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���	���� 

�
��������� ���� �����������. �73% '*�, ,'� �' 2 /� 5% *( %"%*!$ 

�%0"! ! .2'23("! .&! '+.  +/�&�# �(� 0!*!0+0 �/!* &(7 3 6!7*! [25, 132]. 

��0!0� ! '!**�- (#%*%'!,% �! /%'%&0!*!&�3(**�- !"! .&!�5&%'%**�- .� "% 

.%&%*% %**�- '&(302, "!5� !*;%�)!!) 1&�*!,% ��- 9.!"%. !!, 7*(,!'%"4*+< 

0%/!��- �)!("4*+< .&�5"%0+ .&%/ '(3"$%'  +/�&�6*2-  !*/&�0 *( ;�*% � '&21 

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

.� "%/ '3!$ 3*%:'('*21  !'+()!-, (3(&!- ! *(&+:%*!- '%1*!�! 5%7�.( *� '! *( 

.&�!73�/ '3% ! .&! .&�3%/%*!!  %"4 ��1�7$- '3%**21 &(5�', 52'�32% 

�'&(3"%*!$, .%&%/�7!&�3�+ "%�(& '3%**21  &%/ '3, '%&&�&! '!,% �!% (�'2 [9, 58, 

59, 124]. �� 3 %0 0!&% �'0%,(%' $ .&�#&%  !&+<8!- &� ' ��"!,% '3( �(� 

*%.&%/*(0%&%**21 � '&21 �'&(3"%*!-, '(� !  +!)!/("4*21 �'&(3"%*!- 

.% '!)!/(0!, ��'�&2% 3 �'/%"4*21  '&(*(1 0!&( $3"$<' $ �/*!0 !7  (021 

&( .&� '&(*%**21  .� �5�3  +!)!/("4*21 &%:%*!- [81]. � .� "%/*%% 

/% $'!"%'!% �(6/�% .$'�%  (0�+5!- '3� 3 0!&% .&!1�/!' $ *( �'&(3"%*!% 

.% '!)!/(0! [133]. 

�*#!5!'�&2 1�"!*9 '%&(7, 3�"<,($ *%�5&('!02% !*#!5!'�&2 

()%'!"1�"!*9 '%&(72 ! 5+'!&!"1�"!*9 '%&(72 (;� ;�&�&#(*!,% �!%  �%/!*%*!$ 

!"! �	�), ( '(�6% �5&('!02% !*#!5!'�&2 (�(&5(0('2, *%��'�&2% '&%'!,*2% 

(0!*2 ! ,%'3%&'!,*2% (00�*!%32%  �%/!*%*!$) �'*� $' $ � ,! "+ .&!�&!'%'*21 

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

.�0�8! .� '&(/(3:!0 [14, 124].  

	 '&2% !*'�� !�()!! .% '!)!/(0!, #%&5!)!/(0! ! !* %�'!)!/(0! *( 

� *�3% !*#!5!'�&�3 1�"!*9 '%&(7  � '(3"$<' /� 50% �' #� .!'("!7()!- .� 

.&!,!*% '�� !,% ��#� �'&(3"%*!$ ! ,( '� .&!3�/$' "!5� � .&�/�"6!'%"4*�- 

+'&('% '&+/� .� �5*� '!, "!5� � !*3("!/*� '!, ,%0 *(*� $' 32&(6%**2- 

 �)!("4*�-9��*�0!,% �!- +8%&5 [14, 59, 108]. �&! '$6%"�- !*'�� !�()!! 

!*#!5!'�&(0! 1�"!*9 '%&(7 7*(,!'%"4*($ ,( '4 .� '&(/(3:!1 +0!&(%' �' 

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

 0%&'%"4*21 ! 1�/�3 [29, 59, 138]. � .%&%6!3:!1 � '&2- .%&!�/ !*'�� !�()!!   
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32&(6%**20  +/�&�6*20  !*/&�0�0 *(5"</(<' $ .&�$3"%*!$ *(&+:%*!- 

��#*!'!3*21 ! .�3%/%*,% �!1 ;+*�)!-, �5*(&+6!3(<' $ *%-&�/%#%*%&('!3*2% 

!70%*%*!$ 3 �5"( '$1 0�7#(, (  �)!!&�3(**21   ;�&0!&�3(*!%0  +/�&�# [17, 

118]. �&! 9'�0 3 ��  !- ��- �%/%&()!! 7( .%&!�/ 2000-2020 ##. �5?%02 

.&!0%*%*!$ .% '!)!/�3 +3%"!,!"! 4 3 2 &(7(, ."�8(/4 �5&(5('23(%021 �+"4'+& 

– 3 3 &(7( [37]. 

�%�51�/!0� �'0%'!'4, ,'� 7*(,!'%"4*($ ,( '4 !  "%/�3(*!-, .� 3$8%**21 

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

"%,%*!$, .&�3�/!"( 4 3 + "�3!$1 *("!,!$ ! 1&(*%*!$ 3 &$/%  '&(* 5�%321 

�'&(3"$<8!1 3%8% '3 (�	�) *( � *�3% ;� ;�&�&#(*!,% �!1  �%/!*%*!-, ( '(�6% 

(�'!3*�#� .&!0%*%*!$ �	� 3  � '(3% (#&�1!0!�('�3. 	/*(��, 3 + "�3!$1 7(.&%'( 

*( .&�!73�/ '3� ! 1&(*%*!% �	� ! �#&(*!,%*!$ ! .�"47�3(*!$ &$/( 

(#&�1!0!�('�3,  �/%&6(8!1 �	�, 3 % 5�"%% :!&���% .&!0%*%*!% *(1�/$' 

�5&('!02% !*#!5!'�&2 1�"!*9 '%&(7, !0%<8!% &$/ �'"!,!- 3 0%1(*!70(1 

/%- '3!$ �' 1�&�:� !7+,%**21 �	�. �% 0�'&$ *( /"!'%"4*�% !7+,%*!% 

.&�$3"%*!- '�� !,*� '! �	� ! *("!,!% :'('*21 (*'!/�'�3,  0%&'*� '4 .&! 

� '&�0 �'&(3"%*!! !*#!5!'�&(0! 1�"!*9 '%&(72 0�6%'  � '(3"$'4 /� 50%, /(6% 

.&! *("!,!! 32 ���'%1*�"�#!,*�- !*'%* !3*�- '%&(.!! [62, 71, 92, 103, 129].  

�"�6*2% 9;!&2 !  �"! �(&5(0!*�3�- �! "�'2 (�(&5(0('2), �(� ! �	�, 

 .� �5*2 !*#!5!&�3('4 (�'!3*2- )%*'& ()%'!"- !"! 5+'!&!"1�"!*9 '%&(72 (��� 

! ���  ��'3%' '3%**�), �/*(�� /("%% *(5"</(%' $  .�*'(**�% 

/%�(&5(0!"!&�3(*!% ;%&0%*'( 3 .&%/%"(1 4-6 ,( �3, 3 �'"!,!% �' �	�, 

;�&0!&+<8!1 *%�5&('!0+<  3$74 [9]. � *( '�$8%% 3&%0$ !73% '*2  �'*! 

1!0!,% �!1 3%8% '3 �"(  ( �(&5(0('�3  !*'%'!,% ��#� ! &( '!'%"4*�#� 

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

! .�"47+%' $ 3 52'�3�- 1!0!! ! (#&�1!0!�('(1, '� �5&('!0�% 

(*'!1�"!*9 '%&(7*�% /%- '3!% !  .� �5*� '4 52 '&� .&%�/�"%3('4 

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

"%�(& '3%**21  &%/ '3 (.&�7%&!*, �("!0!*, +5&%'!/, 9� %"�* ! /&.) ! (*'!/�'�3 

(.!&!/� '!#0!*( 5&�0!/, (0!*� '!#0!*). �&! 9'�0 *%��'�&2% �(&5(0('2 
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*( '�"4�� 32 ���'�� !,*2, ,'� &(  0('&!3(<' $ 3 �(,% '3% .�'%*)!("4*21 

 &%/ '3 1!0!,% ��#� '%&&�&!70( [14, 55, 109]. 

� .� "%/*%% 3&%0$ .�$3"$%' $ 3 % 5�"4:% .�/'3%&6/%*!- '�0+, ,'� 

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

*%1�"!*%&#!,% ��- '�� !,*� '!, *(5"</(<' $ !70%*%*!$ #�&0�*("4*�#� ;�*(, 

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

� �5%**� '! 0%1(*!70�3 3�7/%- '3!$ �(&5(0('�3 *( �&#(*!70 �'"!,(<' $ �' 

�	� [111, 124].  

�'&�.!*(  +"4;(' $3"$%' $ �"(  !,% �!0 (*'!/�'�0 3  "+,(% � '&�- 

!*'�� !�()!! �	� ! .&! �'&(3"%*!! �(&5(0('(0! [131, 144]  �30% '*�   

.&%.(&('(0! 5%*7�/!(7%.!*�3�#� &$/(, 9;;%�'!3*� '4 ��'�&21 7*(,!'%"4*� 

�#&(*!,%*( 3� 3&%0%*! (/� 15 0!*+' �' *(,("( 3�7/%- '3!$), .&! /"!'%"4*�- 

'&(* .�&'!&�3�% .� '&(/(3:!1  +/�&�#! 0�#+' &%)!/!3!&�3('4, ( .�3'�&*�% 

33%/%*!% (*'!/�'�3 +6% 0("�9;;%�'!3*� [41, 102, 126]. �(7"!,!$ 3 0%1(*!70(1 

/%- '3!$ �5&('!021 ! *%�5&('!021 !*#!5!'�&�3 .&! '%&(.!! !*'�� !�()!- 

�(&5(0('(0!, �(� .&(3!"�, *% +,!'23(<' $, ,'� 0�6%' ��(723('4 *%#('!3*�% 

3"!$*!% *( %@ 9;;%�'!3*� '4. 

(�!0 �5&(7�0, .�! � ! &(7&(5�'�( *�321  &%/ '3 '%&(.!! .&! �'&(3"%*!! 

�(&5(0('(0! $3"$%' $ (�'+("4*�- 7(/(,%-  �3&%0%**�- '�� !��"�#!!. 	/*(�� 

.&! .&�3%/%*!! .�/�5*21 &(5�' *%�51�/!0� +,!'23('4 ! � �5%**� '! .('�#%*%7( 

!*'�� !�()!- �5&('!020! !*#!5!'�&(0! 1�"!*9 '%&(7. ���'3%' '3%**�, /"$ 

9� .%&!0%*'("4*�#� .�/'3%&6/%*!$ 9;;%�'!3*� '! *�321  &%/ '3 '%&(.!! 

 +/�&�6*�#�  !*/&�0( .&! �'&(3"%*!! �(&5(0('(0! *%�51�/!0( (/%�3('*($ 

0�/%"4 *( � *�3% �(&5(0('( �(� 0�/%"4*�#� '�� !�(*'(.  

������� ������������ ����. �73% '*�, ,'�  !0.'�0('!�( � '&21 

�'&(3"%*!- �(&5(0('(0!  1�/*(   .&�$3"%*!$0! !*'�� !�()!! �	� ! 

�5+ "�3"%*( #!.%& '!0+"$)!%- 1�"!*%&#!,% �!1 *%-&�0%/!('�&*21 .&�)%  �3. 

	/*!0 !7 � *�3*21 �"!*!,% �!1 .&�$3"%*!- '$6@"�- ;�&02 � '&�#� �'&(3"%*!$ 

�(&5(0('(0! $3"$%' $  +/�&�6*2-  !*/&�0 [1, 24, 124]. �(73!'!%  +/�&�6*�#� 

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

*%-&�0%/!('�&*�-  ! '%02 ���. �� ��"4�+ ! .�"47+%02- .&! �'&(3"%*!$1 

(*'!1�"!*9 '%&(7*20! 3%8% '3(0! 3 �(,% '3% (*'!/�'( ! 3 *(:%-  '&(*% ! 7( 

&+5%6�0 �'&�.!* [55, 138] �'"!,(%' $  "(5� 32&(6%**�- .&�'!3� +/�&�6*�- 

(�'!3*� '4<,  3$7(**�-   %#� .&%!0+8% '3%**� .%&!;%&!,% ��-  

�-1�"!*�5"��!&+<8%- (�'!3*� '4< [8, 9], ( 5%*7�/!(7%.!*2, �(� ! �'&�.!*, 

0%/"%*� .&%�/�"%3(<' #%0('�9*)%;("!,% �!- 5(&4%& [137], &(7"!,*2% *(+,*2% 

#&+..2 &(7&(5('23(<' *�32% 0+"4'!'(&#%'*2% .&%.(&('2, �'"!,(<8!% $ 

��0."%� *20 �-1�"!*�5"��!&+<8!0 ! #"+'(0(' (NMDA)-5"��!&+<8!0 

/%- '3!%0 [136, 151], ��'!3*� !7+,(<' $ .%& .%�'!3*2% .&�'!3� +/�&�6*2% 

 &%/ '3( *( � *�3% 3("4.&�%3�- �! "�'2 .&! !*'�� !�()!! �	�, �/*(�� *! �/*� 

!7 *!1 *% 7(&%#! '&!&�3(*� �(� .&�'!3� +/�&�6*�%  &%/ '3� !"! (*'!/�' [63, 

95]. �%"%*(.&(3"%**�- &(7&(5�'�! ! '% '!&�3(*!$  &%/ '3 '%&(.!! �'/("%**21 

.� "%/ '3!- � '&�- !*'�� !�()!! ;(�'!,% �! *% 3%/%' $ (.&!0%*$%' $ 

 !0.'�0('!,% �($ '%&(.!$) [57, 60, 61],  &%/ '3, *(.&(3"%**21 !0%**� *( 

.&%/�'3&(8%*!% &(73!'!$ *%-&�'�� !,% �!1 *(&+:%*!- – .� "%/ '3!- 

�'&(3"%*!- ��*3+"4 (*'(0! '(�6% *% �.! (*�. 	5&(8(%' *(  %5$ 3*!0(*!%, ,'�, 

.&! &(7&(5�'�% "%�(& '3%**21  &%/ '3, .&!0%*$<' $ 9� .%&!0%*'("4*2% 0�/%"! 

*( � *�3% ;� ;�&�&#(*!,% �!1 �	� (7(&!*, #(72 VX), /!!7�.&�.!";'�&;� ;('( 

!"! /!1"�&;� ( [95, 101, 138], �.! (*!$ 9� .%&!0%*'("4*21 0�/%"%- 

 +/�&�6*�#�  !*/&�0( *( � *�3% �5&('!021 !*#!5!'�&�3 1�"!*9 '%&(7 3 

*(+,*�- "!'%&('+&% *% �5*(&+6%*�. 

���� � �� � �����������. �%"4 &(5�'2 – 9� .%&!0%*'("4*�% 

�5� *�3(*!% 9;;%�'!3*� '! *�321  &%/ '3 ;(&0(��'%&(.!! '�� !,% ��#� 

 +/�&�6*�#�  !*/&�0( *( 0�/%"! � '&�#� �'&(3"%*!$ �(&5(0('�0. 

�"$ /� '!6%*!$ .� '(3"%**�- )%"! �.&%/%"%*2  "%/+<8!% 7(/(,!: 

1. 	)%*!'4 1(&(�'%& '�� !,% ��#�  +/�&�6*�#�  !*/&�0( .&! 33%/%*!! 

"(5�&('�&*20 6!3�'*20 (�&2 (0) ;%*!"�3�#� 9;!&( �(&5(0!*�3�- �! "�'2 

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

3273(**�#� �%*!"�(&5(0('�0 /"$  �&!*!*#( *�321  &%/ '3 9� .%&!0%*'("4*�- 

'%&(.!!. 

3. 	)%*!'4 9;;%�'!3*� '4 *�321 .%& .%�'!3*21  &%/ '3 �+.!&�3(*!$ 

 +/�&�6*�#�  !*/&�0( .&! � '&�- !*'�� !�()!! �%*!"�(&5(0('�0. 

4. 	)%*!'4 9;;%�'!3*� '4 7(&%#! '&!&�3(**21 "%�(& '3%**21 .&%.(&('�3 

/"$ .&�;!"(�'!�! .� "%/ '3!- � '&�- !*'�� !�()!! �%*!"�(&5(0('�0. 

5. �&(3*!'4 9;;%�'!3*� '4 .&!0%*%*!$ "%�(& '3%**21  &%/ '3 

*%-&�0%/!('�&*�#� ! *%-&�0�/+"$'�&*�#� /%- '3!$ .&�;!"(�'!�! .� "%/ '3!- 

*%-&�'�� !,% �!1 *(&+:%*!- .&! �'&(3"%*!! �%*!"�(&5(0('�0.  

�� �� ������ �����. �.%&32% &(7&(5�'(*( 9� .%&!0%*'("4*($ 0�/%"4 

 +/�&�6*�#�  !*/&�0(, 32723(%0�#� 3*+'&!5&<:!**20 33%/%*!%0  +/�&�6*�#� 

(#%*'( !7 #&+..2 �(&5(0('�3 (�%*!"�(&5(0('() "(5�&('�&*20 6!3�'*20 

(�&2 2). � '(*�3"%*�, ,'�  +/�&�6*2-  !*/&�0 .&! '$6@"�0 �'&(3"%*!! 

9� .%&!0%*'("4*21 6!3�'*21 �%*!"�(&5(0('�0 .� /"!'%"4*� '! ! 

32&(6%**� '!  ��'3%' '3+%' #%*%&("!7�3(**�0+  +/�&�6*�0+  !*/&�0+ + 

,%"�3%�(. 

� '(*�3"%*�, ,'� � '&($ !*'�� !�()!$ �%*!"�(&5(0('�0, .�0!0� &(73!'!$ 

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

.&!3�/!' � ;�&0!&�3(*!<  '&+�'+&*21 .�3&%6/%*!- #�"�3*�#� 0�7#( 

(*%-&�3� .("%*!< ! *%-&�/%#%*%&()!!), ( '(�6% � !70%*%*!< &$/( 

5!�1!0!,% �!1 .��(7('%"%- .%&!;%&!,% ��- �&�3! .&�3� .("!'%"4*�- 

*(.&(3"%**� '!, *(5"</(%021 3 '%,%*!% /"!'%"4*�#� 3&%0%*! .� "% .�"*�#� 

.&%�&(8%*!$  +/�&�# (/� 14-21 /*$). 

� '(*�3"%*� �' +' '3!% .&$0�- 7(3! !0� '! 0%6/+  '%.%*4< +#%*%'%*!$ 

(�'!3*� '! ���, 32&(6%**� '4< ! .&�/�"6!'%"4*� '4<  +/�&�# .&! '$6@"�0 

�'&(3"%*!! �%*!"�(&5(0('�0, ( '(�6% .&! ;(&0(��"�#!,% ��- ��&&%�)!! 

 +/�&�6*�#�  !*/&�0(. 

�.%&32% .��(7(*�, ,'� 0+"4'!'(&#%'*2- "%�(& '3%**2- .&%.(&(' 

�(&(0!;%* (5"��('�& �-1�"!*�&%)%.'�&�3 ! NMDA-&%)%.'�&�3) /%0�* '&!&+%' 
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32&(6%**+< 9;;%�'!3*� '4 .&! �+.!&�3(*!!  +/�&�#, &(73!3(<8!1 $ *( ;�*% 

33%/%*!$ '�� !,% ��- /�72 �%*!"�(&5(0('(. �;;%�'!3*� '4 '&!#%� !;%*!/!"(, 

'(�6% 3�7/%- '3+<8%#� *( #"+'(0('%&#!,% �+< *%-&�0%/!('�&*+<  ! '%0+, 

52"( 32&(6%*( 3 0%*4:%-  '%.%*!, *�  '('! '!,% �! /� '�3%&*(. 

�.%&32% !7+,%*�  .%)!;!,% ��% (.&�'!3� +/�&�6*�%) /%- '3!% 

(0!*�9;!&�3 3("4.&�%3�- �! "�'2 .&! '$6@"�- ;�&0% �'&(3"%*!$ 

�%*!"�(&5(0('�0 3 9� .%&!0%*'%. �&�/%0�* '&!&�3(*�, ,'� #!/&�1"�&!/  

N-0%'!".!.%&!/*�3�#� 9;!&( 3("4.&�%3�- �! "�'2 �'"!,(%' $ 32&(6%**�- 

'%&(.%3'!,% ��- 9;;%�'!3*� '4< (.&%/�'3&(8(%' "%'("4*� '4 6!3�'*21, 

/� '�3%&*� +0%*4:(%' 32&(6%**� '4 ! .&�/�"6!'%"4*� '4  +/�&�6*�#� 

 !*/&�0().  

!������ ��
� � ��
�� ��
� �� ������ �����. �(7&(5�'�( *�3�- 

9� .%&!0%*'("4*�- 0�/%"! '�� !,% ��#� /%- '3!$ .&�!73�/*�#� �(&5(0!*�3�- 

�! "�'2 *( "(5�&('�&*21 6!3�'*21 .�73�"!"( !7+,!'4 3�7/%- '3!% 

�%*!"�(&5(0('( *( ;+*�)!! 6!3�#� �&#(*!70( ! 32$3!'4 &$/ .('�#%*%'!,% �!1 

� �5%**� '%-, 3�"<,($ &(73!'!% 3� .("!'%"4*21 .&�$3"%*!- ! 0%'(5�"!,% �!1 

*(&+:%*!-, 3"!$<8!1 *( .��(7('%"! �&�3!, ( '(�6% .('�0�&;�"�#!,% �!% 

!70%*%*!$ '�(*%- 0�7#( 3 '%,%*!% /"!'%"4*�#� .%&!�/( *(5"</%*!- (/� 21 /*$) 

*( ;�*% �' +' '3!$ 32&(6%**21 *(&+:%*!- .�3%/%*!$ ! ��#*!'!3*21 ;+*�)!-, 

,'� �5� *�323(%' *%�51�/!0� '4 .&�;!"(�'!�! *%3&�"�#!,% �!1 *(&+:%*!- + 

.%&%6!3:!1 � '&+< !*'�� !�()!< /(6% 3  "+,(%, % "! 32&(6%**2% *(&+:%*!$ 

7/�&�34$ ! .�3%/%*!$ �' +' '3+<'. 

�2$3"%*2 *�32% 0%1(*!702 "%,%5*�#� /%- '3!$ &$/( "%�(& '3%**21 

 &%/ '3 ! .%& .%�'!3*21  +5 '(*)!- .&! �+.!&�3(*!!  +/�&�6*�#�  !*/&�0(, 

&(73!3(<8%#� $ .� "% 33%/%*!$ �(&5(0('( 3 �&#(*!70, �5� *�323(<8!% *�32% 

*(.&(3"%*!$ &(7&(5�'�! 9;;%�'!3*21  &%/ '3 "%,%*!$. �&! 33%/%*!! �&2 (0 

�(&(0!;%*(, &!#%� !;%*!/!"(, �!;%&!/!*( (.&%.(&('2 *%-&�0%/!('�&*�#� 

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

*%-&�0�/+"$'�&*�#� /%- '3!$) *( ;�*% '$6@"�- !*'�� !�()!! �%*!"�&(5(0('�0, 

9� .%&!0%*'("4*� .�/'3%&6/%*( !1 32 ��($ .&�'!3� +/�&�6*($ (�'!3*� '4 ! 
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.&%/+.&%6/%*!% "%'("4*� '! .�  &(3*%*!<    +8% '3+<8!0! (*'!/�'(0!. �� 

&%7+"4'('(0 �)%*�! 0%1(*!70�3 /%- '3!$ ! 9;;%�'!3*� '! #!/&�1"�&!/(  

N-0%'!".!.%&!/*�3�#� 9;!&( 3("4.&�%3�- �! "�'2 + '(*�3"%*( .%& .%�'!3*� '4 

/("4*%-:%- &(7&(5�'�! .&�'!3� +/�&�6*21  &%/ '3 *( � *�3%  �"%- 

(0!*�9;!&�3 3("4.&�%3�- �! "�'2 /"$ "%,%*!$ � '&21 !*'�� !�()!- 

�5&('!020! !*#!5!'�&(0! 1�"!*9 '%&(7.  

"�������#�� � ������ �����������. �%'�/�"�#!$ 3�"<,("(: .�! � ! 

(*("!7 *(+,*�- !*;�&0()!! /"$ .� '(*�3�! *(+,*�- 7(/(,!; 325�& 0%'�/!� 

!  "%/�3(*!$; ."(*!&�3(*!% ! � +8% '3"%*!% 9� .%&!0%*'�3; �.! (*!%, 

 '('! '!,% �+< �5&(5�'�+ ! (*("!7 .�"+,%**21 &%7+"4'('�3 !  "%/�3(*!$. 

�%'�/!,% �!% .�/1�/2: 9� .%&!0%*'("4*�% 0�/%"!&�3(*!% '�� !,% ��#� 

 +/�&�6*�#�  !*/&�0(   ��0."%� *20 !  "%/�3(*!%0 3"!$*!$ '�� !�(*'( *( 

)%*'&("4*+< *%&3*+<  ! '%0+,  %&/%,*�- � +/! '+<  ! '%0+, �)%*��- 

�"!*!,% ��#�  � '�$*!$ 6!3�'*21, 5!�1!0!,% �!1 .&�)%  �3, �.&%/%"%*!%0 

'�� !��0%'&!,% �!1 .(&(0%'&�3 '�� !�(*'(, .('�0�&;�"�#!,% �!1 

!  "%/�3(*!-,  '('! '!,% �($ �5&(5�'�( &%7+"4'('�3, �5� *�3(*!% *�321 

.�/1�/�3 � .&�'!3� +/�&�6*�- ((*'!/�'*�-) '%&(.!! '�� !,% ��#�  +/�&�6*�#� 

 !*/&�0(   .&!0%*%*!%0 �&!#!*("4*21  +5 '(*)!- ! 7(&%#! '&!&�3(**21 

"%�(& '3%**21 ;�&0   ("4'%&*('!3*20! .��(7(*!$0! � .&!0%*%*!<. 

�� .%&!0%*'("4*2% !  "%/�3(*!$ .&�3%/%*2 3  ��'3%' '3!!   *�&0('!3*�- 

/��+0%*'()!%-: 
	� 33044-2014 �' 01.08.2015 «�&!*)!.2 *(/"%6(8%- 

"(5�&('�&*�- .&(�'!�! (OECD Guide 1:1998 OECD Principles of good laboratory 

practice (�&!*)!.2 *(/"%6(8%- "(5�&('�&*�- .&(�'!�!))», 
	� 33215-2014 �' 

01.07.2016 �+��3�/ '3� .�  �/%&6(*!< ! +1�/+ 7( "(5�&('�&*20! 6!3�'*20!. 

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

A33 ��� �' 14.11.2023 «	 �+��3�/ '3% .� &(5�'%   "(5�&('�&*20! 

(9� .%&!0%*'("4*20!) 6!3�'*20! .&! .&�3%/%*!! /��"!*!,% �!1 

(*%�"!*!,% �!1) !  "%/�3(*!-», �� '(*�3"%*!% #"(3*�#� #� +/(& '3%**�#� 

 (*!'(&*�#� 3&(,( �� �' 28.01.2021 A 4 �5 +'3%&6/%*!!  (*!'(&*21 .&(3!" ! 

*�&0 �(*�!� 3.3686-21 «�(*!'(&*�-9.!/%0!�"�#!,% �!% '&%5�3(*!$ .� 
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.&�;!"(�'!�% !*;%�)!�**21 5�"%7*%-». 

$���%����, ��������� � �&���: 

1. 	 '&($ !*'�� !�()!$ "(5�&('�&*21 6!3�'*21 (5%"21 �&2 ) ;%*!"�320 

9;!&�0 /!0%'!"�(&5�*�3�- �! "�'2 (�%*!"�(&5(0('�0)  �.&�3�6/(%' $ 

&(73!'!%0 '�� !,% ��#�  +/�&�6*�#�  !*/&�0(,  ��'3%' '3+<8%#� .� 

.&�/�"6!'%"4*� '! ! 32&(6%**� '! #%*%&("!7�3(**20  +/�&�#(0 + ,%"�3%�(. 

2. �(7&(5�'(**($ 9� .%&!0%*'("4*($ 0�/%"4 #%*%&("!7�3(**�#� 

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

�%*!"�(&5(0('�0 .&!3�/!' � ;�&0!&�3(*!< 3� .("!'%"4*21 .&�$3"%*!- ! 

0%'(5�"!,% �!1 *(&+:%*!-, 3"!$<8!1 *( .��(7('%"! �&�3! 3 '%,%*!% 

/"!'%"4*�#� 3&%0%*!, ( '(�6% � &(73!'!<  '&+�'+&*21 *%-&�*("4*21 

.�3&%6/%*!- 3 ���, .&! 9'�0 *% 32$3"$%' $ 37(!0� 3$74 0%6/+  '%.%*4< 

+#*%'%*!$ (�'!3*� '! ()%'!"1�"!*9 '%&(72, 32&(6%**� '4< ! 

.&�/�"6!'%"4*� '4<  +/�&�#, *% *(5"</(<' $ 32&(6%**2% *(&+:%*!$ 

/3!#('%"4*�- (�'!3*� '!.  

3. �� .%&!0%*'("4*($ �)%*�( 9;;%�'!3*� '!  &%/ '3 �+.!&�3(*!$ 

 +/�&�6*�#�  !*/&�0( ! .&�;!"(�'!�! %#� .� "%/ '3!-   ! .�"47�3(*!%0 *�3�- 

0�/%"! � '&�- !*'�� !�()!! �%*!"�(&5(0('�0 32$3!"(, ,'� *(!5�"%% 

.%& .%�'!3*20!  &%/ '3(0! !7 ,! "( !7+,%**21 $3"$<' $ �(&(0!;%* ! 

�&!#!*("4*2- (0!*�9;!& 3("4.&�%3�- �! "�'2 (1-0%'!".!.%&!/!*-4-!")-2-

.&�.!".%*'(*�('( #!/&�1"�&!/. 

4.  �&! .&�;!"(�'!�% �'/("%**21 .� "%/ '3!- � '&�- !*'�� !�()!! 

�%*!"�(&5(0('�0 *(!"+,:%% 3�7/%- '3!% *( .�3%/%*!% 6!3�'*21 ��(723(%' 

�%0(*'!*,  *!6%*!< 32&(6%**� '! .�3&%6/%*!$ *%-&�*�3 #�"�3*�#� 0�7#( 

*(5�"%% 9;;%�'!3*�  .� �5 '3+<' ���.%.' ! �%� !/�". 

������� ������������� � ����'�� ����������. �� '�3%&*� '4 

!  "%/�3(*!$ .�/'3%&6/(%' $ /� '('�,*20 ��"!,% '3�0 ! .�"47�3(**21 

"(5�&('�&*21 6!3�'*21 ((+'5&%/*21 �&2 ) 3 ��"!,% '3% 900 � �5%- ! 

.�"+,%**21 9� .%&!0%*'("4*21 /(**21, ! .�"47�3(*!%0  �3&%0%**�#� 

�5�&+/�3(*!$ ! (/%�3('*21 0%'�/�3 !  "%/�3(*!$, 3�"<,($ 0%'�/2 
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 '('! '!,% ��- �5&(5�'�! .�"+,%**21 &%7+"4'('�3. �(5�'( �/�5&%*( *( 

7( %/(*!! ��0!'%'( .� 5!�9'!�% (.&�'���"2 A 17/16 �' 29.12.2016, A ���/3-

2018 �' 27.12.2018, A 2/23 �' 06.04.2023). 

�!  %&'()!�**�% !  "%/�3(*!% 32.�"*%*� 3 &(0�(1 ."(*�321 '%0 *(+,*�-

!  "%/�3('%"4 �!1 &(5�' (���) �%/%&("4*�#� #� +/(& '3%**�#� 5</6%'*�#� 

+,&%6/%*!$ *(+�! «�* '!'+' '�� !��"�#!! �%/%&("4*�#� 0%/!��-

5!�"�#!,% ��#� (#%*' '3(» (�
��� � ���� ��  !!), *2*% �%/%&("4*�% 

#� +/(& '3%**�% 5</6%'*�% +,&%6/%*!% «�(+,*�-�"!*!,% �!- )%*'& 

'�� !��"�#!! !0%*! (�(/%0!�( �.�. 
�"!��3( �%/%&("4*�#� 0%/!��-

5!�"�#!,% ��#� (#%*' '3(» (�
�� ��� !0. �.�. 
�"!��3( ���� ��  !!), 

3�"<,($ ��� :!;& «�*'!'�*» (2015-2017 ##.); ��� :!;& «�*'!'�*-2» (2018-

2020 ##.); ��� :!;& «�*'! '('+ » (2020-2023 ##.). 

	 *�3*2% '%�&%'!,% �!% .�"�6%*!$ ! .&(�'!,% �!% &%7+"4'('2 &(5�'2 

52"! /�"�6%*2 *(: XI �%6/+*(&�/*�- �!&�#�3 ��- *(+,*�- 0%/!)!* ��- 

��*;%&%*)!!  '+/%*'�3 ! 0�"�/21 +,%*21, �� �3(, 2016 #.; II � %&�  !- ��- 

*(+,*�- ��*;%&%*)!! «��3&%0%**($ "%�(& '3%**($ '�� !��"�#!$: 

;+*/(0%*'("4*2% ! .&!�"(/*2% ( .%�'2», �0 �, 2017 #.; III � %&�  !- ��- 

*(+,*�- ��*;%&%*)!! 0�"�/21 +,%*21 «�%/!��-5!�"�#!,% �!% ( .%�'2 

1!0!,% ��- 5%7�.( *� '!», �(*�'-�%'%&5+&#, 2018 #.; XVIII %6%#�/*�- *(+,*�-

.&(�'!,% ��- ��*;%&%*)!! «�!�0%/!)!*( ! 5!�0�/%"!&�3(*!%», �(*�'-

�%'%&5+&#, 2022 #. 

$����
'��. �� 0('%&!("(0 /!  %&'()!! �.+5"!��3(*� 8 *(+,*21 &(5�' 3 

&%)%*7!&+%021 6+&*("(1, &%��0%*/+%021 �2 :%- (''% '()!�**�- ��0!  !%- 

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

 �(3'�& '3%, .�"+,%*� 2 .('%*'( �� *( !7�5&%'%*!% (�('%*' �� A 2714135 C1. 

«
!/&�1"�&!/ (1-0%'!".!.%&!/!*-4-!")-2-.&�.!".%*'(*�('(, �5"(/(<8!- 

1�"!*�"!'!,% ��- ! .&�'!3� +/�&�6*�- (�'!3*� '4<», �('%*' �� A2754133. 

«
!/&�1"�&!/2 7(0%8%**21 2-[(/!0%'!")0%'!"] (&!"/!0%'!"�(&5(0('�3, 

�5"(/(<8!% (*'!1�"!*9 '%&(7*�- (�'!3*� '4<»).  
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��������� ����������. ��"+,%**2% &%7+"4'('2 ! .�"47�3(*2 3 

0%'�/!,% �!1 &%��0%*/()!$1 «�(7&(5�'�( 0%'�/�"�#!! /!(#*� '!�! ! 

;(&0(��"�#!,% ��- ��&&%�)!! .� "%/ '3!- �'&(3"%*!- 3%8% '3(0!  +/�&�6*�#� 

/%- '3!$» (�� ���� ��  !! 12.08-18), +'3%&6/@**21 ! 33%/@**21 3 /%- '3!% 

�%/%&("4*20 0%/!��-5!�"�#!,% �!0 (#%*' '3�0 28.02.2018, 3*%/&%*2 3 +,%5*2- 

.&�)%   �(;%/&2 3�%**�- '�� !��"�#!! ! 0%/!)!* ��- 7(8!'2 ;%/%&("4*�#� 

#� +/(& '3%**�#� 5</6%'*�#� 3�%**�#� �5&(7�3('%"4*�#� +,&%6/%*!$ 32 :%#� 

�5&(7�3(*!$ «��%**�-0%/!)!* �($ (�(/%0!$ !0. �. �. �!&�3(» �!*! '%& '3( 

�5�&�*2 ��  !- ��- �%/%&()!! 3 &(0�(1 /�.�"*!'%"4*�- .&�;%  !�*("4*�- 

.&�#&(002 .%&%.�/#�'�3�! .�  .%)!("4*� '! «�� !��"�#!$» .� '%0% «�%8% '3( 

*%-&�'�� !,% ��#� /%- '3!$, (�' 3*%/&%*!$ �' 02.04.2025. 

�� ��( �
�� ����
����. �3'�& .&!*!0(" *%.� &%/ '3%**�% +,( '!% 3 

 � '(3"%*!! ."(*( &(5�' (80%), .�! �% ! (*("!7% *(+,*�- "!'%&('+&2 (80%), 

9� .%&!0%*'("4*21 !  "%/�3(*!$1 (90%),  '('! '!,% ��0 (*("!7% .�"+,%**21 

/(**21 (80%), .�/#�'�3�% .+5"!�()!- (80%), *(.! (*!! /!  %&'()!! ! 

(3'�&%;%&('( (100%).  

����
��� � ��)�� �������'��. �!  %&'()!�**($ &(5�'( !7"�6%*( *( 

186  '&(*!)(1 0(:!*�.! *�#� '%� '( !  � '�!' !7 33%/%*!$, � *�3*�- ,( '!, 

3�"<,(<8%- �57�& "!'%&('+&2, #"(32   !7"�6%*!%0 0('%&!("�3 ! 0%'�/�3 

!  "%/�3(*!$, '&@1 #"(3  �5 '3%**21 !  "%/�3(*!-, 7(�"<,%*!$, 323�/�3, 

.&(�'!,% �!1 &%��0%*/()!-,  .! �(  ��&(8%*!- ! + "�3*21 �5�7*(,%*!-,  .! �( 

"!'%&('+&2, ��'�&2-  �/%&6!' 160 *(!0%*�3(*!-, !7 *!1 56 �'%,% '3%**21 !  

104 !*� '&(**21. �(5�'( !""< '&!&�3(*( 67 '(5"!)(0! ! 56 &! +*�(0!.  
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�������* +��!, 

����� 1 !�-��+��-�. �/	�0�1�2. ���	0�" � $�	3�	2 - 

��� !�0�$�� (�45�0 ��!�0�!/02) 

1.1 !�
�� ��
�( ������%��( �������: �����������, 6�
�������
� � 

��6����� ������� 

� :!&���0 .�*!0(*!! '%&0!*( « +/�&�#!» .�/&(7+0%3(<' $ 

*%.&�!73�"4*2% .&! '+.��5&(7*2% 02:%,*2%  ��&(8%*!$, 3273(**2% 

.('�"�#!,% ��-  !*1&�*!7!&�3(**�- 9"%�'&!,% ��- (�'!3*� '4< #&+.. *%-&�*�3 

��� 3 "%/ '3!% 7(5�"%3(*!- (9.!"%. !$), '&(30('!,% �!1 .�3&%6/%*!- 

#�"�3*�#� 0�7#(, ( '(�6% 9�7�#%**21 '�� !,% �!1 3�7/%- '3!- [57, 70, 110].  

