06&-
(�*&',�  0"0,�#!2!  11,3 4�!!� . �"0!&  6("#&1&-
'�2  +$06&(�*&',�  0(&1'�  6"$�.�,&!9  $�%&0,#� 
6("15$,"#  0"0,�#!2!  15,2 4�!!� . �"0,  6"$�.�,& -
!&  $�%&0,#� 6("15$,"#  $(&�,�#'"  1&2,&!9'" -
0,�  +$06&(�*&',�!9'"  /(566)  0"0,�#�!  # 
0(&1'&*  3,9 4�!!� . 

�"!5%&'')&  # (&.5!9,�,&  +$06&(�*&' -
,�!9'"  (�4",)  1�'')&  0#�1&,&!90,#57,  "  
6"#):&'��  5("#'2  (�.#�,�2  $(&�,�#')�  06"-
0"4'"0,&  0,51&',"#  # +$06&(�*&',�!9'"  
/(566&. �00!&1"#�'�2  6"1,#&(31�7,  50," %� -
#)& �',&(&0)  $ #)6"!'&'�7  +#(�0,�%&0$��  
.�1�'�  �  #)2#!27,  #�(��,�#'"0,9  �  "(�/� -
'�!9'"0,9  *):!&'�2  5 0,51&',"#  +$06&(�*&' -
,�!9'"  /(566) . 

��$�*  "4(�."* , (&.5!9,�,)  1�7,  "0'" -
#�'�&  01&!�,9 #)#"1  "4 +--&$,�#'"0,�  (�.#� -
,�2  $(&�,�#')�  06"0"4'"0,&  0,51&',"#  0 �0 -
6"!9."#�'�&*  0�0,&*)  +#(�0,�%&0$��  .�1�'�  
# 50!"#�2�  !�%'"0,'" -"(�&',�("#�''"/"  "45-
%&'�2. 
 

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

!�%'"0,'" -"(�&',�("#�''"/"  "4(�."#�'�2  // 
�&1�/"/�$� . – 2001. - �  1. 

2 ��0!"#  � . � . �!�2'�&  +#(�0,�%&0$��  
.�1�'�  '�  (�.#�,�&  $(&�,�#'"0,�  :$"!9'� -
$"#: �'�!�.  (&.5!9,�,"#  6&1�/"/�%&0$"/"  +$0-
6&(�*&',� . // �',&('&, -35('�!  "< 1"0 ". - 
2008. 

3 �5,"(0$"  	 .� . ��1�$,�%&0$�2  +#(� -
0,�$� : �&"(�2  �  ,&�'"!"/�2  $(&�,�#'"/"  "45-
%&'�2. - � .: �.1 -#" ��
 , 2003. - 416 0. 

4 �5,"(0$"  	 .� ., 2007-2009. ��5%'�2  
:$"!�  A.� .�5,"(0$"/" . <#(�0,�%&0$"& .�1�'�&   
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http://www.khutorskoy.ru/science/concepts/terms/
heuristic_task.htm 

5 �$�*�'0$�2  � .� . ��.(�4",$�  ,&�'"!" -
/��  !�%'"0,'" -"(�&',�("#�''"/"  "45%&'�2 // 
�"6("0)  60��"!"/��  - 1995. - �  2. 
 
 

.$%#<%$'0(<;  .<+<@;9 $?  
 1*8&1%:  *<@($9&<  9&1);(&$'  

�"("'�'  	 .� ., �&1"("#�  � .� .,  
�"(":�!"#�  � .� ., �"*�'"#  � .	 . 

�����	
��  
�	����	�������  ��&��(�
���	
��  
������	����  

���	����� , #�		��  
 

'�������  
�.#&0,'" , ;&!97  -�.�%&0$"/"  #"06�,� -

'�2  0,51&',"#  2#!2&,02 -"(*�("#�'�&  -�.�%& -
0$"  $5!9,5()  !�%'"0,� , $","(�2  #$!7%�&, 
"6&(�;�"'') , *",�#�;�"'')  �  6(�$,�$" -
1&2,&!9'"0,')  $"*6"'&',) . �"#&(:&'0,#" -
#�'�7  6(";&00�  -�.�%&0$"/"  #"06�,�'�2  45-
158��  06&;��!�0,"#  6"0#28&'"  # '�0,"28&&  
#(&*2 '&*�!"  �00!&1"#�'� . 
1'�$"  '&1"0,� -
,"%'"  (�.(�4",�')  *&,"1)  ";&'$�  .1"("#92  �  
5("#'2  (�.#�,�2  $"*6"'&',"#  -�.�%&0$"  
$5!9,5()  !�%'"0,� . �&  #0&/1� '�4!71�&,02  
$"*6!&$0'"&  (�.#�,�&  $"*6"'&',"#  -�.�%& -
0$"  $5!9,5()  !�%'"0,�  45158��  06&;��!� -
0,"# # (�*$��  .�'2,�  6"  -�.�%&0$"  $5!9,5(&. 
�("4!&*�  �00!&1"#�'�2  .�$!7%�&,02  # #"6(" -

0&: $�$�*  "4(�."*  "(/�'�."#�,9  6(&6"1�#�'�&  
1�0;�6!�')  “��.�%&0$�2  $5!9,5(� ” 1!2 0,5-
1&',"#  '&-�.$5!9,5(')�  06&;��!9'"0,& , %,"-
4)  "'"  4)!"  /!�#')*  -�$,"("*  -"(*�("#�'�2  
-�.�%&0$"  $5!9,5()  !�%'"0,�  45158��  06&-
;��!�0,"# ? 

%���
�����  �		
��������  
�(�  6!�'�("#�'��  .�'2,�  6"  -�.�%& -

0$"  $5!9,5(& '&"4�"1�*"  -"(*�("#�,9  *�, -
(�%'57  *"1&!9  # #�1& 6&(&0&%&'�2 6(";&00"#  
�  6"10�0,&*  1!2 -"(*�("#�'�2  .�1�%, '&"4�" -
1�*)�  1!2 #)6"!'&'�2  6&1�/"/"*  �  "45%�7-
8�*�02 . �"0,�'"#$5  ;&!&  �  �06"!9."#�'�&  
4713&,�  #(&*&'�  '�  5("#'&  5%&4')�  .�'2,�  
0!&15&, 6("�.#"1�,9  65,&* '�!"3&'�2  /!" -
4�!9')�  ;&!&  1�1�$,�%&0$"/"  6(";&00�  �  
"4@&*"# #(&*&'�  '�  6"!5%&''57  *�,(�;5  .� -
1�%, # (�*$��  %&/" '�1!&3�,  6(�1�#�,9  6(� -
"(�,&,)  ,&*  �!�  �')*  '�6(�#!&'�2*  5%&4'"-
,(&'�("#"%'"  1&2,&!9'"0,�  0,51&',"# . ��0 -
6(&1&!&'�& 4713&,�  #(&*&'�  �  5%&4')�  1& -
0,#�  # (�*$��  .�'2,�2  '&"4�"1�*"  6("�.#" -
1�,9  65,&* 6(�*&'&'�2  0!&1578��  56(�#!&' -
%&0$�� �$,"#  6&1�/"/� : "6(&1&!2,9 6"0!&1"#� -
,&!9'"0,9  (&.5!9,�,"#  #)6"!'&'�2  .�1�% .�'2 -
,�2 ; (�06(&1&!2,9 #(&*&'')&  (&05(0)  '�  #) -
6"!'&'�&  1�1�$,�%&0$"  .�1�%� ; "6(&1&!2,9 
6"0!&1"#�,&!9'"0,9  (�4"%��  6(";&15(  (5%&4-
')�  1& 0,#�  0,51&',"# ). �(�  +,"*  0!&15&, 
5%�,)#�,9  "/(�'�%&''"0,9  4713&,�  #(&*&'� : 
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�1&09: Tj – #(&*2, ",#"1�*"&  '�  6("#&1&-

'�&  j-/"  .�'2,�2  (.�'2,�&  *"3&,  1!�,902  2 �!�  
4 �$�1&*�%&0$��  %�0�); ti

j – #(&*2, ",#"1�*"&  
'�  I-& 5%&4'"-,(&'�("#"%'"&  1& 0,#�& '�  j-*  
.�'2,�� ; Nj – $"!�%&0,#" 6!�'�(5&*)�  5%&4'"-
,(&'�("#"%')�  1& 0,#�  0,51&',"#  '�  j-*  .� -
'2,�� ; �  – "48&& #(&*2, ",#"1�*"&  '�  -�.�%& -
0$"& #"06�,�'�&  0,51&',"#  # 0&*&0,(& (�!�  .�  
#&09 6&(�"1  "45%&'�2). 

�&  *&'&& #�3'�2  .�1�%� , 0,"28�2  6&(&1 
6&1�/"/"*  6"  -�.�%&0$"  $5!9,5(& – �*&,9  $�$ 
*"3'"  4"!&& :�("$�  �(0&'�!  0(&10,# -�.� -
%&0$" , ,&�'�%&0$"  �  ,�$,�%&0$"  6"1/","#$�  
0,51&',"#  ('�6(�*&( , # (�*$��  .�'2,�  6"  -� -
.�%&0$"  $5!9,5(& # $"!!&13&  #".*"3'"  0"-
#&(:&'0,#"#�'�&  ,&�'�$�  4&/�). �50,9  N – 
%�0!"  .�'2,�  6"  -�.�%&0$"*5  #"06�,�'�7  .�  
0&*&0,( �!�  #&09 6&(�"1  6(&6"1�#�'�2  1�0;� -
6!�')  “��.�%&0$�2  $5!9,5(� ”, Gi – *'"3&0,#"  

56(�3'&'� , $","()&  #)6"!'2!�  0,51&',)  '�  
I-*  .�'2,�� , ,"/1�  *'"3&0,#"  56(�3'&'� , #) -
6"!'&'')�  0,51&',�*�  .�  6&(�"1  "45%&'�2, 

0"0,�#�,  �
N

1i
iGW

=

=  (.1&09 U – "6&(�,"(  "4@-

&1�'&'�2  *'"3&0,# ). �  ,"%$�  .(&'�2  �#,"("# , 
$(�,&(�&*  ";&'$�  �(0&'�!�  0(&10,# -�.�%& -
0$"/"  #"06�,�'�2  0!53�,  *"8'"0,9  #):&5$� -
.�''"/"  *'"3&0,#�  (, .&. %�0!"  +!&*&',"#  # 

'&* ): ( )WPP = . �(�,&(�&*  ";&'$�  (�.'""4 -
(�.�2  1#�/�,&!9'"  1&2,&!9'"0,�  0,51&',"#  '�  
I-*  .�'2,��  0!&15&, 0%�,�,9  #&!�%�'5  

( )ii GPP = , , .&. *"8'"0,9  *'"3&0,#�  Gi. 
�  (�*$��  5%&4')�  .�'2,�  6"  -�.�%& -

0$"  $5!9,5(& 6(�*&'27,  $�$ 56(�3'&'�2 , 
'�6(�#!&'')&  # "0'"#'"*  '�  (�.#�,�&  -�.�%& -
0$��  $�%&0,# �!�  '�  0"#&(:&'0,#"#�'�&  06"( -
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,�#'"  ,&�'�$� , ,�$  �  56(�3'&'�2 , "1'"#(& -
*&''"  0"1& 0,#578�&  (�.#�,�7  -�.�%&0$"  �  
,&�'�%&0$"  6"1/","#!&''"0,� . �50,9  H – 
*'"3&0,#"  56(�3'&'� , '�6(�#!&'')�  '�  6" -
#):&'�&  5("#'2  ,&�'�%&0$"  6"1/","#!&''" -
0,�  0,51&',"# , R – *'"3&0,#"  56(�3'&'� , 
'�6(�#!&'')�  '�  6"#):&'�&  5("#'2  -�.�%& -
0$"  6"1/","#!&''"0,�  0,51&',"# . �"/1�  

RHL �Í , /1& L – *'"3&0,#"  56(�3'&'� , 
"1'"#(&*&''"  0"1& 0,#578�&  (�.#�,�7  -�.� -
%&0$"  �  ,&�'�%&0$"  6"1/","#!&''"0,� ,  
Í  – 0�*#"!  #!"3&''"0,�  *'"3&0,#� . 

�"*�*"  6"14"(�  �(0&'�!�  0(&10,# -�.� -
%&0$"/" #"06�,�'�2 , 6&1�/"/  6"  -�.�%&0$"  

$5!9,5(& 1"!3&'  (&/5!2('"  ";&'�#�,9  -�.�%& -
0$"& 0"0,"2'�&  "45%�78��02  �  (&.5!9,�,)  ��  
5%&4'"-,(&'�("#"%'"  1&2,&!9'"0,� . �&,"1� -
$�  ";&'$�  0-"(*�("#�''"0,�  "6&(�;�"''"/"  
$"*6"'&',�  -�.�%&0$"  $5!9,5()  !�%'"0,�  – 
5("#'2  -�.�%&0$"  6"1/","#!&''"0,�  0,51&'-
,"#  4)!�  (�'&&  6(&10,�#!&'�  �#,"(�*� . 

�!2  ";&'$�  6(�$,�$" -1&2,&!9'"0,'"/"  
$"*6"'&',�  �#,"()  6(&1!�/�7,  �06"!9."#�,9  
,�$"  $(�,&(� , $�$ 1"!7  6("658&'')�  .�'2 -
,�  6"  1�0;�6!�'&  “��.�%&0$�2  $5!9,5(� ”  
(J, 1"!�  &1�'�;) ). �"  :$�!&  !"/�,"#  0-"(*� -
("#�''"0,9  6(�$,�$" -1&2,&!9'"0,'"/"  $"*6" -
'&',�  

 

�
�
�

�
�
�

a
a-

=
1

lnF6(�$, . 

 
�".'�$�&,  6(�#"*&(')  #"6("0 : $�$�*  

"4(�."*  0#2.�'�  �$,�#'"0,9  # -�.�%&0$"*  0�-
*"#"06�,�'��  �  0�*"(�.#�,��  0 6"0&8�&*" -
0,97  .�'2,�  6"  1�0;�6!�'&  “��.�%&0$�2  
$5!9,5(� ”? �  ,"%$�  .(&'�2  �#,"("# , &0!�  0,5-
1&',  '&  6"0&8�&,  .�'2,�2  6"  6(�%�'&  '&1"4(" -
0"#&0,'"0,� , ,"  +,"  “/"#"(�,  0�*"  .�  0&42”. 
�0!�  .�'2,�2  6("658&')  6"  4"!&.'�  (1(5/��  

“5#�3�,&!9')� ” 6(�%�'  *)  '&  #�1�* ), ,"  0,5-
1&',  '&  6("2#!2&,  1"!3'"  �$,�#'"0,�  # -�.� -
%&0$"* (�.#�,��  �  6"11&(3�'��  .1"("#92 . 

�!2  ";&'$�  *",�#�;�"''"/"  $"*6"'&',�  
0!&15&, 6(�*&'2,9  ,�$"  $(�,&(� , $�$ 5(" -
#&'9 .'�'�  0,51&',�  # "4!�0,�  -�.�%&0$"  
$5!9,5() : 
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�

�
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�

�
b-

b
=

1
lnF*",�# . 

 
�1&09: H – 1"!2  .�1�'� , 0 $","()*�  0,5-

1&',  06(�#�!02 , !�4"  1"!2  #"6("0"# , '�  $"," -
()&  0,51&',  #&('"  ",#&,�! . 

�!2  ";&'$�  !�,&','"  6&(&*&''"  “.1" -
("#9&” �#,"()  #)1&!�!�  0!&1578�&  �'1�$� -
,"(')&  6"$�.�,&!� : J1 – (&.5!9,�,�#'"0,9  #) -
6"!'&'�2  6("4)  �,�'/&  (#(&*2 .�1&(3$�  1) -
��'�2  '�  #1"�&, 0); J2 – (&.5!9,�,�#'"0,9  #) -

6"!'&'�2  6("4)  �&'%�  (#(&*2 .�1&(3$�  1)�� -
'�2  '�  #)1"�& , 0); J3 – (&.5!9,�,�#'"0,9  #) -
6"!'&'�2  -5'$;�"'�!9'"  6("4)  (#(&*2 #"0-
0,�'"#!&'�2  65!90�  6"0!& #)6"!'&'�2  20 6(� -
0&1�'�  .�  6"!*�'5,) , 0); J4 – ("0,"#&0"#"  
�'1&$0  �&,!&  (/ /0* ). 


("#&'9  .1"("#92  *"3'"  ";&'�,9  6"  
-"(*5!&  
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�"  0,"4�!!9'"  :$�!&  6&(&*&'')&  J1 �  J2 ";&'�*  6"  -"(*5!& : 

 

150
t

100J

150
t

100J

�&'%�
2

�,�'/&
1

×=

×=
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3 -
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���4"!&&  0!"3'�  ";&'$�  %&,#&(,"  �' -

1�$�,"('"  6&(&*&''"  – ("0,"#&0"#"/"  6"$� -
.�,&!2 , #&19 "6,�*�!9'"&  .'�%&'�&  �'1&$0�  

�&,!&  !&3�,  # 6(&1&!��  ",  250 1" 300 / /0*  (#'& 
1��6�."'�  – '&1"0,�,"%')  !�4"  �.4),"%')  
#&0): 
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100
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��.(�4",�''�2  �#,"(�*�  *&,"1�$�  ";&' -

$�  .1"("#92  6"!"3&'�  # "0'"#5  6&1�/"/�%&0$"  
1��/'"0,�$�  -�.�%&0$"  $5!9,5()  !�%'"0,� . 


4@&1�'&'�&  (&.5!9,�,"#  �00!&1"#�'� , 
$","()&  (�'&&  6("#"1�!�09  # "4!�0,�  -�.�%& -
0$"/"  #"06�,�'�2 , �  (&.5!9,�,"# , 6"!5%&'')�  
�#,"(�*� , 6".#"!�!�  0".1�,9  *&,"1�%&0$57 
0�0,&*5  -"(*�("#�'�2  -�.�%&0$"  $5!9,5()  
!�%'"0,�  0,51&',"# . �"1  '&  451&* 6"'�*�,9  
0"#"$56'"0,9  ;&!& , 0"1&(3�'�2 , *&,"1"# , 
0(&10,# �  "(/�'�.�;�"'')�  -"(* , '&"4�"1� -
*)�  1!2 0".1�'�2  ;&!&'�6(�#!&''"/"  6&1�/" -
/�%&0$"/" #.��*"1& 0,#�2  054@&$,"# "4(�."#� -
,&!9'"/"  6(";&00� , "(�&',�("#�''"/"  '�  -"( -
*�("#�'�&  #0&� $"*6"'&',"# . �.#&0,'" , %," 
6"0,�'"#$�  ;&!&  -�.�%&0$"/"  #"06�,�'�2  
6("�0�"1�,  '�  ,(&�  5("#'2� : /!"4�!9'"* , "4-
8&*  �  %�0,'"* . �!"4�!9')&  ;&!�  $"((&!�(57,  
0 ,(&4"#�'�2*�  /"051�(0,#&''"/"  "4(�."#� -
,&!9'"/"  0,�'1�(,�  �  ,&'1&';�2*�  (�.#�,�2  
0�0,&*)  "4(�."#�'�2 . 
48�2  ;&!9  � -"(*�(" -
#�'�&  -�.�%&0$"  $5!9,5()  !�%'"0,�  0,51&'-
,"# . ��0,')&  ;&!�  1"0,�3�*)  # (�*$��  5%&4-
')�  .�'2,� . 
6�(�209  '�  (�.(�4",�''57  *" -
1&!9 *&,"1�%&0$"  0�0,&*) , �#,"()  06("&$,� -
("#�!�  ,&�'"!"/�7  -"(*�("#�'�2  -�.�%&0$"  
$5!9,5()  !�%'"0,�  0,51&',� . 
'�  .�$!7%�&,02  
# "6,�*�!9'"*  6"14"(&  "(/�'�.�;�"'')�  
-"(*  1�1�$,�%&0$"/"  6(";&00� , ",4"(&  *&," -
1"# �  0(&10,# "45%&'�2, $"',("!2  �  1��/'"0,� -
$� , 0"",#&,0,#578��  ;&!2*  �  .�1�%�*  .�'2,�2 , 
1".�("#�'��  #(&*&'�  '�  #)6"!'&'�&  "6(&1&-
!&'')�  #�1"#  .�1�'� . �(�  6!�'�("#�'��  .� -
'2,�  �  1�1�$,�%&0$"/"  6(";&00�  # ;&!"*  '& -
"4�"1�*"  6(�*&'2,9  6(";&00')  6"1�"1 . 

�("#&1&'')&  �#,"(0$�*  $"!!&$,�#"*  '�  
4�.& $�-&1()  -�.�%&0$"/"  #"06�,�'�2  �  06"( -

,�  �54��
  6&1�/"/�%&0$�& +$06&(�*&',)  6" -
$�.�!� , %," 6(&1!"3&'')&  �#,"(�*�  *&,"1�%&-
0$�2 0�0,&*�  �  ,&�'"!"/�2  -"(*�("#�'�2  -� -
.�%&0$"  $5!9,5()  !�%'"0,�  0,51&',"#  +--&$ -
,�#')  4!�/"1�(2  /�4$"*5  6"14"(5  *&,"1"#  �  
0(&10,# -�.�%&0$"/"  #"06�,�'�2 , (&/5!2('"  
6&1�/"/�%&0$"  1��/'"0,�$&  �  '&6(&()#'"*5  
$"',("!7  5%&4'"  1&2,&!9'"0,�  �  -�.�%&0$"  
6"1/","#!&''"0,�  0,51&',"# . �  +$06&(�*&' -
,�!9')�  /(566��  6("�0�"1�!"  $"*6!&$0'"&  
-"(*�("#�'�&  #0&� $"*6"'&',"#  -�.�%&0$"  
$5!9,5()  !�%'"0,�  0,51&',"#  .�  0%&, ",4"(�  �  
6(�*&'&'�2  *&,"1"#  �  0(&10,# -�.�%&0$"/"  
#"06�,�'�2 , �  ,�$3&  4!�/"1�(2  (&/5!2('"  1� -
�/'"0,�$&  .1"("#92  0,51&',"#  �  6"0,"2''"*5  
$"',("!7  ��  -�.�%&0$"  6"1/","#!&''"0,� . 
 
 

<()<'<)10*<+0"<=  �$),$&$' <  
D(:A  /$%"$'  9  1@F&$#  

�$ 0+0&;*;?  .1( "<$(0*8($,$  
9$9&$=(<=  '  19*$'<=A  

9$%;'($'0&;*8($?  �$),$&$' <  
�/:�,2'  � .� . 

���
��	
��  
�	����	�������  ������	����  
���
�� , #�		��  

 
�6"(,�#')&  1"0,�3&'�2  # '�0,"28&&  

#(&*2 # .'�%�,&!9'"  *&(& .�#�02,  ",  ,"/" , 
'�0$"!9$"  6"!'"  (&�!�.57,02  # 50!"#�2�  0"-
(&#'"#�'�  �  6"1/","#$�  $ '�*  6",&';��!9')&  
#".*"3'"0,� , "450!"#!&'')&  �'1�#�15�!9') -
*�  "0"4&''"0,2*� . �"+,"*5  "0'"#'"  0*)0!  
�'1�#�15�!9'"/"  6"1�"1�  # 06"(,&  0"0,"�,  # 
,"* , %," '&"4�"1�*"  4)0,("  �  "6&(�,�#'"  $"' -
0,(5�("#�,9  6("/(�**5  -"(*�(578��  #".1& -
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0,#�  '�  "0'"#&  .'�'�&  �'1�#�15�!9')�  "0" -
4&''"0,& . 

="$0&()  �  4"(;) , 6"  0(�#'&'�7  0 1(5-
/�*�  06"(,0*&'�*� , %�8& �06),)#�7,  6(&1-
0"(&#'"#�,&!9'57  '�6(23&''"0,9 , #0,(&%�209 
""1�'  '�  "1�' " 0 6(",�#'�$"* . �74"  "6), -
')  ,(&'&(  6"14�(�&,  �'1�#�15�!9')&  65,�  
56(�#!&'�2  -5'$;�"'�!9')*  0"0,"2'�&*  0#"-
&/" 5%&'�$�. �"  +,"  1&!�&,02 +*6�(�%&0$� , 
*&,"1"*  6("4  �  ":�4"$ . �'1�#�15�!9'�2  *� -
'&(�  1&2,&!9'"0,�  # 4"(94& #)(�4�,)#�&,02  # 
0"0,2.�'�2�  �  ,(&'�("#"%')�  .�'2,�2� . 
'�  
.�#�0�,  ",  60���%&0$��  �  -�.�%&0$��  "0"4&' -
'"0,&  06"(,0*&'"#  �  6"!5%�&, �'1�#�15�!9 -
'"&  #)(�3&'�&  # ,&�'�$&  �  ,�$,�$& . 