�  ��'3%' '3!!   �%6/+*(&�/*�-  '('! '!,% ��- �"(  !;!�()!%- 5�"%7*%- 

! .&�5"%0,  3$7(**21  � 7/�&�34%0 (���-10) 32/%"$<' /3% ;�&02  +/�&�6*21 

.(&�� !70�3: 

– .(&)!("4*2% (;��("4*2%, �,(#�32%)  +/�&�#!   3�3"%,%*!%0 �'/%"4*21 

#&+.. 02:), .�/&(7/%"$<' $ .�  '%.%*! *(&+:%*!$  �7*(*!$ *( .&� '2% ! 

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

–  �.&�3�6/(<8!% $ .�'%&%-  �7*(*!$ ! �13('23(<8!% 02:)2 3 %#� '%"( 

#%*%&("!7�3(**2%  +/�&�#!, .�/&(7/%"$%02% .� 3�3"%,%*!< 3  +/�&�6*2- 

.(&�� !70  �%"%'*�- 0+ �+"('+&2 *( '�*!,% �!%  +/�&�#! (*(5"</(%' $ 

/"!'%"4*�%  ��&(8%*!% 02:)), �"�*!,% �!%  +/�&�#! (*(5"</(<' $ �&('�!% 

 ��&(8%*!$ 02:),  "%/+<8!% /&+# 7( /&+#�0),  0%:(**2%  +/�&�#! 

(*(5"</(<' $ �"�*!��-'�*!,% �!% .&�$3"%*!$), /�.�"*!'%"4*� 32/%"$<' 0!�-

�"�*!,% �!% ! ('�*!,% �!% 3(&!(*'2 [1].  

�� !,% �!%  +/�&�#! – 9'�  +/�&�#!, 3273(**2% 3�7/%- '3!%0 9�7�#%**21 

 !*'%'!,% �!1 ! .&!&�/*21 1!0!,% �!1 3%8% '3 [1]. �(8% 3 %#�  +/�&�6*2- 

 !*/&�0 9�7�#%**�#� .&�! 1�6/%*!$ &(  0('&!3(%' $ �(� �&(-*$$ ;�&0( 

*%&3*�#� 3�75+6/%*!$ [57], �"!*!,% �! .&�$3"$<8($ $ 3 3!/%  +/�&�# 

(�"�*!,% �!1, "!5� �"�*!��-'�*!,% �!1) [149], /�.�"*!'%"4*� &%#! '&!&+<' $ 

.&�$3"%*!$ #!.�� !!, !:%0!!, *(&+:%*!$ 3�/*�-9"%�'&�"!'*�#� 5("(* ( ! 
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�! "�'*�-� *�3*�#� &(3*�3% !$, ( '(�6% 32&(6%**20! *(&+:%*!$0! 

"!�3�&/!*(0!�! ! #%0�/%*(0!�! 3 ���. �+/�&�6*2-  !*/&�0, 3273(**2- 

� '&20! �'&(3"%*!$0! ��*3+"4 (*'(0!, .&�$3"$%' $ �(� �58($ '�*!��-

�"�*!,% �($ /3!#('%"4*($ (�'!3*� '4 (grand mal). �� ��"4�+ *%-&�'�� !,*� '4 

( .� �5*� '4 32723('4 *(&+:%*!%  '&+�'+&2 !/!"! ;+*�)!- *%&3*�-  ! '%02) 

 3�- '3%**( 0*�#!0 1!0!,% �!0 3%8% '3(0, �'/%"4*� 32/%"$<' 

*%-&�'�� !�(*'2, �'"!,(<8!% $ *!7�!0 .�&�#�0 ,+3 '3!'%"4*� '! *%&3*�- 

 ! '%02 (��) 3  �.� '(3"%*!!   /&+#!0! '�(*$0!-0!:%*$0! [9, 31, 110].  

� *( '�$8%% 3&%0$ + '(*�3"%* :!&��!- �&+# � %*�5!�'!��3,  .� �5*21 

32723('4  +/�&�#! + ,%"�3%�(, 3�"<,($ "%�(& '3%**2% ! *(&��'!,% �!%  &%/ '3(, 

'�� !*2 &( '!'%"4*�#� !"! 6!3�'*�#� .&�! 1�6/%*!$, ( '(�6% &(7*��5&(7*2% 

.&�02:"%**2% !  %"4 ��1�7$- '3%**2% 1!0!�('2 (3 '�0 ,! "% .% '!)!/2 ! 

32 ���'�� !,*2% 1!0!,% �!% 3%8% '3() [9,66]. �&! 9'�0  +/�&�#! 0�#+' 52'4 

�(� &%7+"4'('�0 .&$0�#� 3�7/%- '3!$ '�� !�(*'( *( ���, '(� ! 3'�&!,*20 

 "%/ '3!%0 #"+5��!1  ! '%0*21 *(&+:%*!-, 3273(**21 '�� !,% �!0 (#%*'�0 

(#!.�#"!�%0!$, #%0�/!*(0!,% �!% *(&+:%*!$, #!.�� !$) ! .&�$3"$<8!0 $ 3 

.�7/*%-  �0('�#%**�-  '(/!! �'&(3"%*!$ [6].  

�&!0%&2 3%8% '3, �'"!,(<8!1 $ .&$0�-  +/�&�6*�- (�'!3*� '4< 

.&%/ '(3"%*2 3 '(5"!)% 1 [70].  

	.! (*2  "+,(! 3�7*!�*�3%*!$  +/�&�6*21 .(&�� !70�3 ! .&! �'&(3"%*!! 

� %*�5!�'!�(0!, *% �'"!,(<8!0! $ *%-&�'�� !,*� '4< !  +/�&�6*�- 

(�'!3*� '4<, 3 "%/ '3!%  '!0+"$)!! .%&3!,*�- !"!  !0.'�0('!,% ��- 

9.!"%. !! [58]. 

�"!*!,% �! '�� !,% �!%  +/�&�#! 1(&(�'%&!7+<' $ �' +' '3!%0 ,@'��- 

.%&!�/!,*� '! ! ( !*1&�**� '4<  (0!1 .(&�� !70�3,  .� �5*21 

 (0�.&�!73�"4*� 7(�(*,!3('4 $ [6, 72, 149]. �73% '*�, ,'� � '&2% !*'�� !�()!! 

"%�(& '3%**20!  &%/ '3(0! ,(8% 3 %#�  �.&�3�6/(<' $ �/!*�,*20! 

.&! '+.(0!  +/�&�# (68,6%  "+,(%3), �/*(�� 3 &$/%  "+,(%3 ;!� !&+<' $ /3( !"! 

5�"%% /! �&%'*21  +/�&�6*21 9.!7�/( (27,7%  "+,(%3). 
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� '(5"!)% 1 .&!3%/@* .%&%,%*4 1!0!,% �!1 (#%*'�3, 32723(<8!1 .&$0�% 

 +/�&�6*�% /%- '3!% 3  ��'3%' '3!!   /(**20!, .&!3%/@**20! 3 &+��3�/ '3% 

Clinical Neurotoxicology [77]. 

(5"!)( 1 – �%8% '3(, 32723(<8!% /3!#('%"4*2% &(  '&�- '3( 3 3!/%  +/�&�# 
�(7*(,%*!%  

#&+..2 3%8% '3 

�%- '3+<8!% 3%8% '3( �%1(*!70  +/�&�6*�#� 

/%- '3!$ 

�*("4#%'!,% �!% 

"%�(& '3%**2% 

 &%/ '3( 

�&�.�� !;%* (Propoxyphene),  

&(0(/�" (Tramadol),  

�%.!&!/!* (Meperidine) 

�% +'�,*%* 

�*'!0!�&�5*2% 

"%�(& '3%**2% 

 &%/ '3( 

�7�*!(7!/, (Isoniazid) 

�%*!)!""!* (Penicillin) 

�#*%'%*!%  !*'%7( 
���  

�% +'�,*%* 

�(&��'!,% �!% 

 &%/ '3( – 

 '!0+"$'�&2  

 

�%*(0!*2 (Amphetamines),  

���(!* (Cocaine),  

�%*)!�"!/!* (Phencyclidine) 

�'!0+"$)!$ 

0�*�(0!*�%&#!,% �!1 

 ! '%0: /�;(0!*(, 

*�&(/&%*("!*(,  %&�'�*!*( 

3 ��� 

�*'!/%.&%  (*'2 �!�"!,% �!% (*'!/%.&%  (*'2 (Cyclic 

(ntidepressants): �0!'&!.'!"!* 

(Amitriptyline), �0!.&(0!* (Imipramine), 

�+.&�.!�* (Bupropion) 

�#*%'%*!% �5&('*�#� 

7(13('( *�&(/&%*("!*( ! 

 %&�'�*!*( 3  !*(.( 1 

���  

�% '!)!/2 �� ;�&�&#(*!,% �!%  �%/!*%*!$ 

(Organophosphates), 

�(&5(0('2 (Carbamates) 

�*'!1�"!*9 '%&(7*�% 

/%- '3!%, 1�"!*%&#!,% ��% 

.%&%3�75+6/%*!%, 

#!.%&(�'!3()!$ 

#"+'(0('%&#!,% ��- 

0%/!('�&*�-  ! '%02 

�( '!'%"4*2% 

'�� !*2 


&!52 «Gyrometra esculenta» 

�!�+'�'�� !* (�%1 $/�3!'2-) 

(Cicutotoxin(water hemlock), 

�!��'!* (Nicotine (tobacco) 

�#*%'%*!%  !*'%7( 
��� 


!.%&(�'!3()!$ 

*!��'!*�321 

1�"!*�&%)%.'�&�3 


!.%&(�'!3()!$ 

*!��'!*�321 

1�"!*�&%)%.'�&�3 

�%&%/�7!&�3�( 

"%�(& '3%**21 

 &%/ '3 

�*'!#! '(0!**2%(Antihistamines), 

��;%!* (Caffeine) 

�*'(#�*!70   #! '(0!*�0 

�*'(#�*!70   (/%*�7!*�0 

�!*/&�0 �'0%*2  

((5 '!*%*'*2- 

 !*/&�0) 

�&�'!3�9.!"%.'!,% �!% .&%.(&('2 

(Antiepileptic medications), 

�'(*�" (Ethanol), 

�%*7�/!(7%.!*2 (Benzodiazepines), 

�(�"�;%* (Baclofen) 

��"!3("%*'*2-: 

 *!6%*!% (�'!3*� '! 


��� &%)%.'�&�3 ! 

.�32:%*!% (�'!3*� '! 

NMDA &%)%.'�&�3. 

��*!6%*!% (�'!3*� '! 


���( ! 
���5 .�/'!.�3 

&%)%.'�&�3. 

�*'�� !�()!! ��*3+"4 !3*20! � %*�5!�'!�(0! 0�#+' .&!3�/!'4 � 

;�&0!&�3(*!< '$6@"21 9.!"%.'!;�&0*21  � '�$*!- "!5� 3 3!/% �/!*�,*�#� 
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 +/�&�6*�#� .&! '+.(   .&�/�"6!'%"4*� '4< 30 0!*+' ! 5�"%%, "!5� 3 3!/% 

0*�#��&('*21  +/�&�# 5%7 .�"*�#� 3�  '(*�3"%*!$  �7*(*!$ 3 .&�0%6+'�(1 

0%6/+ .&! '+.(0! (.� '!.+ 9.!"%.'!,% ��#�  '('+ ( !"! status epilepticus)   

/"!'%"4*20! !"! 0*�#��&('*20!  +/�&�6*20! .&!.(/�(0! 5%7  3%'"21 

.&�0%6+'��3 [50, 149]. �%�51�/!0� �'0%'!'4, ,'� + 10-25% 5�"4*21, .%&%*@ :!1 

9.!"%.'!,% �!-  '('+ ,  +8% '3%**�  *!6(%' $ +0 '3%**($ ! ;!7!,% �($ 

&(5�'� .� �5*� '4, 3."�'4 /� !*3("!/!7()!!,  0%&'*� '4 /� '!#(%' 17-23%. �( 

;�*% "%�(& '3%**21 �'&(3"%*!-, ;�&0!&�3(*!% status epilepticus (  �)!!&�3(*� 

 �  0%&'%"4*20 ! 1�/�0 3 50%  "+,(%3 ! /(6% 5�"%% 3  "+,($1 5�"4:�- 

.&�/�"6!'%"4*� '! .&! '+.( (5�"%% ,( () + .�6!"21 "</%- [116]. �8% 3 1990-1 

#�/(1 Cavazos !  �(3'�&2 .&�/%0�* '&!&�3("!, ,'� /(6% �/*��&('*� 

3�7*!�(<8!-  +/�&�6*2-  !*/&�0 .&!3�/!' � #!5%"! *%-&�*�3 [28, 68], 

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

!*/+)!&�3(**21 3�7/%- '3!%0 9"%�'&�:��( [158]. 

�73% '*�, ,'� .('�#%*%'!,% �!% 0%1(*!702  +/�&�6*�#�  !*/&�0( 

(  �)!!&�3(*2  �  '!0+"$)!%- .&�)%  �3 3�75+6/%*!$, "!5�   +#*%'%*!%0 

'�&0�7*21 .+'%- 3 ��� [132]. �7 /(**21, .&!3%/@**21 3 '(5"!)% 1, �,%3!/*�, 

,'� 3 &(73!'!!  +/�&�#, 3273(**21 � %*�5!�'!�(0!,  "%/+%' +,!'23('4 

&(7*��5&(7*2% 0%1(*!702 3�7/%- '3!$ *( *%-&�0%/!('�&*2%  ! '%02: 

1�"!*%&#!,% �+<, �('%1�"(0!*%&#!,% �+<,  %&�'�*!*%&#!,% �+<, 

#"+'(0('%&#!,% �+<, #! '(0!*%&#!,% �+<, #"!)!*%&#!,% �+<, (/&%*%&#!,% �+<, 

/�;(0!*%&#!,% �+<, �.!�!/*+<, .%.'!/%&#!,% �+<, .+&!*%&#!,% �+< ! .&�,!%. 

�&%/! !73% '*21 0%1(*!70�3 /%- '3!$ *%-&�'�� !,*21  �%/!*%*!- *( 

&%)%.'�&2 �.! (*� .&$0�% /%- '3!% *( (�'!3*� '4 !1 9� .&%  !! !  '&+�'+&*+< 

)%"� '*� '4, ( '(�6% !70%*%*!$  &�/ '3( � *%-&�0%/!('�&(0 ! *%#('!3*�% 

3"!$*!% *(  !*'%7, 1&(*%*!%, 32 3�5�6/%*!%, �5&('*2- 7(13(' *%-&�0%/!('�&�3. 

(�6% �.! (*2 !70%*%*!$ 3� 37(!0�/%- '3!! &%)%.'�&-"!#(*/ ! 3"!$*!% *( 

0%1(*!702  �.&$6%*!$   9;;%�'�&*�-  ! '%0�- �"%'�! [9, 42]. 

�%&3�.&!,!*�- #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0(, �(� &%7+"4'('( 

'$6@"21 �'&(3"%*!- .&!�&!'%'*20! '�� !�(*'(0! 3� 3&%0$ ,&%732,(-*21 
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 !'+()!- 1!0!,% ��- .&!&�/2 ! .&! 0(  �321 52'�321 �'&(3"%*!$1, 0�6%' 52'4 

�(� &%7��% +3%"!,%*!% (�'!3*� '! 1�"!*%&#!,% ��- !/!"! #"+'(0('%&#!,% ��- 

*%-&�0%/!('�&*21  ! '%0 (3%8% '3( (*'!1�"!*9 '%&(7*�#� /%- '3!$), '(� ! 

5"��(/( '�&0�7*21 .&�)%  �3 3 &%7+"4'('% +#*%'%*!$ .&�)%  �3, 3 ��'�&21 

7(/%- '3�3(*2 #(00(-(0!*�0( "$*($ �! "�'( (
���) ! #"!)!*, ( !0%**� 
���-

%&#!,% ��- !"! #"!)!*%&#!,% �!- 0%/!()!! 3 ��� (
���-"!'!�!, !*#!5!'�&2 

 !*'%7( 
���) [132].  

	/*�- !7 � *�3*21 *%-&�0%/!('�&*21  ! '%0, �'3%' '3%**21 7( .&�)%  2 

3�75+6/%*!$, $3"$%' $ #"+'(0('%&#!,% �($  ! '%0(. �73% '*�, ,'� !752'�,*($ 

(�'!3()!$ #"+'(0('*21 &%)%.'�&�3, .&%6/% 3 %#� '!.( NMDA-, AMPA- ! 

�(!*('*21 &%)%.'�&�3, 32723(%'  +/�&�6*+< (�'!3*� '4, .&!3�/!' � 

*%-&�'�� !,% �!0 .�3&%6/%*!$0, *(723(%020 9� (-'�'�� !,% �!0! [159]. 

�"!*!,% �!0 .&�$3"%*!%0 9� (-'�'�� !,*� '! $3"$<' $ /"!'%"4*2% ! 

&%)!/!3!&+<8!%  +/�&�#! .� '!.+ 9.!"%.'!,% �#�  '('+ ( [3]. �%:(<8($ &�"4 3 

9� (-'�'�� !,% ��0 /%- '3!! #"+'(0('( .&!*(/"%6!' NMDA &%)%.'�&(0. 

�"!'%"4*($ #!.%&(�'!3()!$ 9'�#� .�/'!.( &%)%.'�&�3 #"+'(0('( 37(!0� 3$7(*(   

*(��."%*!%0 !�*�3 �("4)!$ 3� 3*+'&!�"%'�,*�0 .&� '&(* '3% ! (  �)!!&�3(*(   

7(.+ ��0 *%-&�/%#%*%&('!3*21 .&�)%  �3, .&!3�/$8!1 3 !'�#% � #!5%"! �"%'�! 

7(  ,%' .&�#&%  !! .&�)%  �3 (.�.'�7( ! *%�&�7( [155]. �73% '*�, ,'� 3 

;�&0!&�3(*!! 9� (-'�'�� !,*�'! '(�6% 7(/%- '3�3(*2 �(!*('*2% ! ���� 

.�/'!.2 #"+'(0('*21 &%)%.'�&�3. � '(*�3"%*�, ,'� 9� (-'�'�� !,*� '4, 

�.� &%/�3(**($ ���� ! �(!*('*20! &%)%.'�&(0!,  .� �5 '3+%' 

/%0!%"!*!7()!! ! .�3&%6/%*!< (� �*�3 3 7&%"21 �"!#�/%*/&�)!'(1 [159]. 

	.! (*2 ! .&�)%  2  '!0+"$)!! �(!*('*21 &%)%.'�&�3, !#&(<8!% 

(*'(#�*! '!,% �+< &�"4 3 +#*%'%*!! !�*�'&�.*21 &%)%.'�&�3 ��� (3 7�*% 

#!..��(0.( ! 0!*/("!*2, (  �)!!&�3(**21    +/�&�6*�- (�'!3*� '4<) .�/ 

3�7/%- '3!%0 
���( [85]. 

�73% '*�, ,'�  +/�&�6*($ (�'!3*� '4 0�6%' 52'4 &%7+"4'('�0: 

1) #!.%&(�'!3()!! .�'%*)!("7(3! !021 !�**21 �(*("�3 !"! .�32:%**�- 

.&�/+�)!! *%-&�0%/!('�&�3 3�75+6/(<8%#� /%- '3!$; 
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2) 5"��(/2 .&�)%  �3 3�  '(*�3"%*!$ .�'%*)!("( .���$ (&%.�"$&!7()!!) 

0%05&(*2 *%-&�*( !"! .�/(3"%*!$ (�'!3*� '! *%-&�0%/!('�&�3 +#*%'(<8%#� 

/%- '3!$; 

3)  �,%'(**�#� /%- '3!$ /(**21 ;(�'�&�3. 

� ,( '*� '!, (#�*! '2 #"+'(0('( !  !0.('�0!0%'!�!  '!0+"!&+<' 

3�75+6/%*!% *%-&�*�3 7(  ,%' +3%"!,%*!$ .&!'��( *('&!$, �''��( �("!$, ( '(�6% 

+0%*4:%*!$ .&!'��( 1"�&!/�3 3 �"%'�! [132]. ��/'3%&6/%*!%0 +,( '!$ 

.&�)%  �3 *(&+:%*!- !�**�- .&�3�/!0� '! 3 #%*%&()!!  +/�&�# $3"$<' $ 

�"!*!,% �!% ! 9� .%&!0%*'("4*2% *(5"</%*!$,  3!/%'%"4 '3+<8!%, ,'� 0*�#!% 

1!0!,% �!%  �%/!*%*!$ (�(&5(0(7%.!*, "(0�'&!/6!*, '�.!&(0(', ;%*!'�!*, 

3("4.&�('2), 5"��!&+<8!% .�'%*)!("7(3! !02% *('&!%32% !"! �("4)!%32% 

�(*("2, $3"$<' $ (*'!��*3+"4 (*'(0! ! !*#!5!'�&(0! &( .&� '&(*%*!$ 

.�'%*)!("�3 /%- '3!$ [1, 50]. 

(�!0 �5&(7�0, '�� !,% �!-  +/�&�6*2-  !*/&�0 0�6%' &(73!3('4 $ .�/ 

3�7/%- '3!%0 )%"�#� &$/(  �%/!*%*!-, �'"!,(<8!1 $ *%-&�'�� !,*� '4<, "!5� 

�.� &%/�3(**� 3"!$<8!1 *( ���. �%1(*!702 /%- '3!$ '�� !�(*'�3 ! 

32&(6%**� '4 3"!$*!$ *( �&#(*!70 0�#+' &(7"!,('4 $. �&! 9'�0, *(!5�"4:+< 

+#&�7+ .&%/ '(3"$<' *%-&�'�� !�(*'2 .&$0�#� /%- '3!$, .&!3�/$8!% � &(73!'!< 

#%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0( !  .� �5*2%  .&�3�)!&�3('4 &(73!'!% 

'$6%"21 *%3&�"�#!,% �!1 *(&+:%*!- 3 �'/("%**�- .%& .%�'!3%. 

1.2 !�
�� ��
�( ������%��( ������� ��� �����6 ���������6 

��&������ ���6����7�������#� ��(����� 

�&!&�/*20  +5 '&('�0 ()%'!"1�"!*9 '%&(72 – ! '!**�- 1�"!*9 '%&(72 

(���) $3"$%' $ ()%'!"1�"!* (���) – 9;!& +� + *�- �! "�'2 ! 1�"!*(.  

�%.�*!&�3(**2- 3 .&% !*(.'!,% �!1 3%7!�+"(1 ��� .&! 32/%"%*!! 3 

 !*(.'!,% �+< 8%"4 0%6/+ *%-&�*(0! 37(!0�/%- '3+%'  �  .%)!;!,% �!0! 

&%)%.'�&(0!. �('%0, .�/ 3�7/%- '3!%0 ;%&0%*'( (���) .&�! 1�/!' #!/&�"!7 

/(**�#�  +5 '&('(, 3 &%7+"4'('% &%(�)!! �5&(7+%' $ +� + *($ �! "�'( ! 1�"!*, ( 

.%&%/(,(  !#*("( .&%&23(%' $. � 0�"%�+"% ;%&0%*'( !0%%' $ .%&!;%&!,% �!- 

(*!�**2- )%*'&, � ��'�&�0+  +5 '&(' !0%%' 5�"%% 32 ���%  &�/ '3� 7(  ,@' 
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.�"�6!'%"4*�#� 7(&$/( *( ('�0% (7�'(. �&! �%/!*%*!%  +5 '&('( � 

.%&!;%&!,% ��0+ )%*'&+ 32723(%' (�'!3()!< ���, 3 &%7+"4'('% ,%#� 

� +8% '3"$%' $ #!/&�"!7 ��� 3 (�'!3*�0 (9 '%&(7*�0) )%*'&% ;%&0%*'( ! 

.&�! 1�/!' ()%'!"!&�3(*!% ���. �)%'!"!&�3(**($ ;�&0( ;%&0%*'(   5�"4:�- 

 ��&� '4< #!/&�"!7+%' $ .�/ /%- '3!%0 3�/2 ! /("%% � 3�5�/!3:($ $ 0�"%�+"( 

9 '%&(72 #�'�3( /"$  "%/+<8%#� )!�"( 37(!0�/%- '3!$    +5 '&('�0. 

�2 3�5�/!3:!- $ 1�"!* 3*�34 7(13('23(%' $ .&% !*(.'!,% �!0!  '&+�'+&(0!, 

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

1�"!*()%'!"'&(* ;%&(72 [59]. �'&+�'+&( ()%'!"1�"!*( !  1%0( %#� 

37(!0�/%- '3!$   ()%'!"1�"!*9 '%&(7�- (���) .&%/ '(3"%*( *( &! +*�% 1. 

 

 
 

�! +*�� 1 – �1%0( 37(!0�/%- '3!$ ()%'!"1�"!*(   ()%'!"1�"!*9 '%&(7�- [59]  

 

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

.&%/+.&%6/($ %#� !752'�,*�% *(��."%*!% 3 1�"!*%&#!,% �!1  !*(. (1 ��� ! 

.%&!;%&!,% ��- *%&3*�-  ! '%02.  

�*�#!% .&!&�/*2% !  !*'%'!,% �!%  �%/!*%*!$ $3"$<' $ 3%8% '3(0! 

(*'!1�"!*9 '%&(7*�#� /%- '3!$. � ,! "� .�/�5*21 !*#!5!'�&�3 1�"!*9 '%&(72 

31�/$' ! ;� ;�&�&#(*!,% �!%  �%/!*%*!$ (�' .% '!)!/�3 /� 5�%321 

�'&(3"$<8!1 3%8% '3), ! .&�!73�/*2% �(&5(0!*�3�- �! "�'2 (�(&5(0('2), ! 

'&%'!,*2% (0!*2, ! ,%'3%&'!,*2% (00�*!%32%  �%/!*%*!$ [59]. 	/*(��, .&%6/% 

3 %#� � .&!�&!'%'*20 '�� !,% �!0 3%8% '3(0 .&$0�#�  +/�&�6*�#� /%- '3!$, 

�'&(3"%*!$ ��'�&20! .&!3�/$' � &(73!'!< #%*%&("!7�3(**�#�  +/�&�6*�#� 



 23

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

�'*� $' $ �	� ! �(&5(0('2. 

�(!5�"%% .�/&�5*� !7+,%*2 ;� ;�&�&#(*!,% �!%  �%/!*%*!$. � 

*( '�$8%0+ 3&%0%*! *(��."%* �#&�0*2- 9� .%&!0%*'("4*2- ! �"!*!,% �!- 

�.2', �( (<8!- $ !7+,%*!$ 0%1(*!70�3 /%- '3!$ ! /!(#*� '!�! �'&(3"%*!- 

�	�. �73% '*�, ,'� 0�8*�% (*'!1�"!*9 %&(7*�% /%- '3!% ;� ;�&�&#(*!,% �!1 

'�� !�(*'�3 �5?$ *$%' $ '%0, ,'� �	� !0%<'  1�/ '3� 3  '&�%*!!   

% '% '3%**20  +5 '&('�0 1�"!*9 '%&(72, �/*(�� 3 .&�)%  % ;� ;�&!"!&�3(*!$ 

.&�! 1�/!' .&(�'!,% �! *%�5&('!0�% +#*%'%*!% (�'!3*� '! ;%&0%*'(. 

�%�51�/!0� �'0%'!'4, ,'� �	� !*#!5!&+%' *% '�"4�� ���, *� ! 

�(&5�� !"9 '%&(72, 7(/%- '3�3(**2% 3 0%'(5�"!70% *%��'�&21 "%�(& '3%**21 

.&%.(&('�3, ( '(�6% 5+'!&!"1�"!*9 '%&(72.  

�&�)%   37(!0�/%- '3!$ ;� ;�&�&#(*!,% �!1  �%/!*%*!- (�	�)   

()%'!"1�"!*9 '%&(7�- (���) 0�6*� &(7/%"!'4 *( /3%  '(/!!, �(� .��(7(*� *( 

&! +*�% 2. 

 

 
 

�! +*�� 2 – �7(!0�/%- '3!% ;� ;�&�&#(*!,% �!1  �%/!*%*!-   

()%'!"1�"!*9 '%&(7�- [59]  
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� (�'!3*�0 )%*'&% ��� % '4 #!/&�� !"4*($ #&+..(  %&!*(, ��'�&($ 0�6%' 

37(!0�/%- '3�3('4 �(�   ()%'!"1�"!*�0, '(� !   �	�. 	 *�3*�% &(7"!,!% 0%6/+ 

37(!0�/%- '3!%0 ()%'!"1�"!*( ! �	�   ��� 7(�"<,(%' $ 3  ��&� '! &%(�)!!. 

�� "% #!/&�"!7( ()%'!"1�"!*( .&�! 1�/!' /%�(&5�� !"!&�3(*!% (�'!3*�#� 

)%*'&(, ! 9*7!0 3�  '(*(3"!3(%'  .� �5*� '4 37(!0�/%- '3�3('4    +5 '&('�0. 

	/*(�� /%;� ;�&!"!&�3(*!% .&�! 1�/!' 0%/"%**�. 

	5&('!0($  3$74 ;� ;�&!"1�"!*9 '%&(72 3 &$/%  "+,(%3 0�6%' 

.�/3%&#('4 $ #!/&�"!7+ .&! 3�7/%- '3!! (*'!/�'�3 !"!  .�*'(**�,   

3�  '(*�3"%*!%0 ;+*�)!! ;%&0%*'(. 	/*(�� % "! #&+..( R « '(&%%'», '� ;%&0%*' 

*%�5&('!0� !*#!5!&+%' $. «�'(&%*!%» ;� ;�&!"1�"!*9 '%&(72 .&%/ '(3"$%' 

 �5�- .&�)%  , .&! ��'�&�0 �5&(7�3(3:($ $ 3 .%&3�- ;(7% �5&('!0� 

;� ;�&!"!&�3(**($ 1�"!*9 '%&(7( .&%3&(8(%' $ 3 *%�5&('!0� ��3("%*'*� 

 3$7(**+< ;�&0+. �%&%1�/ �' �5&('!0�#� !*#!5!&�3(*!$ � *%�5&('!0�0+ 

.&�! 1�/!' .� '%.%**� ! 7(3! !' �' '%0.%&('+&2,  '&+�'+&2 ! ��*)%*'&()!! 

!*#!5!'�&(. 	'  (0�-  '&+�'+&2 ;� ;�&�&#(*!,% �!1  �%/!*%*!-, ( !0%**� �' 

 '&�%*!$ ("�!"4*21 &(/!�("�3,  3$7(**21   ;� ;�&�0 7(3! $'  ��&� '4 

« .�*'(**�- &%(�'!3()!!» ()%'!"1�"!*9 '%&(72,  (0�.&�!73�"4*�% 

3�  '(*�3"%*!% %@ (�'!3*� '!, ( '(�6% « '(&%*!%». �%0 «'$6%"%%» &(/!�("2, '%0 

*!6%  ��&� '4 « .�*'(**�- &%(�'!3()!!» ! 32:%  ��&� '4 « '(&%*!$». 

�(.&!0%&,  '(&%*!% ()%'!"1�"!*9 '%&(72 .&! �'&(3"%*!! 7�0(*�0 

.&�! 1�/!' 3 '%,%*!% *% ��"4�!1 0!*+', 7(&!*�0 – 3 '%,%*!% *% ��"4�!1 ,( �3, ( 

3%8% '3(0! VX – 3 '%,%*!% *% ��"4�!1  +'��. [1, 9, 59, 154]. �73% '*�, ,'� 

5�%32% �	� (7(&!*), ( '(�6% /!!7�.&�.!";'�&;� ;(' !0!'!&+<' 

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

�=	 ! �=	 #&+.., �/*(�� ;� ;�&!"1�"!*2 !0%<'  1�/ '3� !   9;!&*�- ! 

�('!�**�- ,( '$0! 0%/!('�&( ! 3 9'�0  "+,(% �('!�**2- ;&(#0%*' �'3%' '3%*%* 

7( �&!%*'()!< '�� !�(*'( (.+'%0 37(!0�/%- '3!$   (*!�**20 ;&(#0%*'�0 

;%&0%*'(), ( ;� ;�& �/%&6(8!- ;&(#0%*' *%.� &%/ '3%**� 37(!0�/%- '3+%'   

9 '%&(7*20 )%*'&�0  3$723(*!$. ���'3%' '3%**�, +3%"!,%*!%  '&+�'+&*�#� 
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 1�/ '3( 0�"%�+"2 �	�   ()%'!"1�"!*�0 *(.&$0+< 37(!0� 3$7(*�   

.�32:%*!%0 '�� !,*� '! ! (*'!1�"!*9 '%&(7*�- (�'!3*� '! [1, 9].  

�%;!)!' ���, ;�&0!&+<8!- $ *( ;�*% *%�5&('!0�#�  3$723(*!$   �	�, 

 �.&�3�6/(%' $ !752'�,*20 *(��."%*!%0 0�"%�+" ()%'!"1�"!*( 3  !*(. (1 

.%&!;%&!,% ��- ! )%*'&("4*�- *%&3*�-  ! '%02 (*%&3*21 "!5� 

0!�*%-&�*("4*21) ! .&�3�)!&+%' &(73!'!% '!.!,*21 �"!*!,% �!1 .&�$3"%*!- 

(;�&0!&�3(*!% '�� !,% ��#� 1�"!*%&#!,% ��#�  !*/&�0(), 3�"<,($  +/�&�#!, 

5&�*1� .(70 ! $3"%*!$ 5&(/!�(&/!!. � '$6%"21  "+,($1 !*'�� !�()!! 

*(5"</(%' $  0%&'%"4*2- ! 1�/ [15, 59]. 

��#"( *� /(**20 *(+,*�- "!'%&('+&2, ;�&0!&�3(*!%  +/�&�6*�#� 

 !*/&�0( .&! �'&(3"%*!$1 �	� .&�1�/!' *% ��"4��  '(/!-. � *(,("4*�- 

«1�"!*%&#!,% ��-»  '(/!!, .&�/�"6(<8%- $ 3 '%,%*!% *% ��"4�!1 0!*+' .� "% 

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

(�'!3*� '! �5+ "�3"%*� *(��."%*!%0 ()%'!"1�"!*( 3 "%/ '3!% +#*%'%*!$ ��� ! 

#!.%& '!0+"$)!%- )%*'&("4*21 ! .%&!;%&!, �!1 �- ! �- (0+ �(&!*�321 ! 

*!��'!*�321) 1�"!*%&#!,% �!1  ! '%0.  

�  "%/+<8%- « 0%:(**�-» !"! «.&�0%6+'�,*�-»  '(/!! 1�"!*%&#!,% �($ 

 '!0+"$)!$ .� ' !*(.'!,% �!1 0+ �(&!*�321 &%)%.'�&�3 .&!3�/!' � 

.�32:%**�0+ 32 3�5�6/%*!< #"+'(0('(. ��7*!�(<8($ #!.%&(�'!3()!$ 

#"+'(0('%&#!,% ��- *%-&�0%/!('�&*�-  ! '%02 ! .&%6/% 3 %#� NMDA 

&%)%.'�&�3  .� �5 '3+%' .&�"�*#()!! ( 32:% 40 0!*) ! &%)!/!3!&�3(*!< 

 +/�&�# 3."�'4 /� &(73!'!$ 9.!".%'!,% ��#�  '('+ ( (��). � 9'�-, 

«#"+'(0('%&#!,% ��-»  '(/!! �(� &%7+"4'('( 9� (-'�'�� !,*� '!, 

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

.�32:%*!%0 +&�3*$ 3*+'&!�"%'�,*�#� �("4)!$ 7(  ,%' !*#!5!&�3(*!$ �("!%321 

�(*("�3 KCNQ2/3 ! &(73!'!%0 3� .("!'%"4*�- &%(�)!!, ;�&0!&+<' $ 

 '&+�'+&*2% *%-&�*("4*2% .�3&%6/%*!$ 3 ��� [76, 85, 97]. 

��"!*%&#!,% �!- �&!7!  .&!3�/!' � #!.%& %�&%)!! ! ;�&0!&�3(*!< 

 +/�&�6*�#�  !*/&�0(, /("%% 0�6%'  "%/�3('4 &(73!'!% ��02 ! "%'("4*2- ! 1�/. 

�(&(""%"4*� &(73!3(%' $ *%-&�3� .("%*!%   32 3�5�6/%*!%0 
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.&�3� .("!'%"4*21 )!'��!*�3 ! /&+#!1 ;(�'�&�3,  .� �5 '3+<8!1 (.�.'�7+ 

*%&3*21 �"%'�� ! *%-&�/%#%*%&()!!. �('%0 &(73!3(%' $ 3'�&!,*�% .�&(6%*!% 

*%&3*21 '�(*%-   . !1��&#(*!,% �!0! ! *%3&�"�#!,% �!0! &(  '&�- '3(0! + 

.� '&(/(3:!1. � ,! "% �'/("%**21 .� "%/ '3!-, 32$3"$%021 3 '%,%*!% 0% $)%3 ! 

/(6% 0*�#!1 "%': .%& ! '!&+<8!% ��#*!'!3*2% *(&+:%*!$, *(&+:%*!$ 

. !1�0�'�&*21 ;+*�)!-, &(73!'!% 1&�*!,% ��- 9.!"%. !!, .�32:%*!% &! �( 

&(73!'!$ &(�( 0�7#( [59]. 

�+8% '3+<' ! /&+#!% .('�#%*%'!,% �!% 0%1(*!702 /%- '3!$ �	�, 

*(.&!0%&, 1"�&.!&!;�  !*#!5!&+%' (�'!3*� '4 /&+#!1 ;%&0%*'�3 ��� 

(*(.&!0%&, 0�*�()!"#"!)%&!*-"!.(72),  .� �5 '3+$ +3%"!,%*!<  �/%&6(*!$  

2-(&(1!/�*�!"#"!)%&!*( (2-AG), 32.�"*$<8%#� ;+*�)!! �(**(5!*�!/*�#� 

(#�*! '( 3 ���. �&�;%*�;�  '(�6% !*#!5!&+%' (0!/#!/&�"(7+ 6!&*21 �! "�' 

(FAAH), 7(/%- '3�3(**+< 3 &( 8%."%*!! 9*/��(**(5!*�!/�3 [81]. 

(�!0 �5&(7�0, � �5%**� '! 0%1(*!70�3 /%- '3!$ �	� *( �&#(*!70 

/� '('�,*� 1�&�:� !7+,%*2, �/*(��, 3 + "�3!$1 7(.&%'( *( .&�!73�/ '3� ! 