�6&;��!�.�;�2 , 6("#"1�*�2  0 5%&,"* 
�'1�#�15�!9')�  "0"4&''"0,&  06"(,0*&'� , 
6".#"!2&,  '��4"!&&  6"!'"  6("2#�,9  &/" 06"-
0"4'"0,�  # 06"(,&  �  51"#!&,#"(�,9  06"(,�#')&  
�',&(&0) . ��%�0,57  ":�4"%') , '&  ",#&%�7-
8�  �'1�#�15�!9')*  "0"4&''"0,2*  #)4"(  
06&;��!�.�;��  0#"1�,  '�  '&,  50�!�2  06"(,0*& -
'�  �  ,(&'&(� . �  +,"  0#2.�  #�3'57  ("!9  �/(�&,  
1��/'"0,�$�  �'1�#�15�!9')�  06"(,�#')�  "0" -
4&''"0,& . �(�';�6  �'1�#�15�!�.�;��  ,(&45-
&,, %,"4)  # 06"(,�#'"  ,(&'�("#$&  ,8�,&!9'"  
"4&06&%�#�!"09 0"",#&,0,#�&  ("0,�  '�/(5."$  
-5'$;�"'�!9')*  �  �1�6,�;�"'')*  #".*"3'" -
0,2*  "(/�'�.*�  0 5%&,"* �'1�#�15�!9')�  (�. -
!�%�  ,&*6"#  (�.#�,�2  ,(&'�("#�''"0,� . 
0" -
4"& .'�%&'�& , 6"  *'&'�7  � .	 . ��!"2'� , �'1� -
#�15�!�.�;�2  �*&&,  # &1�'"4"(0,#�� , ,�$  $�$ # 
/(566& +,��  #�1"#  06"(,�  "1�'�$"#"  #)0"$"/"  
(&.5!9,�,�  *"3'"  1"4�,902  (�.')*�  06"0"4� -
*�  #&1&'�2 4"(94) . 
06&�  #" *'"/"*  .�#�0�,  
",  ,"/" , '�0$"!9$"  �.4(�'')  #�(��',  #&1&'�2 
4"(94)  �1&$#�,&'  �'1�#�15�!9')*  #".*"3'" -
0,2*  06"(,0*&'�  �  0"#(&*&'')*  ,&'1&';�2*  
(�.#�,�2  1�''"/"  #�1�  06"(,� . 


1'�*  �.  "4@&$,�#')�  $(�,&(�&#  -5'$ -
;�"'�!9'"/"  0"0,"2'�2  ���  2#!2&,02 #(&*2 
.(�,&!9'" -*","('"  (&�$;�&  (��� ), ��(�$,& -
(�.578�&  0$"("0,9  6(",&$�'�2  6(";&00"#  
,"(*"3&'�2  �  #".4531&'�2  # ��� , 06"0"4-
'"0,9  $ 1�--&(&';�("#"%'"*5  ,"(*"3&'�7  �  
,"%'"0,�  #)6"!'2&*"  (�4",) . 

�(&*2  (&�$;��  (�00*�,(�#�7,  $�$ �',& -
/(�!9')  6"$�.�,&!9  -5'$;�"'�!9'"/"  0"0,"2 -
'�2  ;&',(�!9'"  '&(#'"  0�0,&*) , ",(�3�7 -
8�  ,�$�&  "0'"#')&  0#" 0,#� , $�$ #".451� -
*"0,9 , !�4�!9'"0,9  �  (&�$,�#'"0,9  (� .� . �"0 -
$5,"#� , 1975). 

�("0,�2  0&'0"*","('�2  (&�$;�2  (&�!� -
.5&,02 %&(&. -"(*�("#�'�&  -5'$;�"'�!9'"  
0�0,&*) , (�4",�  $","("  .�#�0�,  ",  0"/!�0" -
#�''"0,� , 0�'�("''"0,�  #(&*&'')�  �  6(" -
0,(�'0,#&'')�  6�(�*&,("#  +,"  0�0,&*)  �  

0"#6�1&'�2  (�,*"#  #".4531&'�2  # '&(#')�  
$!&,$��  (� .� . �"(". , 2003). 


1'"  �.  '��4"!&&  �'-"(*�,�#')�  *&-
,"1�$  ";&'$�  -5'$;�"'�!9'"/"  0"0,"2'�2  %&-
!"#&$�  2#!2&,02 "6(&1&!&'�&  #(&*&'�  !�,&', -
'"/"  6&(�"1�  6("0,"  0&'0"*","('"  (&�$;��  
(���� ), ��(�$,&(�.578&  #(&*&'')&  6"$�.� -
,&!�  '&(#')�  6(";&00"# , 2#!278��02  "0'"# -
')*�  # 60��"*","(')�  1& 0,#�2�  %&!"#&$� 
(=.� . 	0�-�("# , � .� . �"0$5,"#� , 1975;  
� .� . �"(". , � .� . �54�("# , 2001; � .� . �"(". , 
2003; �$"#!&#  =.� ., 2003; 
 .� . ��,"#%&'$" , 
2007). 

��  0&/"1'2:'�  1&'9 # $�%&0,#& '��4" -
!&& 6(�$,�$5&*"/"  �  "4@&$,�#'"/"  *&,"1�  "6 -
(&1&!&'�2  -5'$;�"'�!9'"/"  0"0,"2'�2  ���  # 
60��"-�.�"!"/��  06"(,�#'"  �  6("-&00�" -
'�!9'"  1&2,&!9'"0,�  �06"!9.5&,02  #�(��;� -
"''�2  �("'"(&-!&$0"*&,(�2 , # "0'"#&  $","("  
!&3�,  0,�,�0,�%&0$�  �'�!�.  !�,&',')�  6&-
(�"1"#  6("0,"  0&'0"*","('"  (&�$;��   
(=.� . 	0�-"# , � .� . �"0$5,"#� , 1975; � .� . ��# -
!"#� , 1988; � .� . �"(". , � .� . �54�("# , 2001; 

 .� . ��,"#%&'$" , 2009). 
,'"0�,&!9'�2  6(" -
0,",�  +,"  *&,"1�$� , 51"40,#"  && 6(�*&'&'�2  # 
&0,&0,#&'')�  50!"#�2� , 6(�$,�%&0$"& ",05,0, -
#�& #!�2'�2  -�$,"(�  ,(&'�("#�''"0,�  1�7,  
#".*"3'"0,9  �06"!9."#�,9  && $�$ +$06(&00-
*&,"1  # 6(�$!�1')�  �00!&1"#�'�2�  6"  ";&'$�  
-5'$;�"'�!9')�  0"0,"2'�  %&!"#&$�. 

�  $�%&0,#& *&,"1�  "6(&1&!&'�2  -5'$ -
;�"'�!9'"/"  0"0,"2'�2  ���  06"(,0*&'"#  *)  
�06"!9."#�!�  �("'"(&-!&$0"*&,(�7 , # "0'"#& , 
$","("  !&3�,  0,�,�0,�%&0$�  �'�!�.  !�,&', -
')�  6&(�"1"#  6("0,"  0&'0"*","('"  (&�$;�� . 
��*�  �06"!9."#�!�09  *&,"1�$�  «<$06(&00 1� -
�/'"0,�$�  -5'$;�"'�!9'"/"  0"0,"2'�2  �  (�4" -
,"06"0"4'"0,�  %&!"#&$�», (�.(�4",�''�2  -�( -
*"  ��	�
�  / . ��'$, -�&,&(45(/  (� .� . �" -
(". , 2003). 
40!&1"#�'�&  06"(,0*&'"#  *)  6(" -
#"1�!�  # ",1&!9'"  !�4"(�,"(�� , 4&. 6(�05, -
0,#�2  !�; , '&  6(�'�*�78��  '&6"0(&10,#&''"  
5%�0,�2 # "40!&1"#�'�� . �06),5&*)  '��" -
1�!02  6(2*"  6&(&1 +$(�'"*  *"'�,"(� . ��1�%�  
�06),5&*"/"  0!&1"#�,9  5$�.�'�2*  +$06&(�-
*&',�,"(� . 

�"  0(&1'&/(566"#)*  6"$�.�,&!2*  -5'$ -
;�"'�!9'"  �0�**&,(��  !&#"  �  6(�#"  (5$�  5 
7'":& , �'�!�.�("#�!�09  $"+--�;�&',)  # 
(�.!�%')&  6&(�"1)  06"(,�#'"  6"1/","#$� . 
���4"!&&  .�*&,')&  (�.!�%�2  6"  $(�,&(�2*  
�  
(50," %�#"0,9  (&�$;�� ) �  
��  (5("#&'9  -5'$ -
;�"'�!9')�  #".*"3'"0,&  0-"(*�("#�''"  
-5'$;�"'�!9'"  0�0,&*) ). 
  7')�  06"(,0*& -
'"#  (�.!�%')�  #�1"#  06"(,�  '�4!71�&,02  1"-
*�'�("#�'�&  !&#"/"  6"!5:�(�2 . �!2  4"!&& 
$#�!�-�;�("#�'')�  06"(,0*&'"#  �*&&,02 (�. -
!�%'�2  !�,&(�!�.�;�2  -5'$;�"'�!9'"  �0�* -
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*&,(��  # .�#�0�*"0,�  ",  #�1�  06"(,� . ��$ , 5 
06"(,0*&'"#  0!"3'"$""(1�'�;�"'')�  #�1"#  
06"(,�  4)!"  #)2#!&'"  6(&"4!�1�'�&  6(�#"/"  
6"!5:�(�2  # 0-"(*�("#�''"0,�  -5'$;�"'�!9 -
'"  0�0,&*) , 6"  0(�#'&'�7  0 ;�$!�%&0$�*�  
#�1�*�  06"(,� . 

�"#(&*&'')  06"(,  6(&1@2#!2&, 6"#) -
:&'')&  ,(&4"#�'�2  $" #0&* 0,"("'�*  6"1/" -
,"#$�  06"(,0*&'� , 5*&'�7  56(�#!2,9  0"4"  �  
-"(*�("#�,9  50," %�#"&  -5'$;�"'�!9'"&  0"-
0,"2'�& , 6".#"!278&&  "058&0,#�,9  # +$0,(&' -
')�  50!"#�2�  "6,�*�!9'57  60��"*","('57  
1&2,&!9'"0,9 . 
06&:'"0,9  #)6"!'&'�2  ,(&4" -
#�'� , 6(&1@2#!2&*)� (�.!�%')*�  #�1�*�  
06"(,� , 0#2.�'�  0 *&36"!5:�(')*�  -5'$;�" -
'�!9')*�  �0�**&,(�2*� . 
6(&1&!&'�&  !�,& -
(�!9'"/"  -&'",�6�  0&'0"(')� , *","(')�  �  
60���%&0$��  �0�**&,(�  �*&&,  .'�%&'�&  1!2 
6"�0$�  "6,�*�!9')�  65,&  ,(&'�("#"%'"/"  
6(";&00�  �  6(�$,�$�  06"(,�#'"/"  ",4"(� . 

��$�*  "4(�."* , *)  "058&0,#�!�  0(�#'� -
,&!9')  �'�!�.  $"!�%&0,#&'')�  ��(�$,&(�0,�$  
60��"-�.�%&0$��  6"$�.�,&!&  6"  *&,"15  #� -
(��;�"''"  �("'"(&-!&$0"*&,(��  06"(,0*& -
'"# . �"3'"  $"'0,�,�("#�,9 , %," # 50!"#�2�  
06"(,�#'"  1&2,&!9'"0,�  $"+--�;�&',  -5'$ -
;�"'�!9'"  �0�**&,(��  # 4"!9:�'0,#&  0#"&* 
�*&&,  2#'57  -!5$,5�;�7  6"$�.�,&!&  # .�#� -
0�*"0,�  ",  #�1�  06"(,�#'"  06&;��!�.�;�� , �  
$5*5!2,�#')�  "0"4&''"0,&  60��"-�.�%&0$"  
'�/(5.$� , %," 6"1,#&(31�&,02 $(�,&(�2*�  
-5'$;�"'�!9'"/"  0"0,"2'�2 : 
�  �  
�� . ��' -
')&  $(�,&(��  "4!�1�7,  '��4"!9:&  %5#0,#�-
,&!9'"0,97  $ -!5$,5�;�2*  -5'$;�"'�!9'"/"  
0"0,"2'�2  ��� . <$06(&00-1��/'"0,�$�  -5'$ -
;�"'�!9'"/"  0"0,"2'�2  ���  0 6"*"897  #� -
(��;�"''"  �("'"(&-!&$0"*&,(��  *"3&,  4),9  
�06"!9."#�'� , $�$ 1"6"!'�,&!9')  *&,"1  
1�--&(&';��!9'"  ";&'$�  -5'$;�"'�!9'"/"  
0"0,"2'�2  06"(,0*&'"#  �  1�'�*�%&0$"/"  $"' -
,("!2  ("6&(�,�#'"/" , ,&$58&/", +,�6'"/" ) 
5("#'2  (�4","06"0"4'"0,�  �  '�6(23>''"0,�  # 
(�.!�%')�  6&(�"1��  06"(,�#'"  1&2,&!9'"0,� . 
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1. �"0$5,"#�  � .� . 
;&'$�  -5'$;�"'�!9 -

'"/"  0"0,"2'�2  ;&',(�!9'"  '&(#'"  0�0,&*)  
6"  6�(�*&,(�*  6("0,"  1#�/�,&!9'"  (&�$;��  / 
� .� . �"0$5,"#�  // ��.�"! . �5(' . ���� . – 1975. – 
� . 61, � 1. – �  3-12. 

2. �"(".  � .� . <$06(&00-1��/'"0,�$�  
-5'$;�"'�!9'"/"  0"0,"2'�2  �  (�4","06"0"4 -
'"0,�  %&!"#&$� / � .� . �"(". . – ��4 .: 
��	�
� , 2003. – 38 0. 

3. �"(".  � .� . �&,"1"!"/�2  ";&'$�  �  
6("/'".�("#�'�2  (�4","06"0"4'"0,�  %&!"#&$�-
"6&(�,"(�  / � .� . �"(". , � .� . �54�("# . - ��4 .: 
�
�  «�&,(";&',( », 2001. -80 0. 

(;&%0)<"<$((:;  
�;)0,$,<@;9 <;  &;A($*$,<<   

 0  9%;)9&'$  $%,0(<+0"<<  
90#$9&$=&;*8($?  %0/$&:  

9&1);(&$'  
�!�/�'�  � .� ., �(&#;&#�  � .� ., �&*51(�2  � .? . 
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��3')*  50!"#�&*  (�.#�,�2  6("-&00�" -
'�!9'" -6&1�/"/�%&0$"  $"*6&,&','"0,�  0,5-
1&',"# , (�.#�,�2  ��  *)0!�,&!9'"  1&2,&!9'" -
0,� , #"06�,�'�2  6".'�#�,&!9'"  �$,�#'"0,�  
2#!2&,02 0�*"0,"2,&!9'�2  (�4",� , "(/�'�.�;�2  
$","("  0"0,�#!2&,  058&0,#&''57  %�0,9 "4(� -
."#�,&!9'"/"  6(";&00�  # #5.&. �0��"!"/�  ",*& -
%�7, , %," ,"!9$"  �$,�#'�2  0�*"0,"2,&!9'�2  
1&2,&!9'"0,9  1�&, +--&$,�#')&  (&.5!9,�,)  6"  
50#"&'�7  0,51&',�*�  0"1&(3�'�2  5%&4')�  
1�0;�6!�' . 

�'"/�&  0,51&',)  54&31&')  # ,"* , %," 
.'�'�2  "'�  1"!3')  6"!5%�,9  ",  6(&6"1�#�,&!2  
# /","#"*  #�1& '�  !&$;�2� , 0&*�'�(0$��  �!�  
6(�$,�%&0$��  .�'2,�2� , .�4)#�2  "  ,"* , %," 
.'�'�2  &0,9 6("15$,  (�4",)  %&!"#&%&0$"/" 
0".'�'�2 , �  �*&7,  05/54" �'1�#�15�!9')  
��(�$,&( . �'�'�2  1"!3')  6(�"4(&,�,902  '&  
,"!9$"  # 6(";&00& "45%&'�2, '"  �  # 6(";&00& 
5%&'�2, 0�*"0,"2,&!9'"  �  �00!&1"#�,&!90$"  
1&2,&!9'"0,� . �"!9$"  # +,"*  0!5%�& "'�  6(� -
"4(&,�7,  !�%'"0,')  0*)0! , 0,�'"#2,02  1"0-
,"2'�&*  0,51&',� . 

�"/!�0'"  0"#(&*&''"  "4(�."#�,&!9'"  
6�(�1�/*&  – !�%'"0,'"  "(�&',�("#�''" , 5%�-
,&!9 1"!3&'  "4!�1�,9  -5'1�*&',�!9')*�  .'� -
'�2*�  6&1�/"/�$� , 60��"!"/�� , 6(&1*&,�  0#"&  
06&;��!�.�;�� , 6("-&00�"'�!9')*�  5*&'�2*�  
�  '�#)$�*�  1&2,&!9'"0,� , "6),"*  ,#"(%&0$"  
�  �00!&1"#�,&!90$"  1&2,&!9'"0,�  6"  (&:&'�7  
�$,5�!9')�  6("4!&*  "4(�."#�'�2 , "6),"*  0"-
;��!9'" -";&'"%'"  1&2,&!9'"0,� . 

�"051�(0,#&'')  "4(�."#�,&!9')  
0,�'1�(,  #)0:&/"  6("-&00�"'�!9'"/"  "4(�." -
#�'�2  ",#"1�,  '�  #'&�51�,"('57  0�*"0,"2 -
,&!9'57  (�4",5  '&  *&'&& 25 %�0"# # '&1&!7  # 
0(&1'&*  .�  #&09 6&(�"1  "45%&'�2, %," 0"0,�# -
!2&, 6"!"#�'5  '&1&!9'"/"  4713&,�  #(&*&'�  
0,51&',� . <,"/"  #(&*&'�  1"0,�,"%'"  1!2 "(/� -
'�.�;��  6("15$,�#'"  0�*"0,"2,&!9'"  1&2-
,&!9'"0,�  0,51&',� . 

��*"0,"2,&!9'�2  (�4",�  0,51&',�  2#!2-
&,02 "1'"  �.  #�3'& :��  0"0,�#!278��  5%&4-
'"/"  6(";&00�  # �"1& , $","("  6("�0�"1�,  
-"(*�("#�'�&  '�#)$"# , 5*&'�  �  .'�'�  �  # 
1�!9'& :&*  "4&06&%�#�&,02 50#"&'�& 0,51&'-
,"*  6(�&*"#  6".'�#�,&!9'"  1&2,&!9'"0,� , 
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(�.#�,�&  �',&(&0�  $ ,#"(%&0$"  (�4",& , 06"-
0"4'"0,�  (&:�,9  5%&4')& �  '�5%')&  .�1�%� . 

�("4!&*�  0�*"0,"2,&!9'"  (�4",)  '� -
:!�  ",(�3&'�&  # ,(51��  ? .� . =�4�'0$"/" ,  
� .� . �"!�',� , � .� . �0�6"#� , 	 .� . ���&!90"'� , 
� .� . ��$�'1("#� , � .� . ��1$�0�0,"/" ,  
� .� . ��*"#"  �  1( . <,"  6"'2,�&  (�00*�,(�#� -
&,02 �  $�$ -"(*�  "(/�'�.�;�� , �  $�$ *&,"1 , �  
$�$ 0(&10,#" "45%&'�2, �  $�$ #�1  5%&4'"  1&2-
,&!9'"0,� . 
4"48�2  (�.!�%')&  6"1�"1)  $ "6 -
(&1&!&'�7  1�''"/"  6"'2,�2 , *)  6"1 	��� -
	�����('���  �������  451&* 6"'�*�,9  �(��� -
������  �����		  ����(�����  	���������  $��� -
��� , ��$(����
�  ������  	(�1��	�� , 
�
  ���  
��������	
��  ������1
�  �����������(� , ��
  
�  ��$  �
�  ����	���	������
�  ���	��� . 


1'�*  �.  50!"#�  -"(*�("#�'�2  �  (�. -
#�,�2  0�*"0,"2,&!9'"0,�  0,51&',"#  2#!2&,02 
�06"!9."#�'�&  # 5%&4'"* 6(";&00& #5.�  �$,�# -
')� , �',&(�$,�#')�  �!�  1��!"/"#)�  ,&�'"!" -
/�  �  *&,"1"#  "45%&'�2, '�6(�#!&'')�  '�  6&-
(&"(�&',�;�7  1&2,&!9'"0,�  5%�,&!2 ",  �' -
-"(*�;�"''"  $ "(/�'�.�;�"''" ; (�.#�,�&  5 
0,51&',"#  0";��!9')�  �  �',&!!&$,5�!9')�  
06"0"4'"0,& , '&"4�"1�*)�  1!2 0�*"0,"2,&!9 -
'"  (�4",) . 

�)1&!27,02  6&1�/"/�%&0$�& ,&�'"!"/��  
'�  "0'"#& : 1) +--&$,�#'"0,�  56(�#!&'�2  �  "( -
/�'�.�;��  5%&4'"/" 6(";&00� : 6("/(�**�(" -
#�''"/"  "45%&'�2, 5("#'&#"  1�--&(&';�� -
;�� , 1�--&(&';�("#�''"/"  "45%&'�2 6"  �',& -
(&0�*  1&,& , �'1�#�15�!�.�;��  "45%&'�2, $"! -
!&$,�#'"/"  06"0"4�  "45%&'�2, /(566"#"  1&2-
,&!9'"0,� , 6&(06&$,�#'" -"6&(&3�78&/"  "45-
%&'�& 0 �06"!9."#�'�&*  "6"(')�  0�&*  6(�  
$"**&',�(5&*"*  56(�#!&'��  �  1( .; 2) 1�1�$ -
,�%&0$"/" �  *&,"1�%&0$"/"  50"#&(:&'0,#"#� -
'�2  5%&4'"-#"06�,�,&!9'"/"  6(";&00� : 5$(56-
'&'�2  1�1�$,�%&0$��  &1�'�; , *"15!9'"/"  "45-
%&'�2, �',&/(�;�� , 1&!�4&(�;��  �  1( .; 3) �!9 -
,&('�,�#')&  ,&�'"!"/�� : 6("15$,�#'"/"  "4(� -
."#�'�2 , #&("2,'"0,'"/"  "4(�."#�'�2 , *�0,&( -
0$�� , +#(�0,�%&0$"/"  "4(�."#�'�2 , (�.#�,�2  
$(�,�%&0$"/"  *):!&'�2  %&(&. %,&'�& �  6�09-
*" , 6"(,-"!�" , �'�!�.�  $"'$(&,')�  0�,5�;�� , 
$& 0-0,�1�  �  , .1. 

�  6"0!&1'&& #(&*2 '��4"!&&  6"65!2('"  
# 6&1�/"/�%&0$"*  0""48&0,#& 2#!2&,02 ,&�'" -
!"/�2  �',&(�$,�#'"/"  "45%&'�2, $","(�2  6" -
.#"!2&,  (�.#�#�,9  5 5%�8��02  06"0"4'"0,9  $ 
�'�!�.5  �'-"(*�;��  �  "6(&1&!&'�7  6("4!& -
*) ; 5*&'�&  '��"1�,9  #".*"3'"0,�  �  (&05(0)  
1!2 (&:&'�2  6("4!&*) , #)(�4�,)#�,9  0,(�,& -
/�7  1"0,�3&'�2  ;&!&  �  6!�'�("#�,9  $"'$(&, -
')&  1& 0,#�2 ; 06"0"4'"0,9  $ 1�0$500��  �  6&(&-
/"#"(�* , �  ,�$3&  0"1& 0,#5&, 6"#):&'�7  5* -
0,#&''"  �$,�#'"0,� , 0";��!9'"  6".�;�� , 
"0*)0!&'�7  6"!5%&''"/"  "6),� , (�.#�,�7  

$(�,�%&0$"/"  *):!&'�2 ; 6"4531�&,  $ 0�*" -
0,"2,&!9'"0,�  �  ",#&,0,#&''"0,�  .�  6(";&00 
6"!5%&'�2 , "0#"&'�2  �  6(�*&'&'�2  .'�'� . 

�"';&6,5�!9'�2  �1&2 ,&�'"!"/��  $(�,� -
%&0$"/" *):!&'�2  – -"(*�("#�'�&  5 0,51&'-
,"#  6".�;��  054@&$,� 0"40,#&''"  5%&4'"-
6".'�#�,&!9'"  1&2,&!9'"0,� , 5*&'�  (&-!&$ -
0�("#�,9 , "(/�'�."#)#�,9 , "058&0,#!2,9 , 1"0-
,�/�,9  0�*"0,"2,&!9'"  6"0,�#!&'')�  ;&!& . 

�&�'"!"/�2  (�.#�,�2  $(�,�%&0$"/"  
*):!&'�2  ",$()#�&,  :�("$�&  #".*"3'"0,�  
1!2 ,#"(%&0,#� 0,51&',"# , 1!2 6("2#!&'�2  0#"-
&  �'1�#�15�!9'"0,� , ";&'$�  6(&6"1�#�,&!2  
6"0,&6&''"  �',&/(�(5&,02  0 0�*"";&'$"  5%�-
8&/"02, 0 !�%')*  054@&$,')* "6),"*  $�31"/"  
5%�0,'�$�  "4(�."#�,&!9'"/"  6(";&00� . 


(�/�'�!9')*  06"0"4"*  "4@&$,�#�.� -
;��  6".'�#�,&!9'"/"  "6),�  �  "(/�'�.�;��  0�-
*"0,"2,&!9'"  '�5%'"  (�4",)  2#!2&,02 ,&� -
'"!"/�2  «6"(,-"!�" ». «�"(,-&!9 » – "0"4)  
65,9 04"(� , �(�'&'�2  �  "4(�4",$�  �'-"(*� -
;�� : 6"(,-&!9  $"'-&(&';��  0 -� !�*�  6"  ,&-
*�,�$&  "40531�&*)�  6("4!&* , -�$,)  �  2#!&-
'�2 , ",%>,)  "  $"'05!9,�;�2�  0 '�5%')*  (5$" -
#"1�,&!&* , 4�4!�"/(�-�2 , "0"4"  #�3')&  $"' -
06&$,), 0#"�  (&-!&$0�#')&  (�.*):!&'�2 ; 
6"(,-&!9  !�%')�  1"0,�3&'� , /1& #0& 654!� -
$�;�� , 6("&$,)  �  5%�0,�& # $"'$5(0�� , $"'-& -
(&';�2�  �  , .1. 

��!�%�&  6"0,"2''"  "4(�,'"  0#2.�  0 
5%&'�$"*  – 1& 0,#&'')  0,�*5!  0"#&(:&'0, -
#"#�'�2  0�*"0,"2,&!9'"  (�4",) . �06"!9."#� -
'�&  ,&�'"!"/��  6"(,-&!2  – 0�*"";&'$�  (�0 -
:�(2&,  #".*"3'"0,�  0�*"0,"2,&!9'"  (�4",)  
�  0",(51'�%&0,#�  0,51&',�  �  6(&6"1�#�,&!2 . 
�'-"(*�;�2  # 6"(,-&!&  6"1#�3'� , !&/$"  6&-
(&$"'0,(5�(5&,02 , 0"",#&,0,#&''"  *&'27,02  
'�.#�'�2  -� !"# , 6"(,-&!9  *"3'"  6&(�"1�%&-
0$� «%�0,�,9 », "0#"4"31�2  ",  !�:'��  1"$5-
*&',"# , �!�  $"1�("#�,9  �'-"(*�;�7  # *"1&!9 , 
0�&*5, #)#"1 , 6&(06&$,�#5. 


4(�."#�,&!9'�2  ,&�'"!"/�2  6&1�/"/� -
%&0$�� *�0,&(0$��  6(�:!�  $ '�*  # �"00�7  �.  
�(�';��  �  '&0&, �1&�  �&315'�("1'"/"  1#� -
3&'�2  «�"#"&  "4(�."#�'�& », $","()&  45('"  
(�.#�#�!�09  # '�%�!&  XXI #&$� (	 . =�00�0 ,  
� . =�:!2( , � . ���3&  �  1( .). «�(�';5.0$�2  
/(566�  '"#"/"  "4(�."#�'�2 » («Groupe Francais 
d’ Education Nouvelle») – 1"4("#"!9'"&  ,#"(%&-
0$"& "4@&1�'&'�&  5%&')�  �  6(�$,�$"#  �(�' -
;��  6(�*&'2&,  *�0,&(0$57  $�$ 0(&10,#" 6&(&-
1�%� $"';&6,5�!9'"  �  6(�$,�%&0$"  0,"("'  
0#"&  6&1�/"/�%&0$"  0�0,&*) . �  �"00��  �1&�  
«�"#"/"  "4(�."#�'�2 » '�:!�  ",(�3&'�&  # 
:$"!&  � .� . ��#)1"#� , 	 .� . �&"',9&#� ,  
� .=. <!9$"'�'� , # 90-& /"1)  – # (�4",��   
=.� . ��0,&("#� , � .� . �!"4"1%�$"#� , � .	 . �5 -
$&(*�'  �  1( . ="!9:57  ("!9  # 6("6�/�'1&  *�0 -
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,&(0$��  0)/(�!�  *&315'�("1'�2  "(/�'�.�;�2  
«�&1�/"/�  .�  *�( ». 

�&�'"!"/�2  6&1�/"/�%&0$"  *�0,&(0$"  
2#!2&,02 "1'�*  �.  0(&10,#, $","("&  6(&1"0,�#!2 -
&, #".*"3'"0,�  1!2 (�.#�,�2  �'1�#�15�!9'"0,� , 
�*&&,  (&-!&$0�#'57 , !�%'"0,'"  1&2,&!9'"0,'57  
"(�&',�;�7 , 6(�  +,"*  #"06�,�,&!9')&  ;&!�  6(&-
#�!�(57,  '�1  "45%�78�*� . ��''�2  ,&�'"!"/�2  
�1&$#�,'�  6&1�/"/�%&0$�*  ;&!2* . �  ;&',(&  ,&� -
'"!"/��  6&1�/"/�%&0$"  *�0,&(0$"  – !�%'"0,9 . 

��$�*  "4(�."* , �$,�#�.�("#�,9  0�*" -
0,"2,&!9'57  (�4",5  # "4(�."#�,&!9'"*  6(" -
;&00& – .'�%�,  6"#)0�,9  && ("!9  # 1"0,�3&'��  
'"#)�  "4(�."#�,&!9')�  ;&!& , 6(�1�#  &  6(" -
4!&*')  ��(�$,&( , *",�#�(578�  0,51&',"#  
'�  ",'":&'�&  $ '&  $�$ $ #&158&*5 0(&10,#5 
-"(*�("#�'�2  5%&4')�  �  6("-&00�"'�!9')�  
5*&'� . ��3'57  ("!9  # +,"*  6(";&00& 6(�.#� -
')  0)/(�,9  '&,(�1�;�"'')&  6&1�/"/�%&0$�& 
,&�'"!"/�� . 
 
 

9$'%;#;((:;  &%;/$'0(<=   
  1@;/($#1  �%$";991  '  '1+;  

��4�$"#�%  � .	 .,�&(&!&;$"#�  � .� .,  
��$"!�&#�  ? .<. 

5�/
��	
��  
�	����	�������  ������	����  
� � , #�		��  

 

%&4'" -#"06�,�,&!9')  6(";&00 # 0"-

#(&*&''"*  #5.& '�6(�#!&'  '�  6"1/","#$5  #) -
0"$"$#�!�-�;�("#�''"/"  06&;��!�0,� , $"," -
()  451&, $"'$5(&',"06"0"4&'  '�  ()'$&  ,(5 -
1� , "4!�1�,9  #0&*�  $�%&0,#�*�  $"*6&,&','"/"  
6("-&00�"'�!� , 451&, "(�&',�("#�'  # 0*&3-
')�  0" 0#"&  6("-&00�"'�!9'"  1&2,&!9'" -
0,97  "4!�0,2� , 06"0"4&'  $ +--&$,�#'"  (�4",&  
'�  5("#'&  *�("#)�  0,�'1�(,"#  �  /","#  $ 1�!9 -
'& :&*5  6("-&00�"'�!9'"*5  ("0,5 . 

��%&0,#"  6"1/","#$�  06&;��!�0,�  ,�$"/"  
5("#'2  "4&06&%�#�&,02 #)0"$�*�  ,(&4"#�'�2 -
*�  6(�  ",4"(&  �4�,5(�&',"# , #)0"$"$#�!�-� -
;�("#�'')*  6(&6"1�#�,&!90$�*  6",&';��!"* , 
:�("$�*  �06"!9."#�'�&*  # "45%&'��  0"#(&-
*&'')�  ,&�'"!"/� , "4"(51"#�'�2  �  0"",#&, -
0,#�2  *�,&(��!9'" -,&�'�%&0$"  4�.)  1�''"*5  
5%&4'"*5 6(";&005 

�"#(&*&'')&  "0"4&''"0,�  5%&4'"-
#"06�,�,&!9'"/"  6(";&00�  # #5.& "450!"#!&')  
,&* , %," &/" -5'$;�"'�("#�'�&  6(&10,�#!2&,02 
0"4"  $�$ $(56')  '�5%'" -�''"#�;�"'')  
$"*6!&$0 *'"/"5("#'&#"/"  "4(�."#�'�2 , $"," -
()  #$!7%�&, # 0&42 0�*"0,"2,&!9'57  (�4",5  
0,51&',"# , #)4"(  !�%'"  "4(�."#�,&!9'"  ,(� -
&$,"(��  $�31"/"  "45%�78&/"02 # 0"",#&,0,#��  
0" 0#"�*�  06"0"4'"0,2*� . ="!9:�2  ("!9  ",#" -
1�,02  '�5%'"  "(/�'�.�;��  �  $"',("!7  5%&4-
'"/"  6(";&00� , %," 6".#"!2&,  "058&0,#!2,9  '�  

6(�$,�$&  /�4$"&  0"%&,�'�&  0�*"0,"2,&!9'"  
6".'�#�,&!9'"  1&2,&!9'"0,�  0,51&',"#  �  �0 -
6"!9."#�'�&  # "45%&'��  '"#)�  "4(�."#�,&!9 -
')�  ,&�'"!"/� . 

�  '�0,"28&&  #(&*2, $"/1�  �#("6�  #�"1�,  
# &1�'"&  "4(�."#�,&!9'"&  6("0,(�'0,#" , # 
5%&4')  6(";&00 ##"12,02 �  �6("4�(57,02  
'"#)&  -"(*)  �  0"#(&*&'')&  ,&�'"!"/��  �  
*&,"1)  "45%&'�2. 
'�  "(�&',�("#�')  '�  0". -
1�'�&  *�$0�*�!9'"  4!�/"6(�2,')�  50!"#�  
1!2 0,51&',"#  �  06"0"40,#57,  ��  6!"1",#"( -
'"*5  "45%&'�7 . 

��'')&  "45%�78�&  ,&�'"!"/��  #!�27,  
'�  $�%&0,#" �  (&.5!9,�,�#'"0,9  6(";&00�  "45-
%&'�2. 
'�  #$!7%�7,  # 0&42 1�0,�';�"'')&  
"4(�."#�,&!9')&  ,&�'"!"/�� , (�.!�%')&  ,&0," -
#)& *&,"1) , "45%�78�&  $"*697,&(')&  6(" -
/(�**) , $"*6!&$0  +!&$,("'')�  5%&4'�$"#, 
�06"!9."#�'�&  0&,�  �',&('&, . 

�  '�0,"28&&  #(&*2 6(�';�6  (�.#�,�2  �  
1"0,�3&'�2  '"#"/"  $�%&0,#� "45%&'�2 "4(&,�&,  
'"#)  0*)0! . �";��!9')&  -5'$;��  �  "4(�." -
#�,&!9')&  .�1�%�  0"#(&*&''"  #)0:&  :$"!)  
,(&457,  �06"!9."#�'�2  '"#)�  �'-"(*�;�"' -
')�  "45%�78��  ,&�'"!"/� , $","()&  # $"'&%-
'"*  �,"/&  4515, 06"0"40,#"#�,9  4"!&& $�%&0,-
#&''"*5  "4(�."#�,&!9'"*5  5("#'7  #)650$'� -
$"# �  #)0"$57  0";��!9'57  .�8�8&''"0,9  '�  
0"#(&*&''"*  ()'$&  ,(51� . 
 
 

(01@($ -<99*;)$'0&;*89 0=  
%0/$&0  9&1);(&$'   0  .0 &$%  

%0+'<&<=  &'$%@;9 $?  0 &<'($9&<  
��!�'"#0$�2  � .� ., �"0"!�6"#�  � .	 .,  

�(":$�'  	 .� . 
�����	
��   �����('���  ������	����  

���	����	
 , #�		��  
 

��5%'" -�00!&1"#�,&!90$�2  (�4",�  0,5-
1&',"#  2#!2&,02 "1'�*  �.  #�3'& :��  0(&10,# 
6"#):&'�2  $�%&0,#� 6"1/","#$�  06&;��!�0,"#  
0 #)0:�*  "4(�."#�'�&* , 06"0"4')�  4)0,("  
�1�6,�("#�,902  $ 0"#(&*&'')*  50!"#�2*  �' -
'"#�;�"''"/"  (�.#�,�2  +$"'"*�$� . 


0'"#'"  ;&!97  "(/�'�.�;��  '�5%'" -
�00!&1"#�,&!90$"  (�4",)  0,51&',"#  2#!2&,02 
"0#"&'�&  0,51&',�*�  "0'"#  6("-&00�"'�!9'" -
,#"(%&0$"  1&2,&!9'"0,� , *&,"1"# , 6(�&*"#  �  
'�#)$"#  #)6"!'&'�2  '�5%'" -�00!&1"#�,&!9 -
0$�� , 6("&$,')�  �  $"'0,(5$,"(0$��  (�4", , (�. -
#�,�&  06"0"4'"0,&  �  /","#'"0,�  $ �''"#�;� -
"''"  �'3&'&('"  1&2,&!9'"0,� . 

�  0#2.�  0 +,�*  "0'"#')*�  .�1�%�*�  
����  2#!27,02: 

- #"06�,�'�&  �  0�*"(&�!�.�;�2  !�%'"0, -
')�  �  ,#"(%&0$��  06"0"4'"0,&  0,51&',"#  
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(#0&0,"("''&&  (�.#�,�&  !�%'"0,�  0,51&',� , 
-"(*�("#�'�&  &/" "4@&$,�#'"  0�*"";&'$� ) 

- "45%&'�& *&,"1"!"/��  (�;�"'�!9'"/"  
�  +--&$,�#'"/"  1"4)#�'�2  �  �06"!9."#�'�2  
.'�'� ; 

- .'�$"*0,#"  0 0"#(&*&'')*�  *&,"1�*�  
(�4",)  0 '�5%'"  !�,&(�,5("  �  �'-"(*�;� -
"'')*�  �0,"%'�$�*� ; 

- 6"!5%&'�& '�#)$"#  ,#"(%&0$"  '�5%-
'"  �  �00!&1"#�,&!90$"  1&2,&!9'"0,� ; 

- #)2#!&'�&  06"0"4'"  *"!"1&3�  1!2 
1�!9'& :&/"  "45%&'�2 # �06�(�',5(& , (�4",)  
'�  $�-&1(��  �  # '�5%')�  !�4"(�,"(�2� ; 

��.#�,�&  ,#"(%&0$��  $�%&0,# 5 0,51&',"#  
'�%�!9')�  $5(0"# ,(&45&, ;&!&'�6(�#!&''"/"  
"45%&'�2 ��  ,&�'"!"/��  ,#"(%&0$"  1&2,&!9-
'"0,�  0 %&,$" "(/�'�."#�'')*  �  56(�#!2&*)*  
*)0!�,&!9')*  6(";&00"* . <,"*5  06"0"40,#5-
7,  $�$ 0"#(&*&'')&  «�$,�#')& » *&,"1)  6(&-
6"1�#�'�2 : 1�0$500�� , 6("4!&*')&  !&$;�� , 
$"'-&(&';�� , 1&!"#)&  �/()  �  , .1., ,�$  �  5%�-
0,�& 0,51&',"#  # '�5%'" -�00!&1"#�,&!90$"  
(�4",& . ��5%'" -�00!&1"#�,&!90$�2  (�4",�  0,5-
1&',"#  *"3&,  4),9  "(/�'�."#�'�  # (�*$��  0�-
*"/"  5%&4'"/" 6(";&00� , �  ,�$3&  #)6"!'2,902  
#" #'&5%&4'"& #(&*2. 

��  $�-&1(& ,&�'�%&0$"  *&��'�$�  
�����  ��
 , /1& 6("�"12,  "45%&'�& # "0'"# -
'"*  0,51&',)  '�%�!9')�  $5(0"#, ���� , #$!7 -
%�&*�2 # 5%&4')  6(";&00, (&�!�.5&,02  6(�  
(�.(�4",$&  �  .�8�,&  0,51&',�*�  $5(0"#)�  
6("&$,"#  �  (�4",  # -"(*&  +!&*&',"#  1&!"#"  
�/() , �  ,�$3&  6(�  #)6"!'&'��  $"'$(&,')�  
'&,�6"#)�  .�1�'�  '�5%'" -�00!&1"#�,&!90$"/"  
��(�$,&(�  # 6(";&00& �.5%&'�2  5%&4')�  1�0 -
;�6!�' . 

��5%'" -�00!&1"#�,&!90$�2  (�4",�  0,5-
1&',"# , #)6"!'2&*�2  #" #'&5%&4'"& #(&*2, 
"(/�'�.5&,02  # -"(*&  0,51&'%&0$�� 6(&1*&,-
'" -'�5%')�  $(53$"#  �  0&*�'�("# , �  ,�$3&  6(�  
6"1/","#$&  �  5%�0,��  0,51&',"#  # 6(&1*&,')�  
"!�*6��1��  (�.'"/"  5("#'2 . 

�#"(%&0$�  6(";&00 # "45%&'��  "%&'9 
�'1�#�15�!&' . 
'  ,(&45&, 0 "1'"  0,"("')  
3&!�'�2 , ,#"(%&0$"  *",�#�;��  0�*"/"  "45-
%�78&/"02, 0 1(5/"  0,"("')  '&"4�"1�*"  0". -
1�,9  0,�*5!�(57857  ,#"(%&0,#" "40,�'"#$5  # 
�51�,"(��  �  #)1&!�,9  #(&*2 1!2 �'1�#�15�!9 -
')�  .�'2,�  0" 0,51&',�*� . ���4"!9:&  0,&-
6&'�  +,�*  50!"#�2*  51"#!&,#"(2&,  ,�$�2  -"( -
*�  "45%&'�2, $�$ $5(0"#"& 6("&$,�("#�'�& . 

�"  #(&*2 #)6"!'&'�2  $5(0"#)�  6("&$-
,"#  0,51&',)  6(�"4(&,�7,  6&(#)  6(�$,�%&-
0$�  "6),  0�*"0,"2,&!9'"/"  '�5%'"/"  ,#"(%&-
0,#� . �(�  +,"*  (&:�&,02  ;&!)  (21 0!"3')�  �  
(�.'""4(�.')�  .�1�%. ��.(�4�,)#�&,02  50,(" -
0,#" , 06"0"4'"&  #)6"!'2,9  .�1�'')&  -5'$;��  
'�  $"'$(&,'"*  6("�.#"10,#&  # ,&%&'�& .�1�' -

'"/"  0("$�  0!534) . �("*&  ,"/" , 1"!3')  4),9  
5%,&')  ,(&4"#�'�2  +$"'"*�%'"0,� , ,&�'"!" -
/�%'"0,� , 50!"#�  +$06!5�,�;�� , ,(�'06"(,� -
("#$� , ,&�'�$�  4&."6�0'"0,�  �  1( . 

�  (&.5!9,�,&  0�*"0,"2,&!9'"  ,#"(%&-
0$"  (�4",)  6"1 (5$"#"10,#"*  6(&6"1�#�,&!2  
0,51&',  6(�"4(&,�&,  '�#)$�  (�4",)  0 '�5%'" -
,&�'�%&0$"  !�,&(�,5("  6"  .�1�''"  ,&*�,� -
$&, $(�,�%&0$"/"  ",4"(�  �  �'�!�.�  �'-"(*� -
;�� . ��.(�4�,)#�&,  �  6(�'�*�&,  +--&$,�#')&  
,&�'�%&0$�& (&:&'�2 ; #)6"!'2&,  (�0%&,)  0 
;&!97  "4&06&%&'�2 (�4","06"0"4'"0,�  �  '� -
1&3'"0,�  6("&$,�(5&*"/"  50,(" 0,#�  # 0"", -
#&,0,#��  0 ,(&4"#�'�2*�  '"(*�,�#'" -
,&�'�%&0$"  1"$5*&',�;�� . 

�  6(";&00& .�8�,)  0,51&',�*�  $5(0"-
#)�  6("&$,"#  6"  1�0;�6!�'�*  «�(�$!�1'�2  
*&��'�$� », «
0'"#)  $"'0,(5�("#�'�2  6(�4" -
("#  �  50,�'"#"$ » �  1( . '�  $�-&1(& ,&�'�%&0$"  
*&��'�$�  �06"!9.57,02  +!&*&',)  1&!"#"  �/ -
() . �&!"#�2  �/(�  – "1'�  �.  '��4"!&&  +--&$ -
,�#')�  -"(*  "45%&'�2, 6".#"!278�2  "4@&1�-
'�,9  .'�'�2  �  5*&'�2 , �  �06"!9."#�,9  ��  1!2 
6(�'2,�2  (&:&'�  # $"'$(&,'"  1&!"#"  0� -
,5�;��  # 0"",#&,0,#��  0 6(�'2,)*�  '�  0&42 
("!&#)*�  -5'$;�2*� . ��8�,�  $5(0"#"/"  6(" -
&$,� '�  $�-&1(& ,&�'�%&0$"  *&��'�$�  "(/�'� -
.5&,02 # -"(*&  $"'$5(0�  6"  ",4"(5  ,&�'�%& -
0$��  (�.(�4","$ . ��.(�4",%�$�  (0,51&',) ) 6" -
6�('"  6(&.&',57,  0#"�  6("&$,)  6&(&1 $"*�0 -
0�&  6(&6"1�#�,&!&  $�-&1() . �"*�00�2  ";& -
'�#�&,  $�%&0,#" 6(&10,�#!&''"  1"$5*&',�;��  
(%&(,&3�, .�6�0$� ), 5("#&'9  6(&.&',�;��  (1"$-
!�1� ), ",#&,)  '�  #"6("0) . �"6("0)  6"  6("&$,5 
*"/5,  .�1�#�,9  $�$ %!&')  $"*�00�� , ,�$  �  6(� -
05,0,#578�&  '�  .�8�,&  0,51&',) . <,",  *" -
*&',  "%&'9 #�3&'  1!2 "(/�'�.�;��  !�%'"/"  
�',&(&0�  0,51&',"# -0!5:�,&!&  $ 6(&1*&,5 
"40531&'�2 , , .$. 0,�*5!�(5&,  0�*"#)(�3&'�& , 
0�*"(&�!�.�;�7  45158��  06&;��!�0,"# . �". -
1�&,02 �,*"0-&(�  "3�#!&''"  1�0$500�� . 

	#,"(�*  6("&$,"#  '�  .�8�,&  6(&1"0,�# -
!2&,02 #".*"3'"0,9  6("#&0,�  0(�#'�,&!9'57  
";&'$5  �  6"1%&($'5,9 6(&�*58&0,#�  0#"&/" 
6("&$,�  6"  0(�#'&'�7  0 $"'$5(�(578�* . �  
(&.5!9,�,&  0".1�&,02 '&$�2  $"'-!�$,'�2  �!�  
0"(&#'"#�,&!9'�2  0�,5�;�2 , 0"6("#"31�78�2 -
02 &0,&0,#&''"  +*";�"'�!9'"  '�6(23&''" -
0,97 , %," 6"#):�&,  �',&(&0  $ 6(";&005 �/() . 

%�0,'�$�  6"$�.)#�7,  '&  ,"!9$"  6("-&00�" -
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1�,  (�06(&1&!&'�&  ,&*  1"$!�1"#  �  (&-&(�,"# . 
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06"0"4)  1&2,&!9'"0,� . �"+,"*5  0,51&'%&0$�& 
"!�*6��1)  - 0"(&#'"#�'�2  0,51&',"#  # ,#"(%&-
0$"*  6(�*&'&'��  .'�'�  �  5*&'�  6"  1�0;�6 -
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'2  6"  ,&"(&,�%&0$"  *&��'�$&  �  0"6(",�#!& -
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'�2  (�4",�  6(&10,�#!2&, 0"4"  5%&4'"& .�1� -
'�& , , .&. "4@&$, 1&2,&!9'"0,�  0,51&',� , 6(&1!� -
/�&*)  6(&6"1�#�,&!&* , 0 1(5/"  – -"(*5  6(" -
2#!&'�2  "6(&1&!&''"/"  06"0"4�  1&2,&!9'"0,�  
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6"  #)6"!'&'�7  0"",#&,0,#578&/"  5%&4'"/" 
.�1�'�2 , # (&.5!9,�,&  0,51&',  6"!5%�&, 0"#&(-
:&''"  '"#)& , (�'&&  &*5 '&  �.#&0,')& , .'�'�2  
�!�  5/!54!2&,  53& �*&78�&02  .'�'�2 . 