1&(*%*!% 1!0!,% ��#� �&+6!$, ( '(�6% �#&(*!,%*!$ .&�!73�/ '3( (#&�1!0!�('�3 

*( � *�3% �	�, 3 % 5�"4:+< (�'+("4*� '4 *(  %#�/*$:*!- /%*4 .&!�5&%'(%' 

!7+,%*!% .&�$3"%*!- '�� !,*� '! /&+#�- #&+..2 3%8% '3 ('*!1�"!*9 '%&(7*�#� 

/%- '3!$, ( !0%**� .&�!73�/*21 �(&5(0!*�3�- �! "�'2 (�(&5(0('�3). 

�(&5(0('2 $3"$<' $ .&�!73�/*20! �(&5(0!*�3�- �! "�'2, (0!*�- ! 

�(&5�� !"4*2% ���*,(*!$ ��'�&�- 7(0%8%*2  '&+�'+&*� &(7*��5&(7*20! 

("�!"4*20!, (&!"4*20! !"! ("�!"-(&!"4*20! 7(0% '!'%"$0! ! 

!/%*'!;!)!&+<' $ .� *("!,!< -O-CO-NH-  3$7! [90]. �(0%*( ('�0( 

�(&5�*!"4*�#� �! "�&�/(  %&�- .&!3�/!' � �5&(7�3(*!< '!��(&5(0('�3, 3 '� 

3&%0$ �(� /�.�"*!'%"4*($ 7(0%*( ("��� !�! "�&�/( ('�0�0  %&2 .&!3�/!' � 

�5&(7�3(*!< /!'!��(&5(0('�3 [69, 90, 117]. 

�!0!,% �($  '&+�'+&( 5!�"�#!,% �! (�'!3*21 �(&5(0('�3 .��(7(*( *( 

&! +*�% 3. 
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�! +*�� 3 – �!0!,% �($  '&+�'+&( �(&5(0('�3 

 

�(&5(0('*($ #&+..(  � '�!' !7 �(&5�*!"4*�- #&+..2 (C=O), � ��'�&�- 

�'*� $' $ ("��� !"4*($ #&+..( (OR1) ! (0!*�#&+..( (R2 NR3). �(&5(0('*($ 

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

(R2 NR3-CO-R1) ! 9;!&(0!. � !0%**�, �(&5(0('2  '&+�'+&*� 0�6*� 

&(  0('&!3('4 �(� «(0!/*�9;!&*2%» #!5&!/2   1!0!,% ��- &%(�)!�**�- 

 .� �5*� '4<,  &(3*!0�-   /(**20! /3+0$ ;+*�)!�*("4*20! #&+..(0!. 

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

 '(5!"4*2 !  .� �5*2 !70%*$'4 0%60�"%�+"$&*2% ! 3*+'&!0�"%�+"$&*2% 

37(!0�/%- '3!$ [105, 119, 122]. 

�!�"�#!,% �($ (�'!3*� '4 �(&5(0('�3 3  � '(3% $/�3!'�#� &( '%*!$ 

physostigma venenosum !7  %0%- '3( 5�5�321 !73% '*(   /&%3*!1 3&%0@*. � 1864 

#�/+ !  "%/�3('%"! ��5 ' ! 
%  % [16] 32/%"!"! !7 .&�!7&( '(3:!1 3 �!#%&!! 

�("(5(& �!1 5�5�3 ("�("�!/ ;!7� '!#0!* (97%&!*), .� 1!0!,% ��0+  '&�%*!< 

��(7(3:!- $ �(&5(0('�0. �!7� '!#0!*,  *(,("( &( '!'%"4*�#� .&�! 1�6/%*!$, ( 

7('%0 .�"+,%**2-  !*'%'!,% �!,  '(" .%&320 3 &$/+ �(&5(0('�3, ! .�"47+%021 3 

�(,% '3% "%�(& '3%**21  &%/ '3: 3 1877 �(�%& 3.%&32% ! .�"47�3(" ;!7� '!#0!*, 

32/%"%**2- !7 �("(5(& �!1 5�5�3, /"$ "%,%*!$ #"(+��02 [14, 19]. �� "% '�#�, �(� 

�'%/0(*�0 !  �(3'�&(0! 3 1929 #�/+ 52"( &( �&2'(  3$74 0%6/+  '&+�'+&�- 

;!7� '!#0!*( ! %#� (�'!3*� '4<, *(,("! 4 !  "%/�3(*!$ &$/( /&+#!1 �(&5(0('�3 

!   1931 #. �(&5(0(' *%� '!#0!*  '("! .&!0%*$'4 /"$  '!0+"$)!! .%&! '("4'!�! 

��, ( 7('%0 5�"%7*! �"4)#%-0%&(. � '(5"!)% 2 .&%/ '(3"%*2 ! .�"47+%02% 3 

*( '�$8%% 3&%0$ 3 �"!*!,% ��- .&(�'!�% "%�(& '3%**2% .&%.(&('2,  �/%&6(8!% 

�(&5(0('2 3 �(,% '3% /%- '3+<8%#� ��0.�*%*'( [119]. 
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(5"!)( 2 – �%�(& '3%**2% .&%.(&('2 – �(&5(0('2  

�%�(& '3%**2- .&%.(&(' �&!0%*%*!% 3 "%,%5*�- .&(�'!�% 

1 2 

�!7� '!#0!* � �;'("40�"�#!! /"$  +6%*!$ 7&(,�( ! .�*!6%*!$ 

3*+'&!#"(7*�#� /(3"%*!$ .&! #"(+��0%(.�32:%**�0 

3*+'&!#"(7*�0 /(3"%*!!) 


("(*'(0!* (�!3("!*) �%0%*)!$ ("4)#%-0%&�3 ��#� '!.( "%#��- !"! +0%&%**�- 

 '%.%*! '$6% '!, 3 '�0 ,! "%   1&�*!,% �!0! *(&+:%*!$0! 

0�7#�3�#� �&�3��5&(8%*!$ 

�&�7%&!* (���: �%� '!#0!*( 

0%'!" +"4;(') 

��  '(*�3!'%"4*2- .%&!�/ .� "% .%&%*% %**�#� 0%*!*#!'(, 

/3!#('%"4*2% *(&+:%*!$ .� "% '&(302 0�7#(, 0!( '%*!$, 

.(&("!,!, .�"!�0!%"!', 9*)%;("!';  "(5� '4 &�/�3�- 

/%$'%"4*� '!, �'�&2'�+#�"4*($ #"(+��0(; *%3&!', ('&�;!$ 

7&!'%"4*�#� *%&3(; ('�*!$ ��, ('�*!$ 0�,%3�#� .+72&$, 

+ '&(*%*!% � '('�,*21 *(&+:%*!- *%&3*�-02:%,*�- 

.%&%/(,! *%/%.�"$&!7+<8!0! 0!�&%"(� (*'(0! 

�5&%'!/  (���: �! '!#0!*( 

5&�0!/) 

���(7(*!$ � .&!0%*%*!<, �(� + .&�7%&!*(. 

	5"(/(%' 5�"%% /"!'%"4*20 /%- '3!%0. 

�("!0!*  (���: 

�!&!/� '!#0!*( 5&�0!/) 

�!( '%*!$, 0!( '%*!,% �!-  !*/&�0, ('�*!$ �� ! 

0�,%3�#� .+72&$, 3 '�0 ,! "% .� "%�.%&()!�**($ ('�*!$ 

�!:%,*!�(, ('�*!,% �!- 7(.�&, *(&+:%*!% �.�&�6*%*!$ 

0�,%3�#� .+72&$ .� "% #!*%��"�#!,% �!1 �.%&()!- ! &�/�3; 

/"$ .&%�&(8%*!$ 0!�&%"(� ()!! .&! *(&��7% 

�� %"�* (���: �!3( '!#0!* 

�%� '!#0!*, �!7� '!#0!*, 

�!&!/� '!#0!*) 

�%-&�/%#%*%&('!3*2% 7(5�"%3(*!$,  "(5($ !"! +0%&%**� 

32&(6%**($ /%0%*)!$ ("4)#%-0%&�3 ��#� '!.(  

�!'�0!)!* �, �&!*�'%�(* �!0!�'%&(.!$ 

�!'�*(3!&, �0.&%*(3!&, 

�'(7(*(3!&, �(&+*(3!& 

�*#!5!'�&2 .&�'%(72 3!&+ ( !00+*�/%;!)!'( ,%"�3%�( 

�%"5(0(', �%'!#(5!*, 

�%*�5(0(' 

�&�'!3� +/�&�6*2%  &%/ '3( 

�%5%*/(7�", �"45%*/(7�", 

�%5(*'%"40%5%*/(7�" 

�*'!#%"40!*'*2%  &%/ '3( 

�%'��(&5(0�", �%'�� ("�* �!�&%"(� (*'2 

�&!*�'%�(*, �(05+'%&�", 


(5(.%*'!* 9*�(5&!", 

�(.%)!'(5!* 

�  � '(3% .&�"%�(& '3   &(7"!,*20 '%&(.%3'!,% �!0 

.&!0%*%*!%0, 3 �(,% '3% (0!/�- !"! .%.'!/�0!0%'!��3 /"$ 

+"+,:%*!$ 9;;%�'!3*� '!, .&�/�"6!'%"4*� '! /%- '3!$ !"! 

)%"%3�-  .%)!;!,*� '! 

� ,! "% .&�,%#�, �(&5(0('2 .&!0%*$<' $ 3 �(,% '3% (*'!/�'�3 .&! 

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

��/%&6(8!- ,%'3%&'!,*2- (7�' 5&�0!/ .!&!/� '!#0!*( 3 &$/%  '&(* 

! .�"47+%' $ �(� .&�;!"(�'!,% �!- (*'!/�' .&! �'&(3"%*!$1 �	� [141]. � 

*(:%-  '&(*% 52" &(7&(5�'(* ! 3*%/&@* 3 .&(�'!�+ �&!#!*("4*2- .&%.(&(' 

�(&5(0!*�3�#� &$/( – (0!*� '!#0!* (N,N-�!0%'!"-(2-N,N-

/!0%'!"(0!*�0%'!".!&!/!"-3)-�(&5(0('), /"$ ! .�"47�3(*!$ .&! �'&(3"%*!$1 
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('&�.!*�.�/�5*20! 3%8% '3(0! [52]. �"(#�/(&$ .&�'%�"!'!,% ��-, 1!0!,% ��- 

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

*!1 .&�1�/!'4 ,%&%7 �"%'�,*+< 0%05&(*+ ! #%0('�9*)%;("!,% �!- 5(&4%&, 

�(&5(0('2 3 % ,(8% 7(0%*$<' .%.'!/2 3 ;(&0.&%.(&('(1 [119]. 

� 1950-1 ##. 52"!  !*'%7!&�3(*2 (&�0('!,% �!% �(&5(0('2, $3"$<8!% $ 

0�8*20! !*#!5!'�&(0! ��� ! �5"(/(<8!% 32 ���- !75!&('%"4*�- 

'�� !,*� '4< 3 �'*�:%*!! *( %��021 [79, 119], ,'�  '("� �5� *�3(*!%0 /"$ 

! .�"47�3(*!$ �(&5(0('�3 3 �(,% '3% !* %�'!)!/�3 [2, 24]. �(&5(0('2 �(� 

.% '!)!/2 – !* %�'!)!/2  '("! .&!0%*$'4 $ .�76%, ,%0 �	� – !* %�'!)!/2, 

.&!0%&*�    %&%/!*2 .&�:"�#�  '�"%'!$ [73], �/*(�� *2*% 5�"4:�% ��"!,% '3� 

.&�!73�/*21 �(&5(0!*�3�- �! "�'2 .&!0%*$<' $ 3 �(,% '3% !* %�'!)!/�3 

&(7"!,*�#� *(7*(,%*!$. � *(!5�"%% :!&��� ! .�"47+%020 3 *( '�$8%% 3&%0$ 

�(&5(0('*20 !* %�'!)!/(0 �'*� $' $ ("4/!�(&5, �(&5(&!", �(&5�;+&(*, 

.&�.�� +& [66]. �&!0%& �(&5(0('�3 !* %�)!/!/�3 .&%/ '(3"%*2 *( &! +*�% 4.  

 

                                    

�"4/!�(&5                                                                   �(&5(&!" 

�! +*�� 4 – �!0!,% �($  '&+�'+&( �(&5(0('�3 – !* %�'!)!/�3 

 

�%��'�&2% .&�!73�/*2% �(&5(0!*�3�- �! "�'2 *(:"! .&(�'!,% ��% 

.&!0%*%*!% 3 �(,% '3% ;+*#!)!/�3 (�(*��)%5, !&(0, .&�.(0��(&5 

#!/&�1"�&!/)   '�&#�320! *(73(*!$0! �!'(*, �(*��)%5, �%*��)%5 ! #%&5!)!/�3 

(/% 0%/!;(0, ;%*0%/;(0, .&� +"4;��(&5)   '�&#�320! *(73(*!$0! �%'(*(", 

�!'(., �!;�&, �!)%.  22 [29, 38]. 

�� !,*� '4  �%/!*%*!- !7 #&+..2 �(&5(0('�3, (*("�#!,*� �	�, 7(3! !' 

�'  '&+�'+&2 &(/!�("( (R1), &( .�"�6%**�#� .�/"% �! "�&�/*�#� ('�0( 

�(&5(0!"4*�- #&+..2. � � *�3% 0%1(*!70( /%- '3!$ �(&5(0('�3 "%6!' 
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(*'!1�"!*9 '%&(7*�% /%- '3!% 3 &%7+"4'('% �(&5�0!"!&�3(*!$ ���. �(&5(0('2 

$3"$<' $ �5&('!020! !*#!5!'�&(0! ()%'!"1�"!*9 '%&(72 .� .&!,!*% 52 '&�#� 

#!/&�"!7( /%�(&5�0!"!&�3(**�#� ;%&0%*'(. ��9'�0+ !*#!5!)!$ ��� 5�"%% 

�&('��3&%0%**( ! %@ (�'!3*� '4 3 7(3! !0� '! �' .� '+.!3:%- /�72 �(&5(0('( 

3�  '(*(3"!3(%' $ 3 .&%/%"(1 *% ��"4�!1 ,( �3. � '%,%*!% 24-48 ,( �3 

*(5"</(%' $ .�"*�% 3�  '(*�3"%*!% ;+*�)!! ���. �'� �5?$ *$%' $ '%0, ,'� 

5�"4:!* '3� �(&5(0('�3 $3"$<' $ .&$020! !*#!5!'�&(0! ��� ! /"$ 

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

�'0%'!'4, ,'� �(&5�0!"!&�3(**($ 1�"!*9 '%&(7(, 3 �'"!,!% �' 

;� ;�&!"!&�3(**�-, *% .�/3%&6%*( &%(�)!!  '(&%*!$ [103]. � '(*�3"%*�, ,'� 

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

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

!*#!5!)!! ��� $3"$%' $ 0%*%% 7*(,!0�- *( ;�*% �'&(3"%*!-, 

 �.&�3�6/(<8!1 $  +8% '3%**20 +#*%'%*!%0 (�'!3*� '! ��� [80]. 

�%�51�/!0� +,!'23('4, ,'� 9;;%�'!3*� '4 �(&5�0('�3 ,(8% 3 %#� .&$0� 

37(!0� 3$7(*(   !1 '�� !,*� '4<. � '(5"!)% 3 .&�/%0�* '&!&�3(*2 7*(,%*!$ 

 &%/*% 0%&'%"4*21 /�7 *% ��"4�!1 �(&5(0('�3, .�/'3%&6/(<8!% !1 32 ��+< 

'�� !,*� '4 [11]. 

(5"!)( 3 – �&%/*% 0%&'%"4*2% /�72 �(&5(0('�3 .&! &(7*21 .+'$1 33%/%*!$ 

�(&5(0('2 ��50 

�!&!/� '!#0!*( 5&�0!/ 

((*'!/�') 

1,4-1,5 0#/�#, 3*+'&!3%**�, 02:! 

�0!*� '!#0!* ("%�(& '3%**�% 

 &%/ '3�) 

0,23 0#/�#, 3*+'&!5&<:!**�, 02:!; 

0,41 0#/�#, 3*+'&!5&<:!**�, �&2 2;  

1,40 0#/�#, 3*+'&!5&<:!**�,  �5(�!; 

�"4/!�(&5 (!* %�'!)!/) 0,8 0#/�#, .%&�&("4*�; 3,2 0#/�#, *(��6*�, �&2 2  

�� !,% �!% 9;;%�'2 �(&5(0('�3 3  � '(3% "%�(& '3%**21 .&%.(&('�3 

0�#+' .&�$3"$'4 $, +,!'23($ !1 32 ��+< '�� !,*� '4 ! �#&(*!,%**+< :!&�'+ 

'%&(.%3'!,% ��#� /%- '3!$, 3 "%/ '3!% *!7��#� '%&(.%3'!,% ��#� !*/%� ( [52], 

.&%/ '(3"$<8%#�  �5�-  ��'*�:%*!% ��"!,% '3( "%�(& '3**�#� 3%8% '3(, 
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32723(<8%#� '�� !,% �!- 9;;%�', � %#� '%&(.%3'!,% ��- (9;;%�'!3*�-) /�7% 

(��50/��50). 

=!&�'( .&!0%*%*!$ '�� !,*21  �%/!*%*!- 3  � '(3% 52'�3�- 1!0!! ! 

(#&�1!0!�('�3 *%!75%6*�  �.&$6%*(   &! ��0 �'&(3"%*!$, 3�"<,($ 0(  �32% 

 "+,(!. �� !,% ��% 3�7/%- '3!% �(&5(0('�3 .% '!)!/�3 ! !* %�'!)!/�3 0�6%' 

.&�! 1�/!'4 .&! 3�7/%- '3!! *( ��6+, �&#(*2 /21(*!$ ! 6%"+/�,*�-�!:%,*2- 

'&(�' (��). �'%.%*4 '�� !,*� '! �(&5(0('*21 !* %�'!)!/�3 &(*6!&+%' $ �' 

+0%&%**�- (�(&5(&!") /� ,&%732,(-*� 32 ���- (("4/!�(&5). 	.! (*2  "+,(! 

�'&(3"%*!$ "</%-, (  �)!!&+%02%   9� .�7!)!%- � �(&5(0('(0, 3 � �5%**� '! 

�(&5(&!"�0. ���58("� 4 �  "+,($1 �'&(3"%*!$ /%'%-, 3273(**21 !#&�- *( 

 .�&'!3*�- ."�8(/�% .� "% &( .2"%*!$ !* %�'!)!/�3 [66, 98, 145]. �( .� "%/*!% 

20 "%' 3 &(7"!,*21  '&(*(1 �;!)!("4*� 7(&%#! '&!&�3(*� 0*�#�  "+,(%3 

0(  �321 �'&(3"%*!- .% '!)!/(0!. �� *%��'�&20 /(**20, .�/�5*2% �'&(3"%*!$, 

,( '� .&!3�/$8!% � /"!'%"4*�- +'&('% '&+/� .� �5*� '!,  � '(3"$<' �' 15% /� 

44% 3  '&+�'+&% .&�;%  !�*("4*�- .('�"�#!!  %"4 ��1�7$- '3%*21 &(5�'*!��3 

[29]. ��"4:!* '3� �.! (**21  "+,(%3  3$7(*�   �'&(3"%*!$0! ("4/!�(&5�0. �'� 

 �%/!*%*!% !0%%' �,%*4 32 ��+< � '&+< '�� !,*� '4 (��50 0,8 0#/�# 

.%&�&("4*�), ( '(�6% 1�&�:� &( '3�&!0� 3 3�/%. ��'$, 3  !"+ 9'!1 1(&(�'%&! '!�, 

("4/!�(&5 3 &$/%  '&(* �;!)!("4*� *% &(7&%:@* /"$ ! .�"47�3(*!$ .&! 

�5&(5�'�% ;&+�'�3 ! �3�8%-, !0%<8!1 32 ���%  �/%&6(*!% 3�/2, �* *%"%#("4*� 

! .�"47+%' $ .&! #!/&�;!"4*�0 32&(8!3(*!! �#+&)�3 ! (&5+7�3, ,'� .&!3�/!' � 

3 .2:�(0 �'&(3"%*!- [66, 89, 91]. �(**2% �0%&!�(* ��- (  �)!()!! 

'�� !��"�#!,% �!1 )%*'&�3 .� ��*'&�"< *(/ �'&(3"%*!$0! (AAPCC),  �5&(**2% 

3 .%&!�/   2002 .� 2006 #�/, .��(7("!, ,'� �'&(3"%*!$ �(&5(0('(0!  � '(3"$"!  

14 000 7(&%#! '&!&�3(**21  "+,(%3 ! !0%"! .��(7('%"4  0%&'*� '! �' 10% /� 

20%.  � 2008 #�/+ �� '('�,*� 5�"4:�% ��"!,% '3� .�.2'��  +!)!/( (���"� 

0!""!�*(  "+,(%3, 3 '�0 ,! "% /� 200 000  0%&'%"4*21 ! 1�/�3 3 #�/)   

.&!0%*%*!%0 .% '!)!/�3 %6%#�/*� ;!� !&+%' $ 3  '&(*(1 �7!! [145]. ��#"( *� 

/(**20, �.+5"!��3(**20 �	� 3 2019 #�/+, %6%#�/*� 3 &%7+"4'('%  (0�+5!- '3 

.&�! 1�/!' ���"� 8 '2 $,  0%&'%- (1  0%&'4 �(6/2% 40  %�+*/), .&! 9'�0, 
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.�.2'�!  +!)!/(   ! .�"47�3(*!%0 .% '!)!/�3  � '(3"$<' 20% �' �58%#� ,! "( 

 0%&'%- [118]. 

��#"( *� /(**20 �
�� ��� ���� ��  !!, 7( .%&!�/   2019 .� 2021 #�/ 

52"� 7(&%#! '&!&�3(*� 541 �5&(8%*!% 3 !*;�&0()!�**�-��* +"4'('!3*�% 

'�� !��"�#!,% ��% �'/%"%*!%,  3$7(**�%   /!(#*� '!��-, *%�51�/!0� '4< 

#� .!'("!7()!! !/!"! 325�&�0 '(�'!�! "%,%*!$ .&! � '&�0 �'&(3"%*!! 

.% '!)!/(0! [53]. �7 *!1 470 �5&(8%*!- .&!:"� 4 *( �� �3+ (87%),  

31 – *( �� ��3 �+< �5"( '4 (5,7%), ( 40 – *( /&+#!% &%#!�*2 ��  !! (7,3%), ,'� 

$3*�  3!/%'%"4 '3+%' � 7(*!6%*!! &%("4*21 )!;& .&! +/("%*!! �' 

 .%)!("!7!&�3(**21 )%*'&�3. � 386  "+,($1 (71%) !*;�&0()!�**�-

��* +"4'('!3*($ '�� !��"�#!,% �($ .�//%&6�( 52"( ��(7(*( 5&!#(/(0  ��&�- 

0%/!)!* ��- .�0�8!, 3 32  "+,($1 (6%) – 3&(,(0 0%/!)!* �!1 +,&%6/%*!-, ( 3 

123  "+,($1 (23%) – ,( '*20 "!)(0, ,'� .�/'3%&6/(%' 3� '&%5�3(**� '4 *�321 

&(7&(5�'�� !0%**� *( /�#� .!'("4*�0 9'(.%. �� '(3 .()!%*'�3 52"  "%/+<8!0: 

452 ,%"�3%�( (84%) 52"! 37&� "20!, 89 – /%'40!; 292 ,%"�3%�( 52"! 0+6,!*(0!, 

( 256 – 6%*8!*(0!. �%"4< ��* +"4'()!! 3 30%  "+,(%3 52"! 3�.&� 2 

/!(#*� '!�! ! 325�&( '(�'!�! "%,%*!$ �'&(3"%*!- ;� ;�&�&#(*!,% �!0! 

!* %�'!)!/(0! (60.0), 3 9% – #("�#%*!7!&�3(**20! !* %�'!)!/(0! (60.1), 3 

29% – /&+#!0! !* %�'!)!/(0! (60.2), 3 7% – #%&5!)!/(0! ! ;+*#!)!/(0! 

(60.3), 3 8% – &�/%*'!)!/(0! (60.4), 3 13% – /&+#!0! .% '!)!/(0! (60.8) ! 3 

4% – .% '!)!/(0! *%+'�,*@**20! (60.9). 
� .!'("!7()!$ 52"( &%��0%*/�3(*( 

118 .()!%*'(0 (22%), ( 3 �'/%"%*!% �58%- &%(*!0()!! – 7 .()!%*'(0 (1,3%). � 

481  "+,(% (89%) *(5"</("! 4 *%.&%/*(0%&%**2% �'&(3"%*!$, !7 ��'�&21  

12 52"! .&�!73�/ '3%**20!, ( 469 –  "+,(-*20!. 

� )%"�0, 3*%:*!% .&!7*(�! !  !0.'�02 �'&(3"%*!$ �(&5(0('(0! '(�!% 6%, 

�(� .&! !*'�� !�()!! �	�, ! 32&(6(<' $ ��0."%� �0 .('�"�#!,% �!1 9;;%�'�3 

3 3!/% #!.%& %�&%)!!, +#*%'%*!$ &!'0( ! .&�3�/!0� '!  %&/)(,  .(70( #"(/��- 

0+ �+"('+&2  � +/�3 ! 3*+'&%**!1 �&#(*�3, *(&+:%*!$ *%&3*�-02:%,*�- 

.&�3�/!0� '!, &% .!&('�&*�#� /! '&%    !*/&�0( [9, 34, 77, 107]. �&! '$6%"21 

�'&(3"%*!$1 �(&5(0('(0! .�$3"%*!%  !0.'�0�3 !*'�� !�()!! + .()!%*'�3 
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3�70�6*� 3 '%,%*!% .%&321 .$'! 0!*+'. �&%0$ .�$3"%*!$  !0.'�0�3 7(3! !' �' 

/�72 3�7/%- '3!$ ! '�� !,*� '! �(&5(0('(, *(.&!0%& 32 ���"!.�;!"4*2% 

 �%/!*%*!$ 52 '&� .%&%&( .&%/%"$<' $ 3 6!&�32% 7(.( 2 !7 3*%�"%'�,*�#� 

.&� '&(* '3( [33, 145]. ���&� '4 ! 32&(6%**� '4 /%- '3!$ 3 7*(,!'%"4*�- 

 '%.%*! 7(3! !' �'  .� �5( .�.(/(*!$ 3 �&#(*!70: .� "% !*#("$)!�**�#� 

3�7/%- '3!$  0%&'4 0�6%' *( '+.!'4 3 '%,%*!% *% ��"4�!1 0!*+', 3 '� 3&%0$ �(� 

 !0.'�02 '&(* /%&0("4*�#� 3�7/%- '3!$ 32 ���"!.�;!"4*21 (#%*'�3 0�#+' 

52'4 �'"�6%*2 *(  &�� /� 48 ,( �3. �&%0$ .�$3"%*!$  !0.'�0�3 .� "% .&!%0( 

3*+'&4 5�"4:%, ,%0 .&! !*#("$)!!, �"!*!,% �!% 9;;%�'2 .&�$3"$<' $ 3 '%,%*!% 

30-90 0!*+'. �&! 9'�0, .%&�&("4*2- .+'4 3 5�"4:%-  '%.%*!  �.&$6%*   &3�'�- ! 

/&+#!0! 6%"+/�,*�-�!:%,*20!  !0.'�0(0!, !*#("$)!�**2- 32723(%' 

�;'("40�"�#!,% �!% ! &% .!&('�&*2%  !0.'�02, ( '&(* /%&0("4*2- – 

.�'��'/%"%*!% ! ;( )!�+"$)!! [103]. 

�&! �'&(3"%*!!  �%/!*%*!$0! !7 #&+..2 �(&5(0('�3, *(5"</(<' $ 

 "%/+<8!% �"!*!,% �!% .&�$3"%*!$ !*'�� !�()!! [29]: 

– �+ �(&!*�.�/�5*2%  !0.'�02: + !"%*!%  %�&%)!! 3�"<,($ 

5&�*1!("4*+<,  "%7�-, .�'�-  !  "<*��'/%"%*!%, 0!�7 ( +6%*!% 7&(,��3),  .(702  

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

5&(/!�(&/!! ! 5&�*1�&%!, /�.�"*!'%"4*� 0�6%' *(5"</('4 $ *%/%&6(*!% 0�,!. 

– �!��'!*�.�/�5*2%  !0.'�02:  +/�#! ! ;( )!"$)!! 02:) (�' 0%"�!1 /� 

/21('%"4*21), �58($  "(5� '4, *(&+:%*!$ ;+*�)!!  %&/)( ($3"%*!$ #!.%&'�*!! 

! '(1!�(&/!$). 

– �&!7*(�! .�&(6%*!$ ���, 3�"<,($ 
���-%&#!,% �!%, ( '(�6% 

(/&%*%&#!,% �!% 0%1(*!702: #�"�3��&+6%*!%, #�"�3*($ 5�"4, ('(� !$, '&%0�&, 

 +/�&�6*2-  !*/&�0, *(&+:%*!$ /3!#('%"4*21 ! ��#*!'!3*21 ;+*�)!- 

(90�)!�*("4*($ "(5!"4*� '4,  .+'(**� '4  �7*(*!$, .�'%&$ .(0$'!) 

(  �)!!&�3(**2%   3�7*!�*�3%*!%0  '�-�!1 *%3&�"�#!,% �!1 *(&+:%*!- 3 

�'/("%**�- .%& .%�'!3%. 

– �#*%'%*!% /%$'%"4*� '! /21('%"4*�#� )%*'&( [118].  
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�  "+,($1 �'&(3"%*!$ �(&5(0('(0! 0�#+' .&%�5"(/('4 ! .(&( !0.('!,% �!% 

 !0.'�02 [57, 113]. 

��6*� 32/%"!'4 ,%'2&% + "�3*21  !0.'�0���0."%� ( .&! �'&(3"%*!!: 

� '&�% �'&(3"%*!% (3�"<,(<8%% 32:%�.! (**2%  !0.'�02 3 &(7"!,*21 

 �,%'(*!$1), .&�$3"%*!$ 1&�*!,% ��- '�� !,*� '!, «.&�0%6+'�,*2-  !*/&�0» ! 

�' &�,%**($ *%-&�.('!$. «�&�0%6+'�,*2-  !*/&�0» 3�7*!�(%' ,%&%7 1-5 /*%- 

.� "% �'&(3"%*!$, *(5"</(%' $ *% + 3 %1 .� '&(/(3:!1 ! 1(&(�'%&!7+%' $ 

.(&("!,�0 /21('%"4*21 02:), 02:)- #!5('%"%- :%! ! .&�� !0("4*21 02:) 

��*%,*� '%-. �&! 9'�0 *% *(5"</(%' $ .&!7*(��3 !752'�,*�- 1�"!*%&#!,% ��- 

(�'!3*� '!. �!0.'�02 0�#+' *(5"</('4 $ /� 7 /*%-, 0�6%' .�'&%5�3('4 $ 

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

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

1&�*!,% ��- '�� !,*� '! 3 3!/%  !00%'&!,*�-  %* �0�'�&*�- (� �*�.('!!. 

	52,*� /(**�%  � '�$*!% *(,!*(%' $    +/�&�# *�# ! .&�#&%  !&+%' /�  "(5� '!, 

( 7('%0 /� .(&("!,(, (*("�#!,*�  !*/&�0+ 
!-%*(-�(&&%. �� '&(.!&(0!/*2% 

 !0.'�02, .�'%&$ .(0$'!, .%&%.(/2 *( '&�%*!$, ��#*!'!3*2% *(&+:%*!$, 

.%&!;%&!,% �($ *%-&�.('!$ ! 3%#%'('!3*($ /! ;+*�)!$ 1(&(�'%&*2 /"$ 

�' &�,%**�- *%-&�.('!! [118]. 

�%�51�/!0� �'0%'!'4, ,'�, *% 0�'&$ *(  1�/ '3� �"!*!,% �!1 .&�$3"%*!- 

! � *�3*�#� 0%1(*!70( /%- '3!$ ( 3$723(*!% ���), �(&5(0('2 �'"!,(<' $ �' 

�	� *% '�"4�� 37(!0�/%- '3!%0   ;%&0%*'(0! 5%7 « '(&%*!$»  3$7!, *� ! &$/�0 

/&+#!1 � �5%**� '%-,  .� �5*21 .�3"!$'4 *( 5!�"�#!,% �!%  3�- '3(, 3 '�0 

,! "% *( .&�$3"%*!$ '�� !,*� '!. � ,( '*� '!, 5"(#�/(&$ ��05!*()!!  '&+�'+&2 

(0!/�3 !  "�6*21 9;!&�3, �(&5(0('2 1!0!,% �!  '(5!"4*2 !  .� �5*2 3"!$'4 

*( 0%6- ! 3*+'&!0�"%�+"$&*2% 37(!0�/%- '3!$. �(&5(0('2 5�"%% 

9"%�'&�;!"4*2, ,%0 (0!/2, ! /� '('�,*� &%(�)!�**� .� �5*2, ,'�52 

 (0�.&�!73�"4*� &%(#!&�3('4   *+�"%�;!"(0!. �7-7( . %3/�/3�-*�-  3$7! 3 

 '&+�'+&%, 0�"%�+"2 �(&5(0('( 0�#+'  +8% '3�3('4 3 3!/% �
� ! ���� !7�0%&�3, 

 ��'*�:%*!% /3+1 ��*;�&0()!- 0�6%' !70%*$'4 $ 3 7(3! !0� '! �' '!.( ! 

 � '(3( &( '3�&!'%"%-, ��*)%*'&()!!  �"%- ! &� &%(�)!�**�-  0% !. �&�0% '�#�, 
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�(&5(0('2 $3"$<' $ .�"+.�"$&*20!  �%/!*%*!$0!, ��'�&2% 0�#+' �5&(7�323('4 

3�/�&�/*2%  3$7!, �(� 3 �(,% '3% /�*�&�3, '(� ! 3 �(,% '3% (�)%.'�&�3 3�/�&�/(, 

! *( !1 O- ! N-��*)(1 0�#+' .&�! 1�/!'4 &(7"!,*2% 37(!0�/%- '3!$. 

�(&0(��"�#!,% �($ (�'!3*� '4 �(&5(0('�3 3 � *�3*�0 7(3! !' �'  ��&� '! ! 

!*'%* !3*� '! !1 #!/&�"!7(, � *�3*20 .+'%0 !1 #!/&�"!7( 3 ;!7!�"�#!,% �!1 

+ "�3!$1 $3"$%' $ #!/&�"!7 � *�3(*!- [119]. � '(*�3"%*�, ,'� �	� ! �(&5(0('2 

.�-&(7*�0+ 3"!$<' *(  .%&0('�#%*%7 [82].  

	'/%"4*�#� 3*!0(*!$ 7( "+6!3(%' *%1�"!*%&#!,% �($ '�� !,*� '4 �	� ! 

�(&5(0('�3: 32$3"%*� !*#!5!&�3(*!%  %&!*�321 #!/&�"(7, !#&(<8!1 �"<,%3+< 

&�"4 3 0%'(5�"!70% "!.!/�3, �	� ! �(&5(0('2  3$723(<' $ *% '�"4��   

0!'�1�*/&!("4*20! 5%"�(0!-'&(* "��('�&(0!, *� '(�6%   &%)%.'�&(0! 

(*/&�#%*�3, 9 '&�#%*�3 ! #"<����&'!��!/�3, ( '(�6%   CYP2s, 

0%'(5�"!7!&+<8!0! 1�"% '%&!*. �&�0% '�#�, *%��'�&2% .% '!)!/2  '&+�'+&*� 

 1�/*2   .&�0%6+'�,*20! .&�/+�'(0! )!�"( �&%5 ( (3�"<,($  +�)!*!"��9*7!0 

�, �"<,%3�-  +5 '&(' 5%'(-��! "%*!$ 6!&*21 �! "�' 3 0!'�1�*/&!$1). �	� ! 

�(&5(0('2 0�#+' *%#('!3*� 3�7/%- '3�3('4 *( ;+*�)!! 0!'�1�*/&!- ! 

9*%&#%'!,% �!- 5("(* , .&! 9'�0 32&(6%**� '4 3�7/%- '3!$ + �	� ! �(&5(0('�3 

&(7"!,(%' $ [112]. �2 �(7(*� .&%/.�"�6%*!%, ,'� �'*� !'%"4*($ 

*%-&�'�� !,*� '4 �	� ! ("/!�(&5( ,( '!,*� �'&(6(%' *%1�"!*%&#!,% �!% 

0%1(*!702, ��'�&2%, 3%&�$'*�,  .� �5 '3+<' &(73!'!< *%-&�'�� !,*� '! [125]. 

	,%3!/*�, ,'� 32:%.%&%,! "%**2% &(7"!,!$  "%/+%' +,!'23('4 .&! 

&(7&(5�'�% '%&(.%3'!,% �!1 .�/1�/�3 � "%,%*!< �'&(3"%*!- �(&5(0('(0!. 

1.3 !����� ��
�� ��
�#� ������%��#� �������                              

��� �����6 ���������6 ��&������ ���6����7�������#� ��(����� 

�7*(,("4*� .�/1�/2 � .&�;!"(�'!�% ! "%,%*!< �'&(3"%*!- 3%8% '3(0! 

(*'!1�"!*9 '%&(7*�#� /%- '3!$ &(7&(5('23("! 4   +,%'�0 �	� !, .&%6/% 3 %#�, 

5�%321 �'&(3"$<8!1 3%8% '3 *( !1 � *�3%. 

�+.!&�3(*!%  +/�&�6*�#�  !*/&�0( ! %#� �'/("%**21 .� "%/ '3!- 

$3"$%' $ 3(6*20 9"%0%*'�0 9� '&%**�- '%&(.!! .&! !*'�� !�()!! 3%8% '3(0! 

(*'!1�"!*9 '%&(7*�#� /%- '3!$ [50]. � 0%&�.&!$'!$0 9� '&%**�- 0%/!)!* ��- 
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.�0�8! �'*� $' $: +/("%*!% �' ! '�,*!�( 3�7/%- '3!$ ! .&%�&(8%*!% 

/("4*%-:%#� .� '+."%*!$ '�� !�(*'( 3 �&#(*!70 5�"4*�#�, �5% .%,%*!% 

.&�1�/!0� '! /21('%"4*21 .+'%- ! 3%*�7*�#� /� '+.(, !*;+7!�**�-

/%'�� !�()!�**($ '%&(.!$, ��&&%�)!$ 0%'(5�"!,% ��#� ()!/�7( [77]. 