��*"0,"2,&!9'�2  (�4",�  2#!2&,02 #�3 -
'& :�*  50!"#�&*  0�*""(/�'�.�;��  # "#!�1& -
'��  *&,"1�*�  6("-&00�"'�!9'"  1&2,&!9'" -
0,� , 6".'�'�2  �  6"#&1&'�2. �  6(";&00& 0�*" -
0,"2,&!9'"  (�4",)  5 0,51&',�  -"(*�(5&,02  
'&"4�"1�*)  "4@&* �  5("#&'9  .'�'� , '�#) -
$"# �  5*&'�  1!2 (&:&'�2  6".'�#�,&!9')�  
.�1�%, #)(�4�,)#�&,02  60��"!"/�%&0$�2  50,� -
'"#$�  '�  0�0,&*�,�%&0$"& 6"6"!'&'�&  0#"��  
.'�'�  �  5*&'�  "(�&',�("#�,902  # 6","$&  
'�5%'"  �'-"(*�;�� . 

�  0"#(&*&'')�  50!"#�2�  45158&*5 �' -
3&'&(5  1!2 506&:'"/"  #)6"!'&'�2  6("-&0 -
0�"'�!9')�  .�1�% ,(&45&,02 #)0"$�  5("#&'9  
(�.#�,�2  0�*"0,"2,&!9'"0,�  #" #0&� && 0,(5$-
,5(')�  $"*6"'&',�� : '�%�'�2  ",  6"0,�'"#$�  
6("4!&*)  1"  "058&0,#!&'�2  $"',("!2  #)6"! -
'&'�2  6(�'2,)�  ,&�'�%&0$��  (&:&'� . <,"  
;&!9  1"0,�/�&,02  6"0(&10,#"*  "(/�'�.�;��  
#0&� -"(*  �  #�1"#  0�*"0,"2,&!9'"  (�4",)  # 
6(";&00& "45%&'�2. �"/!�0'"  /"051�(0,#&'')*  
0,�'1�(,�*  #)0:&/"  6("-&00�"'�!9'"/"  "4(� -
."#�'�2  '�  0�*"0,"2,&!9'57  (�4",5  0,51&',5  
",#"1�,02  .'�%�,&!9'"&  $"!�%&0,#" #(&*&'�  
("$"!"  50% "48&/"  "4@&*� %�0"#, 6(&1'�.'� -
%&'')�  1!2 �.5%&'�2  !74"  1�0;�6!�') ). 

<--&$,�#'�2  "(/�'�.�;�2  0�*"0,"2 -
,&!9'"  (�4",)  0,51&',"#  # (�*$��  $�31"  
5%&4'"  1�0;�6!�')  ,(&45&, '�!�%�2  5%&4'"-
*&,"1�%&0$"/"  $"*6!&$0� . 
���  #$!7%�&, 
$5(0 !&$;� , *&,"1�%&0$�& 5$�.�'�2  $ 6(�$,� -
%&0$�* �  !�4"(�,"(')*  .�'2,�2* , *&,"1�%&-
0$�& (&$"*&'1�;��  6"  "(/�'�.�;��  0�*"0,"2 -
,&!9'"  (�4",) , .�1�'�2  1!2 0�*"0,"2,&!9'"  
(�4",)  �  $"',("!9'" -�.*&(�,&!9')&  *�,&(�� -
!)  (.�1�'�2  �  #"6("0)  1!2 0�*"$"',("!2 , ,&0-
,"#)&  .�1�'�2  �  +$.�*&'�;�"'')&  4�!&,) ). 

="!9:"&  .'�%&'�&  6(�  +,"*  �*&&, :  
1) "4&06&%&''"0,9 5%&4'"  �  5%&4'"-
*&,"1�%&0$"  !�,&(�,5(" ; 2) "4&06&%&''"0,9 
$"*697,&('"  �  ,&!&$"**5'�$�;�"''"  ,&� -
'�$" . 

��3')*  50!"#�2*  (�.#�,�2  !�%'"0,')�  
$�%&0,# 0,51&',�  2#!2&,02 '�!�%�&  �'1�#�15 -
�!9')�  .�1�'� , 0 5%&,"* 5("#'2  6"1/","#$�  �  
0$!"''"0,�  0,51&',"# , �  ,�$  3& (�.(�4",$�  �  
#'&1(&'�&  *&31�0;�6!�'�(')�  6("&$,"# . 

�  $5(0& «�(�$!�1'�2  *&��'�$� » 0�*" -
0,"2,&!9'�2  (�4",�  "(/�'�.5&,02  1!2 -"(*�(" -
#�'�2  5 0,51&',"#  "0'"#')�  #�1"#  $"*6&,&' -
;�� : 

- 0";��!9'" -!�%'"0,')�  �  "48&$5!9,5( -
')� : 06"0"4'"0,9  0�*"0,"2,&!9'"  6(�"4(&,�,9  
'"#)&  .'�'�2 , �06"!9.52  0"#(&*&'')&  "4(�." -

#�,&!9')&  �  �'-"(*�;�"'')&  ,&�'"!"/�� ; 
06"0"4'"0,9  -"(*5!�("#�,9  �  6(�'�*�,9  (&-
:&'�2 , 4(�,9  '�  0&42 ",#&,0,#&''"0,9 ; 06"0"4-
'"0,9  �  /","#'"0,9  "48�,902  0" 06&;��!�0,�*�  
��  1(5/��  "4!�0,& ; 06"0"4'"0,9  �1�6,�(" -
#�,902 $ '"#)*  0�,5�;�2* ; 5*&'�&  #&0,� 6&(&-
/"#"() ; 

- �'0,(5*&',�!9')� : '��"1�,9  �  6&(&(�-
4�,)#�,9  �'-"(*�;�7 ; �06"!9."#�,9  �'-"( -
*�;�"'')&  0(&10,#� �  ,&�'"!"/�� ; 6("#"1�,9  
(�0%&,)  �  1&!�,9  #)#"1) ; 6(�*&'2,9  "0'"#')&  
6(�$!�1')&  6("/(�**')&  0(&10,#�; �06"!9." -
#�,9  0"#(&*&'')&  *&,"1)  *&,("!"/��  �  0,�' -
1�(,�.�;�� ; 

- "48&'�5%')& : 06"0"4'"0,9  �06"!9." -
#�,9  "0'"#')&  .�$"')  &0,&0,#&'')�  '�5$  # 
6("-&00�"'�!9'"  1&2,&!9'"0,� ; �06"!9."#�,9  
0"",#&,0,#578�  -�.�$" -*�,&*�,�%&0$�  �6 -
6�(�,  1!2 (&:&'�2  6("4!&* , #".'�$�78��  # 
�"1&  6("-&00�"'�!9'"  1&2,&!9'"0,� ; 06"0"4-
'"0,9  6("/'".�("#�,9  0#" 0,#�  *�,&(��!"#  �  
+--&$,�#'"0,9  6(";&00"# ; 06"0"4'"0,9  
"-"(*!2,9 , 6(&10,�#!2,9  �  1"$!�1)#�,9  (&-
.5!9,�,)  6"!5%&''"  (�4",) ; 

- 6("-&00�"'�!9')& : 06"0"4'"0,9  0"%&-
,�,9  ,&"(�7  �  6(�$,�$5  1!2 (&:&'�2  �'3&'&( -
')�  .�1�%; "058&0,#!2,9  #)4"(  *�,&(��!"#  
1!2 �.1&!�  (�.!�%'"/"  '�.'�%&'�2  0 5%&,"* 
+$06!5�,�;�"'')�  ,(&4"#�'� ; #)6"!'2,9  
+!&*&',)  6("&$,"# . 

��  "0'"#&  .'�'�  6"!5%&'')�  6(�  "0-
#"&'��  !&$;�"''"/"  $5(0� , 6("#&1&'��  �  .� -
8�,&  !�4"(�,"(')�  (�4", , #)6"!'&'��  $5(0"-
#"/"  6("&$,�  #)(�4�,)#�7,02  5*&'�2  �'�!�.� -
("#�,9  6"!5%&'')&  (&.5!9,�,)  6(�  (�0%&,�� , 
6(�'�*�,9  (&:&'�2  6"  "6,�*�.�;��  6�(�*&, -
("#  6(�  6("&$,�("#�'��  �  $"'0,(5�("#�'��  
*&��'�%&0$��  6&(&1�%, 1&,�!&  �  5.!"#  "48&/"  
'�.'�%&'�2 . 

��$�2  (�.'"0,"("''22  ,&"(&,�%&0$�2 �  
6(�$,�%&0$�2 6"1/","#$�  0,51&',"#  5/!54!2&, -
02 �  (�0:�(2&,02  �'1�#�15�!9'"  0�*"0,"2 -
,&!9'"  (�4","  0,51&',"#  # 0"",#&,0,#��  0 
0&*&0,("#)*  /(�-�$"*  5%&4'"/" 6(";&00�  �  
0�*"0,"2,&!9'"  (�4",) . 

�(";&00  0�*"0,"2,&!9'"  (�4",)  0,5-
1&',"#  #$!7%�&, # 0&42 0!&1578�&  +,�6) : 

1. �"1/","#�,&!9')  +,�6 , # �"1&  $"," -
("/"  0,51&',  "6(&1&!2&, ;&!� , *&,"1�$5  0�*" -
0,"2,&!9'"  (�4",) , ,(51"&*$"0,9 , 0("$�  #) -
6"!'&'�2 , $(�,&(��  ";&'$�  $�%&0,#� #)6"! -
'2&*"  0�*"0,"2,&!9'"  (�4",)  �  5,"%'2&, 
-"(*)  && 0�*"$"',("!2 . 

2. 
0'"#'"  +,�6 , # $","("*  (�.#�#�7, -
02 '�#)$�  (�4",)  0 5%&4'�$�*� , $!�00�%&0$�-
*�  6&(#"�0,"%'�$�*�  �  0"#(&*&''"  '�5%'"  
!�,&(�,5(" , ",(�4�,)#�7,02  6(�&*)  6"�0$�  
�'-"(*�;�� , # ,"*  %�0!& �  0 �06"!9."#�'�&*  



 
 
80 �	����	��  �
���������  

����
�	�
����  �
��	�  �����	����   
�  �
��	����	�����  ������
�	���  � 1 2010 

 

0(&10,# INTERNET 0 6"0!&1578�*  50#"&'� -
&*, 6&(&(�4",$" , -"(*�("#�'�&*  '�#)$"#  
�00!&1"#�'�2  �  6"�0$�  "6,�*�!9')�  #�(��',"#  
(&:&'� . 

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


0'"#')*�  #�1�*�  0�*"0,"2,&!9'"  (� -
4",)  0,51&',"#  6"  1�0;�6!�'&  «�(�$!�1'�2  
*&��'�$� » 2#!27,02 ,&"(&,�%&0$�2 6"1/","#$� , 
6"1/","#$�  $ .�8�,&  !�4"(�,"(')�  (�4", , #) -
6"!'&'�&  �  6"1/","#$�  $ .�8�,&  $5(0"#"/"  
6("&$,� . 

�  6(";&00& 6("(�4",$�  ,&*  !&$;�"''"/"  
$5(0�  �  0�*"0,"2,&!9'"/"  �.5%&'�2  ,&"(&,�%&-
0$"/"  *�,&(��!� , �  ,�$  3& 6"1/","#$�  $ .�8�,&  
!�4"(�,"(')�  (�4",  0,51&',  6"!5%�&, '�#)$�  
6"�0$�  �  6&(&(�4",$�  �'-"(*�;��  �  0�*"0,"2 -
,&!9'"/"  6(�"4(&,&'�2  '"#)�  .'�'� . 

�  6(";&00& $5(0"#"/"  6("&$,�("#�'�2  
0,51&',)  #)6"!'27,  (�0%&,)  6("&$,�(5&*)�  
50,(" 0,#  0 ;&!97  "4&06&%&'�2 ��  (�4","06" -
0"4'"0,�  �  '�1&3'"0,�  �  $"'0,(5�(57,  1&,�!�  
�  "0'"#')&  5.!)  50,(" 0,# . �  (&.5!9,�,&  "'�  
6(�"4(&,�7,  06"0"4'"0,9  6(�'�*�,9  "6,� -
*�!9')&  (&:&'�2 , �06"!9."#�,9  0"#(&*&'')&  
*&,"1)  *&,("!"/��  �  0,�'1�(,�.�;�� , 0"%&,�,9 
,&"(�7  �  6(�$,�$5  1!2 (&:&'�2  �'3&'&(')�  
.�1�%. 

�"1/","#$�  (&-&(�,"#  (�.#�#�&,  06"-
0"4'"0,9  '��"1�,9  �  6&(&(�4�,)#�,9  '&"4�" -
1�*57  �'-"(*�;�7  0 �06"!9."#�'�&*  0"#(&-
*&'')�  �'-"(*�;�"'')�  0(&10,# �  ,&�'"!" -
/� , �  ,�$  3& /","#'"0,9  "48�,902  0" 06&;�� -
!�0,�*�  �.  1(5/��  "4!�0,& , 

�  6(";&00& 6"1/","#$�  $ .�8�,&  $5(0"-
#"/"  6("&$,�  0,51&',  5%�,02 �1�6,�("#�,902  $ 
'"#)*  0�,5�;�2* , #&0,� 6&(&/"#"() , 6(�*& -
'2,9  "0'"#')&  6(�$!�1')&  6("/(�**')&  0(&1-
0,#� , "-"(*!2,9 , 6(&10,�#!2,9  �  1"$!�1)#�,9  
(&.5!9,�,)  6"!5%&''"  (�4",) . 

�"#(&*&''�2  "4(�."#�,&!9'�2  6"!�,�$�  
6(&16"!�/�&,  50�!&'�&  ("!�  0,51&',"#  # "4(� -
."#�,&!9'"*  6(";&00&, (�0:�(&'�&  ��  6(�#  �  
#".*"3'"0,&  1!2 6("2#!&'�2  �$,�#'"0,� , (�. -
#�,�2  '�#)$"#  0�*"";&'$� . �06"!9.52  (�.!�% -
')&  -"(*)  0�*"0,"2,&!9'"  (�4",) , $�$ �'0, -
(5*&',  -"(*�("#�'�2  �$,�#'"0,�  �  0�*"0,"2 -
,&!9'"0,�  0,51&',� , *"3'"  '&  ,"!9$"  1"0,� -
/�,9  /!54"$��  �  6("%')�  .'�'� , '"  �  06"0"4-
0,#"#�,9  .'�%�,&!9'"*5  50�!&'�7  *",�#�;��  
0,51&',�  $ 6(";&005 "45%&'�2, $ -"(*�("#� -
'�7  �  (�.#�,�7  $"*6&,&';�  $�$ $"'&%')�  
;&!&  "4(�."#�,&!9'"  1&2,&!9'"0,� . 
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��  
1. ��!�'"#0$�2  � .� ., �"0"!�6"#�  � .	 ., 

�"0"!�6"#  	 .� . �"*6&,&','"0,')  6"1�"1  $ 
6"1/","#$&  �'3&'&("#  // �"#(&*&'')&  '�5$" -
&*$�& ,&�'"!"/��  � 10, 2007 – �  45-48 

2. =�,)(:�'�  	 .� . �&�'"!"/�2  "(/�'�.� -
;��  0�*"0,"2,&!9'"  (�4",)  0,51&',"#  ('�  "6) -
,& �.5%&'�2  $5(0�  �0,"(��  60��"!"/�� ) // �)0 -
:&& "4(�."#�'�&  0&/"1'2  �  9, 2008 – �  82-84. 

3. �"0"!�6"#�  � .	 ., ��!�'"#0$�2  � .� ., 
�"0"!�6"#  	 .� . 
  $"*6&,&','"0,'"*  6"1�"1&  
# 6("-&00�"'�!9'"*  "4(�."#�'��  // �"#):& -
'�&  $�%&0,#� #)0:&/"  6("-&00�"'�!9'"/"  "4-
(�."#�'�2 : *�,&(��!)  �0&("00� 0$"  '�5%'"  -
*&,"1 . $"'-&(&';��  0 *&315'�("1')*  5%�0,�-
&*: # 2 %. � .2 / '�5%. (&1 � .	 .�"1!&0')  - 
�(�0'"2(0$ : ��
 , 2007 – � . 219-222. 
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 0  <9&$%<@;9 <?  <9&$@(<  
��/05*"#  � .	 . 
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������1���  .�(�� , #�		��  
 

��3')*  #�1"*  �0,"%'�$"# , (�0$() -
#�78��  "(/�'�.�;�7  5%&4'"-#"06�,�,&!9'"/"  
6(";&00�  0(&1'��  6("-&00�"'�!9')�  5%&4')�  
.�#&1&'�  $"';�  XIX – '�%�!�  XX #., 2#!27,02 
35('�!)  .�0&1�'�  6&1�/"/�%&0$��  0"#&,"#. 
�&1�/"/�%&0$�&  0"#&,) , 0"/!�0'"  ,�6"#)*  
0 -
,�#�* , 4)!�  "1'�*  �.  .#&'9&# 56(�#!&'�2  6(" -
-&00�"'�!9'"  :$"!" . ��  1&2,&!9'"0,9  4)!�  
6(�*&('"  "1�'�$"#" , "'�  .�$!7%�!�09  # (5-
$"#"10,#& 5%&4'"  �  #"06�,�,&!9'"  (�4"," . 
��31"&  .�0&1�'�&  6&1�/"/�%&0$"/"  0"#&,� 6(" -
,"$"!�("#�!"09 , .�,&*  6(","$"!  #'"0�!02  # 
0"0,�#!&'')  6"  &1�'"*5  "4(�.;5  35('�! . ��$  
6(�#�!" , "'  #$!7%�!  6(","$"!)  .�0&1�'�  0"-
#&,"# .�  "1�'  5%&4')  /"1 . �"(*5!2()  35('� -
!"#  4)!�  &1�') . ��  "4!"3$&  6"0&(&1�'& 5$�-
.)#�!02  ,�6  1"$5*&',� , 5%&4'"& .�#&1&'�&  �  
/"1 , '�6(�*&( : 6(","$"!)  .�0&1�'�  6&1�/"/� -
%&0$"/" 0"#&,� ��.�'0$"/"  .&*!&1&!9%&0$"/" 
5%�!�8�  .�  1903 / . �5('�!)  �*&!�  0$#".'57  
'5*&(�;�7 , $�31)  6(","$"!  '�%�'�!02  0 '" -
#"  0,(�'�;) . �  6(","$"!  .�'"0�!�09 : 1�,�  
.�0&1�'�2 ; 6&(&%�0!2!�09 6(&10&1�,&!9 �  6(� -
05,0,#"#�#:�&  %!&')  0"#&,�; �*&'�  ",05,0,#" -
#�#:��  '�  .�0&1�'�� , �'"/1�  0 5$�.�'�&*  6(� -
%�')  ",05,0,#�2 ; (�00*",(&'')&  '�  .�0&1�'��  
0"#&,� #"6("0)  �  (&."!7;��  6"  '�*  6"  $!�0 -
0�%&0$"  0�&*&: «0!5:�!�  – (06(�#$� ) – 6"0,� -
'"#�!� »; 6"16�0�  6(�05,0,#"#�#:�� . �'&'�2  
5%�0,'�$"#  -�$0�("#�!�09  '&  #0&/1�, '"  1�3& # 
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+,"*  0!5%�& – #$(�,;& , %,"4)  ",(�.�,9  �"1  "4-
0531�&*"/"  #"6("0� . 

�5('�!)  0"1&(3�,  0#&1&'�2 "4 5,#&(-
31&'��  6("/(�**  $5(0"#, (�06�0�'�  5("$"#  �  
+$.�*&'"# , 5%&4')�  6(&1*&,�� , "  6("1"!3� -
,&!9'"0,�  5%&4'"/" /"1� , "  (�06"(21$& 1'2  
#"06�,�''�$"# , "  6("650$��  5%&'�$"#, '�(5 -
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�"*6&,&';�2  2#!2&,02 058&0,#&'')*  
-�$,"("*  $"'$5(&',"06"0"4'"0,�  6&(0"'�!� . 

'�  3& "6(&1&!2&, 06"0"4'"0,9  6&(0"'�!�  $ 
�''"#�;�"''"  1&2,&!9'"0,�  �!�  �''"#�;�"' -
'"0,� . 
'�  3& "6(&1&!2&, 5("#&'9  �  �',&!!&$ -
,5�!9')  6",&';��!  6&(0"'�!�  �  6(&16(�2,�2 . 
�"/!�0'"  «�!"00�(�7  ,&(*�'"#  ()'$�  ,(51� , 
(�.(�4",$�  0,�'1�(,"# …» ��
  [1], 058&0,#5-
7,  %&,)(& *"1&!�  "6(&1&!&'�2  $"*6&,&';� : 
� ) "0'"#�'')&  '�  6�(�*&,(��  !�%'"0,� ; 
4) "0'"#�'')&  '�  #)6"!'&'��  .�1�% �  1&2,&!9-
'"0,� ; #) "0'"#�'')&  '�  #)6"!'&'��  6("�. -
#"10,#&''"  1&2,&!9'"0,� ; / ) "0'"#�'')&  '�  
56(�#!&'��  (&.5!9,�,�*�  1&2,&!9'"0,� . ��3 -
1�2 �.  %&,)(&� *"1&!&  $"*6&,&';�  #&1&, $ 
(�.!�%')*  6"1�"1�*  6!�'�("#�'�2 , "(/�'�.� -
;��  �  56(�#!&'�2  6&(0"'�!"* . 

�&"4�"1�*"  (�.!�%�,9  6"'2,�2  �"*6& -
,&';�2  �  �"*6&,&','"0,9 . =�<  ,�$  (�./(�'� -
%�#�&, +,�  6"'2,�2 . �����������  - 0"#"$56-
'"0,9  6"!'"*"%�  (6(�#  �  "42.�''"0,& ) $�$" -
/" -!�4"  "(/�'�  �!�  1"!3'"0,'"/"  !�;� , 50,� -
'"#!&''�2  .�$"'"* , 50,�#"*  1�''"/"  "(/�'�  
�!�  1(5/�*�  6"!'"*"%�2*� ; # "45%&'��  – 
"4"48&'')&  06"0"4)  5%&4')�  �  6("-&00�" -
'�!9')�  1& 0,#� . �����������	�'  - "4!�1� -
'�&  .'�'�2*� , 6".#"!278�*�  051�,9  "  %&*-
!�4" , #)0$�.)#�,9  #&0$"&, �#,"(�,&,'"&  *'& -
'�& ; # "45%&'��  – "4"48&'')&  .'�'�2  �  5*&-
'�2 . �  0,�'1�(,&  ��
  9000:2000, 1�&,02 ��� -

��������	�'  - #)(�3&''�2  06"0"4'"0,9  6(� -
*&'2,9  0#"�  .'�'�2  �  5*&'�2 . ��$�*  "4(�."* , 
$"*6&,&';�2  ",(�3�&,  6",&';��!9'57  #". -
*"3'"0,9  �  (&�!9'57  06"0"4'"0,9  6(�  (&:& -
'��  6(�$,�%&0$��  .�1�%. 

�!&15&,  ",*&,�,9 , %," 6"'2,�&  $"*6&-
,&';��  2#!2&,02 "48�*  �  # $�$" -,"  *&(& 6" -
!�0&*�%&0$�* . <,"  6(�#"1�,  $ '&"4�"1�*"0,�  
5,"%'&'�2  +,"/"  6"'2,�2 . �  .�(54&3')�  �0 -
0!&1"#�'�2�  6(�*&'27,  ,&(*�'  «6("-&00�" -
'�!9')&  $"*6&,&';�� », $","()  �',&(6(&,� -
(5&,02 $�$:  +--&$,�#'"&  �06"!9."#�'�&  06"-
0"4'"0,& , 6".#"!278&&  "058&0,#!2,9  6(" -
-&00�"'�!9'57  1&2,&!9'"0,9 . ��00*�,(�#�2  
$"*6&,&';��  $�$ 6",&';��!  �  $�$ 06"0"4'"0,9  
(&�!�.�;��  *"3'"  1�,9  (�.')&  $�,&/"(� ')&  
";&'$�  6&(0"'�!� . 

�(�*&'�,&!9'"  $ ��������(�  6&(0"'�!�  
*"3'"  #)1&!�,9  ,(�  $�,&/"(��  $"*6&,&';� : 
0�0,&*')& , �'0,(5*&',�!9')& , *&3!�%'"0,')& . 

��	������  
����������  #)(�3�7,  06"-
0"4'"0,9  $ 0�0,&*'"*5  �'�!�.5  �  (&:&'�7  
6(�$,�%&0$��  .�1�% '�  "0'"#&  0�0,&*'"/"  6"1-
�"1� . <,�  06&;��!�0,)  1�7,  +--&$,  6(�  �0 -
6"!9."#�'��  ��  # �'�!�,�%&0$"  (�4",& , 0,(�,& -
/�%&0$"* 6!�'�("#�'�� , 6(�  6("#&1&'��  0!"3 -
')�  +$06&(,�. , '�  #)0:&*  �  0(&1'&*  5("#'2�  
56(�#!&'�2 . ��	��������('���  
����������  
#)(�3�7,  $"/'�,�#')&  06"0"4'"0,�  # "(/�'� -
.�;��  6("-&00�"'�!9'"  1&2,&!9'"0,� . 
'�  
#$!7%�7,  ,�$3&  *&,"1"!"/�%&0$�&  06"0"4'"0,�  
�  ,&�'"!"/�%&0$�&  '�#)$� . <,�  06&;��!�0,)  
1�7,  +--&$,  6(�  �06"!9."#�'��  ��  # 6(�$,�%&-
0$"  (�4",& , "6&(�,�#'"*  6!�'�("#�'�� , '�  
"6&(�;�"''"*  5("#'& , �  ,�$3&  6(�  (&:&'��  
'"#)�  .�1�%. ��1(����	����  
����������  
#)(�3�7,  �'1�#�15�!9')&  06"0"4'"0,�  (#) -
(�3&'�&  %5#0,#, ",'":&'�&  $ $(�,�$&  �  0�*" -
$(�,�$& ); 0";��!9')&  '�#)$�  (*&3!�%'"0,')&  
",'":&'�2 , (�4",�  # $"*�'1& , 6(�#&(3&''"0,9  
"48&0,#&'')*  �  +,�%&0$�* ;&''"0,2* ). <,�  
06&;��!�0,)  1�7,  *�$0�*�!9')  +--&$,  6(�  
�06"!9."#�'��  ��  # "(/�'�.�;�"''"  (�4",& , 
6(�  (�4",&  0 6&(0"'�!"* , # 6("-0"7.'"  1&2-
,&!9'"0,� , # "48&0,#&''"  1&2,&!9'"0,� , 6(�  
(�.(&:&'��  $"'-!�$,"#  �  , .1. 

�(�*&'�,&!9'"  $ 	��	����	��  ���(�$� -
���  *"3'"  #)1&!�,9  ,(�  $�,&/"(��  $"*6&,&' -
;� : 4�."#)& , 06&;��!9')& , �',&/(�;�"'')&  

5�$����  $"*6&,&','"0,�  (�0$()#�7,02  
$�$ 06"0"4'"0,9  (&:&'�2  ,�6"#)�  (4�."#)� ) 
.�1�% # !74"  6("-&00�"'�!9'"  1&2,&!9'" -
0,� . 
'�  "6(&1&!27,02 506&:'"0,97  �1�6,� -
;��  !�%'"0,�  # 4)0,("  *&'278&*02  *�(&  �  
6("2#!27,02  # 5*&'��  (&:�,9  6("-&00�"'�!9 -
')&  .�1�%�  '�  "0'"#&  �06"!9."#�'�2  �'-"(*� -
;�� , $"**5'�$�;�� , # ,"*  %�0!& '�  �'"0,(�' -
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'"*  2.)$&, 0";��!9'" -6(�#"#)�  "0'"#  6"#&1&-
'�2  !�%'"0,�  # /(�31�'0$"*  "48&0,#&. 

������('���  
����������	��  (�0$() -
#�7,02  $�$ 06"0"4'"0,9  (&:&'�2  06&;��!9')�  
.�1�% # "6(&1&!&''"  6("-&00�"'�!9'"  "4-
!�0,�  �  0#2.�')  0 ,�!�',"*  !�%'"0,�  �*&''"  # 
+,"  "4!�0,�  (*�,&*�,�$& , +$"'"*�$& , 0#2.� , 
*�($&,�'/& , ,"(/"#!&  �  , .1.). 

����
���������  
����������	��  (�0 -
$()#�7,02  $�$ 06"0"4'"0,9  (&:&'�2  0!"3')�  
$"*6!&$0')�  .�1�% # '&0$"!9$��  "4!�0,2�  �  '�  
*&31�0;�6!�'�('"*  5("#'& . �',&/(�;�"'')&  
$"*6&,&','"0,�  *"3'"  (�00*�,(�#�,9  $�$ (&� -

!�.�;�7  0�0,&*')�  �  �'0,(5*&',�!9')�  $"* -
6&,&','"0,& . 

��$�*  "4(�."* , #)2#!&'�&  0"",#&,0, -
#578��  6",&';��!9')�  $"*6&,&';��  6&(0"-
'�!�  �  (�.#�,�&  $"*6&,&';�  # (&�!�.�;��  
6"#):�&,  �',&!!&$,5�!9')  6",&';��!  6(&1-
6(�2,�2 , 6"#):�&,  $"'$5(&',"06"0"4'"0,9  
6&(0"'�!�  �  6(&16(�2,�2  # ;&!"* . 
 

����
�  �����	�
��  
1. �!"00�(�  ,&(*�'"#  ()'$�  ,(51� , (�. -

(�4",$�  0,�'1�(,"#  "4(�."#�,&!9')�  6("/(�**  
�  5%&4')�  6!�'"# . �#("6& 0$�  -"'1  "4(�." -
#�'�2 . ��
 , 1997. – 160 0. 
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�  6"0!&1'&& #(&*2 0";��!9'�2  60��"!" -

/�2  #0& %�8& "4(�8�&,02  $ ,&*& /"("1� . �"("1  
– �0,"(�%&0$�2  -"(*�  "4�,�'�2  !71& . 
'  
$"';&',(�(5&,  # 0&4& �0,"(�7 , $5!9,5(5 , /&"-
/(�-�7 , +$"'"*�$5 , 6"!�,�$5  �  , .1. �  '�0,"2 -
8&*5  #(&*&'�  6("#&1&')  *'"/"�06&$,')&  �0 -
0!&1"#�'�2 , 0#2.�'')&  0 /"("1"* , &/" +!&*&' -
,�*� . �  ",!�%�&  ",  /(�1"0,("�,&!& , 5(4�'"!" -
/"# , 0";�"!"/"# , �0,"(�$"# , $(�&#&1"#, (�'9:&  
1(5/��  0,"!$'5#:��02  0 "0"4&''"0,2*�  3�.'�  
!71&  # /"("1�� , 0";��!9'�2  60��"!"/�2  !�:9  
,"!9$"  '&1�#'"  1"0,�,"%'"  0&(9&.'"  6"1$!7 -
%�!�09 $ �.5%&'�7  +,"  6("4!&*) . �";��!9'�2  
60��"!"/�2  "6(&1&!2&, 1!2 0&42 '"#)&  0-&()  
�.5%&'�2 , 6(&1*&,')&  "4!�0,�  �  (�.(�4�,)#�&,  
'"#)&  '�5%')&  *&,"1) . �"("1  – +,"  $�$ (�.  ,",  
"4@&$,, $","()  # 6"0!&1'&& #(&*2 0,�!  "4@&$-
,"*  6(�0,�!9'"/"  #'�*�'�2  �00!&1"#�,&!&  
0";��!9'"  60��"!"/�� . �'�*�'�&  $ 6("4!& -
*�*  /"("1�  �*&''"  0";��!9'"  60��"!"/��  $�$ 
'�5$�  – '&�.4&3'"&  0"4),�& . 	40"!7,'"  #0& 
'�5%')&  '�6(�#!&'�2 , ,�$  �!�  �'�%&  0"6(�$� -
0�78�&02  0 /"("1"* , «56�(�7,02 » # &/" «60� -
�"!"/�%&0$�& » 6("4!&*) . 

	#,"() , (�4",)  $","()� , ,�$  �!�  �'�%& , 
0#2.�')  0 �.5%&'�&*  "4(�.�  /"("1� , 6(&1!�/� -
7,  0"40,#&'')&  *&,"1)  &/" �00!&1"#�'�2 . �" , 
'&0*",(2  '�  ," , %," 6(2*)*  �!�  $"0#&'')*  
"4@&$,"* �.5%&'�2  2#!2&,02 '�0&!&'�& , '&  4) -
!�  6(&16(�'2,�  6"6),$�  �.5%&'�2  /"("1�  $�$ 
4"!9:"  0";��!9'"  /(566) , �",2  �  
� .	';�-&("# , �  � .��'% , �  � .� .�� .5!�'  # 
0#"��  (�4",��  5$�.)#�!�  '�  #&15857 ("!9  0"-

;�5*� , 0";��!9')�  /(566  /"("10$"/"  '�0&!& -
'�2 . � .� . 	';�-&("#  ",*&%�&,, %," /"("1  – +,"  
'��4"!&&  $"'$(&,') , 50," %�#) , 0!"3')  
0";��!9')  "(/�'�.* , $","()  2#!2&,02 ,"%-
')*  ","4(�3&'�&*  "48&0,#&''"  0,(5$,5() , 
"'  0".1�'  &7 �  6"11&(3�#�&,  &&. �&!9.2  6(" -
,�#"6"!�/�,9  /"("1  '�0&!278&*5  &/" "48&0, -
#5. �"("1  &0,9 '&(�.()#'"&  ;&!"&  0" 0#"�*  
'�0&!&'�&* . �!&152  *)0!�  � .� . 	';�-&("#� , 
/"("1  !5%:& #0&/" *"3&,  4),9  �.5%&' %&(&. 
"48&0,#&''57  0,(5$,5(5 . �(&31&  #0&/", /"("1  
&0,9 *&0,"  "48&3�,�2 , +,"  &/" '��4"!&&  #�3 -
'�2  �  "0'"#'�2  -5'$;�2 . � .� . �� .5!!�'  ", -
*&%�&,, %," 058'"0,'�2  ��(�$,&(�0,�$�  /"("1�  
4)!�  4)  '&6"!'"  4&. 5%&,� 06&;�-�$�  0";� -
�!9')�  /(566  '�0&!&'�2 . 

�"("1  #$!7%�&, (�.!�%')&  0";��!9')&  
/(566) , $","()&  60��"!"/�%&0$�  ",!�%�7,02  
1(5/  ",  1(5/� . �  6(";&00& 3�.'&1&2,&!9'"0,�  5 
6(&10,�#�,&!&  (�.!�%')�  0";��!9')�  /(566  
-"(*�(57,02  "4(�.)  /"("10$"  0(&1) , $"," -
()&  2#!27,02 ",(�3&'�&*  *'"/""4(�.�2  (&-
�!9'"/"  /"("1� . �(&1:&0,#578�  "6),  3�.'�  
# +,"*  /"("1&  -"(*�(5&,  '&$","()&  "3�1�'�2 , 
�1&�!) , +,�!"')  � , 0"&1�'2209 0 "6),"* , 0". -
1�&, "4(�. , 4"!&& �!�  *&'&& 0"#6�1�78�  0 
(&�!9')*  /"("1"* . �"  +,"  0"#6�1&'�&  '�$"/1�  
'&  4)#�&,  6"!')*  �  �40"!7,'"  ,"%')* , ,�$  
$�$ "4(�.  – +,"  !�:9  ",(�3&'�&  (&�!9'"0,�  # 
0".'�'��  %&!"#&$�, /(566) , �  '&  0�*�  (&�!9 -
'"0,9 . 

�(�'�*�2  #" #'�*�'�&  #0& #):&0$�.�' -
'"& , �.5%�,9  /"("1  '&  ,"!9$"  *"3'" , '"  �  0!&-
15&, $�$ 0";��!9'57  /(5665  (4"!9:57  0";� -
�!9'57  /(5665) 0 && 60���%&0$�*�  6(";&00� -
*� , 0(&1� $","()�  '��4"!&&  #�3')* , 6(�*& -
'�,&!9'"  $ 4"!9:�*  0";��!9')*  /(566�* , 
2#!2&,02 /(566"#"&  0".'�'�& . 

�"("1  "(/�'�%'"  "4@&1�'2&, # 0&4& 
/(566"#"&  0".'�'�& , '"0�,&!&*  $","("/"  2#-
!27,02  4"!9:�&  0";��!9')&  /(566) . ��  ",!� -
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%�2 "450!"#!&')  06&;�-�%&0$�*�  "0"4&''" -
0,2*� , ��  "48&0,#&'')*  6"!"3&'�&* , 6",(&4 -
'"0,2*� , ;&''"0,2*�  �  , . 1. �&0*",(2  '�  "48&& 
",'":&'�&  $ /"("15 , $�31�2  0";��!9'�2  /(56 -
6�  -"(*�(5&,  0#"  "4(�.  3�.'� , $","()  ", -
(�3�&,02  # 0"",#&,0,#578&*  "4(�.&  /"("1� . 


4(�.  /"("1�  $�$ 6(&1*&, 0";��!9'"  
60��"!"/��  "4".'�%�!  0"4"  '�6(�#!&'�& , # 
(�*$��  $","("/"  (�00*�,(�#�7,02 , �.5%�7,02  
«60��"!"/�%&0$�&  6("4!&*) » # /(566"#"*  
0".'�'��  0";��!9')�  /(566  '�0&!&'�2  /"("1� . 
��  0&/"1'2:'�  1&'9, '�.(&!�  '&"4�"1�*"0,9  
# "6(&1&!&'��  60��"!"/�%&0$"  06&;�-�$�  
"4(�.�  /"("1�  # /(566"#"*  0".'�'��  (�.!�% -
')�  0";��!9')�  /(566 , # #)1&!&'��  0,(5$,5( -
')�  $"*6"'&',"#  "4(�.�  /"("1� , # #)2#!&'��  
"0"4&''"0,&  "4(�.�  /"("1�  # (�.!�%')�  0";� -
�!9')�  /(566�� . �0!�  5%�,)#�,9 , %," 0#"&"4-
(�.�&  ",1&!9'"/"  /"("1�  ",(�3�&,02  '�  6"#&-
1&'��  3�,&!& , �  +," , # 0#"7  "%&(&19, - '�  "4-
(�.&  /"("1�  # /(566"#"*  0".'�'��  &/" 3�,&!& , 
,"  *"3'"  $"'0,�,�("#�,9  #.��*"#!�2'�&  1#5� 
0�0,&* . 
4(�.  /"("1�  '��"1�,  0#"& #)(�3&'�&  
# "(/�'�.�;��  3�.'�  0";��!9')�  /(566  '�0& -
!&'�2 . �"+,"*5  ;&!&0""4(�.'"  1�--&(&';�(" -
#�,9  6("0,(�'0,#&'')&  6(&10,�#!&'�2  (�.!�% -
')�  0";��!9')�  /(566  "  /"("1& , # $","()�  
",(�3&')  $5!9,5(')& , 6"!�,�%&0$�& , +$"'" -
*�%&0$�& �06&$,)  3�.'� . 

�";��!9'"  60��"!"/�%&0$"&  �.5%&'�&  
"4(�.�  /"("1�  ('�  6(�*&(&  0(&1'&/"  6("#�';� -
�!9'"/"  /"("1� ) 6".#"!�!" : 

1. �(&1!"3�,9  0,(5$,5('57  0�&*5 "4-
(�.�  /"("1�  # /"("10$"*  /(566"#"*  0".'�'��  �  
*&,"1"!"/�7  &/" �.5%&'�2 , (�0$()#�7857  
60��"!"/�%&0$�&  "0"4&''"0,�  "4(�.�  /"("1�  # 
(�.!�%')�  0";��!9')�  /(566�� . �  "0'"#&  �0 -
0!&1"#�'�2  4)!�  �06"!9."#�')  0�&*)  0,(5$-
,5()  /(566"#"/"  0".'�'�2  � .� .	$"6"#�  �  0�&-
*�  0,(5$,5()  "4(�.�  � .� . ��,'�$"#� . 
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6"#"/"  (/"("10$"/" ) 0".'�'�2 , #$!7%�78&/"  # 
0&42: 0,�!9  /"("10$"/"  56(�#!&'�2 ; #"06(�2,�&  
/"("1� ; /"("10$"  60��"!"/�%&0$�  $!�*�,  
(+*";�"'�!9'�2  0,"("'�  3�.'�  # /"("1& ); 0�0-
,&*5 /(566"#)�  ;&''"0,&  �  '"(*  /"("10$"  
3�.'� ; /"("10$"&  "48&0,#&''"&  *'&'�& ; ,(� -
1�;��  /"("1� , $","()&  *"/5,  �*&,9  0,(5$,5(5  
,�6�%')�  �!�  �'1�#�15�!9')�  $"*6"'&',"# . 

3. �  �"1&  �00!&1"#�'�2 , #)2#�,9  (�.!� -
%�2 � , #*&0,& 0 ,&*  "6(&1&!�,9  "48&&, # +!&-
*&',��  /"("10$"/"  /(566"#"/"  "4(�.�  # #)1&-
!&'')�  1!2 �00!&1"#�'�2  0";��!9')�  /(566��  
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+!&*&',"#  /"("10$"/"  /(566"#"/"  0".'�'�2 . 
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,"%'&'"  6"'2,�&  "4(�.�  /"("1�  # 
$"',&$0,& 0";��!9')�  /(566  '�0&!278��  &/". 

4(�.  /"("1�  – +,"  ;&!"0,'�2  0"#"$56'"0,9  
#0&� 6(&10,�#!&'�  "  /"("1& , -"(*�(578��02  
# /(566"#"*  0".'�'��  '�0&!&'�2 , 0".1�78��02  
#0&  0"#"$56'"0,97  6("0,(�'0,#&'')�  $"*6" -
'&',"#  0(&1) , 6(":!"/"  �  '�0,"28&/"  "6),� , 
0#2.�''"/"  0 3�.'&1&2,&!9'"0,97  # 1�''"*  
/"("1& , 6("�.#"1'�2  0";��!9'"  0,(5$,5()  
"48&0,#� , 0";��!9')�  /(566  &/" '�0&!278�� . 

�00!&1"#�'�&  06&;�-�$�  "4(�.�  /"("1�  
# (�.!�%')�  0";��!9')�  /(566��  1�&, #".*"3 -
'"0,9  0"6"0,�#!&'�2  *&315 0"4"  (�.!�%')�  
#�1"#  �  06"0"4"# 6"'�*�'�2  "1'"/"  �  ,"/"  3& 
6("0,(�'0,#�  /"("1�  �  �*&&,  #�3'"&  ,&"(&,� -
%&0$"& �  6(�$,�%&0$"& .'�%&'�& . �"!5%&'')&  
1�'')&  *"/5,  4),9  6"!&.')  1!2 �1*�'�0,(� -
,�#'"  56(�#!&'%&0$"/"  �66�(�,�  /"("1� , ",1&-
!"#  $5!9,5()  6"  (�4",&  0 *"!"1&397 , 0";� -
�!9')*  "(/�'�.�;�2* , �*&78�*  1&!"  0 (�. -
!�%')*�  /"("10$�*�  0";��!9')*�  /(566�*�  
'�0&!&'�2 , (�4",'�$�*  ��� . 
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�&!97  '�:&/"  �00!&1"#�'�2  4)!"  �.5 -

%&'�& "0"4&''"0,&  (�06(&1&!&'�2  056(53&-
0$��  ("!&  # 6(�#"0!�#')�  0&*92�. �  $�%&0,#& 
�06),5&*)�  #)0,56�!�  32 0&*& ')&  6�() , 
6"1&!&'')&  '�  1#& (�#')&  #)4"($� . �  6&(#57 
#)4"($5  #":!�  #";&($"#!&'')&  6(�#"0!�#')&  
0&*9�, #" #,"(57  – '&#";&($"#!&'')&  6(�#" -
0!�#')&  0&*9�. �0&/"  64 %&!"#&$� # #".(�0,&  ",  
22 1" 52 !&, . �!2  �.5%&'�2  "4".'�%&''"/"  2#-
!&'�2  4)!�  6(�*&'&'�  *&,"1�$�  1��/'"0,�$�  
(�06(&1&!&'�2  ("!&  # 0&*9& (? .	 . 	!&:�'� , 
� .� . �".*�' , � .� . �54"#0$�2 ). �"!5%&'')&  
1�'')&  4)!�  "4(�4",�')  0 6"*"897   
t-$(�,&(�2  �,971&',� . 

�(�#'&'�&  0(&1'��  .'�%&'�  �00!&15&-
*)�  6"$�.�,&!&  6".#"!�!"  50,�'"#�,9 , %," # 
#";&($"#!&'')�  6(�#"0!�#')�  0&*92�, # ",!� -
%�& ",  '&#";&($"#!&'')� , �'�;��,�#5  # 0-&(& 
1"05/� , 6"  *'&'�7  "4"��  056(5/"# , 6("2#!2&,  
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*53 . <,"  0"/!�05&,02  0 *'&'�&*  (21�  5%&')� , 
5,#&(31�78�� , %,", '&0*",(2  '�  ",05,0,#�&  
3&0,$"/"  .�$(&6!&'�2  1�''"  ("!�  .�  "6(&1&-
!&'')*  %!&'"*  0&*9�, # (&�!9'"  3�.'�  && 
%�8& #0&/" #)6"!'2&,  *53 . �',&(&0'" , %," # 
'&#";&($"#!&'')�  6(�#"0!�#')�  0&*92� "(/� -
'�.�,"("*  (�.#!&%&'�  2#!2&,02 3&'�  �  1�' -
')  -�$,  ,�$3&  6(�.'�7,  "4�  056(5/� . 

��.!�%�2  "4'�(53&')  �  6"  6"$�.�,&!7  
«"(/�'�.�,"(  0&*& '"  054$5!9,5() ». �  #"-
;&($"#!&'')�  6(�#"0!�#')�  0&*92�, 6"  *'& -
'�7  056(5/"# , # #"6("0��  -"(*�("#�'�2  5 
%!&'"# 0&*9� "6(&1&!&'')�  $5!9,5(')�  ;&' -
'"0,& , (�.'""4(�.')�  �',&(&0"#  �  5#!&%&'�  
1"*�'�(5&,  *53 . �"",#&,0,#&''" , # '&#";&( -
$"#!&'')�  0&*92� "4�  056(5/�  # (�#'"  0,&6&-
'�  �$,�#'"  5%�0,#57, # 1�''"*  6(";&00&. 

�  ",'":&'��  1(5/��  056(53&0$��  ("!&  
*'&'�2  *53%�'  �  3&'8�'  �.  0&*&  (�.'"/"  
,�6�  #" *'"/"*  0"#6�!� . ��$ , *5392  �.  #";&( -
$"#!&'')�  �  '&#";&($"#!&'')�  6(�#"0!�#')�  
0&*&  6(�.'�!�  4"!9:57  #$!7%&''"0,9  0#"��  
3&'  # 6(";&00 #"06�,�'�2  1&,&  («#"06�,� -
,&!9») �  # (&:&'�&  !�%'"0,')�  6("4!&*  *53� , 
%," 6("2#!2&,02 # 06"0"4'"0,�  3&'  #)0!5:�,9 , 
#)(�.�,9  6(�'2,�& , 0�*6�,�7 , +*";�"'�!9'"  
6"11&(3�,9  («60��",&(�6&#, »). �"0!&1'�  
-�$,  0"/!�05&,02  0 (&.5!9,�,�*�  �00!&1"#�'� , 
$","()&  /"#"(2,  "  ,"* , %," 3&'8�')  !5%:& 
#)6"!'27,  +,5 ("!9 , %&* *53%�') . ��$3&  *5 -
392 �.  "4"��  ,�6"#  6(�#"0!�#')�  0&*&  5,-
#&(31�7, , %," �*&''"  3&')  "4&06&%�#�7, 
57, , 6"(21"$  �  %�0,",5  # 1"*&, 6"$56�7,  6(" -
15$,)  �  /","#2,  6�85  («�".2 $� »). �',&(&0'" , 
%," # �00!&1"#�'��  � .� . ��2  70% *53%�'  .�2 -
#�!� , %," +,�  ("!9  1"!3'�  4),9  6"1&!&'�  *&3 -
15 *53&*  �  3&'"  6"("#'5 . 

�  0#"7  "%&(&19, 3&')  �.  #";&($"#!&' -
')�  �  '&#";&($"#!&'')�  6(�#"0!�#')�  0&*&  
6(�.'�7,  /!�#&'0,#"  *53�  # "4&06&%&'�� �1&-
$#�,'"/"  5("#'2  *�,&(��!9'"/"  4!�/"0"0,"2 -
'�2  («",#&,0,#&'')  .�  *�,&(��!9'"&  "4&06&-
%&'�& 0&*9�»). <,�  ("!9  #$!7%�&, # 0&42 (�. -
!�%')&  1&!�  �  "42.�''"0,� , 0#2.�'')&  0 .�(� -
4�,)#�'�&*  1&'&/, %," ,(�1�;�"''"  1&!&/�(5 -
&,02 *53%�'& . �"#6�1�&,  0 (&.5!9,�,�*�  1(5-
/��  �00!&1"#�'�  �  6(�.'�'�&  3&'�*�  4"!9 -
:&  �$,�#'"0,�  *53�  # 6!�'&  0&$05�!9'"/"  
6"#&1&'�2 («0&$05�!9')  6�(,'&( »). 