�%�'?%0"%0�- ,( '4< ��0."%� *�#� "%,%*!$ � '&21 �'&(3"%*!- $3"$%' $ 

(*'!/�'*($ '%&(.!$. �3"$$ 4 9'!�'&�.*20! "%�(& '3%**20!  &%/ '3(0!, 

(*'!/�'2  .� �5 '3+<' �5%73&%6!3(*!< ��*�&%'*�#� $/( !"! .&%/+.&%6/%*!< 

!"! + '&(*%*!< 3273(**�#� !0  .%)!;!,% ��#� '�� !,% ��#� 9;;%�'( [15, 23, 

42]. �*'!/�'*($ '%&(.!$ �'*� !' $ � 0%'�/(0 (�'!3*�- /%'�� !�()!! ! *(!5�"%% 

9;;%�'!3*( 3 &(**%- '�� !��#%**�-  '(/!! �'&(3"%*!-, .�9'�0+ ! .�"47�3(*!% 

(*'!/�'�3 9;;%�'!3*� *( .%&321 9'(.(1 ��(7(*!$ 0%/!)!* ��- .�0�8! 

.� '&(/(3:!0, 3 '�0 ,! "% 3 .�&$/�%  (0�- ! 37(!0�.�0�8! [13, 20, 50]. � 

*(,("4*�0 .%&!�/% 9� .�7!)!! � 32 ���'�� !,*20 3%8% '3(0 

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

! �+.!&�3(*!$  +/�&�# '&(/!)!�**� .&!0%*$<' $ "%�(& '3%**2% .&%.(&('2 ! 

(*'!/�'2 .&%!0+8% '3%**�   )%*'&("4*�- �-1�"!*�5"��!&+<8%- (�'!3*� '4< 

[59]. �'(*/(&'*20 (*'!/�'�0 1!0!,% �!1  �%/!*%*!-   1�"!*�0!0%'!,% ��- ! 

(*'!1�"!*9 '%&(7*�- (�'!3*� '4< (.&%!0+8% '3%**� – �	�) $3"$%' $ 

'&�.!*�32- 9;!& '&�.�3�- �! "�'2 – �'&�.!* ('�&#�3�% *(73(*!% – �'&�.!*( 

 +"4;('). �2 '+.($ �(� 0+ �(&!*�32- (*'(#�*! ', �'&�.!*  .� �5%* 

5"��!&�3('4 �-1�"!*�&%)%.'�&2 !, '%0  (020, 3 + "�3!$1 3�7/%- '3!$ *( 

�&#(*!70 (*'!1�"!*9 '%&(7*21 3%8% '3 7(8!8('4 &%)%.'�& �' !752'�,*21 

��*)%*'&()!- 9*/�#%**�#� ()%'!"1�"!*(, �5&(7+<8!1 $ 3 &%7+"4'('% +#*%'%*!$ 

;%&0%*'('!3*�- (�'!3*� '! ()%'!"1�"!*9'%&(72 [86]. � *(:%-  '&(*% ! 7( 

&+5%6�0 �'&�.!* '(�6% :!&��� ! .�"47+%' $ /"$ "%,%*!$ � '&21 �'&(3"%*!- 

�(&5(0('(0! [32, 48, 66]. 	/*(��, *%�51�/!0� +,!'23('4, ,'� 3  .%�'&% 

;(&0(��"�#!,% ��- (�'!3*� '! �'&�.!*( .&%�5"(/(<' 9;;%�'2, �5+ "�3"%**2% 

37(!0�/%- '3!%0 %#� 0�"%�+"2 .&%!0+8% '3%**�   .%&!;%&!,% �!0! �- 

1�"!*�&%)%.'�&(0!, ! �(�  &%/ '3� ;(&0(��'%&(.!! �'&(3"%*!- 

(*'!1�"!*9 '%&(7*20! 3%8% '3(0!, 3�"<,($ �(&5(0('2, �'&�.!* �5"(/(%'  "(5� 
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32&(6%**�- .&�'!3� +/�&�6*�- (�'!3*� '4< [9, 55]. �"!*!,% �!% ! 

9� .%&!0%*'("4*2% *(5"</%*!$  3!/%'%"4 '3+<', ,'� .&!0%*%*!% �'&�.!*( .&! 

� '&�- !*'�� !�()!! �(&5(0('(0! /�"6*� � +8% '3"$'4 $ '�"4�� .&! + "�3!! 

��*'&�"$ +&�3*%0 ! (�'!3*� '4< ���, .� ��"4�+ 3 "%/ '3!% 52 '&�#� 

3�  '(*�3"%*!$ (�'!3*� '! ;%&0%*'( .&! 37(!0�/%- '3!!   �(&5(0('�0 

3�70�6*� .�$3"%*!% *%6%"('%"4*21 (*'!1�"!*%&#!,% �!1 9;;%�'�3 – .&!7*(��3 

.%&%('&�.!*!!. �%&%/�7!&�3�( �'&�.!*�0 .&!3�/!' � &(73!'!< '(1!�(&/!!, 

#(""<)!*()!-, .(&("!,( (���0�/()!!, .&! �' &�,%**�0 33%/%*!! 3�70�6%* 

 0%&'%"4*2- ! 1�/ 7(  ,%' 5"��(/2 ���*,(*!- 5"+6/(<8%#� *%&3( ! 

;!5&!""$)!! 6%"+/�,��3  %&/)( *( ;�*% 32&(6%**�- #!.�� !! [9]. � ,! "� &$/( 

(*'!/�'�3 �	�, .�0!0� �'&�.!*(, 31�/$' &%(�'!3('�&2 1�"!*9 '%&(72 !"! 

�� !02 (.&("!/�� !0 (���) ! /&+#!%). �3'�!*6%�'�&2 /"$ (*'!/�'*�- '%&(.!! 

.&! �'&(3"%*!! �	�, &(7&(5�'(**2% /"$ (&0!! �=�,  �/%&6(' /3%  %�)!!, 

�5% .%,!3(<8!% 33%/%*!% ��05!*()!! �'&�.!*( ! 2-�AM [59]. �� ��"4�+ 3 

&$/%  '&(* '%&(.!$ �'&(3"%*!- �	� ! �(&5(0('(0! � +8% '3"$%' $ .� %/!*�- 

 1%0%, .&! (*("!7% 9;;%�'!3*� '! "%,%*!$ 3  0%:(**21 #&+..(1 

.&�/%0�* '&!&�3(*�, ,'�  �,%'(**($ '%&(.!$ �'&�.!*�0 ! .&("!/�� !0�0 5�"%% 

9;;%�'!3*(, ,%0 0�*�'%&(.!$ �'&�.!*�0 !"! .&!0%*%*!%  �,%'(*!$ �'&�.!*-

#"!��.!&&�"(' [137]. 	/*(��, .� /&+#!0 /(**20, ! .�"47�3(*!% &%(�'!3('�&�3 

���, '(�!1 �(� 2-��� !"! �(&5�� !0 *% &%��0%*/+%' $ .&! !*'�� !�()!! 

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

« '(&%*!$», ( .&!0%*%*!% 0�6%' /�.�"*!'%"4*� + !"!3('4 '�� !,*� '4 

�(&5(0('�3 [67]. 	.! (*� .�32:%*!% !*(�'!3()!! ��� .&! 33%/%*!! 

.&("!/�� !0( 3  "+,($1 �'&(3"%*!$ �(&5(&!"(0! [63]. �&! .%&%1�/% �'&(3"%*!$ 3 

« 0%:(**+<»  '(/!<, ! .�"47�3(*!% 1�"!*�5"��('�&�3 *% + '&(*$%'  +/�&�#!. 

�"!'%"4*($, &%)!/!3!&+<8($ #%*%&("!7�3(**($  +/�&�6*($ (�'!3*� '4 3 

'&%'4%-, «#"+'(0('%&#!,% ��-»  '(/!! +6% .&(�'!,% �! *%  3$7(*(   

1�"!*%&#!,% �!0! 0%1(*!70(0!. �"$ �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( *( 

9'�0 9'(.% .&!0%*$<' $ 5%*7�/!(7%.!*2, 3�7/%- '3+<8!% *( &%)%.'�&2 #(00(-

(0!*�0( "$*�- �! "�'2 (
���), !  .� �5*2% 0�/+"!&�3('4 *%-&�'&(* 0!  !< 
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[46, 114]. � *(+,*�- "!'%&('+&% �.! (*2 0*�#���0.�*%*'*2% +�"(/�!   

(3'�!*6%�'�&(0!,  �/%&6(8!% �� !0, �'&�.!* ! �!(7%.(0 (3%8% '3� 

5%*7�/!(7%.!*�3�#� &$/() [153]. �&%.(&('2 !0!/(7�5%*7�/!(7%.!*�3�#� &$/(, 3 

.%&3+< �,%&%/4 �!/(7�"(0, �'"!,(<' $ +"+,:%**�- .�  &(3*%*!<   �!(7%.(0�0 

;(&0(���!*%'!��- [127], �/*(�� 3 )%"�0 .&! �' &�,%**�0 33%/%*!! (,%&%7 10 

0!*+' .� "% 3�7/%- '3!$ !"! .�76%) 9;;%�'!3*� '4 5%*7�/!(7%.!*�3 ! 

�!/(7�"(0( 7*(,!'%"4*�  *!6(%' $, 0�#+' &(73!3('4 $ &%;&(�'%&*2%  +/�&�#! 

*( ;�*% *%-&�3� .("%*!$ [137]. 

�"$ �+.!&�3(*!$ #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0( '�� !,% ��#� 

#%*%7( ,( '� .&!0%*$<' $ "%�(& '3%**2% .&%.(&('2, ! .�"47+%02%3 �"!*!,% ��- 

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

 +/�&�6*21  � '�$*!- ! 3 9'�0  "+,(% 3�"<,(%' *(&+:%*!$ ;+*�)!- 
���-

%&#!,% ��- ! #"+'(0('%&#!,% ��- *%-&�0%/!('�&*21  ! '%0, ( '(�6% !70%*%*!$ 

;!7!�"�#!,% ��#� 5("(* ( .&�)%  �3 '�&0�6%*!$ ! 3�75+6/%*!$ [39, 50, 130]. � 

,( '*� '!, /"$ + !"%*!$ "%,%5*21 9;;%�'�3 (*'!/�'�3 .&! &(73!'!! 

&%;&(�'%&*21 � 5%*7�/!(7%.!*(0  +/�&�# ! 3  "+,(1 �' +' '3!$  &%/ '3 

(*'!/�'*�- '%&(.!! .&!0%*$<' $ '(�!%  !0.'�0('!,% �!% "%�(& '3%**2% 

 &%/ '3( �(� �%*�5(&5!'(", �%3%'!&()%'(0 (/"$ .�/(3"%*!$ 32 3�5�6/%*!$ 

*%-&�'&(* 0!''%&�3), �%*!'�!* (/"$  '(5!"!7()!! ;+*�)!! *('&!%321 �(*("�3), 

�&%#(5("!* (/"$ 5"��(/2 �("4)!%321 �(*("�3), �&�.�;�", �%'(0!* !"! ��7(&'(* 

((*% '%'!�!) [123, 148], 	� !5+'!&(' *('&!$ ! /&+#!% .&%.(&('2. � �(,% '3% 

.&�'!3� +/�&�6*21 (#%*'�3 52"( !  "%/�3(*( 9;;%�'!3*� '4 .&!0%*%*!$ 

(*'(#�*! '�3 #"+'(0('*21 &%)%.'�&�3, 3 ,( '*� '!, '(�!1 5"��('�&�3 NMDA-

&%)%.'�&�3 �(� �%0(*'!* ! 
()!�"!/!* [86, 147].  

�("4.&�%3($ (/!.&�.!"+� + *($) �! "�'( ! %@ &(7"!,*2% .&�!73�/*2% 

(3("4.&�('2) +6% /(3*� ! :!&��� .&!0%*$<' $ 3 �"!*!,% ��- '%&(.!! �(� 

 &%/ '3( "%,%*!$ 9.!"%. !! :!&���#�  .%�'&( /%- '3!$ [40, 99]. �&! !7+,%*!! 

0%1(*!70�3 /%- '3!$ 3("4.&�('�3 + '(*�3"%*( !1  .� �5*� '4 5"��!&�3('4 

.�'%*)!("7(3! !02% Na+ �(*("2 ! Ca2+ �(*("2 -'!.( ! '%0  (020 +#*%'('4 

&( .&� '&(*%*!% .�'%*)!("( /%- '3!$ !  '(5!"!7!&�3('4 *%-&�*("4*2% 
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0%05&(*2 [135, 139]. �&%- ! .� ' !*(.'!,% �($ 0�/+"$)!$ 
���-%&#!,% ��- 

.%&%/(,! $3"$%' $ �/*!0 !7 � *�3*21 0%1(*!70�3 /%- '3!$ 3("4.&�%3�- �! "�'2 

! 7(�"<,(%' $ �(� 3 .&$0�0 3 3�7/%- '3!! *( &%)%.'�&2 #(00(-(0!*�0( "$*�- 

�! "�'2, '(� ! 3 �.� &%/�3(**�0 !70%*%*!! !*#!5!&+<8%- (�'!3*� '! 
���, 

3�"<,($ &%#+"$)!< +&�3*%- 37(!0� 3$7(**21   .('�#%*%'!,% �!0! 0%1(*!70(0! 

#�&0�*�3 ( %&�'�*!*( ! /�;(0!*() 3 #!..��(0.% ! /&+#!1 �'/%"(1 ���, 

3�7/%- '3!% *( 7(&$/ �"%'�,*�- 0%05&(*2. (�6% �.! (*2 9.!#%*%'!,% �!% 

;+*�)!! 3("4.&�('�3 ! !1  .� �5*� '4 3"!$'4 *( *%-&�#%*%7 [139], ,'� 3 

 �3��+.*� '!  .� �5 '3+%'  *!6%*!< .�&�#( 3�75+/!0� '! ! +&�3*$  +/�&�6*�- 

#�'�3*� '! 0�'�&*21 7�* ���. � *%/� '('�(0 3("4.&�%3�- �! "�'2 �'*� !' $ 

32 ��($ 9;;%�'!3*($ /�7(, '&%5+<8($ $ .&! #%*%&("!7�3(**�0  +/�&�6*�0 

 !*/&�0%:  �#"( *� �.+5"!��3(**20 &%7+"4'('(0 9� .%&!0%*'�3, '�"4�� /�72 �' 

150 0#/�# ! 32:%  .� �5*2 .�/(3"$'4 #%*%&("!7�3(**2%  +/�&�#! [96]. � #�'�321 

"%�(& '3%**21 ;�&0(1,  �/%&6(8!1 .&�!73�/*2% 3("4.&�%3�- �! "�'2, 

! .�"47+%' $  (0( �! "�'( ! %@  �"! ('�&#�32% *(73(*!$: ��*3+"%� , �%.(�!*, 

�)%/!.&�")  [33]. �%/� '('��0 �%.(�!*( ! /&+#!1 .&%.(&('�3 3("4.&�%3�- 

�! "�'2 $3"$%' $ �&('��3&%0%**2- "%,%5*2- 9;;%�', �5+ "�3"%**2- ��&�'�!0 

.%&!�/�0 .�"+323%/%*!$ /%- '3+<8%#� *(,("( !7 �&#(*!70(, ,'� '&%5+%' 

.�3'�&*21 33%/%*!- .&%.(&('�3 [33, 94].  

�73% '%* &$/ &(5�' .�  !*'%7+ 0�*�9;!&�3 3("4.&�%3�- �! "�'2 ! 

.&�!73�/*21 (0!/( 3("4.&�%3�- �! "�'2 ! .&!0%*%*!< 9'!1  �%/!*%*!- 3 

�(,% '3% «.&�"%�(& '3», .&!�5&%'(<8!1 )%"%3+< ;(&0(��"�#!,% �+< 

(�'!3*� '4 .� "% 5!�'&(* ;�&0()!! 3 �&#(*!70% [142]. � ,( '*� '!, 3 �'("!! 

7(&%#! '&!&�3(*( .%&�&("4*($ ;�&0( .&�'!3� +/�&�6*�#�  &%/ '3( *( � *�3% 

3("4.&�0!/( – .&�!73�/*�#� 3("4.&�%3�- �! "�'2 /%- '3+<8%#� !0%**� �(� 

«.&�"%�(& '3�» (3("4.&�%3($ �! "�'( 32 3�5�6/(%' $ 3 .&�)%  % #!/&�"!7( 3 

6%"+/�%). [74]. � &(0�(1 &%("!7()!! !  "%/�3(*!- &(7&(5�'(* ! 7(.('%*'�3(* 

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

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

*( (*!�**2- )%*'& �-1�"!*�&%)%.'�&�3 3 #�"�3*�0 0�7#% [43].  
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�%/%' $ (�'!3*2- .�! � ! &(7&(5�'�(  &%/ '3 �+.!&�3(*!$ &%;&(�'%&*21 � 

 '(*/(&'*�- (*'!/�'*�- '%&(.!!  +/�&�#, 3�"<,($ 0+"4'!'(&#%'*2% 

"%�(& '3%**2% .&%.(&('2,  .� �5*2% ��(723('4 �-1�"!*�5"��!&+<8%% ! 

#"+'(0('-5"��!&+<8%% /%- '3!% .&! �'&(3"%*!$1 (*'!1�"!*9 '%&(7*20! 

3%8% '3(0!. ��/�5*�% ��0."%� *�% 0+"4'!'(&#%'*�% /%- '3!% + '(*�3"%*� /"$ 

'(�!1 "%�(& '3%**21 .&%.(&('�3 �(� �(&(0!;%*, �%*(�'!7!*, &!#%� !;%*!/!" 

(�!�"�/�") [85, 136, 156]. �0%<' $ 9� .%&!0%*'("4*2% /��(7('%"4 '3(, ,'� 

.�/�5*2% .&%.(&('2 .&�$3"$<' .&�'!3� +/�&�6*2- ! *%-&�.&�'%�'!3*2- 

9;;%�' .&! !1 33%/%*!! 3 5�"%% .�7/*!% 3&%0%**2% .&�0%6+'�! .� "% 

9� .�7!)!! � �	� (,%&%7 30 ! 60 0!*) .�  &(3*%*!<    +8% '3+<8!0! 

(*'!/�'(0!. ��/'3%&6/%*( 32 ��($ .&�'!3� +/�&�6*($ (�'!3*� '4 

0+"4'!'(&#%'*�#� .&%.(&('( �(&(0!;%*(, &(  0('&!3(%0�#� 3 �(,% '3% 

.%& .%�'!3*#� (*'!/�'( �	� �' &�,%**�#� /%- '3!$ [85, 121, 136]. 

�0%&!�(* �!0! !  "%/�3('%"$0! + '(*�3"%*�, ,'� �(&(0!;%* .&�$3"$%' 

.&�'!3� +/�&�6*2- ! *%-&�.&�'%�'!3*2- 9;;%�'2 3 9� .%&!0%*'(1 .� 

33%/%*!< �&2 (0 7�0(*( 3 /�7% 1,4 ��50 /(6% ,%&%7 1 ,(  .� "% 33%/%*!$ 

'�� !�(*'( [85]. �&%/! �;!)!*("4*21 "%�(& '3%**21 .&%.(&('�3   .�/�5*20 

/%- '3!%0 3 ��  !! 32.+ �("! 4 '&!#%� !;%*!/!" (�!�"�/�") ! 5!.%&!/�* 

((�!*%'�*) [100], �/*(�� !*?%�)!�**($ ;�&0( �!�"�/�"( 3 *( '�$8%% 3&%0$ *% 

.&�!73�/!' $. � ,! "+ .%& .%�'!3*21  &%/ '3 ;(&0(��'%&(.!! '�� !,% �!1 

 +/�&�#   !75!&('%"4*20 3"!$*!%0 *( )%*'&("4*2% 1�"!*�&%�(�'!3*2%  ! '%02 

�'*� !' $ ! �!;%&!/!* – �&!#!*("4*�% 3%8% '3� !7 #&+..2 ()%'!"%*�321 

(0!*� .!&'�3,  .� �5*�% 5"��!&�3('4 )%*'&("4*2% �- ! �- 1�"!*�&%)%.'�&2 ! 

.%&!;%&!,% �!% �-1�"!*�&%)%.'�&2 [30, 51]. 

	,%3!/*�, ,'� .&%/�'3&(8%*!% .&$0�- +#&�72 6!7*! .� '&(/(3:!1 

$3"$%' $ .&!�&!'%'*�- 7(/(,%- .&! 33%/%*!! (*'!/�'�3 !  &%/ '3 

 !0.'�0('!,% ��- '%&(.!! 3 )%"$1 �+.!&�3(*!$ /"!'%"4*21 !"! .�3'�&$<8!1 $ 

#%*%&("!7�3(**21  +/�&�6*21 .&! '+.�3. 	/*(��, ��*'&�"4  +/�&�6*21 

 � '�$*!- *% 0%*%% 3(6%* ! /"$ .&�;!"(�'!�! *%-&�/%#%*%&('!3*21 



 41

.�3&%6/%*!- + 326!3:!1 [1, 13, 27, 47, 50, 135], ,'� �5� *�323(%' .&!0%*%*!% 

*%-&�.&�'%�'�&�3 3  � '(3% ��0."%� *�- '%&(.!!. 

(�!0 �5&(7�0, � '&2% !*'�� !�()!! .&�!73�/*20! �(&5(0!*�3�- 

�! "�'2,  �.&�3�6/(<8!% $ &(73!'!%0  +/�&�6*�#�  !*/&�0(, .�"+,(<' 3 % 

5�"4:%% &( .&� '&(*%*!% 3� 3 %0 0!&%, $3"$<' $ .�'%*)!("4*� 

6!7*%+#&�6(<8!0  � '�$*!%0 ! 0�#+' .&!3�/!'4 � &(73!'!<  '�-�!1 

*%3&�"�#!,% �!1 *(&+:%*!- 3 �'/("%**�- .%& .%�'!3%. ���'3%' '3%**�, 

!72 �(*!% ! &(7&(5�'�( *�321 "%�(& '3%**21  &%/ '3, 9;;%�'!3*� �+.!&+<8!1 

'�� !,% �!% .&�$3"%*!$, 32723(%02% .&�!73�/*20! �(&5(0!*�3�- �! "�'2, ! 

� �5%**�  +/�&�6*2-  !*/&�0 .&! � '&21 �'&(3"%*!$1 �(&5(0('(0!, $3"$%' $ 

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

�	� !  .%)!;!,% �!% � �5%**� '! '�� !,% ��#� /%- '3!$ �(&5(0('�3 

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

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

9� .%&!0%*'("4*21 0�/%"%-, .�73�"$<8!1 �)%*!3('4 9;;%�'!3*� '4 ! 

5%7�.( *� '4 &(7&(5('23(%021  &%/ '3 "%,%*!$ !0%**� .&! 3�7/%- '3!! 3%8% '3 

/(**�#� &$/(. 

�&! &(7&(5�'�%  &%/ '3 �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( .�/ 

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

.&�'!3� +/�&�6*2%  &%/ '3( !7  "%/+<8!1 ;(&0(��"�#!,% �!1 #&+..: 

– .&%.(&('2   .&%!0+8% '3%**20 3"!$*!%0 *( 1�"!*�&%(�'!3*2%  ! '%02 

���; 

– .&%.(&('2 0+"4'!'(&#%'*�#� /%- '3!$, �/*�3&%0%**� 5"��!&+<8!%  

�-1�"!*�&%)%'�&2 ! NMDA-&%)%.'�&2, .&�$3!3:!% 32 ��+< 7(8!'*+< 

9;;%�'!3*� '4 .&! �'&(3"%*!$1 �	�; 

– .&%.(&('2 :!&���#�  .%�'&( /%- '3!$, 3 ,( '*� '!, ! .�"47+%02% 3 

�(,% '3% .&�'!3�9.!"%.'!,% �!1  &%/ '3, 9;;%�'!3*2% .&! &(7"!,*21 ;�&0(1 

 +/�&�#, 3�"<,($ #%*%&("!7�3(**2%. 
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����� 2 "�!�0���2 � "�!�	2 �����	�����* 

2.1 	��(� ����������� 

�"(* 9� .%&!0%*'("4*�#� !  "%/�3(*!$ .�/&(7/%"$" $ *( /3( 9'(.(:  

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

.&!0%*%*!%0 .&�!73�/*�#� �(&5(0!*�3�- �! "�'2 (�%*!"�(&5(0('() 3 �(,% '3% 

 +/�&�6*�#� (#%*'(;  

2 �7+,%*!%  .%)!;!,% ��- (.&�'!3� +/�&�6*�-) (�'!3*� '! 

.%& .%�'!3*21  &%/ '3 '%&(.!! !*'�� !�()!! .&�!73�/*20! �(&5(0!*�3�- 

�! "�'2 *( .&!0%&% �%*!"�(&5(0('(. 

�  3�< �,%&%/4, 3'�&�- 9'(. .�/&(7/%"$" $ *(: 

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

;(72 � '&�- !*'�� !�()!! �%*!"�(&5(0('�0; 

5)  &(3*!'%"4*�% !7+,%*!% 9;;%�'!3*� '!  &%/ '3 .&�;!"(�'!�! ! '%&(.!! 

 �0('�#%**�- ;(72 � '&�- !*'�� !�()!! �(&5(0('�0. 

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

� �(,% '3% 0�/%"4*�#� '�� !�(*'( 52" 325&(* �%*!"�(&5(0(' 

(.&�!73�/*�% �(&5(0!*�3�- �! "�'2). �"$ �)%*�! �(,% '3( ! .�/'3%&6/%*!$ 

.&!0%*!0� '! *�3�- 9� .%&!0%*'("4*�- 0�/%"!, .&%/*(7*(,(<8%- $ /"$ 

'% '!&�3(*!$ "%�(& '3%**21  &%/ '3 3 /��"!*!,% �!1 !  "%/�3(*!$1, %@ 

� *�3*2% 1(&(�'%&! '!�!  &(3*!3("! 4   /3+0$ :!&��� !73% '*20! 

 +/�&�6*20! 9� .%&!0%*'("4*20! 0�/%"$0!, � *�3(**20! *( 33%/%*!! 

6!3�'*20 ��&(7�"( ! '!� %0!�(&5(7!/( ! (�'!3*� .&!0%*$<8!0! $ .&! 

&(7&(5�'�% *�321 .&�'!3� +/�&�6*21  &%/ '3 (.&%!0+8% '3%**� /"$ "%,%*!$ 

! '!**�- 9.!"%. !!). ��/&�5*�% �.! (*!% ! .�"47�3(**21 3 &(7&(5�'�% 0�/%"%- 

3%8% '3, .&�3�)!&+<8!1 &(73!'!% #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0(, 

.&!3%/%*� 3 &(7/%"% 2.2.  

�(7&(5�'�( 9� .%&!0%*'("4*�- 0�/%"! .&�3%/%*( *( 0%"�!1 "(5�&('�&*21 

6!3�'*21 (.�"�3�7&%"21 �&2 (1  (0)(1   0(  �- '%"( 200-240 #). �!3�'*2% 

&( .&%/%"$"! 4 .� #&+..(0 0%'�/�0  '&('!;!�()!!   ! .�"47�3(*!%0 3 �(,% '3% 

� *�3*�#� �&!'%&!$ 0(  2 '%"(. 
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��"%% .�/&�5*�% �.! (*!% 6!3�'*21 ! + "�3!- !1  �/%&6(*!$ .&!3%/%*2 3 

&(7/%"% 2.3. 

�"$ �)%*�! 1(&(�'%&(  +/�&�6*�#�  !*/&�0( "(5�&('�&*2% 6!3�'*2% 

&( .&%/%"%*2 *( 3 #&+..2 .� 20 � �5%- ('(5"!)( 4). �( 9'!1 6% 6!3�'*21 

.&�3%/%*� !7+,%*!% /3!#('%"4*�- (�'!3*� '!, *%-&�0�'�&*21 ;+*�)!-, 

 %&/%,*�- � +/! '�-  ! '%02 (.� 10 � �5%- !7 �(6/�- #&+..2), ( '(�6% �)%*�( 

��#*!'!3*21 ;+*�)!- (.� 10 � �5%- !7 �(6/�- #&+..2). �"$ .&�3%/%*!$ 

5!�1!0!,% ��#�, (*'!�� !/(*'*�#� !  "%/�3(*!$ �&�3! 52"�  ;�&0!&�3(*�  

4 #&+..2 .� 24 � �5! ! *( �(6/+< '�,�+ ( +'�!) 52"� ! .�"47�3(*� .� 6 � �5%-. 

�"$ !7+,%*!$ (�'!3*� '! 1�"!*9 '%&(72 3 �&�3! ! #�"�3*�0 0�7#% 52"! 

 ;�&0!&�3(*2 2 #&+..2 "(5�&('�&*21 6!3�'*21 .� 30 � �5%- (5 '�,%� .�  

6 � �5%-). � !  "%/�3(*!! 52"! ! .�"47�3(*2 �&2 2 –  (0)2. 

(5"!)( 4 – �1%0( 9� .%&!0%*'( .�  &(3*!'%"4*�0+ !7+,%*!<  +/�&�6*21 

'�� !�(*'�3 


&+..(, 

/�7( 

��"!,%
-  '3� 

6!3�'-

*21 

% ' 

«	'�&2'�% 

.�"%» 

24,48 ,( ( 

% ' 

���� 

2, 24 

,( ( 

��

�� 

24 

,( ( 

% ' 

«�!"( 

13('(» 

24 ,( ( 

�!�1!0. 

(*("!7 
1,2,7, 

14  +'�! 


! '�"�- 

#!$ 

1,3,4,5 

 +'�! 

 

��'!3*� '4 

��� 

10,30,60 

0!*+', 6, 24 

,( ( 

��, 

 0,1 0#/�# 
50 10 10 10 10 - 

5 :'. *( 

'�,�+ 
 

��, 

1 0#/�# 
105 10 10 10 10 

6 :'. *( 

'�,�+ 

5 :'. *( 

'�,�+ 

6 :'. *( 

'�,�+ 

��&(7�" 

40 0#/�# 
50 10 10 10 10 - 

5:'. *( 

'�,�+ 
 

��&(7�" 

65 0#/�# 
90 10 10 10 10 

6 :'. *( 

'�,�+ 

5 :'. *( 

'�,�+ 
 

��,  

5 0#/�# 
50 10 10 10 10 - 

5 :'. *( 

'�,�+ 
 

��,  

8 0#/�# 
90 10 10 10 10 

6 :'. *( 

'�,�+ 

5 :'. *( 

'�,�+ 
 

��*'&�"4 105 10 10 10 10 
6 :'. *( 

'�,�+ 

5 :'. *( 

'�,�+ 

6 :'. *( 

'�,�+ 
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�! +*�� 5 – �� "%/�3('%"4*� '4 &(7&(5�'�! *�3�- 9� .%&!0%*'("4*�- 

0�/%"!  +/�&�6*�#�  !*/&�0( ! &%("!7()!! 0%'�/�3 �)%*�! '�� !,% ��#� 

/%- '3!$ 0�/%"4*�#� 3%8% '3( – �%*!"�(&5(0(' 

 

�( 3'�&�0 9'(.% &(5�'2,   ! .�"47�3(*!%0 *�3�- 9� .%&!0%*'("4*�- 

0�/%"! .&�3�/!"� 4  &(3*!'%"4*�% !7+,%*!% 9;;%�'!3*� '! �;!)!*("4*21, 

&% !*'%7!&�3(**21 ! �&!#!*("4*21  &%/ '3, .%& .%�'!3*21 /"$ '%&(.!! 

��/5�&  +/�&�6*�- /�72: �/*��&('*�% 33%/%*!% �&2 (0 3/5 �%*!"�(&5(0('( 3 

/�7(1 0,1 0#/�# ! 1 0#/�# . 
&+..2  &(3*%*!$ – ��&(7�" (3/5) ! '!� %0!�(&5(7!/ 

(.�/��6*�) 

�7+,%*!% ;!7!�"�#!,% ��#�  � '�$*!$: 33%/%*!% �&2 (0  +/�&�6*�- /�72 

�%*!"�(&5(0('( (3/5, �/*��&('*�) ! �)%*�( .��(7('%"%-: 

(&'%&!("4*�% /(3"%*!%; 

9"%�'&��(&/!�#&(00(   �(&/!�!*'%&3("�#&(;!%-; 

 !"( 13('(. 

�7+,%*!% 3"!$*!$ *( .�3%/%*!% ! ��#*!'!3*2% ;+*�)!! 3 '% '(1: 

+ "�3*($ &%(�)!$ .(  !3*�#� !75%#(*!$ (����); �'�&2'�% .�"%. 


&+..2  &(3*%*!$: ��&(7�" (3/5) ! '!� %0!�(&5(7!/ (.�/��6*�) 

	)%*�( (�'!3*� '! ()%'!"1�"!*9 '%&(72 3 �&�3! ! #�"�3*�0 0�7#% �&2  .� "% 

33%/%*!$  +/�&�6*�- /�72 �%*!"�(&5(0('( 


! '�"�#!,% �($ �)%*�( '�(*%- #�"�3*�#� 0�7#( .� "% 33%/%*!$  +5 +/�&�6*�- 

!  +/�&�6*�- /�7 �%*!"�(&5(0('( 

	)%*�( 32&(6%**� '!  +/�&�6*�#�  !*/&�0(: !7+,%*!% +&�3*%- !*'%* !3*� '! 

 +/�&�6*�#�  !*/&�0( (.� :�("% Racine) .&! �/*��&('*�0 3/5 33%/%*!! 

�%*!"�(&5(0('( �&2 (0. 
&+..2  &(3*%*!$: ��&(7�" ! '!� %0!�(&5(7!/ 

	.&%/%"%*!% ��50 �%*!"�(&5(0('( .&! 3*+'&!5&<:!**�0 ! 

3*+'&!6%"+/�,*�0 .+'$1 33%/%*!$ �&2 (0 

�� '(3"%*!% ("#�&!'0( &%("!7()!! *�3�- 9� .%&!0%*'("4*�- 0�/%"! 

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�! +*�� 6 – �7+,%*!% 9;;%�'!3*� '!  &%/ '3 �+.!&�3(*!$ '�� !,% ��#� 

 +/�&�6*�#�  !*/&�0( !  &%/ '3 ;(&0(��"�#!,% ��- ��&&%�)!! *%3&�"�#!,% �!1 

.� "%/ '3!-  +/�&�6*�#�  !*/&�0(, 32723(%0�#� + �&2  �%*!"�(&5(0('�0 

  

��/&�5*�% �.! (*!% ! .�"47�3(**21 3 &(5�'% �;!)!*("4*21, 

&% !*'%7!&�3(**21 ! �&!#!*("4*21  &%/ '3 '%&(.!! .&!3%/%*� 3 &(7/%"% 2.2. � 

'(5"!)% 5  1%0('!,*� .&%/ '(3"%* 9� .%&!0%*' .�  &(3*!'%"4*�0+ !7+,%*!< 

9;;%�'!3*� '! '%&(.!!  +/�&�6*�#�  !*/&�0( 3 '�� !��#%**�- ;(7%   

��/%"!&�3(*!%  +/�&�6*�#�  !*/&�0( .+'%0 �/*��&('*�#� 33%/%*!$ ;%*!"�(&5(0('( 

3  +/�&�6*�- /�7% (1 0#/�#) 3*+'&!5&<:!**� (3/5) 

�+.!&�3(*!%  +/�&�6*�#�  !*/&�0( .+'%0 

�/*��&('*�#� 3/5 33%/%*!$ .%& .%�'!3*21 

.&�'!3� +/�&�6*21  &%/ '3 ,%&%7 1 0!* �' 0�0%*'( 

*( '+."%*!$  +/�&�# �&2  4 +&�3*$ ! 32:% .� :�("% 

Racine 

	)%*�( .%&3!,*21 .��(7('%"%- 9;;%�'!3*� '! ! 

�'5�&  &%/ '3 /"$ /("4*%-:%#� !7+,%*!$ 

���(7('%"!: .&�/�"6!'%"4*� '4  +/�&�#; 
32&(6%**� '4  +/�&�#, "%'("4*� '4 

	)%*�( 3'�&!,*21 .��(7('%"%- 

;(&0(��"�#!,% ��- '%&(.!! 325&(**21 

 &%/ '3 3 '�� !��#%**�- ;(7%: 

– �)%*�( (�'!3*� '! ��� 3 �&�3! ! 

#�"�3*�0 0�7#%; 

– '% ' «�� '&(.�"$)!�**�% !75(3"%*!%» 

(1,7,14,21,28  +'.);  

– '% ' «	'�&2'�% .�"%» (1,2,7,14,21  +'.); 

– �)%*�( ;+*�)!-  %&/%,*�- � +/! '�- 

 ! '%02 (��
); 

– �)%*�( 5!�1!0!,% �!1 .��(7('%"%- �&�3!; 

– �)%*�( �	� ! �	�; 

– .('�0�&;�"�#!,% ��% ! #! '�"�#!,% ��% 

!  "%/�3(*!% #�"�3*�#� 0�7#( 

– �)%*�( (.�.'�7( 

�&�3%/%*!% 

;(&0(��"�#!,% ��- 

��&&%�)!! .+'%0 

0*�#��&('*�#� 

33%/%*!$ !  "%/+%021 

 &%/ '3 .� "% 

���*,(*!$ 

 +/�&�6*�#�  !*/&�0( 

! %6%/*%3*� 3 '%,%*!% 

7 /*%- 

	)%*�( ;(&0(��"�#!,% ��- '%&(.!! 3 

 �0('�#%*�- ;(7%: 

– �)%*�( .(&(0%'&�3 .�3%/%*!$, 

/3!#('%"4*�- ! !  "%/�3('%"4 ��- 

(�'!3*� '! ('% ' «	'�&2'�% .�"%», 

����); 

– .('�0�&;�"�#!,% ��% ! 

#! '�"�#!,% ��% !  "%/�3(*!% 

#�"�3*�#� 0�7#( 
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! .�"47�3(*!%0 *�3�- 0�/%"! *( � *�3% �%*!"�(&5(0('( (3%8% '3(, ��"!,% '3� 

6!3�'*21, /�7( 33%/%*!$). 

(5"!)( 5 – �1%0( 9� .%&!0%*'( .�  &(3*!'%"4*�0+ !7+,%*!< 

.&�'!3� +/�&�6*�- (�'!3*� '! "%�(& '3%**21  &%/ '3 .�  &(3*%*!<   

�'&�.!*�0, �%"(*!+0�0  


&+..( ��" ��"!,% '3� 

6!3�'*21 

�%8% '3( ��7(, 

0#/�# 

1  (0)2 45 �%*!"�(&5(0(' (��) 1,0 

2  (0)2 14 ��+�'&�.!*(  +"4;(' (�) 1,0+1,0 

3  (0)2 14 ��+�%"(*!+0 (�%") 1,0+2,0 

4  (0)2 10 ��+�(&(0!;%* (�(&) 1,0+50,0 

5  (0)2 10 ��+&!#%� !;%*!/!" (&!#) 1,0+20,0 

6  (0)2 10 ��+�!;%&!/!* (�!;) 1,0+2,0 

4  (0)2 10 
��+(0!*�9;!& 3("4.&�%3�- �! "�'2, 

�5&(7%) A 1 (���A1) 
1,0+43,0 

5  (0)2 10 
��+(0!*�9;!& 3("4.&�%3�- �! "�'2, 

�5&(7%) A 2 (���A2) 
1,0+43,0 

6  (0)2 10 
��+(0!*�9;!& 3("4.&�%3�- �! "�'2, 

�5&(7%) A 3 (���A3) 
1,0+43,0 

7  (0)2 10 
��+(0!*�9;!& 3("4.&�%3�- �! "�'2, 

�5&(7%) A 4 (���A4) 
1,0+43,0 

�%*!"�(&5(0(' 33�/!" $ 3*+'&!5&<:!**�, �5?%0 33�/!0�#� �5?%0( 

&(  ,!'23(" $ ! 1�/$ !7 0(  2 '%"( 6!3�'*�#�. �( '3�&!'%"%0 /"$ 3 %1 

33�/!021 3%8% '3 $3"$" $ 0,9% &( '3�& *('&!$ 1"�&!/(. � % !  "%/+%02% 

 &%/ '3( '%&(.!! 33�/!"! ,%&%7 1-2 0!*+'2 .� "% *( '+."%*!$  +/�&�#. 