�"!5%&'')&  # '�:&*  �00!&1"#�'��  1�' -
')&  6".#"!27,  5,#&(31�,9 , %," # (�06(&1&!&-
'��  056(53&0$��  ("!&  # #";&($"#!&'')�  �  
'&#";&($"#!&'')�  6(�#"0!�#')�  0&*92� 6(� -
05,0,#5&, $�$ "48&&, ,�$  �  06&;�-�%'"& . �  
%�0!& "48��  -�$,"("#  – 6(�.'�'�&  *5392*�  
/!�#&'0,#�  3&'  # ("!�  #"06�,�,&!2  1&,& , 60� -
�",&(�6&#,� , �".2 $�  1"*�  �  6(�.'�'�&  3&'� -
*�  /!�#&'0,#�  *53&  # ("!�  $"(*�!9;�  �  �$ -

,�#'"/"  0&$05�!9'"/"  6�(,'&(� . �  06&;�-�% -
')*  -�$,"(�*  ",'"0�,02  ��(�$,&(  #"06(�2,�2  
056(5/�*�  0&*&  "4"��  ,�6"#  ("!&  "(/�'�.� -
,"(�  (�.#!&%&'�  �  0&*& '"  054$5!9,5() . �  
#";&($"#!&'')�  6(�#"0!�#')�  0&*92� # 1�' -
')�  0-&(��  1"*�'�(5&,  *53 , # '&#";&($"# -
!&'')�  - 4"!&& �$,�#')*  "(/�'�.�,"("*  (�. -
#!&%&'�  2#!2&,02 3&'� , �  # "(/�'�.�;��  0&-
*& '"  054$5!9,5()  5%�0,#57, "4�  056(5/� . 
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�(� '�  �&#&(, /1& 6("3�#�'�&  0"6(" -

#"31�&,02 #".1& 0,#�&*  $"*6!&$0�  %(&.#)-
%� '"  '&4!�/"6(�2,')�  6(�("1'" -
$!�*�,�%&0$��  -�$,"("#  (� .	 . =5!�,"#� , 2000; 
	 .	 . =5/�'"# , 1995, 2000 �  1( .), '�$!�1)#�&,  
0#"  ",6&%�,"$ '�  60��"!"/�%&0$"&  (�.#�,�&  
1&,&  �  6"1("0,$"# . �58&0,#5&,  6("4!&*�  
«0&'0"('"/"  /"!"1� » 1!2 1&,& -0&#&(2'. 

�  '�0,"28&&  #(&*2 # 1":$"!9')�  5%(&-
31&'�2�  �"(�!90$"/"  6("*):!&''"/"  (� "'�  
#"06�,)#�7,02  6"$"!&'�2  0&#&(2', '�0!&10, -
#&''"0,9  $","()�  058&0,#&''"  "0!�4!&'�  6(" -
1"!3�,&!9')*  6(&4)#�'�&*  ��  ("1�,&!&  # 
+$0,(&*�!9')�  50!"#�2�  ��6"!2(92 . 

�(�("1'" -$!�*�,�%&0$�& , +$"'"*�%& -
0$�&, 1&*"/(�-�%&0$�& , +,'�%&0$�& �  0";�" -
$5!9,5(')&  "0"4&''"0,�  0&#&('"/"  /"("1�  "6 -
(&1&!27,  "0'"#')&  '�6(�#!&'�2  "(/�'�.�;��  
(�4",)  "4(�."#�,&!9')�  5%(&31&'�  �  6(�1� -
7,  1&2,&!9'"0,�  1":$"!9')�  5%(&31&'�  1" -
6"!'�,&!9'57  06&;�-�$5  - 0".1�'�&  (�.#� -
#�78&  0(&1)  1!2 6"!'";&''"/"  6".'�#�,&!9 -
'"/"  (�.#�,�2  1&,&  1":$"!9'"/"  #".(�0,� , 
0"�(�'&'�&  60��"!"/�%&0$"/"  .1"("#92  1&,& , 
6(&"1"!&'�&  (�.!�%')�  1&6(�#�;�  0#" 0, -
#&'')�  �&#&(5. 

�(&10,�#!2&,02  '&"4�"1�*)*  0".1�'�&  
,�$"  6(&1*&,'"  – (�.#�#�78&  0(&1)  "4(�." -
#�,&!9'"/"  5%(&31&'�2, $","(�2  6"*"3&,  *�$ -
0�*�!9'"  $"*6&'0�("#�,9  '&4!�/"6(�2,')&  
50!"#�2  6("3�#�'�2  1&,&  # (� "'��  �(� '&/"  
�&#&(� . 


1'�*  �.  '"#)�  *&,"1"#  (�4",)  0 1"-
:$"!9'�$�*�  2#!2&,02 "(/�'�.�;�2  .�'2,�  # 
0&'0"('"  $"*'�,& . 
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�&'0"(')&  $"*'�,)  4)!�  (�.(�4",�')  # 
�"!!�'1��  # $"';&  70 – �  /"1"# , /1& ("1�!�09  
�1&2 �0$500,#&''"  0,�*5!2;��  0&'0"('"/"  
#"06(�2,�2 . �  '�%�!&  80 – �  /"1"# , $("*&  �"! -
!�'1�� , "1'�*  �.  0�*)�  �$,�#')�  6"!9."#�,& -
!&  0&'0"(')�  $"*'�,  0,�!�  �&!�$"4(�,�'�2 . 
��0:�(�!02  $(5/  6�;�&',"# : $"*'�,)  0,�!�  
�$,�#'"  �06"!9."#�,902  6(�  !&%&'��  6�;�&' -
,"#  0 1&#��',')*  6"#&1&'�&* , 1&,&  0 (�.!�% -
')*�  60���%&0$�*�  ",$!"'&'�2*�  �  , .1. �& -
,"1  4)!  ,�$3&  0 506&�"*  "6("4"#�'  # �',� –
0,(&00"#)�  �  (&�4�!�,�;�"'')�  ;&',(�� . 

�  0"#(&*&''"  6(�$,�$&  0&'0"(')&  
$"*'�,)  6(�*&'27,02  1!2 1"0,�3&'�2  (&!�$ -
0�;��  �  ",1)�� , 60��"!"/�%&0$"  (�./(5.$� . 

�!2  (�4",)  # 0&'0"('"  $"*'�,&  *"3'"  
�06"!9."#�,9  *&,"1�$�  0#&,"-, ;#&," -, .#5$"- �  
�("*�,&(�6�� . �  56("8&'')�  #�(��',��  $"* -
'�,)  1&!�&,02 �$;&',  '�  *&,"1)  ;#&,"0#&,"#"  
�  .#5$"#"  ,&(�6�� . ="!&& 0!"3')&  6("&$,)  
6(&1!�/�7,  0".1�'�&  *5!9,�0&'0"('"  $"*'� -
,)  0 "6(&1&!&''"  ,&*�,�%&0$"  �,*"0-&(" , 
6(�*&'22  $"*6!&$0'"&  #".1& 0,#�&  '�  0"0,"2 -
'�&  6�;�&',�  %&(&. 0"",#&,0,#578�&  "(/�')  
%5#0,#. 

��*  3& 6(&10,�#!2&,02 �',&(&0'"  
6(�$,�$�  6(�*&'&'�2  0&'0"('"  $"*'�,)  # 
(�.#�#�78��  ;&!2� , 6"0$"!9$5 6(&�*58&0, -
#"*  0&'0"('"  $"*'�,)  (0&'0"('"/"  5/"!$�  
�!�  *2/$"/"  �/("#"/"  $"*6!&$,� ) – 2#!2&,02 
+--&$,  0,�*5!2;��  

��  "0'"#�'��  #):&�.!"3&''"/"  4)!�  
"6(&1&!&'�  ;&!9  �00!&1"#�'�2  – #)2#!&'�&  
#".*"3'"0,&  6(�*&'&'�2  0&'0"('"  $"*'� -
,)  1!2 (�.#�,�2  6".'�#�,&!9'"  0-&()  1&,&  
1":$"!9'"/"  #".(�0,�  # 50!"#�2�  �(� '&/"  
�&#&(� . 

�  '�:&*  6�!",�3'"*  �00!&1"#�'��  
6(�'2!�  5%�0,�& 1&,�  0(&1'&/"  1":$"!9'"/"  
#".(�0,�  (4 – 5 !&, ). 

��  6&(#"*  +,�6& �00!&1"#�'�2  1��/'" -
0,�("#�!02  5("#&'9  6".'�#�,&!9'"/"  (�.#�,�2  
1&,&  0(&1'&/"  1":$"!9'"/"  #".(�0,� . ��$  1!2 
1��/'"0,�$�  #"06(�2,�2  6(�*&'2!�09  *&,"1�$�  
«�&/"  '&  �#�,�&,  '�  +,��  (�05'$�� ?». �!2  1� -
�/'"0,�$�  6("15$,�#'"0,�  �  50," %�#"0,�  
#'�*�'�2  6(�*&'2!�09  *&,"1�$�  «�� 1�  �  
#)%&($'� ». �&,"1�$�  «�)5%�  0!"#� » 6(�*& -
'2!�09  1!2 1��/'"0,�$�  6�*2,�  �  "6(&1&!&'�2  
1�'�*�$�  6(";&00�  .�5%�#�'�2  �!2  1��/'"0,�$�  
*):!&'�2  6(�*&'2!�09  *&,"1�$�  «�,"  .1&09 
!�:'&& ?». <,�  *&,"1�$�  6(�.#�'�  �00!&1"#�,9  
6(";&00)  "4(�.'" -!"/�%&0$"/"  *):!&'�2 , 5*0, -
#&'')&  "6&(�;��  �'�!�.�  �  "4"48&'�2  5 (&4&'-
$� . �&,"1�$�  «��00$�3�  6"  $�(,�'$& » 6(�*& -
'2!�09  1!2 1��/'"0,�$�  (�.#�,�2  (&%� �  6(&1-
'�.'�%�!�09  1!2 "6(&1&!&'�2  �$,�#'"/"  0!"#�( -
'"/"  .�6�0�  (&4&'$� . 

��  "0'"#&  6"!5%&'')�  1�'')�  4)!�  (�. -
(�4",�'�  �  6("#&1&'�  (�.#�#�78�2  (�4",�  0 
1&,9*� . ��'2,�2  6("#"1�!�09  # 06&;��!9'"  
"4"(51"#�''"  # 1&,0$"* 0�15 0&'0"('"  $"* -
'�,& , 6"  10-15 *�'5,  1#� (�.�  # '&1&!7 . 

��  .�$!7%�,&!9'"*  +,�6&, '�  "0'"#&  
0(�#'&'�2  (&.5!9,�,"#  +$06&(�*&',�!9'"  
6"1/(566)  1"  �  6"0!& (�.#�#�78��  .�'2,� , 
50,�'�#!�#�!�09  (�.!�%�2  # 5("#'&  6".'�#� -
,&!9'"/"  (�.#�,�2  1&,& , �  #)2#!2!02  ,�6�% -
')  01#�/  �.*&'&'�  6"$�.�,&!&  (�.#�,�2 . 
��*�  1"$�.�'" , %," .�'2,�2  # 0&'0"('"  $"* -
'�,&  06"0"40,#57,  6"#):&'�7  6"$�.�,&!&  
$"/'�,�#'"/"  (�.#�,�2  1&,& . 

�&'0"('�2  $"*'�,�  # 50!"#�2�  �(� '&/"  
�&#&(�  *"3&,  0,�,9  *"8')*  �'0,(5*&',"*  
1!2 (�0:�(&'�2  �  (�.#�,�2  *�("#"..(&'�2 , 
0&'0"('"/"  �  6".'�#�,&!9'"/"  (�.#�,�2 . 

 
�������"����������	�  ��
��  

 
$&+:'@<'$9&8  9$%&$'  $+<#$?  

�E;(<":  (0  �%<#;(;(<;  
1)$/%;(<?  <  '  /<(0%($#  �$9;';  

�&$�&#�  � .� ., �&!&'0$�  � .	 . 
*��	
��  
�	����	�������   

�
������  ������	����  
 


.�*�2  6:&'�;�  "%&'9 %5#0,#�,&!9'�  $ 
1&-�;�,5  *�$("+!&*&',"# . �&�#�,$�  *�/'�2 , 
*"!�41&'� , ;�'$� , *�(/�';� , 4"(� , *&1� , 3&!&-
.�  6(�#"1�,  $ '�(5:&'�7  �.",'"/"  �  5/!&#"1-
'"/"  "4*&'� , 0�',&.�  4&!$"#)�  #&8&0,#, 0'� -
3�2  50," %�#"0,9  (�0,&'�  $ .�4"!&#�'�2* , 
#".1& 0,#�7  '�.$��  �  #)0"$��  ,&*6&(�,5( . 

1'�*  �.  65,&  (&:&'�2  +,"  6("4!&*)  2#!2-
&,02 6(�*&'&'�&  #"1"(�0,#"(�*)�  $"*6!&$0-

')�  51"4(&'�  0 *�$("+!&*&',�*�  – �5,(� -
#�',  �!70  �&('"#"  �  �"!� --�1 , # $�%&0,#& 
!�0,"#"  6"1$"(*$� . 

�"+--�;�&',  �06"!9."#�'�2  6�,�,&!9 -
')�  #&8&0,# 5 «�5,(�#�',  �!70 » �  «�"!� -
-�1 », #$!7%�2 *�$("+!&*&',)  '&  *&'&& 95%. 
=!�/"1�(2  +,"*5  !�0,"#�2  6"1$"(*$�  '�:!�  
:�("$"&  6(�*&'&'�&  # 6("�.#"10,#&''"  
6(�$,�$&  '�  *'"/��  $5!9,5(��  �  # (�.')�  $!� -
*�,�%&0$��  50!"#�2�  �#("6) , 	#0,(�!�� , 
	*&(�$� , ?3'"  	-(�$� , �  ,�$3&  �"00�� . 

��.(�4",$�  �  #'&1(&'�&  # 6("�.#"10,#"  
(&05(0"04&(&/�78��  ,&�'"!"/�  #".1&!)#� -
'�2  �  54"($�  .&('"#)�  $5!9,5(  1"!3')  4�.� -
("#�,902  '�  6(�*&'&'��  0&#""4"(","# , 0�0,&-
*)  51"4(&'� , ��*�%&0$��  �  4�"!"/�%&0$��  
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0(&10,# .�8�,)  (�0,&'� . �  0"#(&*&'')�  50-
!"#�2�  '��4"!&&  :�("$"&  (�06("0,(�'&'�&  
6"!5%�!�  ,�$�&  ,&�'"!"/��  #".1&!)#�'�2  .&(-
'"#)�  $5!9,5( , $�$ 0(&1'&- �  '�.$".�,(�,')& , 
+'&(/"04&(&/�78�& , 4&./&(4�;�1')& , (&05(0"-
#!�/"04&(&/�78�& , 6"%#".�8�,')& , +$"!"/� -
%&0$� 4&."6�0')& . 

�  +,"  0#2.�  4�'�(')&  6"0&#) �/(�7,  
4"!9:57  ("!9  # -"(*�("#�'��  +$"!"/�%&0$�  
4&."6�0')�  �/("!�'1:�-,"# . 

�"%#)  "6),'"/"  5%�0,$� – %&('".&*  
"4)$'"#&'') , 0"1&(3�'�&  "48&/"  �.",�  0,20-
0,25, #�!"#"/"  -"0-"(�  0,16-0,20 �  $�!�2  2,2-
2,3%, 0"1&(3�'�&  /5*50�  3,5-3,8%. �!",'"0,9  
0!"3&'�2  6"%#) # 6��",'"*  0!"& 1,10-1,25 / /0* 3, 
'��*&'9:�2  6"!&#�2  #!�/"&*$"0,9  35-36% ",  
*�00)  �40"!7,'"  05�"  6"%#), #!�3'"0,9  50-
," %�#"/"  .�#21�'�2  11-13%, 6"(".'"0,9   
60-62%. �&�$;�2  6"%#&''"/"  (�0,#"(�  '& -
,(�!9'�2  �!�  0!�4"8&!"%'�2  ((�  7,0-7,5), 45-
-&('�2  06"0"4'"0,9  #)0"$�2 . 

�00!&1"#�'�2  6"  �.5%&'�7  ",.)#%�#" -
0,�  0","#  ".�*"  6:&'�;)  '�  (�.!�%')&  
51"4(&'�2  �  +!&*&',)  4�"!"/�.�;��  6("#"1� -
!�09  # 2007-2009 0.-� . // . '�  6"!2�  �"'0$"/"  
0"(,"�06),�,&!9'"/"  5%&4'"/" ;&',(�  �"'0$" -
/"  �	
 . 

�"  1�'')*  	��  6. �&(0��'"#0$�  2009 / . 
4)!  .�05:!�#)* , 2007 / . – "0,(".�05:!�#)*  �  
2008 / . – 4!�/"6(�2,')*  6"  5#!�3'&'�7 . ��1 -
(",&(*�%&0$�&  50!"#�2  .�  /"1)  �00!&1"#�'�  
"$�.�!�  .�*&,'"&  #!�2'�&  '�  ("0,  �  (�.#�,�&  
(�0,&'�  ".�*"  6:&'�;) . 

�.5%&'"  8 0"(,"#  ".�*"  6:&'�;) , # 
,"*  %�0!& 1#� 0"(,�  �"'0$"/"  ."'�!9'"/"  
�����  (�(&0,�3 , �&#&("1"'&;$�2  74�!& -
'�2 ), ,(�  – 0&!&$;��  �0&("00� 0$"/"  ���  .&(-
'"#)�  $5!9,5(  (��(�', , �"'0$�2  74�!& '�2 , 
�(*�$ ) �  ,(�  – 0&!&$;��  �(�0'"1�(0$"/"  
�����  (=�,9$" , �"!!&/� , �(�0'"1�(0$�2  99). 

.�*�2  #�$�  - !�'�2  #)1&!&''�2  �.  1�$"(�0 -
,58��  -"(* . �(&1:&0,#&''�$"*  0!53�!  0�1&-
(�!9')  1"''�$"#)  6�( . �&,"1  6("#&1&'�2  
�00!&1"#�'�  – 6"!&#"  �  !�4"(�,"('" -
6"!&#" , 6"#,"('"0,9  .�$!�1$�  "6),�  ,(&�$(�, -
'�2 , 0�&*�  (�.*&8&'�2  *&,"1"*  (�08&6!&'')�  
1&!2'"$ , "48�2  6!"8�19  1&!2'"$  150 * 2, 5%&,-
'"  45 * 2. �"(*�  #)0&#� ".�*"  #�$�  - 6"   
2,0 *!' .:, .//�  #0�"3��  0&*2'  0 *&315(219&* 
30 0*  (6"6&(&$ 6"0&#� ".�*"  6:&'�;) ), ".� -
*"  6:&'�;)  – 5,0 *!' . :, .//�  0&2!$"  �� -16. 
�&�'"!"/�2  #".1&!)#�'�2  0"(,"#  ".�*"  6:& -
'�;)  0"",#&,0,#5&, "48&6(�'2,"  1!2 6(� -
�."#0$"  ."')  �"0,"#0$"  "4!�0,� . 

�"(,�  #)0&#�!�  # #�(��',��  0 51"4(&-
'�2*�  �  +!&*&',�*�  4�"!"/�.�;��  6"  0�&*&:  
1) 4&. "4(�4",$�  – ($"',("!9 ); 2) "4(�4",$�  
�5,(�#�',  �!70  �&('"#" , 3 $///�  ($58&'�& ); 

3) "4(�4",$�  �"!� --�1"* , 3 $///�  ($58&'�& );  
4) �**��%'�2  0&!�,(�  (N40) #&0'" ; 5) ".�*�2  
6:&'�;�  + ".�*�2  #�$� . 

�5,(�#�',  �!70  �&('"#" , 6("�.#"10, -
#�  $"*6�'��  «ICL» (�.(��!9 ), 0"1&(3�, , %:  
N-P-K (6-23-35) + 1Mg + 0,1B + 0,2Mn + 0,2Zn + 
0,2Cu + 0,5Fe + 0,002Mo + 6(�!�6�,&!9  Ferti-
vant. �"!� --�1 , 6("�.#"10,#�  $"*6�'��  «�� -
-�  �&*�$�!. -��� » (�.(��!9 , 0"1&(3�, , %:  
N-P-K (19-19-19) + 1MgO + 0,1Fe* + 0,05Mn* + 
0,02B + 0,015Zn* + 0,011Cu* + 0,007Mo, 
*EDTA-�&!�,) . �06"!9."#�!�09  '�*�  # $�%&-
0,#& !�0,"#"  6"1$"(*$� . 

�(�  6("#&1&'��  �00!&1"#�'�  6(�*& -
'27,02  "48&6(�'2,)&  # �/("'"*�%&0$"  '�5$&  
*&,"1�$�  .�$!�1$�  �  6("#&1&'�2  6"!&#)�  "6) -
,"# . 


6()0$�#�'�&  �5,(�#�',"*  �!70  �&( -
'"#"  3 $///�  �  �"!� --�1  3, $///�  6("#"1�!�  # 
-�.5  $58&'�2  ".�*"  6:&'�;)  # 4&.#&,(&'-
'57  6"/"15 , (�#'"*&('"  (�06(&1&!22 (�0,#"(  
�5,(�#�',�  �  �"!� --�1�  6"  6"#&(�'"0,�  !� -
0,9&#. 

��  6&(�"1  �00!&1"#�'�  4)!�  #)2#!&')  
"0"4&''"0,�  0,(5$,5()  5("3�2  6"  #�(��',�*  
"6),� . �'�%&'�2  $"+--�;�&',�  6("15$,�#'"  
$50,�0,"0,�  $"!&4�!�09  ",  1,0 1"  2,5. ��� -
4"!9:&&  0(&1'&& .'�%&'�&  # #�(��',&  � 1 6" -
!5%&')  # #�(��',&  0 �5,(�#�',"*  �!70  �&( -
'"#"  5 0"(,�  �"'0$�2  74�!& '�2  (5,07) �  # 
#�(��',&  0 �**��%'"  0&!�,("  (N40) (5,01), # 
"6),&  � 2 – 0 +!&*&',�*�  4�"!"/�.�;��  5 0"( -
,"#  =�,9$"  (5,28) �  �"!!&/�  (5,49). 

�"!�%&0,#"  .&(&'  # $"!"0& #" #0&� #�(� -
�',��  0"0,�#!2!"  27-37 :, . �  "6),&  � 1 '�� -
4"!9:�2  *�00�  .&('�  0 $"!"0�  4)!�  6"!5%&'�  # 
#�(��',&  0 �5,(�#�',"*  �!70  �&('"#"  5 0"( -
,�  �"!!&/�  (1,95 / ) �  # #�(��',&  0 ".�*"  #�$"  
�"'0$�2  74�!& '�2  (2,6 / ). 

�"!�%&0,#"  .&(&'  # $"!"0& #" #0&� #�(� -
�',��  0"0,�#!2!"  19,6-32,4 :, . ���4"!9:&&  ��  
$"!�%&0,#" 4)!"  # #�(��',&  0 "4(�4",$"  �5, -
(�#�',"*  �!70  �&('"#"  (5 0"(,�  ��(�',  6(�  
"4(�4",$&  �"!� --�1"* ), # "6),&  � 2 – !5%:�&  
6"$�.�,&!�  4)!�  5 0"(,�  =�,9$"  (30,3 :, .). 
���!5%:�&  6"$�.�,&!�  *�00)  1000 .&(&'  # 
"6),&  � 1 – 5 0"(,"#  �(�0'"1�(0$�2  99 (40,6) �  
�"!!&/�  (41,1). �  "6),&  � 2 – *�$0�*�!9'"  
"'�  4)!�  5 0"(,�  �"!!&/�  (39,8) '&*'"/�*  
*&'9:&  5 0"(,"#  �(�0'"1�(0$�2  99 �  =�,9$"  
(0"",#&,0,#&''"  6"  39,5). 


("3� '"0,9  �06),5&*)�  0"(,"#  # 6&-
(�"1  �00!&1"#�'�  �.*&'2!�09  # .'�%�,&!9')�  
6(&1&!�� , +," , 0#2.�'" , 6(&31& #0&/", 0 6"/"1 -
')*�  50!"#�2*� . �  0(&1'&*  .�  2 /"1�  # "6),&  
� 1 '��4"!9:57  5("3� '"0,9  6"$�.�!  0"(,  
�"'0$�2  74�!& '�2  (5,07 , //� ). �  "6),&  � 2 
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!5%:�&  6"$�.�,&!�  ",*&%&')  5 0"(,�  �"!!&/�  
(5,49 , //� ). 

�&"4�"1�*"  ",*&,�,9 , %," $�%&0,#" .&(-
'�  2#!2&,02 "1'�*  �.  "0'"#')�  -�$,"("# , "6 -
(&1&!278��  ;&'5  '�  .&('" . �00!&1"#�'�2  6" -
$�.�!� , %," 4"!&& #)0"$"  '�,5("  "4!�1�!"  
.&('"  ".�*"  6:&'�;) , #)(�8&''"  # %�0,"*  
6"0&#& (790 / /! ). ���4"!9:�2  0,&$!"#�1'"0,9  
(79%) ,�$3&  '�4!71�!�09  # .&('&  "1'"#�1"#" -
/"  6"0&#�. 

��:�*�  �00!&1"#�'�2*�  50,�'"#!&'" , 
%," 0"1&(3�'�&  4&!$� # .&('&  '��4"!9:�*  4) -
!"  # #�(��',&  4�'�('"/"  6"0&#� ".�*"  6:& -

'�;)  0 ".�*"  #�$"  (12,9%), %," '�  0,8% 
4"!9:& , %&* # .&('&  "1'"#�1"#"/"  6"0&#�. �" -
1&(3�'�&  0)("  $!& $"#�')  # .&('&  0 4�'�( -
'"/"  6"0&#� '�  4% #):&  "1'"#�1"#"/"  �  0"-
0,�#�!"  29%. 

��$�*  "4(�."* , 0"(,�  ".�*"  6:&'�;)  
0&!&$;��  (�.!�%')�  '�5%')�  ;&',("#  ?3'"/"  
�&1&(�!9'"/"  "$(5/�  �*&7,  06&;�-�%&0$57  
(&�$;�7  '�  50!"#�2  #)(�8�#�'�2 , # ,"*  %�0!& 
'�  6(�*&'&'�&  51"4(&'�  �  +!&*&',"#  4�"!" -
/�.�;��  6".#"!22  6"!5%�,9  1"0,"#&('57  6(� -
4�#$5 5("3� '"0,� . 
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��  

 
'<):  9$"<0*8($ -B $*$,<@;9 $?  

);=&;*8($9&<   
( %0& <?  &;$%;&<@;9 <?  0(0*<+ ) 

��!"#�  � .� . 
5�(
����	
��  
�	����	�������  ������	����  

5�(
���� , #�		��  
 


1'"  �.  �$,5�!9')�  6("4!&*  0";��!9 -
'"  +$"!"/�� , 0";��!9'" -+$"!"/�%&0$"/"  "4(� -
."#�'�2  #)0,56�&,  6("4!&*�  #�1"#"/"  0"0,�#�  
0";��!9'" -+$"!"/�%&0$"  1&2,&!9'"0,� . 

��6"*'�* , %," # 0"#(&*&''"  '�5%'"  
!�,&(�,5(& , 6"0#28&''"  6("4!&*�*  0";��!9 -
'"  +$"!"/�� , 0";��!9'" -+$"!"/�%&0$57 1&2-
,&!9'"0,9  0#2.)#�7,  0 �".2 0,#&''"  1&2,&!9-
'"0,97  %&!"#&$�, #!�27857  '�  6(�("1'57  
0(&15; 0 "�(�'"  6(�("1)  �  (�;�"'�!9'"*  �0 -
6"!9."#�'��  6(�("1')�  (&05(0"# (�"0&#  	 .� ., 
�("#�1$�'  � .� .); 0 6(",�#"0,"2'�&*  6(�("1&  �  
6"0,"2''"  4"(94"  0 '& , 6(&"4(�."#�'�&*  && 
# 0"",#&,0,#��  0 6",(&4'"0,2*�  %&!"#&$� �  &/" 
;&!2*� , ,(51"*  $�$ -"(*"  1&2,&!9'"0,�  (�� -
(50"# <.� .); 0 �".2 0,#&''" -$5!9,5(')*  ,�6"*  
6(�06"0"4!&'�2  $ 50!"#�2*  058&0,#"#�'�2  
(��,�("#  � .	 ., �50,"#" ,"#  � .� .). 

��:�  �00!&1"#�'�2  # "4!�0,�  0";��!9 -
'" -+$"!"/�%&0$"/"  "4(�."#�'�2  5%�8& 02 *" -
!"1&3�  6".#"!�!�  # "48&*  #�1& 0-"(*5!�(" -
#�,9  "6(&1&!&'�&  6"'2,�2  «0";��!9'" -
+$"!"/�%&0$�2 1&2,&!9'"0,9 ». 
'� , 6(&16"!" -
3�,&!9'"  6(&10,�#!2&, 0"4"  6(";&00 #.��*" -
1& 0,#�2  "48&0,#�  0 6(�("1'"  0(&1" , '� -
6(�#!&'')  '�  �06"!9."#�'�&  6(�("1')�  50-
!"#�  �  (&05(0"# 0 ;&!97  51"#!&,#"(&'�2  (�. -
!�%')�  "48&0,#&'')�  6",(&4'"0,&  (4�"!"/� -
%&0$��, *�,&(��!9')� , 15�"#')� ) 0 5%&,"* 
�0,"(�%&0$�  �  6("0,(�'0,#&''"  "450!"#!&' -
')�  *&() , '"(*  �  6(�#�! ; 6(";&00, 058'"0,9  
$","("/"  0"0,�#!2&,  6(�("1"6"!9."#�'�& , , .&., 
0".'�,&!9'"  (&/5!�(5&*)  "4*&'  #&8&0,#"*, 
+'&(/�&  �  �'-"(*�;�&  *&315 "48&0,#"*  �  
6(�("1"  0 ;&!97  6"11&(3�'�2  (�#'"#&0'"/"  

0"0,"2'�2  +,"  0�0,&*) ; +,"  6(";&00 6(�("1" -
,#"(%&0,#�, #$!7%�78�  # 0&42 "�(�'5 , #"0-
0,�'"#!&'�&  �  #"."4'"#!&'�&  6(�("1"(&05(0 -
'"/"  6",&';��!� ; 6(";&00, # $","("*  /!�#')*  
06"0"4"*  #".1& 0,#�2  #)0,56�&,  ,(51 . 

�,"  $�0�&,02 0";��!9'" -+$"!"/�%&0$"  
1&2,&!9'"0,�  !�%'"0,� , %," "'�  (�00*�,(�#� -
&,02 $�$ 6(";&00 0".'�,&!9'"/"  #".1& 0,#�2  
!�%'"0,�  '�  "$(53�7857  6(�("1'57  0(&15; 
6(";&00, "450!"#!&'')  && *",�#�*�  �  ;&!2 -
*� , 6("2#!278� 02  # $"'$(&,')�  1& 0,#�2�  �  
"6&(�;�2� , (&.5!9,�,�� . �(�  +,"*  "6"(�  "05-
8&0,#!2&,02 '�  �*&78� 02  5 !�%'"0,�  "6),  
#.��*"1& 0,#�2  0 6(�("1" , ,(&4"#�'�2  $ 
#.��*"1& 0,#�7 , 0-"(*5!�("#�'')&  # "48&-
0,#& # 0"",#&,0,#��  0 �"(" -�("'"!"/�%&0$�*�  
-�$,"(�*� , 6&(06&$,�#�*�  (�.#�,�2  "48&0,#�  
�  0�*"  !�%'"0,� . 

��!9'& :&&  �00!&1"#�'�&  6("4!&*)  0"-
;��!9'" -+$"!"/�%&0$"  1&2,&!9'"0,�  '�  ,&"(&-
,�%&0$"* 5("#'&  6(�#&!"  $ '&"4�"1�*"0,�  
#)1&!&'�2  �  && #�1"#"/"  0"0,�#� . =)!"  50,� -
'"#!&'" , %," 0";��!9'" -+$"!"/�%&0$�2 1&2-
,&!9'"0,9  ",!�%�&,02  0#"�*  (�.'""4(�.�&*  �  
*'"/""4(�.�&* . �.#&0,'" , %," #�1"#"  0"0,�#  
"6(&1&!2&,02 $�$�* -!�4"  6(�.'�$"* . �0�"12  
�.  ,"/" , %," 058'"0,97  0";��!9'" -
+$"!"/�%&0$"  1&2,&!9'"0,�  2#!2&,02 6(";&00 
6(�("1"6"!9."#�'�2 , #)1&!27,02  �  0"",#&,0, -
#578�&  +,"*5  6(";&005 ",1&!9')&  #�1) : 6(� -
("1"6"!9."#�'�&  '&(�;�"'�!9'"& , (�;�"'�!9 -
'"& , (&$(&�;�"''"&  �  1( . �  0#"7  "%&(&19 6(� -
("1"6"!9."#�'�&  # .�#�0�*"0,�  ",  �06"!9.5& -
*"/"  (&05(0� 6"1(�.1&!2&,02  '�  .&*!&6"!9." -
#�'�& , !&0"6"!9."#�'�&  �  , .6. (�& *&(0  � .� .). 

�(5/�2  $!�00�-�$�;�2  *"3&,  (�.(�4� -
,)#�,902  # 0"",#&,0,#��  0 "48&  0�0,&*�,�$"  
1&2,&!9'"0,� , (�.(�4",�''"  � .� .��/�'"* . 
�)1&!&'')&  �*  #�1)  "6(&1&!27,02 (�.!�% -
')*�  -"(*�*� , $","()&  6(�'�*�7,  ,(�  "0-
'"#')�  +!&*&',�  1&2,&!9'"0,� : 054@&$,, "4@-
&$, �  �$,�#'"0,9  054@&$,�. �"  "4@&$,5 ��/�'  
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� .� . #)1&!2&, 6(&"4(�."#�,&!9'57 , 6".'�#� -
,&!9'57  �  ;&''"0,'" -"(�&',�("#"%'57  1&2-
,&!9'"0,9 ; 6"  054@&$,5 – �'1�#�15�!9'57 , 
/(566"#57 , 0";��!9'57 . ��31)  �.  #�1"#  # 
0#"7  "%&(&19 0,(5$,5(�("#�' . �  ;&!"*  #�1" -
#"  0"0,�#  1&2,&!9'"0,�  .�#�0�,  ",  *'"/""4(� -
.�2  6",(&4'"0,&  %&!"#&$� �  "48&0,#� , 6(� -
%&*, $�31)  �.  +,��  #�1"#  #$!7%�&, # 0&42 
+!&*&',)  #'&:'&  �  #'5,(&''&  6(�$,�%&0$"  
�  ,&"(&,�%&0$"  1&2,&!9'"0,�  (� .� .�("!"# ). 


,1&!9')*  #�1"*  1&2,&!9'"0,�  054@&$-
,�  # 6(�("1'"  0(&1& #)0,56�&,  +0,&,�%&0$�2 
1&2,&!9'"0,9 . �00!&152 +,",  #�1 , 	6(&02'  � .� . 
",*&%�&,, %," +0,&,�%&0$"& ",'":&'�&  $ 6(� -
("1& "058&0,#!2&,02 # (�.!�%')�  -"(*�� , &0,9 
4"!&& �!�  *&'&& (&/5!2('"&  "48&'�& , $","("&  
0!&15&, 6"'�*�,9  $�$ (&�!9'"&  �  '�*&(&''"&  
1& 0,#�&85. �  0#2.�  0 �.!�/�&*)*  '&!9.2  '&  
'�.#�,9  ,(51"#57  1&2,&!9'"0,9  $�31"/"  %&!"-
#&$� # 6(�("1'"  0(&1&, '�6(�#!&''57  '&  
,"!9$"  '�  && �.5%&'�&  �  �06"!9."#�'�& , '"  �  '�  
"�(�'5 , #"00,�'"#!&'�&  �  #"."4'"#!&'�&  (�� -
(50"# <.� ., �& *&(0  � .� . �  1( .). �  6"0!&1'&& 
#(&*2 "0"4"& .'�%&'�&  1!2 "4&06&%&'�2 058&0,-
#"#�'�2  0(&1)  3�.'�  6(�"4(&,�&,  '& *&'&& 
#�3'�2  0,"("'�  %&!"#&%&0$"  �0,"(��  – ",#&, -
0,#&''"0,9  .�  *�( , 4"(94�  6(",�#  #" ') , #"06� -
,�'�&  $5!9,5()  *�(� . <,"  06&;�-�%&0$�& #�1)  
1&2,&!9'"0,� , #&158�&, # $"'&%'"*  0%&,&, $ 0"-
�(�'&'�7  #0&/" 3�#"/"  '�  6!�'&,&  (�!�.�%&#  
� .� ., ��*&1"#  � .� ., �5(�#&/�'�  � .� .). 

�)1&!&'')&  #�1)  2#!27,02 "48�*� , 
",(�3�7,  "48&'�5%')  5("#&'9  (�00*",(& -
'�2 . �"'$(&,'" -'�5%')  5("#&'9 , # %�0,'"0,�  
60��"!"/�%&0$� , 6(&10,�#!&' , '�6(�*&( , %&-
,)(9*2  "0'"#')*�  #�1�*�  1&2,&!9'"0,�  0 6(� -
("1')*  "4@&$,"*, #)1&!&'')*�  �&(24"  � .� ., 
�0#�')*  � .	 .. �  +,�*  ,�6�*  �#,"()  ",'"02, : 
�06"!9."#�'�&  #0&/" 6(�("1'"/"  "4@&$,� �!�  
&/" %�0,�  # $�%&0,#& $�$"/" -!�4"  «6"!&.'"/"  
6("15$,� », 6(�  $","("*  6(&$(�8�&,02  1�!9 -
'& :&&  058&0,#"#�'�&  +,"/"  "4@&$,� 6(�("1)  
(�06"!9."#�'�&  "4@&$,� # +0,&,�%&0$��, 6(�$ -
,�%&0$�� , 6".'�#�,&!9')�  ;&!2� ). �,"("  ,�6  
6(&16"!�/�&,  �06"!9."#�'�&  %�0,�  6(�("1'"/"  
"4@&$,� �!�  6("15$,"#  &/" 3�.'&1&2,&!9'"0,� , 
'"  6(�  +,"*  0�*  "4@&$, 6(�("1)  6("1"!3�&,  
058&0,#"#�,9 (#".*"3'"  1!2 +0,&,�%&0$�� �  
6".'�#�,&!9')�  ;&!& , '"  # "0'"#'"*  1!2 

6(�$,�%&0$"/"  �06"!9."#�'�2 ). �(&,�  ,�6  
1&2,&!9'"0,�  – �06"!9."#�'�&  $�$" -!�4"  
-5'$;��  6(�("1'"/"  "4@&$,�, $","(�2  # 1�' -
'"*  0!5%�& 2#!2&,02 6"!&.')*  6("15$,"* , 6(�  
+,"*  '&  6(&$(�8�&,02  058&0,#"#�'�&  '�  6(� -
("1'"/"  "4@&$,� # ;&!"* , '�  ",1&!9'"  &/" 
%�0,� . ��$"'&; , %&,#&(,)  ,�6  6(&16"!�/�&,  
",$�.  ",  �06"!9."#�'�2  6(�("1'"/"  "4@&$,� # 
$�%&0,#& «6"!&.'"/"  6("15$,� ». <,",  ,�6  
6(�';�6��!9'"  ",!�%�&,02  ",  1(5/��  ,�6"# : 
#.��*"1& 0,#�&  0 6(�("1')*  "4@&$,"* 0,�'" -
#�,02  '&  0(&10,#"* , �  ;&!97 , "'"  '&  '�6(�#!& -
'"  '�  6"!5%&'�& $�$"/" -!�4"  «6"!&.'"/"  6(" -
15$,� ». 

�"1),"3�#�2  (�00*",(&'�&  '&$","()�  
�06&$,"#, ",*&,�* , %," 6("4!&*�  0";��!9'" -
+$"!"/�%&0$"  1&2,&!9'"0,�  # ;&!"* , #�1"#"/"  
0"0,�#�  # %�0,'"0,� , ,(&45&, 1�!9'& :&/"  '� -
5%'"/"  6"�0$� , "6(&1&!&'�2  $"*6!&$0�  0(&10,# 
�00!&1"#�'�2 , 5%&,� '�$"6!&''"/"  ,&"(&,�%&-
0$"/"  �  6(�$,�%&0$"/"  "6),� . 
 

����
�  �����	�
��  
1. ��(50"#  <.� . 
0'"#)  0";��!9'"  +$"-

!"/��  – � ., 1998. 
2. �!�.�%&#  � .� ., �"/�  � .	 . <$"!"/�%& -

0$�2 $5!9,5(�  �  "4(�."#�'�& : "%&($� 0";��!9 -
'"  +$"!"/�� .- � ., 1999. 

3. �&2,&!9'"0,9 : ,&"(�2 , *&,"1"!"/�2 , 
6("4!&*)  – � ., 1990. 

4. �&(24"  � .� ., �0#�'  � .	 . <$"!"/�%& -
0$�2 6&1�/"/�$�  �  60��"!"/�2 .- � ., 1996. 

5. �"/�'  � .� . �&!"#&%&0$�2 1&2,&!9'"0,9 – 
� ., 1974. 

6. �"0&#  	 .� ., �("#�1$�'  � .� . �";��!9 -
'�2  +$"!"/�2 .- � ., 1998. 

7. ��*&1"#  � .� . �5!9,5(� , +$"!"/�2 , 
"4(�."#�'�& .- � ., 1996. 

8. �& *&(0  � .� .�(�("1"6"!9."#�'�& .- 
� ., 1990. 

9. ��,�("#  � .	 ., �50,"#" ,"#  � .� . �";� -
�!9'�2  +$"!"/�2 .- � ., 2000. 

10. ��!"0"-�2  +$"!"/�%&0$"/"  "4(�." -
#�'�2 . / �"1  (&1. ��0&&#�  � .� .- � ., 2001. 

11. ��!"0"-0$�  +';�$!"6&1�%&0$�  
0!"#�(9 .- � ., 2009. 

12. ��!"0"-0$�  0!"#�(9 . / �"1  (&1. 
� .� . �("!"#� .- � ., 1991. 
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#�"��������  ��
��  
 

�$';%A($9&($;  *0+;%($;  
*;,<%$'0(<;  &<&0(0   

(#0%,0(";#  + >;*;+$# )  
<  (A%$#$#  + #0%,0(";# ) 

�"("."#�  � .	 ., �5(�,"#  � .� . 
�����	
��  
�	����	�������   
��&����	
��  ������	����  

������ , #�		��  
 

��(�$,&('"  "0"4&''"0,97  1#5�0!" '" -
/"  6"$(),�2  ,�,�'�  *�(/�';&*  �  3&!&."*  2#-
!2&,02 ," , %," 5#&!�%&'�& *�$(",#&(1"0,�  6" -
#&(�'"0,�  #�'')  (�06!�#�  '�4!71�&,02  6(�  
",'"0�,&!9'"  *&'9:&  0$"("0,�  !�.&('"/"  
�.!5%&'�2 . 
4@20'2&,02 +,"  ,&* , %," 3&!&."  
"4!�1�&,  0(�#'�,&!9'"  #)0"$"  ,&*6&(�,5("  
6!�#!&'�2 , �  4"!9:&&  .'�%&'�&  0$"("0,�  �. -.�  
*�!"/"  #(&*&'�  ,&6!"#"/"  #".1& 0,#�2  '&  
"4&06&%�#�&, 1"0,�,"%'"  ,&*6&(�,5()  1!2 
"4(�."#�'�2  #�'')  (�06!�#�  �!�  ."')  "6!�# -
!&'�2 . �(�  0$"("0,�  3,3 ** /0 '�4!71�&,02  
!�:9  '&4"!9:"&  6"#):&'�&  *�$(",#&(1"0,� , 
$","("&  2#!2&,02 6(�$,�%&0$�  0,�4�!9')*  6"  
/!54�'&  #�'')  (�06!�#�  �  ."'&  ,&(*�%&0$"/"  
#!�2'�2 . 
*&'9:&'�&  0$"("0,�  "4(�4",$�  1"  
0,5 ** /0 6(�#"1�,  $ "4(�."#�'�7  ."')  (�06!� -
#�  0 *�$(",#&(1"0,97  11000–11300 ��� . 


,!�%�,&!9'�2  "0"4&''"0,9  1#5�0!" -
'"/"  (�("* - *�(/�'&; ) 6"$(),�2  0"0,"�,  # ,"* , 
%," 6(�  !�.&('"*  6"#&(�'"0,'"*  !&/�("#�'��  
0" 0$"("0,97  !�.&('"/"  �0,"%'�$�  0,5 ** /0 �  
3,3 ** /0, /1& .'�%&'�2  *�$(",#&(1"0,�  6"  6" -
#&(�'"0,�  ."')  !&/�("#�'�2  0"0,�#!27,  0"", -
#&,0,#&''"  10800–10900 �  7800–7900 ��� , 
"4(�.5&,02  *&!$"1�06&(0'�2  0,(5$,5(� . �&' -
,(�!9'�2  �  6&(�-&(� ')&  "4!�0,�  (�06!�#�  
6(&10,�#!&')  # #�1& ��(�$,&('"  +#,&$,"�1 -
'"  0,(5$,5() . 

���4"!9:&&  #'&1(&'�&  !&/�(578��  
+!&*&',"#  # *�,(�;5  "0'"#'"/"  *&,�!!�  6(�  
!&/�("#�'��  Cr + Mn '�4!71�&,02  6(�  (&3� -
*�� , #)4(�'')�  6(�  !&/�("#�'��  Ni + Mn  
(3,3 ** /0, #=220 �, ) %,", "%&#�1'" , 0#2.�'"  0 
'��4"!9:&  6"1#�3'"0,97  �,"*"#  '�.#�'')�  
+!&*&',"# . �  1�''"*  0!5%�& 56("%'2&,02 6" -
#&(�'"0,')  0!"  1"  /!54�')  240–250 *$* . 

48�  ��(�$,&(  (�06(&1&!&'�2  *�$(",#&(1" -
0,�  6"  /!54�'&  "1�'�$"# : '&  '�4!71�&,02  (&.-
$��  6&(&�"1"#  ",  0!"2  $ 0!"7 ; # ."'&  #�'')  
(�06!�#�  �  ."'&  ,&(*�%&0$"/"  #!�2'�2  -�$0� -
(57,02  �',&(*&,�!!�%&0$�&  0"&1�'&'�2 , $"," -
()&  56("%'27,  6"#&(�'"0,')&  0!"�  "4(�.;�  �  
"4(�.57,02  # *"'","''"  6"0!&1"#�,&!9'"0,� . 
�!�#')  ��(�$,&(  $(�#)�  (�06(&1&!&'�2  *�$ -
(",#&(1"0,�  6"  /!54�'&  6(�  !�.&('"*  !&/�(" -
#�'��  Cr + Mn 0#�1&,&!90,#5&, ,�$3&  "4 "4(� -

."#�'��  ,#&(1)�  (�0,#"("#  # 56("%'&'')�  

."'�� . 
�&',/&'"#0$�  -�."#)  �'�!�.  #)2#�! , 

%," "(�08&6!&'�& " /&$0�/"'�!9'"  � --�.)  ", -
*&%�&,02 6(�  !�.&('"*  6"#&(�'"0,'"*  !&/�(" -
#�'��  #0&/1�, $"/1�  "1'�*  �.  '�0)8�78��  
+!&*&',"#  2#!2&,02 *�(/�'&; . 

 
 

�%$,%0##(:?   $#�*; 9  
0'&$#0&<+0"<<  �%$";990  

�$9&%$;(<=  %;,%;99<$((:A  
#$);*;?  

�"0$"#  � .� ., =�.�!&#0$�  � .� . 
��
��	
��  
�	����	�������  ������	����  

�����  	���0����  
��
��	
 , #�		��  

 
��  6(�$,�$&  6(�  6("#&1&'��  *'"3&0, -

#&''"/"  (&/(&00�"''"/"  �'�!�.�  �00!&1"#�,&!�  
.�%�0,57  6(�*&'27,  !�'& '57  *"1&!9 : 
 

eaaaa +++++= kk XXXY �22110
. (1) 

 
�"  # 0#2.�  0 ,&* , %," 4"!9:�'0,#"  (&-

�!9')�  6(";&00"#  �*&7,  '&!�'& '57  6(�(" -
15, ,"  *"1&!�  (1) %�0," 6"!5%�7,02  '&�1&$#�, -
')*� . �!2  6"!5%&'�2  4"!&& �1&$#�,')�  5(�# -
'&'�  '&"4�"1�*"  (&�!�."#)#�,9  «$"'$5(0 » 
(&/(&00�"'')�  *"1&!&  [1], $","()  .�$!7%� -
&,02 # -"(*�("#�'��  *'"3&0,#�  �!9,&('�,�# -
')�  #�(��',"#  5(�#'&'�  �  '�  "0'"#�'��  $(� -
,&(�2  �1&$#�,'"0,�  #)4"(�  «!5%:&/" » �.  '�� . 