�(5"</%*!% 7( 6!3�'*20! .� "% 33%/%*!$  +/�&�6*�#� (#%*'( ! '%&(.!! 

� +8% '3"$"� 4 3 '%,%*!% 2 ,( �3. 	)%*!3("! 4  "%/+<8!%  �&!*!*#�32% 

.��(7('%"! 9;;%�'!3*� '! .&!0%*$%0�- '%&(.!!: "%'("4*� '4, 32&(6%**� '4 

 +/�&�6*�#�  !*/&�0( 3 5(""(1 .� :�("%  +/�&�#, .&�/�"6!'%"4*� '4 

 +/�&�6*�#�  !*/&�0(. 

�� "% .&�3%/%*!$  �&!*!*#�3�#� !  "%/�3(*!$ 9;;%�'!3*� '! 325&(*2 

*(!5�"%% 9;;%�'!3*2%  &%/ '3( �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( ! .&�3%/%*� 

.�3'�&*�%  &(3*!'%"4*�% !7+,%*!% .&! � '&�0 �'&(3"%*!! �%*!"�(&5(0('�0   

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

(�'!3*� '! ! ;(&0(��"�#!,% ��- (�'!3*� '! *( �&2 (1 *(!5�"%% 9;;%�'!3*21 

"%�(& '3%**21  &%/ '3  

�� .%&!0%*'("4*($ 

#&+..(, /�7( 

��"!,% '3� 

6!3�'*21 

��" % ' 

«	'�&2'�% 

.�"%» 

% ' 

«�� '&(.�"$)!�**�
% !75(3"%*!%» 

�70%&%*!% 

��
 

��,1 0#/�# 45  (0)2 

�%&%7 24 

,( (,7,14,21 

 +'�� 

�%&%7 24 

,( (,7,14,28  +'�� 

 

 

 

�%&%7 24 

,( (, 7, 14 

 +'�� 

��+�%"(*!+0 

1,0+2,0 0#/�# 
14  (0)2 

��+�(&(0!;%* 

1,0+2,0 0#/�# 
14  (0)2 

��+�!;%&%/!* 

1,0+2,0 0#/�# 
10  (0)2 

��+��� A3  

1,0+43,0 0#/�# 
10  (0)2 

� '(5"!)% 7  1%0('!,*� .&%/ '(3"%* 9� .%&!0%*' .�  &(3*!'%"4*�0+ 

!7+,%*!< 9;;%�'!3*� '! '%&(.!!   *%-&�.&�'%�'!3*20 9;;%�'�3 3 

 �0('�#%**�- ;(7%,   ! .�"47�3(*!%0 *�3�- 0�/%"! *( � *�3% �%*!"�(&5(0('( 

(3%8% '3(, ��"!,% '3� 6!3�'*21, /�7( 33%/%*!$) 

(5"!)( 7 – �1%0(  &(3*%*!$ ;(&0(��"�#!,% ��- '%&(.!! �;!)!*("4*21 

"%�(& '3%**21 .&%.(&('�3, �5"(/(<8!1 *%-&�.&�'%�'!3*20 9;;%�'�0 *( 

0�/%"!  +/�&�6*�#�  !*/&�0( �'&(3"%*!$ �%*!"�(&5(0('�0 

�� .%&!0%*'("4*($ 

#&+..( 

��7(, 

0#/�# 
	58%% 

��"!,% '3� 

6!3�'*21 

% ' ���� 

(2, 24, 48 

,( �3) 

% ' 

«	'�&2'�% 

.�"%» 

(24, 48 

,( �3) 

�%�&�. !$   

#! '�"�#!%- 

(24 ,( (, 5, 7 

 +'��) 

��*'&�"4 (3�/( /"$ 

!*?%�)!-) 
– 25 10 10 

15 

�%*!"�(&5(0(' (��) 1,0 25 10 10 15 

�� +�%� !/�" 122,0 25 10 10 15 

��+���.%.' 25,7 25 10 10 15 

��+�%0(*'!* 54,0 25 10 10 15 

��+�!�"�/�" 47,0 25 10 10 15 

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

.%&!�/% 33�/!"! 4  &(7+ .� ���*,(*!!  +/�&�# + 6!3�'*21 ! %6%/*%3*� 3 

'%,%*!% 7 /*%- 3*+'&!6%"+/�,*�   .�0�84< ('&(30('!,% ��#� 0%'(""!,% ��#� 

7�*/(.  
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2.2 ������������ ��&���� � ����������� 

2.2.1 ��%/!*%*!$, .&!0%*$3:!% $ /"$ &(7&(5�'�! 9� .%&!0%*'("4*�- 

0�/%"!  +/�&�6*�#�  !*/&�0( 

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

�(,% '3%  +/�&�6*�#� (#%*'( .&!0%*$" $ �5&('!02- !*#!5!'�& 

()%'!"1�"!*9 '%&(72 !7 #&+..2 �(&5(0('�3, ( !0%**�: #!/&�1"�&!/ 7(0%8%**�#� 

2[(/!0%'!"(0!*�)0%'!"] (&!"/!0%'!"�(&5(0('( (C7H7O2N) (;%*!"�32- 9;!& 

�(&5(0!*�3�- �! "�'2), /("%% – �%*!"�(&5(0(' (&! +*�� 7). 

 

O

N

N

O

 
�! +*�� 7 – �%*!"�(&5(0(',  '&+�'+&*($ ;�&0+"(  

 

�%*!"�(&5(0('  !*'%7!&�3(* 3 �
�� ��� !0. �.�. 
�"!��3( ���� 

��  !! .�/ &+��3�/ '3�0 �.1.*. �.�. �% .("�3( ! 7(8!8%* .('%*'�0 ��  !- ��- 

�%/%&()!! *( !7�5&%'%*!% A 2754133 «
!/&�1"�&!/2 7(0%8%**21  

2-[(/!0%'!"(0!*�)0%'!"] (&!"/!0%'!"�(&5(0('�3, �5"(/(<8!% 

(*'!1�"!*9 '%&(7*�- (�'!3*� '4<» [44]. 

�25�&  �%/!*%*!$ �5+ "�3"%* '%0, ,'� �%*!"�(&5(0(' $3"$%' $ �5&('!020 

!*#!5!'�&�0 1�"!*9 '%&(7, &(7&(5�'(**20 �(� "%�(& '3%**�%  &%/ '3� /"$ 

.�/(3"%*!$ (�'!3*� '! 1�"!*%&#!,% �!1  ! '%0 #�"�3*�#� 0�7#( .&! /%;!)!'% 

()%'!"1�"!*(. (�!0 �5&(7�0, /(**�%  �%/!*%*!% 0�6*� �'*% '! � &(7&$/+ 

.%& .%�'!3*21  +5 '(*)!- ! (�'!3*21 ��0.�*%*'�3 "%�(& '3%**21  &%/ '3, ( 

!0%**� 52'�32% �'&(3"%*!$ ! .%&%/�7!&�3�! "%�(& '3%**21  &%/ '3 3*� $' 

� *�3*�- 3�"(/ 3  '&+�'+&+ �'&(3"%*!- 3%8% '3(0! (*'!1�"!*9 '%&(7*�#� 

/%- '3!$. ���'3%' '3%**�, 0�/%"4 *( � *�3% .&!0%*%*!$ /(**�#�  �%/!*%*!$ 

5+/%' .&!5"!6%*( � «&%("4*20» + "�3!$0 ! 3� '&%5�3(*( �(� /"$ !7+,%*!$ 

� �5%**� '%- 0%1(*!70�3 '�� !,% ��#� /%- '3!$ �(&5(0('�3, 31�/$8!1 3  � '(3 
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"%�(& '3%**21  &%/ '3, *( �&#(*!70, '(� ! /"$ !7+,%*!$ 9;;%�'!3*� '! ! 

5%7�.( *� '!  &%/ '3 �+.!&�3(*!$ #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0( 3 

/��"!*!,% �!1 !  "%/�3(*!$1. 

	5&(7%) �%*!"�(&5(0('( /"$ .&�3%/%*!$ !  "%/�3(*!-  !*'%7!&�3(* *( 

5(7% "(5�&('�&!!  !*'%7( "%�(& '3%**21  �%/!*%*!- �
�� ���  

!0. �.�. 
�"!��3( ���� ��  !!. �*/!3!/+("4*� '4  �%/!*%*!$ 

��*'&�"!&�3("( 4 0%'�/�0 �� ! .�/'3%&6/%*( /(**20!  .%�'&� ��.!! 1� 

��� (&(7&%:%*!% 500 �#), ���	), 1!0!,% �($ ,! '�'(  � '(3!"( 98%. �"$ 

.�/'3%&6/%*!$ .&!0%*!0� '! &(7&(5('23(%0�- 0�/%"! 3 )%"$1 '% '!&�3(*!$ 

*�321  &%/ '3 '%&(.!!  +/�&�6*�#�  !*/&�0( 3 /��"!*!,% �!1 !  "%/�3(*!$1 ! 

/"$ �)%*�!  �.� '(3!0� '! %% �"<,%321 1(&(�'%&! '!�  &(3*!3("!   

.&!7*(**20! ! (�'!3*� .&!0%*$<8!0! $ 9� .%&!0%*'("4*20! 0�/%"$0! 

 +/�&�6*�#�  !*/&�0(  �  "%/+<8!0! 1!0!,% �!0! 3%8% '3(0!: 

– ��&(7�" (�%*'!"%*'%'&(7�", 6,7,8,9-'%'&(#!/&�-5H-'%'&(7�"�(1,5-

a)(7%.!*(, C6H10N4), (*'(#�*! ' 
���-%&#!,% ��#� '�&0�6%*!$, .&�!73�/!'%"4 

Sigma-Aldrich, �=�. 

– !� %0!�(&5(7!/ ((0!/ #!/&(7!*�'!�*�(&5�*�3�- �! "�'2, CH5N3S), 

/%- '3+<8!- *( 
���-%&#!,% �+< 0%/!('�&*+<  ! '%0+ – !*#!5!'�&  !*'%7( 


���,  !*'%7!&�3(* 3 "(5�&('�&!!  !*'%7( "%�(& '3%**21  �%/!*%*!- �
�� 

��� !0. �.�. 
�"!��3( ���� ��  !!. 

� %  +/�&�6*2% (#%*'2 33�/!"! �/*��&('*� ! 1�/$ !7 0(  2 '%"( 

6!3�'*�#� (*%"!*%-*2% �&2 2). � "�3!$ 3�7/%- '3!$ .&%/ '(3"%*2 3 '(5"!)% 8. 

� �(,% '3% &( '3�&!'%"$ ! .�"47�3("! 0,9% &( '3�& *('&!$ 1"�&!/(. 

(5"!)( 8 – �� .%&!0%*'("4*2%  +/�&�6*2% (#%*'2 ! /�72 33%/%*!$  

�+/�&�6*2- (#%*' � "�3!$ 3�7/%- '3!$ 

��&(7�" ��72: 40 0#/�# ( +5 +/�&�6*($), 65 0#/�# ( +/�&�6*($), .�/��6*� (3 1�"�+ 

6!3�'*�#�) 3 3!/% 3�/*�#� &( '3�&( 3 �5?@0% 1  0"/1000# 0(  2 '%"( 

�%*!"�(&5(0(' ��72: 0,1 0#/�# ( +5 +/�&�6*($), 1  0#/�# ( +/�&�6*($), 3/5 3 3!/% 3�/*�#� 

&( '3�&( 3 �5?@0% 1  0"/1000# 0(  2 '%"( 

!� %0!�(&5(7!/ ��72: 5 0#/�# ( +5 +/�&�6*($), 8 0#/�# ( +/�&�6*($), .�/��6*� (3 1�"�+ 

6!3�'*�#�) 3 3!/% 3�/*�#� &( '3�&( 1  0"/1000# 0(  2 '%"(  
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2.2.2 ��%/!*%*!$, .&!0%*$3:!% $ /"$ ;(&0(��"�#!,% ��- '%&(.!! � '&�#� 

'�� !,% ��#�  +/�&�6*�#�  !*/&�0(, 3273(**�#� �%*!"�(&5(0('�0 

�"$ (.&�5()!! *�3�- 9� .%&!0%*'("4*�- 0�/%"! 3 + "�3!$1 

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

!*'�� !�()!! 325&(*2  "%/+<8!% 7(&%#! '&!&�3(**2%, &% !*'%7!&�3(**2% ! 

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

2.2.2.1 �(&%#! '&!&�3(**2% "%�(& '3%**2% .&%.(&('2  &(3*%*!$ 

– �'&�.!*(  +"4;('®, &( '3�& /"$ !*?%�)!- 1 0#/0" (�
�� ��� 

«�(&07(8!'(» ���� ��  !!), �"(  !,% �!- �;!)!*("4*2- (*'!/�' .&! 

�'&(3"%*!! (*'!1�"!9 '%&(7*20! 3%8% '3(0!, 3�"<,($ �(&5(0('2, 3 /�7% 1 0#/�#. 

– �%"(*!+0® (Relanium®), &( '3�& /"$ 3/3 ! 3/0 33%/%*!$ 5 0#/0"  

(�	 «�(&:(3 �!- ;(&0()%3'!,% �!- 7(3�/ ��"4;(»), 7(&%#! '&!&�3(**2- 

"%�(& '3%**2- .&%.(&(' «.%&3�- "!*!! .�0�8!» 5%*7�/!(7%.!*�3�#� &$/(   

.&�'!3� +/�&�6*�- (�'!3*� '4<, 3 /�7% 1 0#/�#.  

2.2.2.2 �  "%/+%02% .%& .%�'!3*2%  �%/!*%*!$ 

– �(&(0!;%* (2-(/!9'!"(0!*�) 9'!"-1-;%*!"-)!�"�.%*'(*-1-�(&5�� !"('( 

#!/&�1"�&!/(), &% !*'%7!&�3(* 3 �
�� ��� !0. �.�. 
�"!��3( ���� ��  !!, 

 '&+�'+&( .&!3%/%*( *( &! +*�� 8.  

 

O

O
N

HCl

 
 

�! +*�� 8 – �'&+�'+&*($ ;�&0+"( �(&(0!;%*( 

 

�25�& �(&(0!;%*( �5� *�3(* '%0, ,'�, .�0!0� 7(&%#! '&!&�3(**�- 

;(&0(��"�#!,% ��- 9;;%�'!3*� '! 3 �(,% '3% .&�'!3��(:"%3�#�  &%/ '3( 

(3*%/&@* 3 0%/!)!* �+< .&(�'!�+ 3 �=�   ��*)(1940-1 #�/�3), �* �'"!,(%' $ 

(*'(#�*! '!,% �!0!  3�- '3(0! � �	� ! &(  0('&!3(%' $ �(� .%& .%�'!3*2- 
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(*'!/�' �' &�,%**�#� /%- '3!$ .&! !*'�� !�()!! *%�5&('!020! !*#!5!'�&(0! 

1�"!*9 '%&(7,  .� �5*2- 5"��!&�3('4 ! �-1�"!*�&%)%.'�&2, ! NMDA-

&%)%.'�&2 [85, 156]. 

– �!�"�/�"®, ('&!#%� !;%*!/!") .&�!73�/!'%"4 	�	 «�(&0 '(*/(&'-

�%� &%/ '3(»,   �.! (**20 0+"4'!'(&#%'*20 1�"!*�"!'!,% �!0 ! 5"��!&+<8!0 

NMDA-&%)%.'�&2 /%- '3!%0.  

– �!;%&!/!* (1"�&#!/&('-1,1-/!;%*!"-4-.!.%&!/!*�-5+'!*-2-�"(-1), 

 !*'%7!&�3(**2- 3 �
�� ��� !0. �.�. 
�"!��3( ���� ��  !! ! '(�6% 

 .� �5*2- !*#!5!&�3('4 �-1�"!*�&%)%.'�&2 ! NMDA-&%)%.'�&2,  '&+�'+&( 

.&!3%/%*( *( &! +*�% 9. 

 

OH

N

HCl

 
 

�! +*�� 9 – �'&+�'+&*($ ;�&0+"( �!;%&!/!*( 

 

�(**2- �&!#!*("4*2- ()%'!"%*�32- (0!*� .!&' 3.%&32% 52" 

 !*'%7!&�3(* 3� �
��� � ���� ��  !! 3 1960-1 #�/(1 ! !  "%/�3(* 

;(&0(��"�#!,% �! �(7+0�3�- �.�. � '(*�3"%*�, ,'� �!;%&!/!* $3"$%' $ 

5"��('�&�0 )%*'&("4*21 �- ! �-1�"!*�&%)%'�&�3 ! .%&!;%&!,% �!1  

�-1�"!*�&%)%.'�&�3 [30, 51], .&�$3"$%' ;(&0(��"�#!,% �+< (�'!3*� '4 3 

*%5�"4:!1 /�7(1, �5"(/(%' *!7��- '�� !,*� '4<. �!;%&!/!* 31�/!' 3  � '(3 

7(.('%*'�3(**�- "%�(& '3%**�- ��0.�7!)!!, .&!0%*$%0�- .&! .%&%3�75+6/%*!! 

3% '!5+"$&*�#� (..(&('( [45]. � 1�/$ !7 1!0!,% ��-  '&+�'+&2, /(**�% 3%8% '3� 

0�6%' �5"(/('4, *(&$/+   1�"!*�5"��!&+<8!0 ! NMDA-5"��!&+<8!0 

/%- '3!%0.  

– 	&!#!*("4*2% .&�!73�/*2%  �"%- (0!*�9;!&( 3("4.&�%3�- �! "�'2: 

() /!0%'!"(0!*�9'!"�32- 9;!& 3("4.&�%3�- �! "�'2  +�)!*(' (�5&(7%) A1); 

�.%�'& ���: 4.10(2H, ', CH2); 3.90(2�, +:. , 2�		�- �"4); 2.41(4H, c, 2CH2-
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 �"4); 2.56(2H, ', CH2);.2.32(1H, 0, CH); 2.22(6H, c, 2CH3N); 1.48(2H, 0, CH2); 

1.38(2H, 0, CH2);  1.25(4H, 0, 2CH2); 0.87(6H, ', 2CH3); 

5) -�/0%'!"(' /!0%'!"(0!*�9'!"�3�#� 9;!&( 3("4.&�%3�- �! "�'2 

(�5&(7%) A2); �.%�'& ���: 4.47(2H, ', CH2); 3.68 (2H, ', CH2); 3.16 (9H, c, 

3CH3N+); 2.38 (1H, 0, CH); 1.52 (2H, 0, CH2); 1.43 (2H, 0, CH2); 1.27 (4H, 0, 

2CH2); 0.88 (6H, ', 2CH3); 

3) (1-0%'!".!.%&!/!*-4-!")-2-.&�.!".%*'(*�('( #!/&�1"�&!/ (�5&(7%) A3); 

�.%�'& ���: 11.08(1H, +:.c, N+H); 5.01 (1H, 0, CH); 3.30(1H, 0, CH); 3.09(2H, 0, 

CH2); 2.71(3H, c, CH3N); 2.69(2H, 0, CH2); 2.34(1H, 0, CH); 2.02(2H, 0, CH2); 

1.87(2H, 0, CH2); 1.50(2H, 0, CH2); 1.41(2H, 0, CH2); 1.24(4H, 0, 2CH2); 0.86(6H, 

', 2CH3); 

#) -�/0%'!"(' N – 0%'!".!.%&!/!*�32- 9;!& 3("4.&�%3�- �! "�'2 

(�5&(7%) A4). �.%�'& ���: 11.85(1H, c, N+H); 4.46(2H, ', CH2); 3.92-3.86(4H, 0, 

2CH2); 3.374H, 0, 2CH2); 3.14(2H, 0, CH2); 2.40(1H, 0, CH); 1.52-1.43(4H, 0, 

2CH2); 1.24(4H, 0, 2CH2); 0.86(6H, ', 2CH3); 

�'&+�'+&2 (0!*�9;!&�3 .&!3%/%*2 *( &! +*�% 10.  

��� A1 
O

O

N

 

��� A2 

O

O

N
+

I

 
��� A3 

O

O N

 

��� A4 

O

O N
+

I

 
 

�! +*�� 10 – �'&+�'+&*2% ;�&0+"2 .&�!73�/*21  �"%- (0!*�9;!&( 

3("4.&�%3�- �! "�'2 

 

�25�& /(**�- #&+..2  �%/!*%*!- �5+ "�3"%* :!&��!0  .%�'&�0 

;(&0(��"�#!,% ��- (�'!3*� '! 3("4.&�%3�- �! "�'2 ! %% .&�!73�/*21 .� 

/(**20 *(+,*�- "!'%&('+&2. �73% '*�, ,'� 3("4.&�%3($ �! "�'(  .� �5*( 

!*#!5!&�3('4 *('&!%32% .�'%*)!("7(3! !02% �(*("2 *%-&�*�3 ! '�&0�7!'4 

;+*�)!! 
���-%&#!,% ��-  ! '%02,  .� �5 '3+%' + !"%*!< 32723(%0�#� 
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3�7/%- '3!%0 
��� .� ' !*(.'!,% ��#� !*#!5!&�3(*!$. (�6% �.! (*� 3"!$*!% 

3("4.&�%3�- �! "�'2 *( ;%&0%*'2, 7(/%- '3�3(**2% 3 &( 8%."%*!! !  !*'%7% 


��� (!*#!5!&�3(*!% 
���-'&(* (0!*(72, (�'!3()!$ /%�(&5�� !"(72 

#"+'(0!*�3�- �! "�'2). 

�!*'%7 � +8% '3"%* *( 5(7% �
�� ��� !0. �.�. 
�"!��3( ���� ��  !! 

.�/ &+��3�/ '3�0 �.1.*. �.�. �% .("�3(. � .�"47�3(* 0%'�/!,% �!- .�/1�/, 

&(7&(5�'(**2- 3 �* '!'+'% '�� !��"�#!! 3 1970-1 -1990-1 #�/(1, 7(�"<,(<8!- $ 

3 1!0!,% ��- 0�/!;!�()!! "%�(& '3%**21 3%8% '3 *( � *�3% 3("4.&�%3�- 

�! "�'2   )%"4< .&�/"%*!$ !1 /%- '3!$ (/!7(-* .&�"%�(& '3) [54]. 

���'3%' '3%!% 1!0!,% ��- ;�&0+"% .�/'3%&6/%*� 0%'�/�0 

1&�0('�0(  .%�'&�0%'&!!. ��7( 43,0 0#/�# 52"( 325&(*( *( � *�3(*!! 

!* '&+�)!! .� 0%/!)!* ��0+ .&!0%*%*!< + ,%"�3%�( "%�(& '3%**�#�  &%/ '3( 

��*3+"%� ® (Convulex®), &( '3�& /"$ 3*+'&!3%**�#� 33%/%*!$ .&! 3/3 33%/%*!! 

&%��0%*/�3(**($  +'�,*($ /�7( 3("4.&�%3�- �! "�'2  � '(3"$%' 5–10 0#/�#. � 

!  "%/�3(*!! 7( � *�3+ &( ,%'( 9;;%�'!3*�- /�72 ! .�"47�3(*(  &%/*$$ 

/�7!&�3�( 7 0#/�#. 

� +,%'�0 ��9;;!)!%*'�3 .%&% ,%'( 3%"!,!*( '%&(.%3'!,% ��- /�72 /"$ 

�&2 2  � '(3"$%' 7,0×39 (��9;;!)!%*' /"$ ,%"�3%�( 0(  �- 70 �#) / 6,5 

(��9;;!)!%*' /"$ �&2 2 0(  �- 200 #) B 430#/�#. 

� '(5"!)% 9 .&!3%/%*2  3�/*2% /(**2% .� ! .�"47+%0�- ;(&0(��"�#!,% ��- 

'%&(.!!. 

� % !  "%/+%02% ;(&0(��"�#!,% �!% 3%8% '3( 33�/!"! �/*��&('*� ! 1�/$ !7 

0(  2 '%"( 6!3�'*�#� (*%"!*%-*2% �&2 2). �3%/%*!% � +8% '3"$"� 4 .� "% 

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

*�321 3%8% '3 ! .�"47�3("! 0,9% &( '3�& *('&!$ 1"�&!/(. �%8% '3( 3 #�'�3�- 

"%�(& '3%**�- ;�&0% (�'&�.!*( �+"4;('®, �%"(*!+0®) ! .�"47�3("! 4 3 

*('!3*�0 3!/%. �( ,%' 3%"!,!* '% '!&+%021 /�7 .&�!73�/!" $   ! .�"47�3(*!%0 

��9;;!)!%*'�3 Freireich at al. [88]. 
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(5"!)( 9 – �� .%&!0%*'("4*($ ;(&0(��"�#!, �($ '%&(.!$  

�(&0(��"�#!,% �!% 3%8% '3( � "�3!$ 3�7/%- '3!$ 

1 2 

�'&�.!*( �+"4;('® �*+'&!5&<:!**� 3 /�7% 1 0#/�# 3 3!/% #�'�3�- "%�(& '3%**�- 

;�&02 – &( '3�&, 3 �5?@0% 0,1 0"/100 # 0(  2 '%"( 

�%"(*!+0® �*+'&!5&<:!**� 3 /�7% 2 0#/�# 3 3!/% #�'�3�- "%�(& '3%**�- 

;�&02 – &( '3�&, 3 �5?@0% 0,04 0"/100 # 0(  2 '%"( 

�(&(0!;%* �*+'&!5&<:!**� 3 /�7% 50 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

&!#%� !;!*!/!" �*+'&!6%"+/�,*� 3 /�7% 47 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

�!;%&%/!* �*+'&!5&<:!**� 3 /�7% 50 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

�!0%'!"(0!*�9'!"�32- 9;!& 

3("4.&�%3�- �! "�'2 

 +�)!*(' (�5&(7%) A1) 

�*+'&!5&<:!**� 3 /�7% 43 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

��/0%'!"(' 

/!0%'!"(0!*�9'!"�3�#� 

9;!&( 3("4.&�%3�- �! "�'2 

(�5&(7%) A2) 

�*+'&!5&<:!**� 3 /�7% 43 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

N - 0%'!".!.%&!/!*�32- 

9;!& 3("4.&�%3�- �! "�'2 

1"�&#!/&(' (�5&(7%) A3) 

�*+'&!5&<:!**� 3 /�7% 43 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

��/0%'!"(' N –

 0%'!".!.%&!/!*�32- 9;!& 

3("4.&�%3�- �! "�'2 

(�5&(7%) A4) 

�*+'&!5&<:!**� 3 /�7% 43 0#/�# 3 3!/% 3�/*�#� &( '3�&( 

0,1 0"/100 # 0(  2 '%"( 

 

2.2.3 ��%/!*%*!$, .&!0%*$3:!% $ /"$ ;(&0(��"�#!,% ��- ��&&%�)!! 

.� "%/ '3!-  �0('�#%**�- ;(72 .� "%  +/�&�6*�#�  !*/&�0(, 3273(**�#� 

�%*!"�(&5(0('�0 

� � *�3*20 .('�"�#!,% �!0 ;(�'�&(0, !*/+)!&+<8!0 ;�&0!&�3(*!% 

*%-&�.('�"�#!,% �!1 !70%*%*!- 3 �'/("%**�0 .%&!�/%, 0�6*� �'*% '! 

32$3"%**�% &(*%% *(&+:%*!% �&�3� *(56%*!$ +,( '��3 #�"�3*�#� 0�7#( .�/ 

/%- '3!%0 ��*3+"4 (*'�3, .&!3�/$8%% � ��! "!'%"4*�0+  '&%  +, 3273(**�0+ 

.�3&%6/%*!%0 0%05&(* 0!'�1�*/&!- ! .%&%�! *20 ��! "%*!%0 0%05&(**21 

"!.!/�3 3 *%-&�*(1 #�"�3*�#� 0�7#(. � '(*�3"%**2% 7(&+5%6*20! ! 
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�'%,% '3%**20! !  "%/�3('%"$0! .�3&%6/%*!$ ! #!5%"4 *%-&�*�3 0�7#( 3 

&%7+"4'('% '$6@"21 �'&(3"%*!-  +/�&�6*20! (#%*'(0!, .&!3�/$8!% � 

;+*�)!�*("4*20 *(&+:%*!$0, 0�#+' 52'4  3$7(*2   #"+'(0('*�- 

9� (-'�'�� !,*� '4< [65, 87, 160]. � 1�/$ !7 9'�#�, �'5�& �;!)!*("4*21 

"%�(& '3%**21 .&%.(&('�3   )%"4< !1 .� "%/+<8%#� ! .�"47�3(*!$ /"$ 

3�  '(*�3!'%"4*�- '%&(.!! 3 '%,%*!% .�7/*%-  �0('�#%**�-  '(/!! �'&(3"%*!- 

3%8% '3(0!  +/�&�6*�#� /%- '3!$ .&�3�/!" $  &%/! "%�(& '3%**21  &%/ '3, 

�5"(/(<8!1 *%-&�.&�'%�'!3*20 /%- '3!%0 [59]. 

� &%7+"4'('% 52"! 325&(*2:   

– �%� !/�"® (������	�, ��  !$), $3"$<8!- $  +�)!*(' �/%&6(8!0 

(*'!�� !/(*'�0 (�'!"0%'!"#!/&�� !.!&!/!*(  +�)!*(') [10], 33�/!" $ 3 /�7% 

122 0#/�#; 

– ���.%.'® (��	 «����	»), �'*� $8!- $ � /!.%.'!/(0   *��'&�.*20 

/%- '3!%0 (9'!"�32- 9;!& N-;%*!"()%'!"-L-.&�"!"#"!)!*() [130], 33�/!" $ 3 

/�7% 25,7 0#/�#; 

– �%0(*'!*® (�
�� ��� «�(&07(8!'(» ���� ��  !!), $3"$<8!- $ 

5"��('�&�0 &%)%.'�&�3 NMDA [56], 33�/!" $ 3 /�7% 54 0#/�#;  

– �!�"�/�"® (	�	 «�(&0 '(*/(&'-�%� &%/ '3(»), $3"$<8!- $ 

1�"!*�"!'!��0,  .� �5*20 /�.�"*!'%"4*� 5"��!&�3('4 NMDA 

('&!#%� !;%*!/!",  '&+�'+&( .&!3%/%*( *( &! +*�% 11), 33�/!" $ 3 /�7% 47 0#/�#. 

�25�& /(**�#� 3%8% '3( �5+ "�3"%* *("!,!%0 1�"!*�"!'!,% ��- (�'!3*� '!, 

*(&$/+   �-1�"!*�5"��!&+<8!0! 32$3"%*2 '(�6% NMDA-5"��!&+<8!% 

9;;%�'2 [156]. 

 

N

OH
HCl

 
 

�! +*�� 11 – �'&+�'+&*($ ;�&0+"( '&!#%� !;%*!/!"( 
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�&!  &(3*!'%"4*�0 !7+,%*!! 9;;%�'!3*� '!, 32:%.%&%,! "%**2% .&%.(&('2 

33�/!"! 4  &(7+ .� ���*,(*!!  +/�&�6*�#�  !*/&�0( ! /("%% %6%/*%3*� 3 

'%,%*!% 7 /*%- 3 /�7%,  ��'3%' '3+<8%-  +'�,*�- /�7% + ,%"�3%�(,   +,%'�0 

0%63!/�3�#� .%&% ,@'(   ,%"�3%�( *( �&2 + [36]. �3%/%*!% .&%.(&('�3 

� +8% 3"$"! 3*+'&!6%"+/�,*�   .�0�84< 0%'(""!,% ��#� 7�*/(. � �(,% '3% 

&( '3�&!'%"$ ! .�"47�3("! 1% &( '3�& �&(10("4*�- 373% !  

2.3 1������� � �6 �����%��� 

� 9� .%&!0%*'("4*�- &(5�'% .&!0%*$"! 4 7/�&�32% (+'5&%/*2% �&2 2 

3�7&( '�0 3 0% $)( ! 0a  �- '%"( /� 250 # (n=900) !7 .!'�0*!�( �%*!*#&(/ ��- 

�5"( '! �
�� «��� «�(..�"�3�» *()!�*("4*�#� !  "%/�3('%"4 ��#� )%*'&( 

«�+&,('�3 �!- !* '!'+'». ��"!,% '3� 6!3�'*21 /"$ 9� .%&!0%*'( 52"� 

0!*!0("4*20 ! /� '('�,*20 ,'�52 .�"+,!'4  '('! '!,% �! /� '�3%&*2% 

&%7+"4'('2 !7+,(%021 .a&(0%'&�3  �#"( *� .&!*)!.+ 3 R [20].  

�!3�'*2%  �/%&6("! 4 3 + "�3!$1 3!3(&!$, .&! ��*'&�"!&+%0�- 

'%0.%&('+&% 22±3°C ! �'*� !'%"4*�- 3"(6*� '! 3�7/+1( 30-70%,  3%'�3�- &%6!0 

– /%*4/*�,4, 12/12 ,( �3 3  ��'3%' '3!!   
	� 33215-2014 �' 01.07.2016, 3 

.�"!�(&5�*('*21 �"%'�(1 *( .�/ '!"% .� 6-10 � �5%- ( '%&!"!7�3(**2% 

�+�+&+7*2% #!.�(""%&#%**2% �.!"�! «��"�'�- ��'»), �"%'�! 52"! .��&2'2 

 '("4*20! &%:%',('20! �&2:�(0!   ��&0�320 +#"+5"%*!%0. �!'(*!% 6!3�'*21 

� +8% '3"$"� 4 .�"*�&()!�**20 ��&0�0 /"$ #&27+*�3, .&!#�'�3"%**20 3 

 ��'3%' '3!!   
	� 34566-2019 «��05!��&0( .�"*�&()!�**2% /"$ 

"(5�&('�&*21 6!3�'*21. %1*!,% �!% + "�3!$» �' 01.10.2020. �!3�'*20 /(3("! 

3�/+ ad libitum,  ��'3%' '3+<8+< 
	� � 51232-98 «��/( .!'4%3($. 	58!% 

'&%5�3(*!$ � �&#(*!7()!! ! 0%'�/(0 ��*'&�"$ �(,% '3(». 

�&! .&�3%/%*!! 9� .%&!0%*'�3 6!3�'*2% &( .&%/%"$"! 4 .� #&+..(0 

0%'�/�0  '&('!;!�()!!   ! .�"47�3(*!%0 3 �(,% '3% � *�3*�#� �&!'%&!$ 0(  2 

'%"(. 

�(5�&('�&*2% 6!3�'*2% /� *(,("( !  "%/�3(*!$  �/%&6("! 4 5 /*%- /"$ 

(/(.'()!!. �� 3&%0$ 9'�#� .%&!�/( + 6!3�'*21 �(6/2- /%*4 ��*'&�"!&�3("� 4 

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

() .�"�6%*!% '%"( 3 .&� '&(* '3% (% '% '3%**�% !"! 32*+6/%**�%); *�&0(: 

% '% '3%**�%; 

5) +.!'(**� '4 (*�&0("4*($, .�*!6%**($, .�32:%**($); *�&0( – *�&0("4*($; 

3) '%"� "�6%*!% ( !"4*�%,  &%/*%%,  "(5�%); *�&0( –  &%/*%%. 

– ��3%/%*!% ( .���-*�%, 3�75+6/@**�%, +#*%'@**�%); *�&0( –  .���-*�%. 

– �� '�$*!% :%& '! (/"!*( 3�"� , !1 *(.&(3"%*!%, 5"% �, .&�,*� '4 

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

*(.&(3"%**� '4 3�"� , 1(&(�'%&*2% /"$ /(**�#� 3!/( 6!3�'*21, :%& '4 

5"% '$8($ 9"( '!,*($, .&�,*� +/%&6!3(%' $ 3 ��6%. 

– �� '�$*!% ��6!: 

() )%"� '*� '4; *�&0( – �' +' '3!% .�3&%6/%*!-; 

5) )3%' (5"%/*�-&�7�32-, 5"%/*� '4, .��&( *%*!%,  !*<:*� '4, 

6%"'+:*� '4); *�&0( – 5"%/*�-&�7�32-; 

3) 3"(6*� '4 (.�32:%**($, +0%&%**($,  +1($); *�&0( – +0%&%**� 3"(6*($; 

#) 7(.(1; *�&0( –  .%)!;!,% �!-, 1(&(�'%&*2- /"$ /(**�#� 3!/( 6!3�'*21; 

/) '%0.%&('+&( (.�32:%**($, +0%&%**�-'@."($, .�*!6%**($); *�&0( – 

+0%&%**�-'@."($, �/!*(��3($ *(  !00%'&!,*21 +,( '�(1; 

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

6) *("!,!%/�' +' '3!% *�3��5&(7�3(*!-; 

*�&0( – �' +' '3!% *�3��5&(7�3(*!-. 

– �� '�$*!% 3!/!021  "!7! '21 �5�"�,%�: 

() )%"� '*� '4; *�&0( – �' +' '3!% .�3&%6/%*!-; 

5) )3%'; *�&0( – 5"%/*�-&�7�32%; 

3) 3"(6*� '4; *�&0( – +0%&%**� 3"(6*2%; 

#) *("!,!%/�' +' '3!% 32/%"%*!-; 

*�&0( – �' +' '3!% *% 1(&(�'%&*21 32/%"%*!-; 

/) *("!,!%/�' +' '3!% *�3��5&(7�3(*!-; *�&0( – �' +' '3!% *�3��5&(7�3(*!-. 

�!3�'*2%   �5*(&+6%**20! 3 1�/% � 0�'&( �'�"�*%*!$0! 3 

9� .%&!0%*'("4*2% #&+..2 3�"<,%*2 *% 52"!. 
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� %0 6!3�'*20 .&! 3(!3(" $ !*/!3!/+("4*2- *�0%& 3 3!/% 0%'�! *( 

:%& '! 6!3�'*�#�; ;!� !&�3(" $ *�0%& !  "%/+%0�- #&+..2 ! *(73(*!% 

!  "%/�3(*!$. 

�3'(*(7!$ � +8% '3"$"( 4   ! .�"47�3(*!%0  .%)!("!7!&�3(**�- 

+ '(*�3�! ;!&02 Open Science (��  !$). � �(,% '3% 0%'�/( 93'(*(7!! 

! .�"47�3("( 4 !*#("$)!$ �	2. 

�!�9'!,% ��- ��0!  !%- �
�� ��� !0. �.�. 
�"!��3( ���� ��  !! 

52"! &(  0�'&%*2 ! +'3%&6/%*2 3%'%&!*(&*2% .&�'���"2 .�  �5"</%*!< 

5!�9'!,% �!1 *�&0  �/%&6(*!$ ! ! .�"47�3(*!$ 9� .%&!0%*'("4*21 6!3�'*21 3 

!  "%/�3(*!! (.&�'���"2 A 17/16 �' 29.12.2016, A ���/3-2018 �' 27.12.2018,  

A 2/23 �' 06.04.2023). 

2.4 ����������� ��
��
������ ��
�6 �������� 8����
���� 

�� .%&!0%*' .&�3�/!"! *( 5%"21 *%"!*%-*21 �&2 (1 .&! /3+1 .+'$1 

33%/%*!$ 3%8% '3(: 3*+'&!5&<:!**2- ! 3*+'&!6%"+/�,*2-. �  "%/+%0+< 

 +5 '(*)!< 33�/!"! �/*��&('*�. �"$ �.&%/%"%*!$  &%/*% 0%&'%"4*�- /�72 

(��50) ! .�"47�3("! '(5"!,*2- 9� .&%  -0%'�/ .� �.�. �&�7�&�3 ��0+ [49]. 

2.5 "����������� � �'��
 ������%��#� ������� 

�2&(6%**� '4  +/�&�6*�#�  !*/&�0( + �&2  .� "% 33%/%*!$ � %*�5!�'!�( 

�.&%/%"$"( 4 3!7+("4*� .� 0�/%&*!7!&�3(**�- :�("% Racine [134], 32/%"$<8%- 

7 +&�3*%- !*'%* !3*� '!  +/�&�6*�#�  !*/&�0(: 

– �&�3%*4 0 – �' +' '3!% .�3%/%*,% �!1 !70%*%*!-.  

– �&�3%*4 1 .&%/.�"(#(%'  *!6%*!% �58%- (�'!3*� '! 6!3�'*�#�.  

– �&�3%*4 2 – .�$3"%*!% �!3('%"4*21 /3!6%*!- #�"�3�- !"! 6%3('%"4*21 

/3!6%*!-.  

– �&�3%*4 3 – +*!"('%&("4*2- !"! 5!"('%&("4*2- �"�*+  .%&%/*!1 "(. 5%7 

&�<8!1 /3!6%*!-, *("!,!%  !*/&�0( ='&(+5( ! 32'$#!3(*!% '%"(.  

– �&�3%*4 4 – �"�*+  �5%!1 .%&%/*!1 ��*%,*� '%-   &�<8!0! /3!6%*!$0!.  

– �&�3%*4 5 – 32'$#!3(*!% ! "%6(,%% .�"�6%*!% + 6!3�'*21, �"�*!��-

'�*!,% �!%  +/�&�#!. 
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– �&�3%*4 6 – 32 ���!*'%* !3*2% '�*!,% �!%  +/�&�#! ! *("!,!% 

9� '%*7!-.  

�(*%% 52"� + '(*�3"%*�, ,'� 4-6 +&�3*! .� 0�/%&*!7!&�3(**�- :�("% 

Racine �'&(6(<' 3!7+("4*� &%#! '&!&+%02% .&!7*(�! 32&(6%**�#�  +/�&�6*�#� 

 !*/&�0( + /(**�#� 3!/( 9� .%&!0%*'("4*21 6!3�'*21 !  �.� '(3!02   

.&�$3"%*!$0! #%*%&("!7�3(**�#�  +/&�6*�#�  !*/&�0( !"! 9.!"%.'!,% ��#� 

 '('+ ( (Status epilepticus) + ,%"�3%�( [60, 85]. 

�%"!,!*(  +/�&�6*�- /�72 �.&%/%"$"( 4 90.!&!,% �!0 .+'%0 .&! 

33%/%*!! �%*!"�(5(0('( 3 /!(.(7�*% /�7, *% .&%32:(3:!1 7*(,%*!$ ��50. 

�&! 0�/%"!&�3(*!! �'&(3"%*!$   3�7*!�*�3%*!%0  +/�&�6*�#�  !*/&�0( 

�5&('!020 !*#!5!'�&�0 ��� �)%*!3("! 4 *( .&�'$6%*!! 2 ,( �3  "%/+<8!% 

.(&(0%'&2: 

– "('%*'*2- .%&!�/ *( '+."%*!$  +/�&�#, 3 0!*+'(1; 

– 32&(6%**� '4  +/�&�6*�#�  !*/&�0(, 3 5(""(1; 

– .&�/�"6!'%"4*� '4  +/�&�#, 3 0!*+'(1; 

–"%'("4*� '4 6!3�'*21 .&!  +/�&�#(1, 3 .&�)%*'(1. 

2.6 "����� �'��
� ���������, ���#������( 
��������, ����� � 

7
�������������6 %������6 

2.6.1 % ' «	'�&2'�% .�"%» 

% ' «	'�&2'�% .�"%» .&�3�/!' $ 3 �3(/&('*�- �(0%&%   7(,%&*%**20! 

5���320!  '%*�(0! ! /*�0 (50×50×50). � '�,*!�  3%'( &( .�"(#(%' $ *(/ 

�(0%&�-. � ! .�"47�3(*!%0  ! '%02 VideoMot2 (TSE, 
%&0(*!$) ;!� !&+<' $ 

1(&(�'%& ! ��"!,% '3� /3!6%*!- 6!3�'*21, .�"+,%**2% &%7+"4'('2 

�5&(5('23(<' $   .�0�84<  ��'3%' '3+<8%#� .&�#&(00*�#� �5% .%,%*!$. 

�  "%/�3(*!% .&�3�/!' $ *( 5%"21 (+'5&%/*21 �&2 (1- (0)(1, 3 '%,%*!% 2-1 

0!*+' ;!� !&+<' $ .��(7('%"!: #�&!7�*'("4*($ ! 3%&'!�("4*($ (�'!3*� '4 

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

&(  '�$*!% 3 '%,%*!% 9� .%&!0%*'(, �58($ /3!#('%"4*($ (�'!3*� '4, ��"!,% '3� 

/3!6%*!- 3 )%*'&% ."�8(/�! ! *( .%&!;%&!!.  



 60

2.6.2 % ' + "�3*�- &%(�)!! .(  !3*�#� !75%#(*!$ (����) 

�� .%&!0%*'2 .&�3�/!"! *( 5%"21 *%"!*%-*21 �&2 (1- (0)(1. �� '�$*!% 

.&�)%  �3 .(0$'! + 9� .%&!0%*'("4*21 6!3�'*21 �(� ��0.�*%*'( ��#*!'!3*21 

;+*�)!- �.&%/%"$"! 3 /3+1�(0%&*�- + '(*�3�% PACS-30 (Columbus Instruments, 

�=�)   .�0�84< �)%*�! + "�3*�- &%(�)!! .(  !3*�#� !75%#(*!$ 5�"%3�#� 

&(7/&(6%*!$ (����), .&%/.�"(#(<8%- 32&(5�'�+ + 6!3�'*21 &%;"%� ( *( 

�/*��&('*2- 5�"%3�-  '!0+" ('�� 1 0� .&�/�"6!'%"4*� '4< 3  %�+*/2 3 '@0*�0 

�' %�% �(0%&2, .&%/.�,!'(%0�0 �&2 (0!). 	58%% 3&%0$ 9� .%&!0%*'( /"$ 

�(6/�#� 6!3�'*�#� – 120  %�+*/. 

�� .&�3%/%*!$ � *�3*�#� 9� .%&!0%*'( �&2  .&�3%&$"! *( *("!,!% 

*�&��3�#� &%;"%� (, 3 !  "%/�3(*!! ! .�"47�3("! 4 '�"4�� 6!3�'*2% + ��'�&21 

3&%0$ .&%523(*!$ 3  3%'"�- �(0%&% ("('%*'*2- .%&!�/ .%&3�#� 7(1�/() *% 

.&%32:("� 20  %�+*/. 	5+,%*!% 6!3�'*21 (5�"%3�% &(7/&(6%*!%) .&�3�/!"! 

,%&%7 24 ,( ( .� "% 33%/%*!$  +/�&�6*�#� (#%*'( ! *( '+.!3:%#� .� "% 

 +/�&�6*�#�  !*/&�0(. �� .&�!73%/%*!% .&�3�/!"� 4 ,%&%7 2, 24 ! 48 ,( �3 

.� "% �5+,%*!$. �&! .&�3%/%*!! 9� .%&!0%*'( ;!� !&�3("! 4  "%/+<8!% 

.��(7('%"!: 3&%0$ .%&3�#� 7(1�/( 3 '%0*+< �(0%&+ – 9'� "('%*'*2- .%&!�/, 3&%0$ 

.&%523(*!$ 3  3%'"�- ! '%0*�- �(0%&(1.  

2.6.3 % ' «��'&(.�""$)!�**�% !75(3"%*!% (��) /"$ �)%*�! ��#*!'!3*21 

;+*�)!- 

�(**2- '% '   0�/!;!�()!$0! �. ��*/(&%*�� [5], ! .�"47+%' $ /"$ �)%*�! 

��#*!'!3*21 ;+*�)!- ! .�73�"$%' !7+,!'4 !*/!3!/+("4*2% &(7"!,!$ &%:%*!$ 

7(/(,! .&! .�! �% .+'! !75(3"%*!$ !7 � '&�-  '&%  - !'+()!!. % '!&�3(*!% 

6!3�'*21 .&�3�/!"! 3 + '(*�3�% «�� '&(.�"$)!�**�% !75(3"%*!%» /"$ �&2  

0(  �- 220-350 #, .&�!73�/ '3( ��� 	'�&2'($ �(+�(, �� �3(, ��  !$.  

� '(*�3�+ *(.�"*$"! 3�/�-   '%0.%&('+&�- 22-24°�, .&�7&(,*2- )!"!*/& 

3*+'&! + '(*�3�! 52" .�#&+6%* 3 3�/+ *( 2,5  0. �&2 ( .�0%8("( 4 3� 3*+'&4 

)!"!*/&( 13� '�0 3*!7, ,'� .�73�"$%' !0!'!&�3('4 .(/%*!% 3 3�/+. 

�&%0$ '% '!&�3(*!$ – 2 0!*+'2.  
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	)%*!3(%02% .��(7('%"!: "('%*'*2- .%&!�/ /3!#('%"4*�- (�'!3*� '!, 

"('%*'*2- .%&!�/ .�/*2&!3(*!$ .�/ �&(- )!"!*/&(, ,! "� ! /"!'%"4*� '4 

(3%& !3*21 &%(�)!- 3 ;�&0% �(&(5�(*!- ! .&26��3 3*+'&! )!"!*/&(. 

2.7 �'��
 ��������� ��(���������6 9��
'�( � ����� «��� 6��
�» 

�� .%&!0%*'2 .&�3�/!"! *( 5%"21 *%"!*%-*21 �&2 (1- (0)(1. �(&+:%*!% 

*%-&�0�'�&*21 ;+*�)!- .� "%  +/�&�# �"!*!,% �! 32&(6(<' $ �58%- 

 "(5� '4<, ( '%*!%-. �!7!�"�#!,% �!- '% ' «�!"( 13('(» .&�3�/!" $   

.&!0%*%*!%0 .&!5�&( /"$ �.&%/%"%*!$  !"2 13('( Gripstrengthmeter 303500 

series, TSE (
%&0(*!$). �%#! '&!&�3("! 0(� !0("4*+<  !"+ (p), .&!�"(/23(%0+< 

6!3�'*20 .&! �'.+ �(*!! &%:%'�!, *( ��'�&�- + '(*�3"%* 

32 ���,+3 '3!'%"4*2- /(',!�. �!"( 13('�! !70%&$%' $ 3 *4<'�*(1. �70%&%*!$ 

.�3'�&$"! 3 &(7(, 0%/!(**�% 7*(,%*!% 52"� ! .�"47�3(*� /"$  '('! '!,% ��- 

�5&(5�'�! &%7+"4'('�3. 

2.8 �'��
 ��
�����( ����� ��( ������������ 

�� .%&!0%*'2 .&�3�/!"! *( 5%"21 (+'5&%/*21 �&2 (1- (0)(1   

.&!0%*%*!%0 3%'%&!*(&*�#� 9"%�'&��(&/!�#&(;( «��"!-�.%�'&-8�» (�%-&� �;', 

��  !$). 

�! '�"!,% ��% (���) ! /!( '�"!,% ��% (���) (&'%&!("4*�% /(3"%*!% 

!70%&$"! *( .&!5�&% /"$ *%!3(7!3*�#� !70%&%*!$ �� «NIPB-8» (Columbus 

Instruments, �=�). �!3�'*2% .&%/3(&!'%"4*� .�0%8("! 4 3 &% '&%-*%&2, 

+ '(*(3"!3("! 3 '%&0� '(*)!! «Tail Warmer» .&! '%0.%&('+&% 37º� *( 20 0!*+' 

/"$ &(7�#&%3( 13� '�3�- (&'%&!!. �� "% 9'�#�   .�0�84< &%7!*�3�- ("('%� *�-) 

0(*6%'2 .&�!73�/!"! .%&%6('!% 13� '�3�- (&'%&!! ! !70%&$"! /(3"%*!% .+'@0 

%@ .� '%.%**�#� � "(5"%*!$ (0%'�/ ��&�'��3() [26]. �70%&%*!% .&�3�/!"! 3 &(7(. 

– �%#! '&()!$ 9"%�'&��(&/!�#&(002 3� II-�0  '(*/(&'*�0 �'3%/%*!!. 

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

&% '&%-*%&. �"%�'&�/2 33�/!"! 4 �&2 (0 .�/��6*�. ��
 7(.! 23("!, ! .�"47+$ 

 '(*/(&'*2% �'3%/%*!$. ���(7('%"! ��
 &(  ,!'23("! .� II  '(*/(&'*�0+ 
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�'3%/%*!<. 	5&(5�'�( .�"+,%**21 &%7+"4'('�3 .&�!73�/!"( 4 3 .&!"(#(<8!0 $ 

� �5�&+/�3(*!< .&�#&(00*�0 �5% .%,%*!! «��"!-�.%�'&».  

2.9 �'��
 
�������� '����6����7������ #������#� ���# � '�����( 


���� 

�� .%&!0%*'2 .&�3�/!"! *( *%"!*%-*21 5%"21 �&2 (1. ��"+,(%02% �' 

6!3�'*21 �5&(7)2 �&�3! ! '�(*! #�"�3*�#� 0�7#( (.� 6 6!3�'*21 *( �/*+ '�,�+ 

3&%0%**�#� !*'%&3("() (*("!7!&�3("! 4 *( (�'!3*� '4 ()%'!"1�"!*9 '%&(72 .� 

0%'�/+ �""0(*( [83]. �&%0%**2% '�,�! 7(5�&( 5!�0('%&!("( 325!&("! 4 *( 

� *�3(*!! .�"+,%**21 9� .%&!0%*'("4*21 /(**21 � .&%�&(8%*!!  +/�&�# + 

6!3�'*21 .&! 3�7/%- '3!! ;(&0(��"�#!,% ��- ��&&%�)!!. 
�"�3*�- 0�7# 

.&�023("! 3 0,9% &( '3�&% 1"�&!/( *('&!$, 32 +:!3("! ! 32/%&6!3("! .&! 

'%0.%&('+&% 5-10
�� /� .&�3%/%*!$ .&�)%/+&2 #�0�#%*!7()!!.  

�"$ �.&%/%"%*!$ (�'!3*� '! ;%&0%*'( ! 1�/*2- #�0�#%*('   

��*)%*'&()!%- 111 0#/0" ! )%"4*+< �&�34 &(73�/!"! 3 25 &(7 �-Na-;� ;('*20 

5+;%&�0 1/15N   &� 7,4 /"$ #�0�#%*('( !7 #�"�3*�#� 0�7#( ! &� 7,8 /"$ )%"4*�- 

�&�3!. �( (*("!7 �'5!&("! .� 0,2 0" &(73%/%*!$, &%(�)!< .&�3�/!"! *( 3�/$*�- 

5(*% .&! 37
��. �� "% /�5(3"%*!$ 0,05 0" 0,035N &( '3�&(  +5 '&('( 

()%'!"'!�1�"!*( ,%&%7 15 0!* .&�3�/!"! !*#!5!&�3(*!% &%(�)!! 0,1 0" &( '3�&( 

97%&!*( (1% &( '3�&), .&�52 /� '(3("! !7 3�/$*�- 5(*! ! /�5(3"$"! 2 0" 0,01% 

&( '3�&( 5,5'-�!'!�5! (2-*!'&�5%*7�-*�- �! "�'2) (���) 3  ��'3%' '3+<8%0 

5+;%&%. � ��*'&�"4*2% .&�52 /"$ �.&%/%"%*!$  .�*'(**�#� #!/&�"!7( 

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

!*�+5()!! .&�52 ;�'�0%'&!&�3("! .&! /"!*% 3�"*2 412 *0 3 �<3%'(1   /"!*�- 

�.'!,% ��#� .+'! 1  0. 

2.10 $�����9���#� ��
�� ����������� #������#� ���# 
��� 

�(5�& #! '�"�#!,% �!1 �5&(7)�3 '�(*%- #�"�3*�#� 0�7#( + 6!3�'*21 52" 

.&�3%/%* 3 &(7*2% 3&%0%**2% .&�0%6+'�! .� "% 33%/%*!$  +/�&�6*21 (#%*'�3 ! 

 &%/ '3 ;(&0(��"�#!,% ��- ��&&%�)!!. 
�"�3*�- 0�7# �&2  .�0%8("! /"$ 

;!� ()!! 3 10 % &( '3�& *%-'&("4*�#� ;�&0("!*(. 
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�('%0 � +8% '3"$"! .&�3�/�+, .� "% ,%#� .&%.(&('2 7("!3("! 3 .(&(;!*. 

�&%72 '�"8!*�- 5 0�0 ��&(:!3("! 3  ��'3%' '3!!   0%'�/(0! �!  "$ ! 

=.!"40%-%&(, #%0('�� !"!*�0 ! 9�7!*�0. �7�5&(6%*!$ �5&(7)�3 ;!� !&�3("! 4 

  .&!0%*%*!%0 ;�'��(0%&2 (Nikon DS-Fi1c) ! "<0!*% )%*'*�#� 0!�&� ��.( 

(Nikon Eclipse 80i), � *(8@**�#� �5?%�'!3�0 Plan Fluor 20x/0.50 DIC N2 C/0.17 

WD 2.1 ! ��+"$&�0 110. �3%"!,%*!% �5?%�'!3(  � '(3!"� x100, x400. �2/%&6�( 

.&!  ?@0�%  � '(3!"( 1/150  %�+*/2. �*!0�! /%"("! 4 3 32 ���0 (2560x1920 

.!� %"%-) &(7&%:%*!!. 

2.11 4��6��� ��
�� ����������� ����'�� 
���� 

�"$ .&�3%/%*!$ 5!�1!0!,% ��#� (*("!7( � +8% '3"@* �'5�& 

5!�"�#!,% ��#� 0('%&!("( (�&�3!) + 6!3�'*21 3 .&�5!&�! ,%&%7 �.&%/%"@**2% 

3&%0%**2% !*'%&3("2: 24, 48 ,( �3 ! 7, 14  +'��. 

	'�5&(**2- 5!�"�#!,% �!- 0('%&!(" .�/3%&#(" $ .&�)%  + 

)%*'&!;+#!&�3(*!$ ()%*'&!;+#( Z 326 K, .&�!73�/ '3( 
%&0(*!$,  %&!-*2- 

*�0%& 66110159). �%*'&!;+#!&�3(*!% � +8% '3"$"� 4 .&!  "%/+<8!1 

.(&(0%'&(1: 3000 �5�&�'�3 3 0!*+'+, '%0.%&('+&( 4°C, .&�/�"6!'%"4*� '4 – 10 

0!*+'. �"$ /("4*%-:!1 !  "%/�3(*!- �'5!&("! *(/� (/�,*+< 6!/�� '4 – 

 23�&�'�+. �  "%/�3("! .&�7&(,*+<  23�&�'�+ 5%7 .&!7*(��3 #%0�"!7(. 

	.&%/%"%*!% 5!�1!0!,% �!1 .��(7('%"%- .&�3�/!"! *( (*("!7('�&% �-25 

(«BioSystems», � .(*!$)   ! .�"47�3(*!%0 *(5�&�3 �	 «�%�'�&-�% '» (��  !$). 

� !  "%/�3(*!! �.&%/%"$"! .��(7('%"!: '&!#"!)%&!/2, �58!- 1�"% '%&!*, �58!- 

5!"!&+5!*, ("45+0!*, 0�,%3!*+, �&%('!*!*, ( '(�6% (�'!3*� '4 &$/( ;%&0%*'�3 

(( .(&'('(0!*�'&(* ;%&(72, ("(*!*(0!*�'&(* ;%&(72, "(�'('/%#!/&�#%*(72, 

�&%('!�!*(72, 8%"�,*�- ;� ;('(72). �("!5&�3�+ (*("!7('�&( ! 3*+'&%**!- 

��*'&�"4 �(,% '3( !  "%/�3(*!- .&�!73�/!"! *( �("!5&�3�,*21 ! ��*'&�"4*21 

0('%&!("(1 �	 «�%�'�&-�% '» (��  !$). 
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2.12 ��� ���� ��
�����( ����
�������( ������� � ����
����#� 

�
������� ������� 

�'�52 !  "%/�3('4 (*'!�� !/(*'*+<  ! '%0+ (�	�), ! .�"47�3("! ."(70+ 

�&�3! ! 9&!'&�)!'(&*+< 373% 4. �&!'&�)!'(&*+< 373% 4 .�"+,("!, 

)%*'&!;+#!&+$ )%"4*+< �&�34 .&! 3000 g 3 '%,%*!% 3 0!*+'. �('%0 '&!6/2 

.&�023("! 9&!'&�)!'2 ;!7!�"�#!,% �!0 &( '3�&�0 !  *�3( )%*'&!;+#!&�3("!. 

�7 �'02'21 9&!'&�)!'�3 #�'�3!"! #%0�"!7(', ! .�"47+$  .%)!("4*2% 0%'�/2 /"$ 

�(6/�- 0%'�/!�!. � #%0�"!7('% 9&!'&�)!'�3 �.&%/%"$"! .��(7('%"! 

(*'!�� !/(*'*�- 7(8!'2, 3 ,( '*� '!  +.%&�� !//! 0+'(7+ (�	�), 

7(8!8(<8+< �"%'�! �' .�3&%6/%*!$  +.%&�� !/*20! &(7!�("(0! [35], ( '(�6% 

#"+'('!�*.%&�� !/(7+ (
�), #"+'('!�*&%/+�'(7+ (
�) [93]. ��'!3*� '4 .&�)%  �3 

.%&%�! *�#� ��! "%*!$ "!.!/�3 (�	�) �)%*!3("! .+'%0 �.&%/%"%*!$ 

��*)%*'&()!- 3�  '(*�3"%**�#� #"+'('!�*( (�
) [84], ( '(�6% 0("�*�3�#� 

/!("4/%#!/( (���) �(�  '(5!"4*�#� ��*%,*�#� .&�/+�'( �	� [152]. 

�  "%/�3(*!% .&�3�/!"� 4 *( 5!�1!0!,% ��0 (*("!7('�&% «�-25» (BioSystems 

� .(*!$). 

2.13 ����������� 
��� ���� TUNEL-���������6 
����
 

�"$ !7+,%*!$ ��"!,% '3( TUNEL-.�7!'!3*21 �"%'�� 3 3! �,*�- ��&% �&2  

�5&(7)2 ;!� !&�3("! 3 10% ;�&0("!*% ! 7("!3("! 3 .(&(;!*. �'(*/(&'*2% 

 &%72 '�"8!*�- 5-6 0�0  /%"(*2 *( &�'()!�**�0 .�"+(3'�0('!,% ��0 

0!�&�'�0% RWD Minux S700 ! .�0%8%*2 *( .&%/0%'*2%  '@�"( .&�!73�/ '3( 

;!&02 BioVitrum &(70%&�0 26×76×1 00,   (/#%7!3*20 .��&2'!%0 PCI,  � 

:"!;�3(**�- �&�0��-,   ��"�&!&�3(**20 5%"20 �&(%0 3 ��"!,% '3% 10 :'+� *( 

 '%�"� /"$ .� "%/+<8%- ��&( �! 0%'�/�0 TUNEL (Terminal deoxynucleotidyl 

transferase dUTP nick end labeling). �"$ 32.�"*%*!$ !  "%/�3(*!- .&!0%*$" $ 

«�(5�& /"$ !7+,%*!$ (.�.'�7( TUNEL In Situ (Green, FITC), One-step TUNEL In 

Situ Apoptosis Kit» (Elabscience® E-CK-A320). 	�&(:%**2% .&%.(&('2 *(�&23("! 

.��&�3*20  '%�"�0 &(70%&�0 24150 00 .&�!73�/ '3( BioVitrum   0�*'!&+<8%- 

 &%/�- Mowiol. �7�5&(6%*!$  &%7�3 #�"�3*�#� 0�7#( 52"! .�"+,%*2   .�0�84< 
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0!�&� ��.( Nikon Eclipse 80i   )3%'*�- �(0%&�- Nikon DS-Fi1c .&! +3%"!,%*!! 

1100 /"$ (*("!7( ! 1200 /"$ ;�'�0('%&!("�3 3 &(7&%:%*!! 1280×960 .!� %"%- 

.&�#&(00�- NIS-Elements AR 4.20.00. �"$ .� "%/+<8%- &(5�'2   !7�5&(6%*!$0! 

! .�"47�3("( 4 .&�#&(00( VideoTest Software. ��/ ,@' (.�.'�'!,% �!1 TUNEL+-

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

6!3�'*�#�, ! /("%% &(  ,!'23("!  &%/*%% ��"!,% '3� *( #&+..+. 

2.14 "����� ������� ��
�( ������
� ����6 

�'('! '!,% �($ �5&(5�'�( &%7+"4'('�3 !  "%/�3(*!$ 52"( .&�3%/%*(   

! .�"47�3(*!%0 .(�%'( .&�#&(00 Statistica 10.0. �'�' .&�)%   3�"<,(" 3  %5$ 

*% ��"4�� 9'(.�3: �.&%/%"%*!% &(70%&( 325�&�!, �.&%/%"%*!% '!.( /(**21, 

(*("!7 &( .&%/%"%*!$ ��"!,% '3%**21 /(**21, .&%/ '(3"%*!% /(**21 ! 325�& 

0%'�/�3 (*("!7(. 

�"$  &(3*%*!$ *% ��"4�!1 *%7(3! !021 325�&��, .&%/ '(3"%**21 

��"!,% '3%**20! .%&%0%**20!, 52" .&!0%*@* *%.(&(0%'&!,% �!- &(*#�32- 

(*("!7 3(&!()!- .� �&( �%"+-��""! + (Kruskel-Wallis ANOVA). �%7+"4'('2 52"! 

.&%/ '(3"%*2 /3+0$ '!.(0! /(**21: ��"!,% '3%**20! (/(**2% !  "%/�3(*!$) ! 

�(,% '3%**20! (/�"$ 6!3�'*21   �'�"�*%*!$0! !7+,(%021 .&!7*(��3). 

��0!0� 0%/!(*2 (�%), 3 &(5�'% .&!3%/%*2 0!*!0("4*�% (Min) ! 

0(� !0("4*�% (Max) 7*(,%*!$, "!5� �3(&'!"! (LQ, UQ), ( '(�6% ,! "%**� '4 

325�&�! (N). �"$ /�.�"*!'%"4*�#� 32$3"%*!$ &(7"!,!- 0%6/+ �'/%"4*20! 

#&+..(0! .&!0%*$" $ (.� '%&!�&*2- 0%'�/ «�&(3*%*!%  &%/*!1 &(*#�3 /"$ 3 %1 

#&+..» (*%.(&(0%'&!,% �!- Dunn test). 

�"$ .&%/ '(3"%*!$ /(**21, *% .�/,!*$<8!1 $ 7(��*+ *�&0("4*�#� 

&( .&%/%"%*!$, *% .&!3�/!"� 4  &%/*%% (&!;0%'!,% ��% 7*(,%*!% (M) ! 

 '(*/(&'*�% �'�"�*%*!% (SD). �(,% '3%**2% /(**2% 52"! .&%/ '(3"%*2 3 3!/% 

(5 �"<'*�- ,( '�'2 (n), ( '(�6% +�(723("( 4 ,! "%**� '4 325�&�! (N).  

��"+,%**�% 7*(,%*!% &-+&�3*$ /"$ .�/'3%&6/%*!$ *+"%3�- #!.�'%72 

/�"6*� 52"� 52'4 5�"4:% 0,05. � "! &D0,05, *+"%3+< #!.�'%7+ �'�"�*$"!, ( .&! 

&>0,05 – .&!*!0("!.  
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����� 3 0�50�4�!-� :-�$�0�"��!��,��. "�	��� 

�/	�0�1���� ���	0�"� $0� ��!0�. ��!�-��-���� 

8����-�04�"�!�" 

3.1 ����������� �����( ��
�� ����� 8����
���� 

�"$ &(7&(5�'�! 9� .%&!0%*'("4*�- 0�/%"! .&%6/% 3 %#� *%�51�/!0� 52"� 

�)%*!'4 � '&+< '�� !,*� '4 *�3�#� 0�/%"4*�#�  �%/!*%*!$ �%*!"�(&5(0('( 

(#!/&�1"�&!/ 7(0%8%**�#� 2[(/!0%'!"(0!*�)0%'!"] (&!"/!0%'!"�(&5(0('(, 

C7H7O2N) .&! &(7"!,*21 .+'$1 .� '+."%*!$ 3 �&#(*!70. 

�� .%&!0%*'2 .&�3�/!"! *( 5%"21 *%"!*%-*21 �&2 (1 0(  �-  

180-220 # (4 #&+..2 6!3�'*21 .� 3 � �5! 3 �(6/�-). �%*!"�(&5(0(' 33�/!"! 

�/*��&('*�, 3*+'&!5&<:!**� (3/5). �*/!3!/+("4*2- �5?%0 33�/!0�- /�72 

(�5?%0) /"$ �(6/�#� 6!3�'*�#� &(  ,!'23(" $ ! 1�/$ !7 7*(,%*!$ 0(  2 '%"(. 

	.&%/%"%*!% .&�3�/!"� 4 .&! .�0�8! '(5"!,*�#� 9� .&%  -0%'�/( .�  

�.�. �&�7�&�3 ��0+ [49]. �  ��'3%' '3!!   '(5"!)(0! 325!&("! 7*(,%*!$ 4-1 

 � %/*!1 /�7.  

	.&%/%"%*!%  &%/*% 0%&'%"4*�- /�72 (��50) �%*!"�(&5(0('( 52"� 

.&�3%/%*� .&! /3+1 .+'$1 33%/%*!$ 3%8% '3(: 3*+'&!5&<:!**�0 ! 

3*+'&!6%"+/�,*�0. �"$ �)%*�! '�� !,% �!1 9;;%�'�3 �%*!"�(&5(0('( (��50 ! 

 .� �5*� '4 32723('4 #!5%"4 6!3�'*21) .&! �/*��&('*�0 33%/%*!!,   +,%'�0 

'�#�, ,'� .� /(**20 "!'%&('+&2 .&�$3"%*!$ '�� !,% ��#� /%- '3!$ �(&5(0('�3 

32$3"$<' $ 52 '&� ! *%��'�&2% .&%/ '(3!'%"! #&+..2 �5"(/(<' 32 ���- 

'�� !,*� '4< [9], 52"! 325&(*2 4 .� "%/�3('%"4*2% /�72: 

– .&! 3*+'&!6%"+/�,*�0 33%/%*!!: 8.0, 10.0, 12.6,15.8 0#/�#; 

– .&! 3*+'&!5&<:!**�0 33%/%*!!: 1.0,1.26 1.58, 2.0, 0#/�#. 

�%7+"4'('2  �&!*!*#�3�#� !  "%/�3(*!$ .� �.&%/%"%*!< ��"!,% '3%**21 

1(&(�'%&! '!� � '&�- '�� !,*� '! �%*!"�(&5(0('( .&%/ '(3"%*2 3 '(5"!)(1  

10-11. 
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(5"!)( 10 − �%7+"4'('2 �)%*�! � '&�- '�� !,*� '! (#!5%"!) .&! 

3*+'&!5&<:!**�0 33%/%*!! �%*!"�(&5(0('( 5%"20 *%"!*%-*20 �&2 (0- (0)(0 

�� .%&!0%*'("4*($ 

#&+..( 

�25&(**2% (*('+&("4*2%) 7*(,%*!$ /�7 
(0#/�#) 

�� "%/�3('%"4*� '4 

&%(�)!- 

1,0 1,26 1,58 2,0 

�%*!"�(&5(0('  

��"!,% '3� .�#!5:!1 6!3�'*21 

(.("�/�58%% ,! "� 6!3�'*21 3 #&+..%) 0,1,2,3 

0/3 1/3 2/3 3/3 

�&! 3*+'&!5&<:!**�0 33%/%*!! �%*!"�(&5(0('( + '(*�3"%**�% 

&( .&%/%"%*!% #!5%"! 6!3�'*21 .�73�"$%' �.&%/%"!'4 3%"!,!*+  

��50 =1,43±0,12 0#/�#.  

(5"!)( 11 − �%7+"4'('2 �)%*�! � '&�- '�� !,*� '! (#!5%"!) .&! 

3*+'&!6%"+/�,*�0 33%/%*!! �%*!"�(&5(0('( 5%"20 *%"!*%-*20 �&2 (0- (0)(0 

�� .%&!0%*'("4*($ 

#&+..( 

�25&(*2% (*('+&("4*2%) 7*(,%*!$ /�7 
(0#/�#) 

�� "%/�3('%"4*� '4 

&%(�)!- 

8,0 10,0 12,6 15,8 

�%*!"�(&5(0('  

��"!,% '3� .�#!5:!1 6!3�'*21 

(.("�/�58%% ,! "� 6!3�'*21 3 #&+..%) 0,1,2,3 

0/3 1/3 2/3 3/3 

�&! 3*+'&!6%"+/�,*�0 33%/%*!! �%*!"�(&5(0('( + '(*�3"%**�% 

&( .&%/%"%*!% #!5%"! 6!3�'*21 .�73�"$%' �.&%/%"!'4 3%"!,!*+  

��50 =10,0±0,77 0#/�#.  

�( � *�3(*!! .�"+,%**21 /(**21 .&! 3*+'&!6%"+/�,*�0 33%/%*!! 0�6*� 

 /%"('4 323�/, ,'� �%*!"�(&5(0(' 0�6%' 52'4 �'*% %* �� 2 �"(  + �.( *� '! 

(32 ���'�� !,*2%) 1!0!,% ��- .&�/+�)!! 3  ��'3%' '3!!   
	� 32419-2022 

�"(  !;!�()!$ �.( *� '! 1!0!,% ��- .&�/+�)!!. 	58!% '&%5�3(*!$, 33%/%*   

01.01.2023; 5 �"(  �3 �.( *� '!, ��50 3 .&%/%"(1 5-50 0#/�#. 

�� �"(  !;!�()!! �.�. �%&%7�3 ��- [4] *( � *�3(*!! .�"+,%**21 /(**21 

�� �'*� !' $ �� 2 �"(  + '�� !,*� '! (32 ���'�� !,*2% – ��50 0,3-10 0#/�# .&! 

3*+'&!5&<:!**�0 33%/%*!!).  

�� ��"4�+ .&! &(7&(5�'�% 9� .%&!0%*'("4*21 0�/%"%- /"$  �&!*!*#( 

"!*%%� *�321 ;(&0()%3'!,% �!1  +5 '(*)!- 3(6*2 '(�!% 1(&(�'%&! '!�! �(� 

3� .&�!73�/!0� '4, .&� '�'( &%("!7()!! ! 0!*!0!7()!$  +5?%�'!3*21 &(7"!,!- 
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(7(  ,%' !*/!3!/+("4*21 � �5%**� '%- ;+*�)!! �� 6!3�'*�#� ! .&.), *(!5�"%% 

.%& .%�'!3*20 .&!7*(*� 3*+'&!5&<:!**�% (3/5) 33%/%*!%.  

3.2 ����������� �'��
 6�
��� ������# ��� �������� ���� ��6 


����������� 

�"$ �)%*�! .�3%/%*,% �!1, *%-&�;!7!�"�#!,% �!1 ! 3%#%'('!3*21 ;+*�)!- 

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

(#%*' 33�/!"! 3*+'&!5&<:!**� �/*��&('*�, 3 + '(*�3"%**�- 0!*!0("4*�- 

 +/�&�6*�- /�7%. �"$ �)%*�! 9;;%�'!3*� '! 0�/%"! %% �"<,%32% .(&(0%'&2 

 &(3*!3("! 4   9;;%�'(0!, 3�7*!�(<8!0! .&! 33%/%*!! !73% '*21 0�/%"4*21 

'�� !�(*'�3: ��&(7�"( (3/5) ! '!� %0!�(&5(7!/( (.�/��6*�) 3 0!*!0("4*�- 

 +/�&�6*�- /�7%. 

�&! &(7&(5�'�% 9� .%&!0%*'("4*�- 0�/%"! 6!3�'*20 33�/!"! /3% /�72 

( +5 +/�&�6*($ !  +/�&�6*($), 325&(**2% *( � *�3% .&%/3(&!'%"4*�-  %&!! 

9� .%&!0%*'�3 .� .�/5�&+ /�7!&�3�� ! /(**21, .�"+,%**21 .&! !  "%/�3(*!! 

� '&�- '�� !,*� '!. � .&%/3(&!'%"4*�0 9� .%&!0%*'% .� .�/5�&+ /�7 

�%*!"�(&5(0('( 52"! 37$'2 4 /�72: 0,1 0#/�#, 0,5 0#/�#, 1 0#/�#, 3 0#/�#. � �(6/�- 

#&+..% 52"� .� 8 � �5%- *%"!*%-*21 �&2 . �%*!"�(&5(0(' 33�/!"! 

3*+'&!5&<:!*�. 

� '(5"!)% 12 .&!3%/%*2 /(**2% � /�"% .�#!5:!1 �&2  .&! 33%/%*!! /�7, 

32723(3:!1  +/�&�#!.  