��$  $�$ (&�!9')  «$"'$5(0 » (&/(&00�-
"'')�  *"1&!&  '&#".*"3'"  (&�!�."#)#�,9  
#(5%'57 , 0!&15&, �#,"*�,�.�("#�,9  +,",  6(" -
;&00. �  +,"  ;&!97  '�  2.)$& 6("/(�**�("#� -
'�2  Delphi 4)!  (�.(�4",�'  6("/(�**')  $"* -
6!&$0 (�� ) «��� ». 
'  6".#"!2&,  0,("�,9  
5(�#'&'�2 , 0"1&(3�8�&  '&  4"!&& 5 +$."/&'')�  
6&(&*&'')� , �  1"650$�&, �06"!9."#�'�&  9 +!&-
*&',�(')�  -5'$;� , -"(*�(578��  #�(��',)  
(&/(&00� . ��$�*  "4(�."* , *�$0�*�!9'"&  $"-
!�%&0,#" �!9,&('�,�# , $","()&  *"3'"  6"0,(" -
�,9 , (�#'"  5904995 = . 

��  «��� » "4!�1�&,  1"0,�,"%'"  6(" -
0,)* , "4@20'�*)*  �',&(-& 0"* . �&.5!9,�,)  
&/" (�4",)  #)1�7,02  # #�1& ",%&,� 0 6"1("4 -
')*  �'�!�."*  6"!5%&'')�  (&.5!9,�,"# . 

�".*"3'"0,�  6("/(�**) : 
1. 	#,"*�,�%&0$"&  6"0,("&'�&  '&!�'& -

')�  6"  -�$,"(�*  (&/(&00�"'')�  5(�#'&'�  0 
.�1�'')*�  (&3�*�*� . 
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2. 
6(&1&!&'�&  1!2 $�31"/"  (&/(&00�"' -
'"/"  5(�#'&'�2  .�1�'')�  $(�,&(�&#  �1&$#�, -
'"0,� . 

3. �"0,("&'�&  «!5%:&/" » (&/(&00�"''" -
/"  5(�#'&'�2 . 

4. �"0,("&'�&  /(�-�$�  -�$,�%&0$��  �  
(�00%�,�'')�  .'�%&'�  +'1"/&''"  6&(&*&'-
'" . 

5. �"(*�("#�'�&  ",%>,�  "  (&.5!9,�,��  
«$"'$5(0� » (&/(&00�"'')�  *"1&!&  # Microsoft 
Word. 
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1. �"0$"#  � .� . �&�'"!"/�2  *"1&!�("#� -

'�2  "4@&$,"# 0 '&0,�4�!9')*  -5'$;�"'�("#� -
'�&*  �  '&"6(&1&!&''"0,97  # 1�'')� . / 
� .� .�"0$"# . – �($5,0$ : 
4!�'-"(*6&%�,9 , 
1996. – 320 0. 
 
 

<9�$*8+$'0(<;  .$%#<%1DC;?  
$";( <  �%<   

$@($ -)<9&0("<$(($#  $/1@;(<<  
9&1);(&$'  (0  '$;((:A   0.;)%0A  
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�(&4"#�'�2  $ 6"#):&'�7  $�%&0,#� 6"1-

/","#$�  "-�;&("#  .�6�0�  # /(�31�'0$"*  #5.& 
"450!"#!�#�7,  '&"4�"1�*"0,9  6("1"!3&'�2  
6"�0$�  '"#)�  6"1�"1"#  $ "(/�'�.�;��  $"',(" -
!2  .'�'� , 5*&'�  �  '�#)$"#  0,51&',"# . 

��0,�';�"'')&  ,&�'"!"/��  +--&$,�#')  
# 0"#"$56'"0,�  0 -"(*�(578�*  ";&'�#�'�&* , 
$","("&  "(�&',�("#�'"  '�  �'1�#�15�!9')&  
1"0,�3&'�2  $�31"/"  5%�8&/"02; 6(�.#�'"  #) -
2#�,9  6("4&!)  # "0#"&'��  ,&"(&,�%&0$"/"  �  
6(�$,�%&0$"/"  *�,&(��!�  0 ;&!97  +--&$,�#'"/"  
��  #"06"!'&'�2 ; �  ,�$3&  '�;&!&'"  '�  -"(*�(" -
#�'�&  �1&$#�,'"  0�*"";&'$�  5 0,51&',"#  [1]. 

��$�*  "4(�."* , +--&$,�#'"0,9  5%&4'"/" 
6(";&00�  '�  #"&''"  $�-&1(& �  $�%&0,#" 6"1-
/","#$�  #"&'')�  06&;��!�0,"#  *"/5,  4),9  
6"#):&')  .�  0%&, (�.(�4",$�  �  (&�!�.�;��  
*"1&!�  1�0,�';�"''"  6"11&(3$�  5%&4')�  
$5(0"#. 
 

����
�  �����	�
��  
1. �"#�$"#  	 .� . �&,"1"!"/�2  "4(�."#� -

'�2 . �.1�'�&  #,"("& . - � .: �.1 -#" «</#&0», 
2006. – 488 0. 
 
 

$&A$):  &; 9&<*8($?  
�%$#:E*;(($9&<  – 9:%8;   

)*=  �$%$E $$/%0+(:A  
(0�$*(<&;*;?  B#1*89<$((:A  

 01@1 $'  
�5/�%&#�  � .� ., ��$5!�'  � .� ., �1�'"#�  � .� ., 

�5.'&;"#�  � .� . 
������1	
��  
�	����	�������   

��&��(�
���	
��  �
������  
������1 , #�		��  

 
�  6"0!&1'&& #(&*2 4"!9:"  �',&(&0  #) -

.)#�&,  6("4!&*�  6(�*&'&'�2  # 6"!�*&(')�  
*�,&(��!��  # $�%&0,#& '�6"!'�,&!&  #"!"$"'  
(�.!�%'"/"  6("�0�"31&'�2 . �  6("*):!&'')�  
*�0:,�4��  #"!"$'�0,)&  '�6"!'�,&!�  ##"1�!�  
'�  #�!9;��  # 6(";&00& 6(�/","#!&'�2  (&.�'" -
#)�  0*&0& , "1'�$"  ,�$"&  ##&1&'�& '&  6".#"!2 -
&, 1"0,�%9 &/" (�#'"*&('"/"  (�06(&1&!&'�2  # 
"4@&*& (&.�'"#"  0*&0�, %," ",(�3�&,02  '�  
-�.�$" -*&��'�%&0$��  6"$�.�,&!2�  #5!$�'�.� -
,"# . ���4"!&&  +--&$,�#')  06"0"4 ##"1� , 6" -
.#"!278�  1"0,�%9 (�#'"*&('"/"  (�06(&1&!&-
'�2  '�6"!'�,&!2  # "4@&*& 6"!�*&('"  *�,(� -
;) , 4�.�(5&,02  '�  &/" ##&1&'��  # ,&�'"!"/�%& -
0$�  6(";&00 '�  "1'"  �.  0,�1�  6("�.#"10,#�  
0�',&,�%&0$��  6"!�*&("# . �  "654!�$"#�'')�  
(�4",��  6"$�.�'" , %," #"!"$'�0,)&  '�6"!'�,& -
!�  # $�5%5$�, 6"!5%�&*)&  *&,"1"*  +*5!90�"' -
'"  6"!�*&(�.�;��  ;&!&0""4(�.'"  ##"1�,9  0 
6"1$�0!278�*  �/&',"*  '�  0,�1��  #)1&!&'�2  
$�5%5$� �.  !�,&$0� . 
1'�$"  1�'')  06"0"4 6" -
.#"!2&,  ##&0,� # 0"0,�#  "4(�.578&/"02  $"�/5 -
!7*�  '&4"!9:"&  $"!�%&0,#" #"!"$'�0,"/"  '� -
6"!'�,&!2  (1"  1,0 % *�00 . '�  $�5%5$). �!2  ##&-
1&'�2  4"!9:&/"  $"!�%&0,#�  #"!"$'�0,"/"  '� -
6"!'�,&!2  # +*5!90�"'')&  $�5%5$� '&"4�"1� -
*"  (�.(�4�,)#�,9  '"#)&  6(�&*)  &/" ##"1�  # 
0"0,�#  "4(�.578& 02  $(":$�  �!�  (�00*",(&,9  
'"#)&  06"0"4)  6&(&(�4",$�  '�6"!'�,&!2  �0 -
6"!9.5&*"/"  1!2 *"1�-�$�;��  0�',&.�(5&*)�  
6"!�*&("# . 

�&!97  (�4",)  – (�.(�4",$�  06"0"4�  ##"-
1�  6"(":$""4(�.')�  '�6"!'�,&!&  # 45,�1� -
&' -0,�("!9')  $�5%5$, 6"!5%�&*)  *&,"1"*  
+*5!90�"''"  (0")6"!�*&(�.�;�� , 0 ";&'$"  
#!�2'�2  �00!&15&*"/"  '�6"!'&'�2  '�  6(";&00 
#)1&!&'�2  $�5%5$� �.  !�,&$0� . 

�!2  6(�/","#!&'�2  $�0!"/"  6"(":$""4 -
(�.'"/"  '�6"!'�,&!2  �06"!9."#�!�  ,&$0,�!9 -
')&  ",�"1) , 0"1&(3�8�&  �!"6$"#"&  #"!"$'" . 
�"!"$'�  �.*&!9%�!�  �  "4(�4�,)#�!�  (�0,#" -
("*  0&('"  $�0!",)  (30 % *�00 .) 6(�  ,8�,&!9 -
'"*  6&(&*&:�#�'�� . ��,&*  6"*&8�!�  # 05-
:�!9')  :$�-  '�  1,5–2 %�0�. �"0!&  �.#!&%&-
'�2  �.  :$�-�  (&�$,"(�  0 $�:&"4(�.'"  *�00"  
(#"!"$'�  + (�0,#"(  0&('"  $�0!",) ), 6("#"1�!�  
-�!9,("#�'�& . ��!&&  1"05:�#�!�  &8& 1,5–2 %, �  
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.�,&*  1"6"!'�,&!9'"  �.*&!9%�!�  1"  4"!&& 
*&!$"1�06&(0'"/"  0"0,"2'�2 . �"!5%�&*)  
,�$�*  "4(�."*  6"(":$""4(�.')  '�6"!'�,&!9  
*"3&,  0"1&(3�,9  "0,�,$�  0&('"  $�0!",) . 
1 -
'�$"  +,",  '&1"0,�,"$  6(&#(�8�&,02  # 6(&�*5 -
8&0,#"  # 0!5%�& �06"!9."#�'�2  1�''"/"  6" -
(":$""4(�.'"/"  '�6"!'�,&!2  # 6("�.#"10,#&  
+*5!90�"'')�  $�5%5$"#, /1& "058&0,#!2&,02 
6"1$�0!&'�&  0�0,&*)  '�  .�#&(:�78&  0,�1��  
#)1&!&'�2  $�5%5$� �.  !�,&$0� . �!2  6"!5%&'�2  
'& ,(�!9'"/"  6"(":$""4(�.'"/"  '�6"!'�,&!2  
"0,�,$�  0&('"  $�0!",)  '& ,(�!�."#�!�  1-2 % 
*�00 . (�0,#"("*  /�1("$0�1�  '�,(�2 . 

�(";&00  #)1&!&'�2  $�5%5$� �.  !�,&$0�  
�.5%�!�  '�  !�4"(�,"('"  50,�'"#$& , 6(&10,�#-
!278&  0"4"  &*$"0,9, 0'�43&''57  6&(&*&-
:�#�78�*  50,(" 0,#"* , �  6"*&8&''57  # 
,&(*"0,�,  1!2 6"11&(3�'�2  .�1�''"  ,&*6&(� -
,5() . �  $"�/5!2,"(  .�/(53�!�  !�,&$0 , ,&(*" -
0,�,�("#�!�  6(�  .�1�''"  ,&*6&(�,5(& . �"�/5 -
!2;�7  6("#"1�!�  24 % *�00 . #"1')*  (�0,#" -
("*  �!"(�1�  '�,(�2 . (�  $"�/5!2;��  #)1&(3� -
#�!�09  #" #0&� 0!5%�2� 6"0,"2''"  "$"!"  2,0 .�  
0%&, ##"1�  1-2 % *�00 . #"1'"/"  (�0,#"(�  0&(-
'"  $�0!",) . �"!5%&'')  $�0!)  �  '& ,(�!9 -
')  6"(":$""4(�.')  '�6"!'�,&!9  '�  "0'"#&  
�!"6$"#"/"  #"!"$'�  ##"1�!�  '�  (�.')�  0,�1� -
2�  6(";&00�  #)1&!&'�2  $�5%5$� �.  !�,&$0� . �" -
1&(3�'�&  6"(":$"#  #)1&(3�#�!�  3, 5, 7, 10 % 
*�00 . '�  $�5%5$. �"(":$""4(�.')&  '�6"!'�,& -
!�  '�  "0'"#&  �!"6$"#"/"  #"!"$'�  ##"1�!�  0!&-
1578�*�  06"0"4�*� : 

1) ��,&$0  6"*&8�!02  # &*$"0,9, 0"1&(-
3�857  6"(":$""4(�.')  '�6"!'�,&!9  # 05-

�"*  #�1&, 6(�  6&(&*&:�#�'��  ,51�  ##"1�!�  
$"�/5!�(578�  �  6"1$�0!278�  �/&',) . 

2) �  !�,&$0  1"4�#!2!�  $"�/5!�(578�  
�/&', , 6"0!& %&/" ##"1�!�  6"(":$""4(�.')  
'�6"!'�,&!9  �  1"4�#!2!�  6"1$�0!278�  
�/&', . 

3) �  !�,&$0  1"4�#!2!�  $"�/5!�(578�  
�/&', . ��,&*  ##"1�!�  6"(":$""4(�.')  '�6"! -
'�,&!9 , 1�06&(/�("#�'')  # 6"1$�0!278&*  
�/&',&  # $"!�%&0,#& 1/3 ",  "48&  6"1�%& # 6(" -
;&00, �  1�!&& 6"0!& 6&(&*&:�#�'�2  ##"1�!�  
"0,�!9'"&  $"!�%&0,#" (2/3 6"1$�0!278&/"  �/&' -
,� , 6(&10,�#!278&/"  0"4"  0&(5* 0 (� =2-3). 

4) �"(":$""4(�.')  '�6"!'�,&!9  6(&1-
#�(�,&!9'"  1�06&(/�("#�!�  # #"1'"*  (�0,#"(&  
$"�/5!�(578&/"  �/&',�  �  0*&:�#�!�  0 !�,&$ -
0"* , .�,&*  1"4�#!2!�  6"1$�0!278�  �/&', . 

5) �"(":$""4(�.')  '�6"!'�,&!9  ##"-
1�!02  # !�,&$0  # #�1& 1�06&(0��  # 1 % *�00 . 
(�0,#"(&  !�,&$0� , 1�!&& 1"4�#!2!�  $"�/5!� -
(578�  �  6"1$�0!278�  �/&',) . 

	'�!�.�(52  6"!5%&'')&  1�'')&  *"3'"  
01&!�,9 #)#"1 , %," ##"1 $�0!"/"  6"(":$""4(�. -
'"/"  '�6"!'�,&!2  '�  "0'"#&  �!"6$"#"/"  #"!"$'�  
;&!&0""4(�.'"  6("#"1�,9  0 $"�/5!�(578�*  
�/&',"* , �  ##"1 '& ,(�!9'"/"  6"(":$""4(�.'" -
/"  '�6"!'�,&!2  '�  "0'"#&  ;&!!7!".)  – # 05�"*  
#�1& '&6"0(&10,#&''"  # !�,&$0  6&(&1 6"1�%&  
&/" '�  $"�/5!2;�7 . 

��$�*  "4(�."* , *"3'"  01&!�,9 #)#"1 , 
%," �!"6$"#)&  #"!"$'�0,)&  ",�"1)  ,&$0,�!9 -
'"  6("*):!&''"0,�  *"3'"  6&(&(�4�,)#�,9  0 
;&!97  6"!5%&'�2  6"(":$""4(�.')�  '�6"!'� -
,&!&  �  6(�*&'2,9  ��  # 6("�.#"10,#&  +*5!90� -
"'')�  $�5%5$"#. 

 
$��������  

 
.1()0#;(&0*8(0=  (01 0   

<  XXI ';  
��3&'$"#�  � .	 . 

��	�����  ��� �$�
�  
(��
�  #%�  
��0���  ��	
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��  ��(�	�� , #�		��  

 
�  XXI #&$5 6"0,&6&''"  '�$"6�!�09  �. -

*&'&'�2  6"!"3&'�2  '�5$�  # "48&0,#&, %," 
6(�#&!"  $ 6(�.'�'�7  (�",2  6"$�  '&1"0,�,"% -
'"*5 ) && ("!�  [1]. 

�& %�0  '&  #).)#�&,  0"*'&'�2 , %," 4!� -
/"0"0,"2'�&  "48&0,#�  0#2.�'"  0 1"0,�3&'�2*�  
'�5%')�  �.)0$�'� . 
1'�$"  45158&& '�:&  
;�#�!�.�;��  4�.�(5&,02  '&  '�  0&7*�'5,')�  
506&���  6(�$!�1')�  �00!&1"#�'� , �  '�  (�.#� -
,��  -5'1�*&',�!9'"  '�5$�  [2]. �"3'"  0$�-
.�,9 , %," '&  ,"!9$"  05194� %&!"#&%&0,#�, '"  �  
#0&  '""0-&()  "6(&1&!2&,02 �*&''"  5("#'&*  
-5'1�*&',�!9'"  '�5$� . =&. 1"!3'"/"  #'�*� -

'�2  $ -5'1�*&',�!9'"  '�5$&  '&!9.2  '�1&2,902 
'�  506&:'"&  (&:&'�&  6(�$!�1')�  6("4!&* . 

�&0"*'&''" , # XXI #&$& 451&, 6("�0�" -
1�,9  1�!9'& :&&  (�.#�,�&  �00!&1"#�'�  6"  
#0&* "4!�0,2*  .'�'�2 . ="!9:"  �',&(&0  #)." -
#5, �00!&1"#�'�2 , 0#2.�'')&  0 -�.�$"  �  �0-
,("'"*�& , %," *"3&,  6("!�,9  $�$" -!�4"  0#&, 
'�  058'"0,9  *�,&(��  �  '�  (&�!9'"&  6"!"3&'�&  
�&*!�  #" �0&!&''" . �&*  '&  *&'&&, !�1�(57 -
8�*  '�6(�#!&'�&*  *"3&,  0,�,9  �.5%&'�&  %&-
!"#&%&0$"/" *"./� . �"0!&1'�&  �00!&1"#�'�2  
1&2,&!9'"0,�  *"./�  '&  0,"!9$"  1�!�  ",#&,) , 
0$"!9$"  6"("1�!�  4&00%&,'"& %�0!"  #"6("0"# . 

,'"0�,&!9'"  �.5%&'�2  %&!"#&%&0$"/" *"./�  
0!&15&, .�*&,�,9 , %," 6(&("/�,�#�  .1&09 6(� -
'�1!&3�,  06&;��!�0,�*  # "4!�0,�  *&1�;�') . 
�*&''"  # *&1�;�'0$��  #5.��  '�  6(",23&'��  
'&0$"!9$��  !&,  1�7,02  "4:�(')&  0#&1&'�2 6"  
0,("&'�7  �  -5'$;�2*  *"./�  �  &/" 0,(5$,5(  # 
'"(*&  �  6(�  6�,"!"/�� . �  0"3�!&'�7 , #)650$-



 
 
96 �	����	��  �
���������  

����
�	�
����  �
��	�  �����	����   
�  �
��	����	�����  ������
�	���  � 1 2010 

 

'�$�  *&1�;�'0$��  #5."#, .�  (&1$�*  �0$!7%&-
'�&* , .�,&*  (�4",�7,  # 5%(&31&'�2� , '&  #�" -
128��  # 0�0,&*5  �	� . 
 

����
�  �����	�
��  
1. ��3&'$"#�  � .	 . ��5$�  # 0"#(&*&''"*  

*�(&  // 	$,5�!9')&  6("4!&*)  0";��!9'"  -� -

!"0"-��  / (&1. <.� . ��(50"# . - � ., 1998. -  
� . 111-112. 

2. Chizhenkova R.A. Bibliometrical review 
of neurophysioligical investigation of action of 
non-ionized radiation in second half of the XXth 
century // Biophysics. - 2005. - Supplement. -  
�  1(50). - P. 163-172. 
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B(;%,<=  %0+%:'0  9'=+<  
#;&0**$$%,0(<@;9 <A  

9$;)<(;(<=A  
��'"/(�1"#�  � .� ., ��!9%&#0$�2  
 .	 ., 

��65!"#�  � .� . 
,���	
��  
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,���' , #�		��  
 

4���
��  &�����	
��  	��$�  e – 1"!2  +',�!9 -
6��  �,"*�.�;��  *"!&$5!) , 6(��"128�202  '�  
1�''57  0#2.9 # +,"  *"!&$5!&  (,�$  %," 05**�  6"  
#0&* +'&(/�2*  0#2.&  1"!3'�  (�#'2,902  D� �

0). 
�!2  1#5��,"*')�  *"!&$5!  +'&(/�2  0#2.� – +,"  
+'&(/�2  1�00";��;��  *"!&$5!)  '�  0#"4"1')&  
�,"*)  (# 1�'')�  50!"#�2� ). �!2  *'"/"�,"*')�  

*"!&$5!  (�.!�%�7,  0(&1'�&  )���
��  	��$��  �  
)���
��  ��$����  	��$�� . <'&(/��  0#2.&  -�/5 -
(�(57,  "4)%'"  6(�  0,�'1�(,'"  ,&*6&(�,5(&  
298,15 �  �!�  ,&*6&(�,5(&  0 � . 

4���
��  ��$����  (D) "6(&1&!2&,02 $�$ 
,&6!"#"  +--&$,  (&�$;��  /"*"!�,�%&0$"/"  
(�!�  /&,&("!�,�%&0$"/" ) (�06�1�  6"  1�''"  
0#2.� . 
'�  *"3&,  4),9  #)%�0!&'�  �.  
+',�!96�  "4(�."#�'�2  (�,"*�.�;�� ) �0�"1'"  
*"!&$5!)  �  "4(�.578��02  %�0,�;  
(,&(*"��*�%&0$�  (�0%&,). �58&0,#5&,  �  0#"  
0�*"0,"2,&!9')  65,9 (�0%&,� +'&(/�  (�.()#�  
0#2.&  (%&(&. 6�(�*&,() , "6(&1&!2&*)& �.  
"6"(')�  #&!�%�'  +'&(/�  0#2.& ) [1]. 

 
- D+l- '  = Df�

0+' 4-lxl -  Df�
0+' 3-lxl -  Df�

0'  , 
- D+l- x = Df�

0+' 4-lxl -  Df�
0+' 4-lxl-1 -  Df�

0x , 
 
/1& Df�

0 – +',�!96��  "4(�."#�'�2  5$�.�'')�  
%�0,�; . 

��6�0)#�2  1�!&& +',�!96��  "4(�."#�'�2  
*"!&$5!  �  0#"4"1')�  (�1�$�!"#  %&(&. 6�(')&  

�,"* -�,"*')&  #.��*"1& 0,#�2  �  0"4�(�2  
0#"4"1')&  ",  �'1&$0"#  l %!&')  �  %!&')  6&(&1 l 
�  l2, '� 1&*  [1] 

 
-D+l - '  = d0 + d1l

 + d2
 l2 (l = 0, 1, 2, 3), 

-D+l - �  = 80 + 81l
 + 82

 l2 (l = 1, 2, 3, 4). 
 

�1&09 d0 , d1 , d2 , 80 , 81 , 82 – 6�(�*&,() , 
$","()&  #)(�3�7,02  %&(&. #�!&',')&  �  '&#� -
!&',')&  #.��*"1& 0,#�2  �,"*"# . 

��*�  6("#&1&' �'�!�.  +$06&(�*&',�!9 -
')�  1�'')�  6"  +'&(/�2*  0#2.&  *&,�!!""(/� -
'�%&0$��  0"&1�'&'� , 6".#"!�#:�  #)2#�,9  
"6(&1&!&'')&  .�$"'"*&('"0,� , $","()&  %�0-
,�%'"  "40531�!�09  # !�,&(�,5(&  [1-9]. �"  6(� -
#&1&'')*  #):&  -"(*5!�*  6("#&1&')  %�0!&' -
')&  (�0%&,) , 6"0,("&')  /(�-�%&0$�&  .�#�0� -
*"0,� . 

#�����  ����(����  ���   ����	����  ��� -
���1
�  #�		��	
�
�   ����   ���������('��&  
�		(��������  (����
�  10-03-97500-�9���� -� ) 
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