(5"!)( 12 – �"!$*!% 33%/%*!$ �%*!"�(&5(0('( 3 !  "%/+%021 /�7(1 *( 

 0%&'*� '4 �&2  


&+..( ��"$ .�#!5:!1 �&2  (n/N) 3� 3&%0%**21 .&�0%6+'�(1 

0 

0!* 

5 

0!*  

10 

0!*  

20 

0!* 

30 

0!*  

40 

0!*  

50 

0!* 

60 

0!* 

70 

0!* 

80 

0!* 

90 

0!* 

100 

0!* 

��, 3 0#/�# 0/8 0/8 0/8 0/8 4/8* 0/4 2/4 1/2 1/1 – – – 

��, 1 0#/�# 0/8 0/8 0/8 0/8 0/8 1/8 0/7 0/7 0/7 0/7 0/7 0/7 

��, 0,5 0#/�# 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 

��, 0,1 0#/�# 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 

�&!0%,(*!% – * – �(7"!,!$  '('! '!,% �! 7*(,!02 3  &(3*%*!!   #&+..�- 

�%*!"�(&5(0(', 1 0#/�# (&D0,05) 

�*("!7 /(**21 '(5"!)2 .��(7(", ,'� 3 #&+..% �� 3 0#/�# *(5"</("( 4  

100% "%'("4*� '4 ,%&%7 ,(  *(5"</%*!-, 3 #&+..% �� 1 0#/�# 3 .&�0%6+'�%  
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40-50 0!*+' 52"( 1 #!5%"4, 3 � '("4*21 #&+..(1   5�"%% *!7�!0! /�7(0! 

"%'("4*� '4 �' +' '3�3("(.  

�2"( .&�3%/%*( �)%*�( 3"!$*!$ �%*!"�(&5(0('( *( 32&(6%**� '4  +/�&�# 

3 &(7*21 /�7(1. � �(,% '3% .��(7('%"$  '%.%*! 32&(6%**� '!  +/�&�# 

! .�"47�3("! 5(""4*+< �)%*�+ .� 0�/!;!)!&�3(**�- :�("% Racine. �+/�&�#!  

3 !"! 4 +&�3*$ ! 32:%, 9�3!3("%*'*2% #%*%&("!7�3(**20 �"�*!��-'�*!,% �!0 

 +/�&�#(0 + ,%"�3%�(, �'*� !"! 4 � �('%#�&!! 32&(6%**21.  

	)%*�( 32&(6%**� '!  +/�&�6*�#�  !*/&�0( .� 0�/!;!)!&�3(**�- :�("% 

Racine "<5�-  '%.%*! 32&(6%**� '! (�' 0 /� 6 5(""�3) .&�3�/!"( 4 *( 

.&�'$6%*!! 90 0!*+'*�#� *(5"</%*!$ 3 '�,�(1 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 

100 0!*+'. �( &! +*�% 12 .&%/ '(3"%*( /!*(0!�(  &%/*!1 7*(,%*!- 5(""4*�- 

�)%*�! .� "% 33%/%*!$ �%*!"�(&5(0('( 3 4-1 /�7(1, ��'�&($ !""< '&!&+%' 

)%"% ��5&(7*� '4 ! .�"47�3(*!$ /�.�"*!'%"4*21 .��(7('%"%- /"$ !*'%#&("4*�- 

�)%*�! !1 9;;%�'!3*� '!   +,%'�0 /!*(0!,*� '! ! *%&(3*�0%&*� '! .&�)%  ( 

 +/�&�6*�#�  !*/&�0(, �)%*!3(%0�#� 3 5(""(1. 

 

 
 

�! +*�� 12 – 	5�58%**2% .� 0%/!(*% #&(;!�! 7(3! !0� '! 32&(6%**� '! 

 +/�&�6*�#�  !*/&�0( .� 0�/!;!)!&�3(**�- :�("% Racine (5(""2) �' 3&%0%*! .� "% 

33%/%*!$ �%*!"�(&5(0('(  (0)(0 �&2  
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� )%"4< !*'%#&("4*�- �)%*�! /!*(0!�! !70%*%*!$ 32&(6%**� '!  +/�&�# 

/"$ �(6/�#� 6!3�'*�#� 3 .&%/ '(3"%**21 3&%0%**21 '�,�(1 &(  ,!'23("! 

373%:%**+< .� 3&%0%*!  +00+ 5(""�3 !*'%* !3*� '!  +/�&�# (����), ��'�&($ 

.&%/ '(3"$"(  �5�- ."�8(/4 .�/ �&!3�- « +/�&�#! 3 5(""-3&%0$» (!7 &( ,%'�3 

52"! ! �"<,%*2 .�#!5:!% � �5!, 3 ,( '*� '! 3 $ #&+..( �%*!"�(&5(0(',  

3 0#/�#). 

�%7+"4'('2  &(3*!'%"4*�- �)%*�! .%&%0%**�- ."�8(/! .�/ �&!3�- 

« +/�&�#! 3 5(""-3&%0$» ('(5"!)( 13)   .&!0%*%*!%0 Kruskel-Wallis ANOVA *% 

.��(7("! *("!,!%  '('! '!,% �! 7*(,!021 &(7"!,!- 0%6/+ 3 %0! !  "%/+%020! 

#&+..(0!.  

(5"!)( 13 – �&(3*!'%"4*($ �)%*�( ."�8(/! .�/ �&!3�- « +/�&�#! 3 5(""-

3&%0$», 5(""2/0!*, +  (0)�3 �&2  .� "% 33%/%*!$ �%*!"�(&5(0('( 3 

!  "%/+%021 /�7(1 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

��, 1 0#/�# 7 211,1 207,5 192,5 

0,002* ��, 0,5 0#/�# 8 138,4 118,8 95,0 

��, 0,1 0#/�# 8 78,8 80,0 70,0 

�&!0%,(*!$ 

1
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!-  

2 * – �(7"!,!$  '('! '!,% �! 7*(,!02 (&<0,05) 

�� ��"4�+ (*("!7 &%7+"4'('�3 32$3!"  '('! '!,% �! 7*(,!02% &(7"!,!$, 

/�.�"*!'%"4*� 52"� .&�3%/%*� .�.(&*�%  &(3*%*!% /"$ 32$3"%*!$ &(7"!,!- 

0%6/+ �'/%"4*20! #&+..(0! ('(5"!)( 14). 

(5"!)( 14 – �3(/&('!,*($ 0('&!)( (.� '%&!�&*21  &(3*%*!- (&-7*(,%*!$) 

����  (0)�3 �&2  .� "% 33%/%*!$ �%*!"�(&5(0('(   ! .�"47�3(*!%0 Dunn test  


&+..( ��, 1 0#/�# ��, 0,5 0#/�# ��, 0,1 0#/�# 
��, 1 0#/�# – 0,252 0,001* 

��, 0,5 0#/�# 0,252 – 0,159 

��, 0,1 0#/�# 0,001* 0,159 – 

�&!0%,(*!% –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .� 

 &(3*%*!<   #&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�*("!7 /(**21 '(5"!)2 14 32$3!"  '('! '!,% �! 7*(,!02% &(7"!,!$ 

0%6/+ #&+..(0! ��, 10#/�# ! ��, 0,1 0#/�# (&=0,000) – +&�3%*4 0%/!(**�#� 

7*(,%*!$ ���� 3 #&+..% ��, 0,1 0#/�# 52" *!6% *( 63% *!6% 3  &(3*%*!!   

#&+..�- ��, 1 0#/�#. �%6/+ #&+..(0! ��, 1 0#/�# ! ��, 0,5 0#/�#  '('! '!,% �! 
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7*(,!021 &(7"!,!- 7(&%#! '&!&�3(*� *% 52"�, �/*(�� 0%/!(**�% 7*(,%*!% 

."�8(/! .�/ �&!3�- « +/�&�#! 3 5(""-3&%0$» 3 #&+..% �� 0,5 0#/�# 52"� *( 34% 

*!6% &%7+"4'('�3 .� �� 1 0#/�#. �  3�< �,%&%"4, &%7+"4'('2 .� �� 0,1 0#/�# 

52"! *!6% *( 43% .&!  �.� '(3"%*!!   �� 0,5 0#/�#. 

� &%7+"4'('% .&�3%/%**�#� !  "%/�3(*!$ 52"( 325&(*(  +/�&�6($ /�7( �� 

– 1 0#/�# (  0!*!0("4*20 .&�)%*'�0 #!5%"!), ( '(�6%  +5 +/�&�6*($ /�7( �� – 

0,1 0#/�# (*% 32723(%' #!5%"!, .&�$3"$%' $ *%32&(6%**2-  +/�&�6*2-  !*/&�0). 

�� ��"4�+ 0�/%"4 &(7&(5('23(%' $ .&%6/% 3 %#� /"$  �&!*!*#( 

 .%)!;!,% ��- (�'!3*� '! (9;;%�'!3*� '!) *�321  �%/!*%*!-, 3 �(,% '3% 

 .� �5( 33%/%*!$ 52" 325&(* *%  (02- &( .&� '&(*%**2- .&! !*'�� !�()!$1 + 

,%"�3%�( (.%&�&("4*2-), ( 3*+'&!5&<:!**2-, �(� *(!5�"%% "%#�� 

3� .&�!73�/!02- 3 9� .%&!0%*'% ! 3 0%*4:%-  '%.%*! 7(3! $8!- �' 

!*/!3!/+("4*21 � �5%**� '%- ;+*�)!! 6%"+/�,*�-�!:%,*�#� '&(�'( + 

6!3�'*21 (,'� � �5%**� 3(6*� /"$  �5"</%*!$ 5!�9'!,% �!1 *�&0, '&%5+<8!1 

! .�"47�3('4 .�-3�70�6*� '! 0%*4:%% ��"!,% '3� 6!3�'*21 3 /��"!*!,% �!1 

!  "%/�3(*!$1).  

�&! .&�3%/%*!! 9� .%&!0%*'(   32:%�.! (**20 /!7(-*�0 ! 

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

1�"!*9 '%&(72 �%*!"�(&5(0('( 52"(  "%/+<8($: ,%&%7 2-5 0!*+' .� "% 33%/%*!$ 

+ 6!3�'*21 *(5"</("� 4  *!6%*!% /3!#('%"4*�- (�'!3*� '!, .!"�9&%�)!$, 

 ("!3()!$ ! "(�&!0()!$, .�$3"$"! 4 6%3('%"4*2% /3!6%*!$, ( '(�6% 

.�/%&#!3(*!$ + �3 ! +:%-. �("%% *(,!*(" &(73!3('4 $  +/�&�6*2-  !*/&�0, 

��'�&2- 32&(6(" $ 3 .�$3"%*!! 37/&(#!3(*!-,  !*/&�0( ='&(+5( ! 

#%*%&("!7�3(**�0 '&%0�&%, �&2 2 .&! 9'�0 *(1�/!"! 4 3 32'$*+'�0 "%6(,%0 

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

9.!7�/2 �"�*!��-'�*!,% �!1  +/�&�#. � *%��'�&21 6!3�'*21 *(5"</("( 4 

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

.&%�&(8("! 4 ,%&%7 2 ,( ( .� "% 33%/%*!$ '�� !�(*'(. �( '�'( 3�7*!�*�3%*!$ 

32:%+.�0$*+'21 !70%*%*!- .&%/ '(3"%*( 3 '(5"!)% 15. 
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�&! !7+,%*!! '�� !�(*'�3 #&+..  &(3*%*!$, 3%/%*!%  +5 +/�&�6*�- /�72 

��&(7�"( *% 3"!$"� *( .�3%/%*!% 6!3�'*21, �' +' '3�3("! �"!*!,% �!% 

.&�$3"%*!$ !*'�� !�()!!. �3%/%*!%  +/�&�6*�- /�72 ��&(7�"( .&!3�/!"� ,%&%7 

8 0!*+' (3  &%/*%0) � 3�7*!�*�3%*!< 37/&(#!3(*!-, .%&%1�/$8!1 3 �"�*!,% �!% 

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

��*%,*� '%- *% *(5"</("� 4. �%&%7 2 ,( ( .� "% 33%/%*!$ '�� !�(*'(  +/�&�#! 

.&%�&(8("! 4, .�3%/%*!% 3 %1 6!3�'*21 .�"*� '4< *�&0("!7�3("� 4.  

�3%/%*!%  +5 +/�&�6*�- /�72 !� %0!�(&5(7!/(  .� �5 '3�3("� "!:4 

'%*/%*)!! �  *!6%*!< .�3%/%*,% ��- ! /3!#('%"4*�- (�'!3*� '!. �  &%/*%0, 

"('%*'*2- .%&!�/  � '(3"$" ���"� 106 0!*+'. �"�*!,% �!% ! '�*!,% �!% 

 +/�&�#!, 9� '%*7!! 7(/*!1 ��*%,*� '%- ;!� !&�3("! 4 + 3 %1 6!3�'*21 /(**�- 

#&+..2. �( .&�'$6%*!! 8 ,( �3 .� "% 33%/%*!$ '�� !�(*'( *(5"</("� 4 

.�3'�&%*!%  +/�&�6*21 .(&�� !70�3. 

�3!/+ '�#�, ,'� !*'%* !3*� '4  +/�&�6*�#�  !*/&�0( 4-6 +&�3*$ .� 

0�/%&*!7!&�3(**�- :�("% Racine [134] (*("�#!,*( .&�$3"%*!$0 

#%*%&("!7�3(**�#�  +/&�6*�#�  !*/&�0( + ,%"�3%�( [60, 85],  +/�&�6*�- /�7�- 

 ,!'("( 4 *(!0%*4:($ !7 .&!3�/$8!1 � &(73!'!<  +/�&�6*�#�  !*/&�0( 

 ��'3%' '3+<8%#� +&�3*$ + 5�"4:!* '3( �&2  *( ;�*% *(!0%*4:%- "%'("4*� '!. 

�&%0%**�- .&�0%6+'�� �' 0�0%*'( *( '+."%*!$ .&!7*(��3  +/�&�6*�#� 

 !*/&�0( 4 +&�3*$ ! /� ���*,(*!$  +/�&�# (0 +&�3%*4) �)%*!3(" $ �(� 

.&�/�"6!'%"4*� '4  +/�&�#. �%'("4*� '4 �)%*!3("! �(� /�"< .�#!5:!1 

6!3�'*21 3 #&+..% (3%) .&! *(5"</%*!! 3 '%,%*!% 24 ,( �3 .� "% 33%/%*!$. 
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(5"!)( 15 – �&(3*!'%"4*($ �)%*�( '!.(  +/�&�# .&! 33%/%*!!  +/�&�6*21 (#%*'�3 3  +/�&�6*�- !  +5 +/�&�6*21 

/�7(1 

�+/�&�6*2- 

(#%*' 

��7(, 0#/�# �('%*'*2- 

.%&!�/ 

.&�$3"%*!$ 

 +/�&�# 
(0!*) 

!.  +/�&�# �%'("4*� '4 (3 

%) 
�%3('%"4*2% 

/3!6%*!$ ! 

.�/@&#!3(*!$ 

#�"�3�- (3 %) 

�"�*!,% �!% 

(3 %) 

�*!,% �!% 

(3 %). 

�� '%*7!!, 

(3 %) 

�%*!"�(&5(0(' 

0.1 0#/�# 
(n=10) 

9,00±0,79 100 0 0 0 0 

1 0#/�# 
(n=8) 

6,35±0,33 100 100 25 0 12,5 

��&(7�" 

40 0#/�# 
(n=10) 

0 0 0 0 0 0 

65 0#/�# 
(n=9) 

8,11±0,63 0 100 22 11 11 

!� %0!�(&5(7!/ 

5 0#/�# 
(n=8) 

0 0 0 0 0 0 

8 0#/�# 
(n=12) 

106,8±7,34 0 100 100 100 33,3 
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��"!,% '3%**2% .��(7('%"! 32&(6%**� '!  +/�&�6*�#�  !*/&�0( .&! 

33%/%*!!  +/�&�6*21 (#%*'�3 (% �' �58%#� ��"!,% '3( � �5%- 3 #&+..% 

6!3�'*21) .&%/ '(3"%*2 3 '(5"!)% 16. �"$ �(6/�#� 6!3�'*�#� �.&%/%"$"! 4 

0(� !0("4*2% +p�3*! &(73!'!$  +/�&�#. ���(7('%"! "('%*'*�#� .%&!�/( 

*( '+."%*!$ &(7"!,*21 +&�3*%-  +/�&�6*�- (�'!3*� '! .&!3%/%*2 3 '(5"!)% 17. 

(5"!)( 16 – 	)%*�(  +/�&�6*�#� /%- '3!$ ��*3+"4 (*'�3 .� :�("% Racine 

�+/�&�6- 

*2- (#%*' 

��7(, 

0#/�# 
�&�3*! !*'%* !3*� '!  +/�&�6*�#�  !*/&�0(, 

% �' ��"!,% '3( 6!3�'*21 

�%'("4- 

*� '4 

0 1 2 3 4 5 6 

�%*!" 

�(&5(0(' 

(n=102) 

1 0#/�# 0% 100% 0% 2,0% 7,8% 

 

64,7% 

 

25,5% 
12,7% 

(let – 13) 

��&(7�" 

(n=71) 

65 

0#/�# 
0% 0% 1,4% 2,8% 19,7% 11,3% 60,6% 

20% 

(let – 14) 

!� %0! 

�(&5(7!/ 

(n=105) 

8 0#/�# 0% 3,6% 1,2% 4,8% 9,6% 10,8% 65,1% 
23,8% 

(let – 25) 

�&�/%0�* '&!&�3(*�, ,'�, .&! 33%/%*!! �%*!"�(&5(0('(, + .�/(3"$<8%#� 

5�"4:!* '3( �&2  (64,7%)  '%.%*4 32&(6%**� '!  +/�&�6*�#�  !*/&�0( *% 

.&%32:("( 5-- +&�3%*4 .� :�("% Racine, �/*(�� !0%**� 3 9'�- #&+..% #!5%"4 

6!3�'*21 52"( 0(� !0("4*�- (9 !7 13 6!3�'*21).  

(5"!)( 17 – 	)%*�( "('%*'*�#� .%&!�/( *( '+."%*!$  +/�&�# 3  ��'3%' '3!!  � 

:�("�- Racine (0!*+'2,  &%/*!% .� #&+..%, M ± m) 

�+/�&�6*2- 

(#%*' 

��7(, 

0#/�# 
�&�3*! !*'%* !3*� '!  +/�&�6*�#�  !*/&�0( 

0 1 2 3 4 5 6 

�%*!" 

�(&5(0(' 

(n=102) 

1 0#/�# 0±0 0±0 6±0,4 5±0,3 7±0,4 10±0,6 13±1,5 

��&(7�" 

(n=71) 

65 

0#/�# 
0±0 4±0,3 10±1,2 10±1,3 11±1,3 11±1,9 12±1,0 

!� %0! 

�(&5(7!/ 

(n=105) 

8 0#/�# 0±0 83±1,1 92±2,3 107±9,5 128±6,7 129±9,0 150±7,1 

��"%% 32&(6%**2% �"�*!,% �!% !"! '�*!,% �!%  +/�&�#! (6-- +&�3%*4 .� 

:�("% Racine) ;!� !&�3("! 4 '�"4�� + 25,5% 6!3�'*21. 
%*%&("!7�3(**2- 

'&%0�& *(5"</(" $ 3 #&+..(1   4 .� 6 +&�3*$  +/�&�# .� :�("% Racine. 

�&�$3"%*!$  +/�&�# 7(�(*,!3("! 4 ,%&%7 2 ,( (. �(**2% &%7+"4'('2 

.�/'3%&6/(<' 32&(6%**�% 3"!$*!% �%*!"�(&5(0('( �(� '�� !�(*'( !7 #&+..2 
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�5&('!021 !*#!5!'�&�3 1�"!*9 '%&(7 *( )%*'&("4*+< ! .%&!;%&!,% �+< 

*%&3*+<  ! '%0+. 

��"4:!* '3� �&2 , .�"+,(3:!1 ��&(7�", /� '!#("� 0(� !0("4*� 

32&(6%**�#�  +/�&�6*�#�  !*/&�0(: + 60,6% 6!3�'*21 *(5"</("! 4 

!*'%* !3*2% '�*!,% �!%  +/�&�#! ! 9� '%*7!!. �&%0$ *( '+."%*!$ *(!5�"%% 

'$6%"21  !0.'�0�3  +/�&�6*�- (�'!3*� '! (+&�3*! 2-6) 3  &%/*%0  � '(3!"� 

���"� 11 0!*+' .� "% 33%/%*!$. (��- 0("2- "('%*'*2- .%&!�/  3$7(*   

0%1(*!70�0 /%- '3!$ ��&(7�"(, ��'�&2- 7(�"<,(%' $ 3 5"��(/% 1"�&!�**�#� 

�(*("( 
����-&%)%.'�&( 3 #�"�3*�0 0�7#% [18]. 
!5%"4 6!3�'*21 *(5"</("( 4 

'�"4�� .&! *("!,!! 0(� !0("4*21 .&�$3"%*!-  +/�&�6*�- (�'!3*� '!  

(6 +&�3%*4), 7(,( '+< .� "% !*'%* !3*�- 9� '%*7!!. ��"*�% 7(3%&:%*!% 

 +/�&�6*�#�  !*/&�0( *( '+.!"� ,%&%7 1,5 ,( ( .� "% '�#� �(� 52" 33%/%* 

��&(7�". 

�&! 33%/%*!! !� %0!�(&5(7!/( + 65% 6!3�'*21 *(5"</("! 4  +/�&�#!  

6 +&�3*$, "('%*'*2- .%&!�/ 3�7*!�*�3%*!$  +/�&�#  � '(3"$" ���"� 83 0!*+'. � 

3 %1 6!3�'*21 �'0%,("� 4 .� "%/�3('%"4*�% + !"%*!%  !0.'�0('!�!: ,%&%7  

92 0!*+'2 &(73!3("! 4 �!3('%"4*2% /3!6%*!$ #�"�3�-, ,%&%7 107 0!*+' 

�'0%,(" $ �"�*+  .%&%/*!1 "(. 5%7 &�<8!1 /3!6%*!-, ,%&%7 128 0!*+' 

;!� !&�3("! 4 &�<8!% /3!6%*!$, ,%&%7 129 0!*+' 6!3�'*2% .&!*!0("! "%6(,%% 

.�"�6%*!%, ,%&%7 150 0!*+' *(5"</("! 4 !*'%* !3*2% '�*!,% �!%  +/�&�#! 5%7 

9� '%*7!- ! (�'!3*2% .%&%0%8%*!$ 6!3�'*21 .� �"%'�% (0(*%6*2- 5%#). � 

)%"�0, 32&(6%**2% !70%*%*!$1 .�3%/%*,% ��- (�'!3*� '! *(5"</("! 4 + 85,5% 

�&2 . �( .&�'$6%*!! 8 ,( �3 .� "% 33%/%*!$ .&�$3"$"! 4 .�3'�&*2%  +/�&�#! *( 

;�*%  *!6%*!$ /3!#('%"4*�- (�'!3*� '!. �'�"4 /"!'%"4*($ .&�/�"6!'%"4*� '4 

*(5"</(%021 !70%*%*!- �,%3!/*� 37(!0� 3$7(*(   0%1(*!70�0 /%- '3!$ 

'!� %0!�(&5(7!/(,  .� �5 '3+<8%#� !*#!5!&�3(*!<  !*'%7( 
��� 3 ���. 

�(!5�"4:%% ��"!,% '3� .�#!5:!1 6!3�'*21 (16 !7 18) *(5"</("� 4 *( 

0(� !0("4*�0 +&�3*% !*'%* !3*� '!  +/�&�6*�#�  !*/&�0(.  

� )%"�0, .&! 33%/%*!!  +/�&�6*�- /�72 �%*!"�(&5(0('(  +/�&�#! 

&(73!3("! 4 3 100%  "+,(%3, �(� ! 3 #&+..(1  &(3*%*!$. �('%*'*2- .%&!�/ 52" 
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 �.� '(3!0   ��&(7�"�3�- 0�/%"4<. �%'("4*� '4, 3 �'"!,!% �' 0�/%"!   

.&!0%*%*!%0 ��&(7�"( *(5"</("( 4, *� 52"( 0%*4:%, ,%0 .&! 33%/%*!! 

'!� %0!�(&5(7!/(. �&�3%*4 !*'%* !3*� '!  +/�&�6*�#�  !*/&�0( 3 5(""(1 .� 

:�("% Racine 52", .&%!0+8% '3%**�, 3 &(-�*% 5 (.&! 33%/%*!! /&+#!1 

��*3+"4 (*'�3 – ���"� 6), �/*(�� ! 5 +&�3%*4  ��'3%' '3+%' #%*%&("!7�3(**�0+ 

 +/�&�6*�0+  !*/&�0+ + ,%"�3%�(. � .&%!0+8% '3(0 /(**�- 0�/%"! 0�6*� 

�'*% '! '�, ,'�, 3 �'"!,!% �' ��&(7�"( ! !� %0!�(&5(7!/(, .&! 33%/%*!! 

�%*!"�(&5(0('( + 100% 6!3�'*21 *(5"</("! 4  +/�&�#! *% 0%*%% 3-%#� +&�3*$. 

�"!'%"4*� '4  +/�&�6*�#�  !*/&�0( 3 �%*!"�(&5(0('*�- ! ��&(7�"�3�- 

0�/%"$1 52"!  �.� '(3!02 ! + '+.("! .��(7('%"$0 0�/%"! *( � *�3% 

'!� %0!�(&5(7!/(. 	/*(��, ,%0 /"!'%"4*%%  +/�&�6*2-  !*/&�0 3 

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

! �)%*�%  .%)!;!,% ��- (�'!3*� '! .&�'!3� +/�&�6*21 "%�(& '3%**21 

.&%.(&('�3. 

(�!0 �5&(7�0, .&�/%0�* '&!&�3(*�, ,'� .&!0%*%*!% �%*!"�(&5(0('( 3 

�(,% '3% 0�/%"4*�#� '�� !�(*'( (3/5 33%/%*!%) .�73�"$%' 3� .&�!73�/!'4 

&(73!'!% #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0( + 6!3�'*21 (�&2 ) 3 

9� .%&!0%*'%. 	 *�3*2% 1(&(�'%&! '!�!  +/�&�6*�#�  !*/&�0( (/"!'%"4*� '4, 

32&(6%**� '4, "%'("4*� '4) 3.�"*%  �.� '(3!02   :!&��� .&!0%*$%020! 

0�/%"$0! *( � *�3% ��&(7�"( ! '!� %0!�(&5(7!/(, .&! 9'�0 .�73�"$<' �)%*!'4 

/&+#�- 0%1(*!70 /%- '3!$, ,'� .%& .%�'!3*� /"$ 3*%/&%*!$ 3 9� .%&!0%*'("4*2% 

! /��"!*!,% �!% !  "%/�3(*!$  .%)!;!,% ��- (�'!3*� '! *�321  &%/ '3 '%&(.!! 

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

	 *�3*2% 1(&(�'%&! '!�! *�3�- 9� .%&!0%*'("4*�- 0�/%"! � '&�- 

!*'�� !�()!! !*#!5!'�&�0 1�"!*9 '%&(7: 

– �!/ 9� .%&!0%*'("4*21 6!3�'*21: 7/�&�32% *%"!*%-*2% 5%"2% �&2 2 

 (0)2   0(  �- '%"( 200-240 #. 

– ��"!,% '3� 6!3�'*21 3 #&+..%: *% 0%*%% 10. 

– �� !�(*' /"$ 0�/%"!&�3(*!$  +/�&�6*�#�  !*/&�0(: �5&('!02- 

!*#!5!'�& 1�"!*9 '%&(72 �%*!"�(&5(0(', .&!0%*$%02- 3 /�7% 1 0#/�#. 
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– ��*'&�"4*($ #&+..(: 3�/( /"$ !*?%�)!- !"! 0,9% &( '3�& *('&!$ 1"�&!/(. 

– �.� �5 33%/%*!$ 3%8% '3(: 3*+'&!5&<:!**2-. 

�!� !&+%02% .(&(0%'&2  +/�&�6*�#�  !*/&�0(:  

– "('%*'*2- .%&!�/ *( '+."%*!$  +/�&�6*�#�  !*/&�0(  � '(3"$%' /�  

10 0!*+'; 

– 32&(6%**� '4  +/�&�6*�#�  !*/&�0( *% *!6% 4-5 +&�3*$ .� 

0�/!;!)!&�3(**�- :�("% �)%*�!  +/�&�# Racine; 

– /"!'%"4*� '4  +/�&�6*�#�  !*/&�0( *% 0%*%% 40 0!*+'; 

– #!5%"4 6!3�'*21 *% /�"6*( .&%32:('4 30%. 

�"!'%"4*� '4 *(5"</%*!-: /� 2 ,( �3. 

3.3 ������� � ��
����� ��������� � ���#������( 
�������� 

	,%3!/*�, ,'� )%"4< '%&(.!! !*'�� !�()!-  +/�&�6*20! (#%*'(0! 

$3"$%' $ *% '�"4�� �+.!&�3(*!%  +/�&�6*�#�  !*/&�0( �(� '(��3�#�, *� ! 

0!*!0!7()!! .&$0�#� ! �.� &%/�3(**�#� 3"!$*!$ '�� !�(*'( *( 3 % �&#(*2 ! 

 ! '%02, ( '(�6% *( �58%%  (0�,+3 '3!% (3 '�0 ,! "% *( .�3%/%*!% ! 

/3!#('%"4*+< (�'!3*� '4) !, ,'� � �5%**� 3(6*� .&! �'&(3"%*!! 

*%-&�'�� !�(*'(0!, *( ��#*!'!3*2% ;+*�)!!. 

���'3%' '3%**�, 3 &(0�(1 !7+,%*!$ �%*!"�(&5(0('( �(� 0�/%"4*�#� 

'�� !�(*'( .�3%/%*!% ! /3!#('%"4*($ (�'!3*� '4 �&2  �)%*!3("! 4 ,%&%7 24 ,( ( 

.� "% 33%/%*!$ 3 /�7(1 1 0#/�# ! 0,1 0#/�#. 
&+..2  &(3*%*!$ .�"+,("! ��&(7�" 

(/�7( 65 0#/�# ! 40 0#/�#) ! !� %0!�(&5(7!/ (/�7( 5 ! 8 0#/�#), ��*'&�"4*�- 

#&+..% 33�/!"! 0,9 % &( '3�& *('&!$ 1"�&!/( (*("�#!,*�0+ .+'! 33%/%*!$ 

'�� !�(*'(. �%&%7 48 ,( �3 !  "%/�3(*!$ .&�3�/!"! 4 '�"4�� 3 #&+..(1   

 +/�&�6*20! /�7(0! '�� !�(*'�3. �%7+"4'('2 ;!� !&�3("! 4   .&!0%*%*!%0 

0*�#�)%"%3�-  ! '%02 �'�&2'�#� .�"$ /"$ !7+,%*!$ .�3%/%*,% �!1 &%(�)!- 

0%"�!1 "(5�&('�&*21 6!3�'*21 (TSE, 
%&0(*!$). � '(5"!)(1 18 ! 19 .&!3%/%*2 

&%7+"4'('2 �)%*�! .(&(0%'&�3 /3!#('%"4*�- (�'!3*� '! ! .�3%/%*!$ �&2  .� "% 

33%/%*!$  +/�&�6*21 (#%*'�3.  

�&�/%0�* '&!&�3(*�, ,'� .&! 33%/%*!! �%*!"�(&5(0('( *% *(5"</(%' $ 

 '('! '!,% �! 7*(,!021 &(7"!,!- !7+,%**21 .��(7('%"%-   ��*'&�"%0 ,%&%7  
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24 ,( (, �'0%,%*( '%*/%*)!$ � .�32:%*!< /3!#('%"4*�- (�'!3*� '! 3 #&+..%, 

.�"+,!3:%- 1 0#/�# �%*!"�(&5(0('( .�  &(3*%*!<   ��*'&�"%0. 

�3%/%*!% ��&(7�"( 3 /�7% 65 0#/�# ,%&%7 24 ,( ( .&!3�/!"� �  '('! '!,% �! 

/� '�3%&*�0+ .�32:%*!< ��"!,% '3( #�&!7�*'("4*21 .%&%0%8%*!- (3 4,5 &(7( 

.�  &(3*%*!<   ��*'&�"%0). �&! 33%/%*!! /�72 40 0#/�# ,%&%7  +'�! '(�6% &� "� 

��"!,% '3� #�&!7�*'("4*21 .%&%0%8%*!- (3 3,3 &(7(). ��0!0� 9'�#�, .&! 

33%/%*!! /�72 65 0#/�# 7(;!� !&�3(*� .�32:%*!% ��"!,% '3( (�'�3 #&+00!*#(  

(3 2 &(7(). 

�&! 33%/%*!! !� %0!�(&5(7!/( 3  +/�&�6*�- /�7% (8 0#/�#) /� '�3%&*� 

+3%"!,!3("� 4 ��"!,% '3�  '�%�,  &%/*%% &(  '�$*!% !  &%/*$$  ��&� '4 

.%&%/3!6%*!$, /3!#('%"4*($ (�'!3*� '4 *( .%&!;%&!!. 

�%&%7 48 ,( �3 .� "% 3%/%*!$ !� %0!�(&5(7!/(  �1&(*$"� 4 /� '�3%&*�% 

.�32:%*!% /3!#('%"4*�- (�'!3*� '! 3  &(3*%*!!   ��*'&�"4*�- #&+..�-, 

3�"<,($ '(�!% .��(7('%"! �(�  &%/*%% &(  '�$*!%,  &%/*$$  ��&� '4, 

#�&!7�*'("4*2% .%&%0%8%*!$, /3!#('%"4*($ (�'!3*� '4 *( .%&!;%&!!. �� 

.��(7('%"$0 !  "%/�3('%"4 ��- (�'!3*� '! (3%&'!�("4*2% .%&%0%8%*!$, 

/3!6%*!$ 3 )%*'&% ."�8(/�!) ! 90�)!�*("4*�#� �'3%'( 3 3!/% #&+0!*#( *% 

32$3"%*� /� '�3%&*21 &(7"!,!-. 

�%&%7 48 ,( �3 .� "% 33%/%*!% ��&(7�"( *% *(5"</("� 4 32&(6%**21 

!70%*%*!- 3 /3!#('%"4*�-, !  "%/�3('%"4 ��-, 90�)!�*("4*�- (�'!3*� '!. 

�%&%7 48 ,( �3 .� "% 33%/%*!$ �%*!"�(&5(0('( 3  +/�&�6*�- /�7%  

1 0#/�# 7(;!� !&�3(*� /� '�3%&*�% .�/(3"%*!% /3!#('%"4*�- (�'!3*� '!, 

3�"<,($  *!6%*!% ��"!,% '3( #�&!7�*'("4*21 .%&%0%8%*!- �&2 ,  &%/*%- 

 ��&� '!, .&�-/%**�#� 6!3�'*20! &(  '�$*!$, (�'!3*� '! *( .%&!;%&!!. 

�*!6("( 4 ! !  "%/�3('%"4 �($ (�'!3*� '4 – +0%*4:("� 4 ��"!,% '3� 

3%&'!�("4*21  '�%� .�  &(3*%*!<   6!3�'*20! ��*'&�"4*�- #&+..2.  

 

 



 

 

 

81 
 

(5"!)( 18 –�(&(0%'&2 /3!#('%"4*�- (�'!3*� '! �&2  3 '% '% «�'�&2'�% .�"%» ,%&%7 24 ,( ( 


&+..(, /�7( 	��, (�'2 
�&!7�*'. 

.%&%0%8%*!% 

�%&'!�. 

.%&%0%8%*!% 


&+0!*# �&%/. 

&(  '�$*!%, 

0 

�&%/*$$ 

 ��&� '4, 

 0/0!* 

�� 3 

)%*'&%, 

(�'2 

�� *( 

.%&!;%&!!, 

(�'2 

�%*!"�(&5(0(' 

��*'&�"4 

(n=10) 
96,4±29,4 55,8±17,9 28,6±10,7 40,6±12,2 2,3±0,8 1,9±0,6 18,8±5,7 77,6±26,5 

�+5 +/�&�6*($  

(n=10) 
121,7±9,6 72,7±8,3 28,3±3,8 49,0±2,4 2,9±0,4 2,4±0,3 13,8±4,9 107,8±6,0 

�+/�&�6*($  

(n=8) 
129,8±35,2 81,6±23,9 35,8±15,1 48,2±11,8 3,1±0,9 2,6±0,7 11,2±3,7 118,6±32,6 

��&(7�" 

��*'&�"4 

(n=10) 
86,9±17,3 18,8±3,5 15,3±3,6 53,6±11,2 2,0±0,5 1,7±0,4 12,0±4,5 70,0±16,3 

�+5 +/�&�6*($  

(n=10) 

180,4± 

23,4** 
59,6±4,4** 26,5±6,8 94,3±12,9 2,2±0,7 1,8±0,5 14,5±4,7 78,8±21,2 

�+/�&�6*($  

(n=9) 

208,6± 

21,1** 
80,8±3,6** 16,6±6,8 111,2±11,0** 1,6±0,6 1,3±0,5 8,0±4,4 62,6±18,5 

!� %0!�(&5(7!/ 

��*'&�"4 

(n=10) 
140,7±34,8 16,7±4,1 12,8±3,6 51,8±11,7 1,7±0,5 1,4±0,4 8,7±4,3 67,3±17,1 

�+5 +/�&�6*($  

(n=10) 
97,9±13,2 20,0±3,0 20,6±4,1 57,3±7,7 2,2±0,5 1,8±0,4 10,3±2,6 79,1±13,1 

�+/�&�6*($  

(n=7) 

169,9± 

24,8* 
31,6±4,6* 40,3±8,0** 97,4±12,7* 4,3±0,6** 3,6±0,5** 19,7±3,0 

158,0± 

23,9** 

�&!0%,(*!$ 

1* – %*/%*)!$ � +3%"!,%*!< .�  &(3*%*!<   ;�*�0 (.&! pD0.05)  

2** – �� '�3%&*2% �'"!,!$ �' ;�*( (.&! pD0.01) 
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(5"!)( 19 – �"!$*!%  +/�&�6*21 /�7 ��&(7�"(, '!� %0!�(&5(7!/( ! �%*!"�(&5(0('( *( .��(7('%"! /3!#('%"4*�- 

(�'!3*� '! 5%"21 �&2  3 '% '% «�'�&2'�% .�"%» ,%&%7 48 ,( �3 (/(**2% .&%/ '(3"%*2 3 ;�&0('%  &%/*%#� 7*(,%*!$ ! 

 '(*/(&'*�- �:!5�!  &%/*%#� (� ± m)) 

A 

./. 

�� .%&!0%*'("4*($ 

#&+..( 


�&!7�*'.  

.%&%0%8. 

�%&'!�.  

.%&%0%8. 


&+0!*# �&%/. 

&(  '. 

�&%/.  

 ��&� '4 

	�� �� 3 

)%*'&% 

�� *( .%&!;. 

1 2 3 4 5 6 7 8 9 10 

1 ��*'&�"4 

(n=12) 
31,08±5,10 22,92±3,02 19,58±3,60 1,72±0,31 1,42±0,25 54,00±7,84 7,83±1,93 46,17±6,47 

2 ��&(7�",  

(n=9) 
47,00±11,72 30,67±6,05 18,00±4,12 2,66±0,67 2,20±0,55 77,67±17,62 12,50±4,36 65,17±13,64 

3 ��*'&�"4 

(n=12) 
47.80±5.08 32.00±2.07 27.40±4.20 2.49±0.32 2.04±0.27 79.80±6.57 3.80±0.58 76.00±6.50 

4 !� %0!�(&5(7!/ 

(n=7) 

92.00±13.22 

* 
47.40±5.95 47.60±9.34 4.80±0.68* 

3.97±0.58

* 

139.40±18.9

0* 
19.20±5.96 120.20±15.08* 

5 ��*'&�"4 (n=12) 74.00±9.73 42.33±3.99 44.67±8.04 4.23±0.58 3.50±0.47 
116.33±13.4

2 
14.17±4.06 102.17±9.75 

6 
�%*!"�(&5(0(',  

(n=10) 
35.40±9.53* 28.00±4.92* 27.80±5.58 1.76±0.47* 1.45±0.39* 

63.40±14.18

* 
6.80±2.07 56.60±12.33* 

�&!0%,(*!% – * E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- #&+..2 (&<0,05) 
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� )%"�0, *% 32$3"%*� 32&(6%**�#� 3�7/%- '3!$ �%*!"�(&5(0('( �(� 

0�/%"4*�#� '�� !�(*'( *( &%7+"4'('2 �)%*�! ��#*!'!3*21 ;+*�)!- 3 '% '% 

	'�&2'�% .�"%. �&! 9'�0 ��&(7�" *( 1  +'�! .� "% �'&(3"%*!$ ! .%&%*% %**�#� 

 +/�&�6*�#�  !*/&�0( .&!3�/!' � &$/+ /� '�3%&*21 !70%*%*!-. 	/*(��, !0%%' $ 

'%*/%*)!$ � !70%*%*!< .�3%/%*!$ 3  '�&�*+ 3�75+6/%*!$,  �#"( *�  3�%0+ 

0%1(*!70+ /%- '3!$ 3�  '(*(3"!3('4 ,%&%7 8-12 ,( �3 ()%'!"1�"!9 '%&(7+. (�6% 

�%*!"�(&5(0(' 3"!$%' *( 5�"4:+< ,( '4 �)%*!3(%021 .��(7('%"%- ,%&%7  

48 ,( �3 3  '�&�*+ +#*%'%*!$, ,'� 0�6%' #�3�&!'4 � *(,!*(<8!1 $ �&#(*!,% �!1 

.�3&%6/%*!$1 ��� ! /� '('�,*� 3(6*� 3 ."(*% .%& .%�'!3*� '! ! .�"47�3(*!$ 

*�3�- 0�/%"! /"$ �)%*�! �'/("%**21 .� "%/ '3!-, ��#/( .&$0�% /%- '3!% 

'�� !�(*'( *( �&#(*!70 +6% .&%�&(8(%' $. 

3.4  ������� ���������%��6 � ������%��6 ��� ��������6 ��
��
���� 

� 
�#�������� 9��
'�� 7
�������������6 %������6 

�73% '*�, ,'� '% ' ���� .�73�"$%' �)%*!'4 32&(6%**� '4 .�3&%6/(<8%#� 

3�7/%- '3!$ '�� !�(*'�3 *( &(7"!,*2% 9'(.2 ;�&0!&�3(*!$  "%/( .(0$'!, 

3�"<,($ .&�)%  2 &%#! '&()!!, ;!� ()!! (��* �"!/()!!) ! 3� .&�!73%/%*!$. 

��3��+.*� '4 .&�)%  �3,  .� �5 '3+<8($ .%&%0%8%*!< !*;�&0()!! (+ "�3*($ 

 3$74, 9*#&(00() !7 *% '(5!"4*�- �&('��3&%0%**�- 3 /�"#�3&%0%**+< 

 '(5!"4*+< .(0$'4 ! &(  0('&!3(%' $ �(� ��* �"!/()!$  "%/( .(0$'!. 

���'3%' '3%**�, 3� .&�!73%/%*!%  "%/( .(0$'! 7(3! !' �'  .� �5*� '! 

)%*'&("4*�- *%&3*�-  ! '%02  ,!'23('4 9'+ !*;�&0()!< ! �' %#�  3$7!   

0%1(*!70�0 3� .&�!73%/%*!$ *(32�(. �(� .&(3!"�, *%-&�'�� !,% ��% .�&(6%*!% 

(  �)!!&�3(*�   *(&+:%*!$0! 37(!0� 3$7! 0%1(*!70( 3� .&�!73%/%*!$  � 

 "%/�0 .(0$'!. 

% '!&�3(*!% (.&�3%&�( *(32�( �5+,%*!$) .&�3�/!"! ,%&%7 2 ! 24 ,( ( 

.� "% .%&3�#� �5+,%*!$ 3 #&+..(1  +/�&�6*�- (1 0#/�#) !  +5 +/�p�6*�-  

(0,1 0#/�#) /�7 �%*!"�(&5(0('(, ( '(�6%  +/�&�6*�- (65 0#/�#) !  +5 +/�&�6*�- 

(40 0#/�#) /�7 ��&(7�"(,  +/�&�6*�- (8 0#/�#) !  +5 +/�&�6*�- (5 0#/�#) /�7 
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!� %0!�(&5(7!/(. �&2 2 ��*'&�"4*�- #&+..2 .�"+,("! 0,9% &( '3�& 1"�&!/( 

*('&!$.  

�%("!7�3(*� 2 3(&!(*'( �)%*�! .��(7('%"%- ����: 

– �5+,%*!% ,%&%7 24 ,( ( .� "% 33%/%*!$ '�� !�(*'�3 ! .&%�&(8%*!$ 

 +/�&�6*�#�  !*/&�0(; 

– �5+,%*!% .&�3�/!"� 4 7( 24 ,( ( /� 33%/%*!$  +/�&�6*21 (#%*'�3   

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

	)%*�( .(&(0%'&�3 + "�3*�- &%(�)!! .(  !3*�#� !75%#(*!$ 5�"%3�#� 

&(7/&(6!'%"$ (����) .&! /%- '3!! !  "%/+%021 ��*3+"4 (*'�3 .&!3%/%*� 3 

'(5"!)% 20. 

� &%7+"4'('%  %&!! 9� .%&!0%*'�3 + '(*�3"%*�, ,'� !� %0!�(&5(7!/ ! 

�%*!"�(&5(0(' 3 +�(7(**21 /�7(1 *% ��(723("! 32&(6%**�#� 3"!$*!$ *( 

�5+,%*!% 6!3�'*21, *! .&! 33%/%*!! /� �5+,%*!$, *! .&! 33%/%*!! .� "% 

�5+,%*!$. ��&(7�", 33%/%**2- 7( 24 ,( ( /� �5+,%*!$ 3 �5%!1 !  "%/�3(**21 

/�7(1, 32723(" /�7�7(3! !0�% *(&+:%*!% �&('�� &�,*�- .(0$'! .� 0%1(*!70+ 

3"!$*!$ *( .&�)%  2 33%/%*!$ !*;�&0()!! 3 #�"�3*�- 0�7#. �%/%*!% ��&(7�"( 

 &(7+ .� "% �5+,%*!$ *% 3"!$"� *( .��(7('%"! ����, ,'� 0�6%' 52'4 

.��(7('%"%0 �' +' '3!$ %#� 3"!$*!$ *( .&�)%  2 ��* �"!/()!! .(0$'!. 

(�!0 �5&(7�0, �%*!"�(&5(0(' �(� 0�/%"4*2- '�� !�(*' 32723(%' 

#%*%&("!7�3(**2-  +/�&�6*2-  !*/&�0, *� *% .&!3�/!' � &(73!'!< *(&+:%*!- 

��#*!'!3*�- ;+*�)!! 3 &(**!%  &��! *(5"</%*!- /� 3  +'��, .� �&(-*%- 0%&% 3 

,( '!, �)%*!3(%0�- 3 '% '% ����, ,'�, 3!/!0�,  3$7(*�   � �5%**� '$0! 

3�7/%- '3!$ /(**�#�  +/�&�6*�#� (#%*'( *( �&#(*!70. 
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(5"!)( 20 – �"!$*!% 33%/%*!$  +/�&�6*21 !  +5 +/�&�6*21 /�7  +/�&�6*21 (#%*'�3 *( 32.�"*%*!% ���� (/(**2% 

.&%/ '(3"%*2 3 ;�&0('%  &%/*%#� 7*(,%*!$ !  '(*/(&'*�- �:!5�!  &%/*%#� (� ± m)) 

A �+/�&�6*2- 

(#%*'  

��7( �� 

�5+,%*!$ 

�%&%7 2 ,( ( .� "% �5+,%*!$ �%&%7 24 ,( ( .� "% �5+,%*!$ 

�('%*'*2- 

.%&!�/ 

.%&3�#� 

7(1�/( 3 

'%0*+< 

�(0%&+,  %� 

�('%*'*2- 

.%&!�/ 

.%&3�#� 

7(1�/( 3 

'%0*+< 

�(0%&+,  %� 

B&%0$ 

.&%523(*!$ 

3  3%'"�- 

�(0%&%,  %� 

B&%0$ 

.&%523(*!$ 

3 '%0*�- 

�(0%&%,  %� 

�('%*'*2- 

.%&!�/ 

.%&3�#� 

7(1�/( 3 

'%0*+< 

�(0%&+,  %� 

B&%0$ 

.&%523(*!$ 

3  3%'"�- 

�(0%&%,  %� 

B&%0$ 

.&%523(*!$ 

3 '%0*�- 

�(0%&%,  %� 

1 2 3 4 5 6 7 8 9 10 

�3%/%*!% 7( 24 ,( ( /� �5+,%*!$ 

1 ��&(7�" 

�+5 +/�&�6*($ 

(n=10) 
26.5±8.1 23.3±16.2* 55.8±10.2* 64.2±10.7* 28.7±19.0 41.5±19.5 78.5±19.5 

�+/�&�6*($ 

(n=10) 
18.8±6.9 26.0±13.0* 45.0±11.8* 75.0±11.8* 26.4±13.6 40.9±13.4 79.1±13.4 

��*'&�"4 (n=10) 34.6±9.4 79.0±18.9 95.6±18.9 24.4±14.3 34.6±21.6 71.4±18.2 48.6±18.2 

�3%/%*!% ,%&%7 24 ,( ( .� "% �5+,%*!$ 

2 ��&(7�" 

�+5 +/�&�6*($ 

(n=10) 
24.5±5.9 65.2±20.1 89.2±12.1* 30.8±12.1 56.5±21.8 75.5±20.9 44.5±20.9 

�+/�&�6*($ 

(n=8) 
15.5±3.9 39.5±27.0 80.3±14.3 39.7±14.3 33.3±12.1 57.5±12.3 62.5±12.3 

��*'&�"4 (n=10) 34.6±9.4 79.0±18.9 95.6±18.9 24.4±14.3 34.6±21.6 71.4±18.2 48.6±18.2 

�3%/%*!% 7( 24 ,( ( /� �5+,%*!$ 

3 
!� %0!- 

�(&5(7!/ 

�+5 +/�&�6*($ 

(n=10) 
36,6±9,8 30,5±11,1 72,3±7,5 47,7±7,5 21,6±11,4 69,2±9,0 50,8±9,0 

�+/�&�6*($ 

(n=10) 
50,8±21,9 50,5±25,8 74,3±22,9 45,7±22,9 44,5±26,6 77,3±16,0 42,7±16,0 

�3%/%*!% ,%&%7 24 ,( ( .� "% �5+,%*!$ 

4 
!� %0!- 

�(&5(7!/ 

�+5 +/�&�6*($ 

(n=10) 
15,7±5,4 - - - 5,9±1,0 38,2±7,1 81,8±7,1 
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�&�/�"6%*!% '(5"!)2 20 
1 2 3 4 5 6 7 8 9 10 

  

�+/�&�6*($ 

(n=8) 
11,4±2,9 - - - 28,0±10,7 48,6±11,8 71,4±11,8 

��*'&�"4 (n=10) 24,7±4,6 - - - 32,5±11,5 67,4±8,9 52,6±8,9 

�3%/%*!% 7( 24 ,( ( /� �5+,%*!$ 

5 
�%*!"- 

�(&5(0(' 

�+5 +/�&�6*($ 

(n=8) 
25,0±6,2 72,5±18,4 72,5±18,4 47,5±18,4 82,3±18,2 87,5±15,8 32,5±15,8 

�+/�&�6*($ (n=8) 17,3±2,9 61,6±18,0 66,3±17,1 53,7±17,1 64,3±18,8 70,0±16,8 50,0±16,8 

��*'&�"4 (n=8) 16,9±4,3 40,9±17,9 53,1±15,4 66,9±15,4 48,1±21,1 63,7±18,4 56,2±18,4 

�3%/%*!% ,%&%7 24 ,( ( .� "% �5+,%*!$ 

6 
�%*!"- 

�(&5(0(' 

�+5 +/�&�6*($ 

(n=8) 
12,9±3,0 98,2±10,9 106,0±9,2 14,0±9,2 85,5±17,02 90,9±14,8 29,1±14,8 

�+/�&�6*($ (n=8) 12,4±2,7 86,9±14,0 91,9±12,0 28,1±12,0 64,9±18,4 67,9±17,2 52,1±17,2 

��*'&�"4 (n=8) 16,9±4,3 40,9±17,9 53,1±15,4 66,9±15,4 48,1±21,1 63,7±18,4 56,2±18,4 

�&!0%,(*!% – *E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- #&+..2 (&<0,05) 
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3.5 ������� ��
��
���� ������%��#� ��(����� � ��(���������� 9��
'�� 

�&�3%/%*( �)%*�(  !"2 13('( ,%&%7 24 ,( ( .� "% 33%/%*!$  +/�&�6*�- ! 

 +5 +/�&�6*�- /�7 �%*!"�(&5(0('(, ( '(�6% ��&(7�"( ! !� %0!�(&5(7!/( 

('(5"!)( 21). 

(5"!)( 21 – 	)%*�(  � '�$*!$  !"2 13('( .%&%/*!0! ��*%,*� '$0! �&2  .� "% 

33%/%*!$ ��*3+"4 (*'�3  

A �+/�&�6*2% (#%*'2 �!"( 13('(, *4<'�*2 

��*'&�"4 �+5 +/�&�6*($ /�7( �+/�&�6*($ 

/�7( 

1 �%*!"�(&5(0(' 
11,2±0,5 

(n=10) 

13,3±1,1 

(n=10) 

12,3±1,2 

(n=8) 

2 ��&(7�" 
9,7±3,3 

(n=10) 

13,2±4,4 

(n=10) 

11,8±3,9 

(n=9) 

3 !� %0!�&(5(7!/ 
10,8±0,4 

(n=10) 

11,3±0,5 

(n=10) 

11,2±0,7 

(n=7) 

�'('! '!,% �! 7*(,!021 &(7"!,!- 0%6/+ .��(7('%"$0!  !"2 13('( + #&+.., 

.�"+,(3:!1  +/�&�6*2% !  +5 +/�&�6*2% /�72 !  "%/+%021  +/�&�6*21 

(#%*'�3, ! ��*'&�"4*�- #&+..2 *% �5*(&+6%*�. 

 

3.6 ������� 8����
���� � 9��
'�; ����� �� - ���������( ������� 

�70%*%*!$ �58%#�  (0�,+3 '3!$ 3 7*(,!'%"4*�-  '%.%*! 37(!0� 3$7(*2   

;+*�)!�*("4*20! !"! .('�"�#!,% �!0! *(&+:%*!$0! 3  %&/%,*�- � +/! '�- 

 ! '%0%, 3�7*!�(<8!0! �(� �' .&$0�#� 3�7/%- '3!$ '�� !�(*'(, '(� ! 

�.� &%/�3(*�. �"$  &(3*!'%"4*�- �)%*�! 3"!$*!$ �%*!"�(&5(0('( �(� 

0�/%"4*�#� '�� !�(*'(   /&+#!0!  +/�&�6*20! (#%*'(0!, �)%*�( .(&(0%'&�3 

(&'%&!("4*�#� /(3"%*!$ (��) ( ! '�"!,% ��% ! /!( '�"!,% ��% (&'%&!("4*�% 

/(3"%*!%) .&�3�/!"� 4 ,%&%7 24 ,( ( .� "% 33%/%*!$  +/�&�6*�- ! 

 +5 +/�&�6*�- /�7 ('(5"!)( 22). � '(*�3"%*�, ,'� 33%/%*!% �(�  +/�&�6*�-, '(� 

 +5 +/�&�6*�- /�7 !7+,%**21 3%8% '3 *% ��(723("�  '('! '!,% �! 7*(,!021 

9;;%�'�3 *( .��(7('%"! ��.  

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

 ! '%02 5%"21 �&2  (���, 3%"!,!*( 7+5)( R, !*'%&3("�3 PQ ! QT) '(�6% 

�)%*!3("� 4 ,%&%7 24 ,( ( .� "% 33%/%*!$  +/�&�6*�- !  +5 +/�&�6*�- /�7 
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('(5"!)( 23). �'('! '!,% �! 7*(,!02% �'"!,!$ 3  '�&�*+ +0%*4:%*!$ �' 

��*'&�"4*21 7*(,%*!- .&! 33%/%*!! �%*!"�(&5(0('( *(5"</(<' $ .� 

.��(7('%"< ,( '�'2  %&/%,*21  ��&(8%*!-. � #&+..2 6!3�'*21, ��'�&20 

33�/!"! ��&(7�" 3  +/�&�6*�- /�7% 65 0#/�#, ,%&%7 24 ,( ( *% 32$3"%*� 

/� '�3%&*21 �'"!,!- ��� �' ��*'&�"4*�- #&+..2, *� �'0%,("( 4 '%*/%*)!$ � 

+0%*4:%*!< 7+5)( R .�  &(3*%*!<   ��*'&�"%0. �(**2% 3 '(5"!)(1 22-25 

.&%/ '(3"%*2 3 ;�&0('%  &%/*%#� 7*(,%*!$ !  '(*/(&'*�- �:!5�!  &%/*%#� (� ± 

m). 

(5"!)( 22 – 	)%*�( .��(7('%"%- (&'%&!("4*�#� /(3"%*!$ 

A �+/�&�6*2- (#%*' ��7( ���, 00 &'.  '. ���, 00 &'.  ' 

1 �%*!"�(&5(0(' 

�+5 +/�&�6*($ (n=10) 134,9±7,9 111,9±8,1 

�+/�&�6*($ (n=8) 130,1±3,3 104,9±3,6 

��*'&�"4 (n=10) 135,0±3,0 115,4±2,3 

2 ��&(7�" 

�+5 +/�&�6*($ (n=10) 132,0±3,3 108,6±2,5 

�+/�&�6*($ (n=9) 122,3±5,5 117,0±14,2 

��*'&�"4 (n=10) 126,8±5,1 99,3±2,0 

3 !� %0!�(&5(7!/ 

�+5 +/�&�6*($ (n=10) 127,6±1,3 101,6±1,6 

�+/�&�6*($ (n=7) 132,0±7,8 101,3±7,5 

��*'&�"4 (n=10) 126,8±5,1 99,3±2,0 

(5"!)( 23 – 	)%*�( .��(7('%"%- ;+*�)!�*!&�3(*!$  %&/%,*�- � +/! '�- 

 ! '%02 

A �+/�&�6*2- (#%*' ��7( ��� 3 0!* R, 0� PQ, 0� QT, 0� 

1 �%*!"�(&5(0(' 

�+5 +/�&�6*($ 

(n=10) 
498,3±7,1 0,40±0,02 44,3±1,6 66,0±5,2 

�+/�&�6*($ 

(n=8) 
464,4±25,9* 0,47±0,06 43,4±1,1 69,3±5,1 

��*'&�"4 

(n=10) 
514,0±11,2 0,49±0,07 43,9±1,1 71,6±6,9 

2 ��&(7�" 

�+5 +/�&�6*($ 

(n=10) 
501,8±8,8 0,72±0,05 46,4±1,6 71,2±3,7 

�+/�&�6*($ 

(n=9) 
524,0±13,7 0,40±0,04* 48,6±2,6 68,3±2,8 

��*'&�"4 

(n=10) 
493,8±15,5 0,73±0,10 47,3±2,1 81,8±9,1 

3 !� %0!�(&5(7!/ 

�+5 +/�&�6*($ 

(n=10) 
487,4±7,1 0,43±0,07 42,2±2,3 76,6±3,5 

�+/�&�6*($ 

(n=7) 
488,3±6,7 0,33±0,05 45,3±1,3 81,0±7,9 

��*'&�"4 

(n=10) 
493,8±15,5 0,73±0,10 47,3±2,1 81,8±9,1 

�&!0%,(*!% – *E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- 

#&+..2 (&<0,05) 
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	)%*�( &!'0�#&(002  %&/)(   .�0�84< �(&/!�!*'%&3("�#&(;!! (��
) .� 

�(%3 ��0+ *( ;�*%  +/�&�6*21 !  +5 +/�&�6*21 /�7 !  "%/�3(**21 

��*3+"4 (*'�3,%&%7 24 ,( ( .� "% 33%/%*!$ .&!3%/%*( 3 '(5"!)% 24. 

(5"!)( 24 – �70%*%*!$ !*/%� �3 *(.&$6%**� '! + �&2  .� "% 33%/%*!$ 

 +/�&�6*21 (#%*'�3 .� /(**20 ��
  

A �+/�&�6*2- 

(#%*' 

��7( �*/%� 2 *(.&$6%**� '!, +.%. 

��* 24 ,( ( 

1 �%*!"�(&5(0(' 
�+5 +/�&�6*($ (n=10) 35536,9±16401,0 32728,3±9553,1 

�+/�&�6*($ (n=18) 47715,2±10714,0 13889,6±4623,0* 

2 ��&(7�" 
�+5 +/�&�6*($ (n=10) 5415,3±1953,0 23775,3±7504,4* 

�+/�&�6*($ (n=9) 30918,3±13051 30559,7±22517,6 

3 !� %0!�(&5(7!/ 
�+5 +/�&�6*($ (n=10) 36058,8±18827,9 29430,8±6928,1 

�+/�&�6*($ (n=7) 14814,5±6278,8 7374316103,0** 

�&!0%,(*!$:  

1* – %*/%*)!$ � +3%"!,%*!< .�  &(3*%*!<   ;�*�0 (.&! pD0.05) 

2** – �� '�3%&*2% �'"!,!$ �' ;�*( (.&! pD0.01) 

� &%7+"4'('% .&�3%/%*!$ �(&/!�!*'%&3("�#&(;!! #&+..2 6!3�'*21, 

.�"+,(3:%-  +/�&�6*+< /�7+ �%*!"�(&5(0('(, 52"� .��(7(*� *("!,!% 

'%*/%*)!! � +0%*4:%*!< !*/%� �3 *(.&$6%**� '! ,%&%7 24 ,( ( .� "% 33%/%*!$. 

�&�/%0�* '&!&�3(*�, ,'� ,%&%7 24 ,( (  �1&(*$"( 4 '%*/%*)!$ � +3%"!,%*!< 

��
 + #&+..2, .�"+,(3:%-  +5 +/�&�6*+< /�7+ ��&(7�"(. � #&+..2 6!3�'*21, 

.�"+,(3:!1  +/�&�6*+< /�7+ !� %0!�(&5(7!/(, 52"� �'0%,%*�  '('! '!,% �! 

7*(,!0�% +3%"!,%*!% !*/%� ( *(.&$6%**� '! ,%&%7 24 ,( ( .� "% 33%/%*!$. 

�70%*%*!$ !*/%� ( *(.&$6@**� '!  3!/%'%"4 '3+<' � *(&+:%*!$1 )%*'&("4*�- 

&%#+"$)!! &!'0(  %&/)(. 

��0!0� �)%*�! ,( '�'2  %&/%,*21  ��&(8%*!- (���) ! !*/%� ( 

*(.&$6%**� '! (��), �)%*!3("! 4 '(�6% 0�/( (�� !"! *(!5�"%% ,( '� 

3 '&%,(<8%% $ 7*(,%*!% �(&/!�!*'%&3("(), (0."!'+/( 0�/2 (���) ! .��(7('%"4 

3(&!(5%"4*� '! &!'0( (��) ('(5"!)( 25).  

� 6!3�'*21, .�"+,(3:!1  +/�&�6*+< /�7+ �%*!"�(&5(0('(, 

7(;!� !&�3(*�  *!6%*!% ��� ,%&%7 48 ,( �3 .� "%  +/�&�#. � #&+..2, 

.�"+,!3:%-  +/�&�6*+< /�7+ ��&(7�"(, ,%&%7 48 ,( �3 *(5"</("� 4  *!6%*!% 

.��(7('%"$ 3(&!(5%"4*� '! &!'0(, ,'� 0�6%' +�(723('4 *( *(&+:%*!% &%#+"$)!! 

 %&/%,*�  � +/! '�-  ! '%02  �  '�&�*2 ���.   
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(5"!)( 25 – �(7"!,!$ .��(7('%"%- ;+*�)!�*!&�3(*!$ ��� + ��*'&�"4*�- ! 

9� .%&!0%*'("4*21 #&+.. 

A 
&+..( ��� �� ��� �� �� 

24 ,( ( 

1 ��*'&�"4 479,9±9,8 0,130±0,003 99,7±0,1 0,040±0,014 27,6±9,7 

2 �%*!"�(&5(0(' 470,6±13,6 0,133±0,007 99,8±0,1 0,057±0,023 38,2±16,3 

3 ��&(7�" 458,8±23,0 0,133±0,007 100,0±0,0 0,016±0,006 11,7±5,1 

4 !� %0!�(&5(7!/ 515±11,0 0,120±0,005 100,0±0,0 0,014±0,004 8,5±2,6 

48 ,( �3 

1 ��*'&�"4 484,5±8,7 0,128±0,003 99,1±0,6 0,051±0,016 32,4±11,1 

2 �%*!"�(&5(0(' 403,0±18,8* 0,152±0,011 99,7±0,2 0,061±0,026 41,6±15,4 

3 ��&(7�" 472,3±23,8 0,127±0,006 96,8±3,2 0,021±0,015* 13,1±9,7 

4 !� %0!�(&5(7!/ 482,6±21,0 0,113±0,009 100,0±0,0 0,018±0,007 12,6±5,2 

�&!0%,(*!% – * E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- 

#&+..2 (&<0,05) 

	/*(�� 3 1�/% /�.�"*!'%"4*�#� !  "%/�3(*!$ .(&(0%'&�3 ��
 ,%&%7 7 /*%- 

.� "% 33%/%*!$  +/�&�6*21 (#%*'�3 *% 52"� �5*(&+6%*�  '('! '!,% �!-

7*(,!021 &(7"!,!-   ��*'&�"4*�- #&+..�-, ,'�  3!/%'%"4 '3+%' � 52 '&�0 

3�  '(*�3"%*!!. 

(�!0 �5&(7�0, .� 32&(6%**� '! 3"!$*!$ *( .��(7('%"! ;+*�)!!  %&/%,*�-

 � +/! '�-  ! '%02, 0�/%"4 *( � *�3% �%*!"�(&5(0('(  �.� '(3!0(   

�58%.&!7*(**20! 0�/%"$0!, ! .�"47+%020! /"$ &(7&(5�'�! 

.&�'!3� +/�&�6*21  &%/ '3, 7( ! �"<,%*!%0 ���, ��'�&($  *!6("( 4 .�/ 

3�7/%- '3!%0 �%*!"�(&5(0('(. 

3.7 �'��
 ���6��� ��
�6 ��
�����( ����9��� ��
�( 
���� 
��� ����� 

��
�� ��
�#� ������%��#� ������� 

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

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

5!�1!0!,% ��#�  � '(3( �&�3!, 1(&(�'%&!7+<8!%  ! '%0*2% .&�)%  2, 

.&�! 1�/$8!% 3 �&#(*!70% .�/ 3�7/%- '3!%0 '�� !�(*'(   '%,%*!%0 3&%0%*!. 

� '(*�3"%*�, ,'� ,%&%7 24 ,( ( ('(5"!)( 26) .� "% 33%/%*!$ 

�%*!"�(&5(0('(, *(5"</(<' $ /� '�3%&*2% �'"!,!$ �' ��*'&�"$ .� .��(7('%"$0: 

8%"�,*($ ;� ;('(7(, '&!#"!)%&!/2, 1�"% '%&!*, 0�,%3!*(. �(**2% 3 '(5"!)(1 26 

! 27 .&%/ '(3"%*2 3 ;�&0('%  &%/*%#� 7*(,%*!$ !  '(*/(&'*�- �:!5�!  &%/*%#� 

(� ± m). 
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(5"!)( 26 – �"!$*!% �%*!"�(&5(0('( *( 5!�1!0!,% �!% .��(7('%"! �&�3!  

�7+,(%02% 

.��(7('%"!  

�%&!�/ 

*(5"</%*!$ 

��*'&�"4*($ 

#&+..(  

n=24 

��, 

10#/�#  
n=24 

��&(7�", 

65 0#/�#  
n=24 

��, 

8 0#/�#  
n=24 

1 2 3 4 5 6 

&!#"!)%&!/2, 

00�"4/" 

24 , 0,32±0,03 0,52±0,05* 0,45±0,06 0,62±0,04* 

48 , 1,07±0,16 1,24±0,17 0,68±0,06* 0,96±0,08 

7  +' 1,43±0,26 0,87±0,08 1,12±0,10 1,32±0,20 

14  +' 0,83±0,07 1,09±0,14 1,32±0,13* 0,76±0,09 

�"45+0!*, #/" 24 , 27,9±0,8 27,8±1,2 26,4±0,9 28,6±1,4 

48 , 27,8±0,6 25,4±2,4 27,8±0,9 28,7±0,9 

7  +' 29,4±0,8 26,2±1,0* 28,2±0,6 25,2±2,4 

14  +' 29,2±0,8 27,4±0,7 28,1±0,8 27,4±1,2 

��
, �//" 24 , 1001,3±114,9 916,4±112,6 870,8±89 754,6±32,3 

48 , 909,2±78,6 894,2±55,2 792,4±52,5 867±62,4 

7  +' 894,4±61,2 816,1±83,3 1046,9±79,9 929,9±71,5 

14  +' 935,7±67,3 686,8±63,2* 759,4±81,3 783,7±67,4 

��, ��/" 24 , 52,8±2,2 56,4±5,4 56,4±2,3 62,5±5,4 

48 , 60,7±3,1 62,1±2,7 65,0±4,4 58,4±2,7 

7  +' 71,4±2,5 69,2±3,9 79,4±7,1 70,8±4,1 

14  +' 55,5±3,2 43,6±2,1* 48,3±1,6 53,3±6,2 

��, ��/" 24 , 132,8±7,6 156,6±12,7 146,0±5,1 146,5±7,7 

48 , 143,5±8,3 153,4±5,2 150,7±7,9 155,2±7,4 

7  +' 169,7±7,9 160,9±12,2 169,1±10,9 170,9±10,7 

14  +' 140,3±7,4 142,7±6,7 125,7±6,9 150,3±14,4 

>�, ��/" 24 , 215,8±12,5 179,6±11* 198,1±15,3 277,3±20,4* 

48 , 292,0±22,8 328,1±15,9 256,2±25,4 258±29,3 

7  +' 302,7±27,9 269,7±23,2 305,3±34,3 343±25,8 

14  +' 210,4±18,7 306,5±24,7* 301,9±22* 295±46,1 

�&%('!*�!*(7(, 

�//" 

24 , 3376±481,6 3250±642,3 4119±563,6 2400±262,7 

48 , 4758±439,3 5536±475,5 4816±244,5 5287±556 

7  +' 1495±268,6 893,3±139,3 1310±336,9 1377±348,1 

14  +' 4098±402,7 4093±406,5 3074±303,8 4411±668 

��"% '%&!*, 

00�"4/" 

24 , 1,61±0,05 1,40±0,08* 1,22±0,08* 1,48±0,08 

48 , 1,14±0,05 1,15±0,06 1,15±0,05 1,24±0,05 

7  +' 1,10±0,08 1,03±0,04 1,24±0,07 1,30±0,08 

14  +' 1,61±0,07 1,41±0,08* 1,30±0,07* 1,45±0,08 

�!"!&+5!* 

�58!-, 0�0�"4/" 

24 , 10,2±0,4 12,0±1,0 12,1±1,3 14,1±1,5* 

48 , 18,2±2,8 20,2±1,8 10,5±1,6* 17,6±1,3 

7  +' 13,8±2,8 14,4±2,3 19,6±2,1 17,9±2,0 

14  +' 12,2±1 17,6±1,8* 18,2±2,7* 14,3±1,3 

��,%3!*(, 

00�"4/" 

24 , 4,4±0,2 3,6±0,3* 4,0±0,3 4,7±0,3 

48 , 4,5±0,3 5,9±0,3* 4,7±0,6 4,2±0,1 

7  +' 5,2±0,5 5,4±0,2 5,4±0,2 6,4±0,4 

14  +' 4,2±0,2 5,6±0,3* 4,9±0,2* 3,9±0,3 

�&!0%,(*!% – * E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- 

#&+..2 (&<0,05) 
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�%&%7 48 ,( �3 �'0%,%*� +3%"!,%*!% .��(7('%"$ 0�,%3!*( 3  &(3*%*!!   

��*'&�"4*�- #&+..�-. �&!0%&*� ,%&%7 7-14  +'�� !0%<' 0% '�  '('! '!,% �! 

7*(,!02% &(7"!,!$ .� .��(7('%"$0: ("45+0!* (F), "(�'('/%#!/&�#!*!7( (F), 

("(*!*'&(* ;%&(7( (F), 1�"% '%&!* (F), 8%"�,*($ ;� ;�'(7( (G), 5!"!&+5!* (G), 

0�,%3!*( (G). �*!6%**�%  �/%&6(*!% ("45+0!*( .� "% 3�7/%- '3!$ 

�%*!"�(&5(0('( 0�6%'  3!/%'%"4 '3�3('4 � &(73!'!! 3� .("%*!$ !"! �(� 

0!*!0+0 � *(&+:%*!! 5%"�� !*'%'!,% ��- ;+*�)!! .%,%*!. 

�$/ .&!*)!.!("4*21 �'"!,!- 9;;%�'�3 �%*!"�(&5(0('( �' !70%*%*!-, 

.�"+,(%021 .�/ 3�7/%- '3!%0 '!� %0!�(&5(7!/( ! ��&(7�"(, .�/'3%&6/(%' 

(�'+("4*� '4 &(7&(5�'�! *�321 0�/%"%-, ( '(�6% *%�51�/!0� '4 '% '!&�3('4 

 &%/ '3( '%&(.!!  +/�&�6*�#�  !*/&�0( ! �'/("%**21 .� "%/ '3!- �'&(3"%*!- 

*%-&�'�� !�(*'(0!   ! .�"47�3(*!%0 0�/%"%-, 3� .&�!73�/$8!1 /%- '3!% 

&(7"!,*21 #&+.. '�� !�(*'�3, .�0!0� '&(/!)!�**� .&!0%*$%021 .&! &(7&(5�'�% 

.&�'!3�9.!"%.'!,% �!1  &%/ '3. 

�&! �)%*�% !�**�#�  � '(3( �&�3! ('(5"!)( 27), 1(&(�'%&!7+<8%#�, .�0!0� 

.&�,%#�, ;+*�)!< .�,%�, + '(*�3"%*�, ,'� !70%*%*!$, 32723(%02% 

�%*!"�(&5(0('�0 3 .%&32%  +'�! 5"!6% .� 9;;%�'(0 � 3�7/%- '3!< 

!� %0!�(&5(7!/(, �'0%,(%' $  *!6%*!% ��*)%*'&()!! !�*�3 *('&!$ ! 0(#*!$ 3 

.%&32% 24 , .� "% �'&(3"%*!$, ,'� 0�6%'  3!/%'%"4 '3�3('4 �5 !752'�,*�- 

7('&('% !�*�3 3 0�0%*'  +/�&�6*�#�  !*/&�0(. 

(5"!)( 27 – �"!$*!% !7+,(%021  +/�&�6*21 '�� !�(*'�3 *( !�**2-  � '(3 

�&�3! 6!3�'*21 3 &(7"!,*2% 3&%0%**2% .%&!�/2  +/�&�6*�#�  !*/&�0( 

�7+,(%02% 

.��(7('%"!  

�%&!�/ 

*(5"</%*!$ 

��*'&�"4*($ 

#&+..(  

n=24 

��, 

10#/�#  
n=24 

��&(7�", 

65 0#/�#  
n=24 

��, 

8 0#/�#  
n=24 

1 2 3 4 5 6 

K
+
, (00�"4/") 24 , 4,7±0,1 4,9±0,1 4,5±0,1 4,6±0,1 

48 , 4,6±0,2 4,8±0,1 4,6±0,1 4,6±0,1 

7  +'�� 4,2±0,1 4,2±0,1 4,1±0,1 4,0±0,1 

14  +'�� 5,2±0,2 5,7±0,2 5,1±0,1 5,1±0,2 

Na
+
, (00�"4/") 24 , 160±0,9 155,4±1,2* 153,6±1,5* 157,6±1,4 

48 , 155,3±1,3 159,0±1,0* 157,7±1,7 158,6±1,2 

7  +'�� 162,1±1,3 162,7±1,2 161,1±1,5 163,5±1,0 

14  +'�� 145,2±1,6 142,9±1,9 142,9±1,9 143±1,7 
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�&�/�"6%*!% '(5"!)2 27 
1 2 3 4 5 6 

CI
E
, (00�"4/") 24 , 96,6±1,5 99,2±1,1 95,1±1,1 99±1,6 

48 , 96,9±1,0 99,2±1,2 94,8±1,7 96,6±0,7 

7  +'�� 93,6±1,5 94,4±1,1 92,6±1,6 92,9±1,2 

14  +'�� 93,8±0,7 96,5±1,1* 92,5±1,4 92,3±1,7 

�� ;�& (�), 

00�"4/" 

24 , 2,89±0,07 2,85±0,08 2,82±0,08 2,64±0,07* 

48 , 2,65±0,05 2,94±0,06* 2,69±0,10 2,49±0,03* 

7  +'�� 2,14±0,07 2,29±0,07 2,12±0,05 2,14±0,06 

14  +'�� 2,85±0,08 2,63±0,04* 2,68±0,06 2,65±0,11 

�(#*!- (Mg), 

00�"4/" 

24 , 1,37±0,25 0,27±0,02* 0,35±0,07* 0,94±0,01 

48 , 1,23±0,19 0,90±0,02 0,89±0,02 0,96±0,02 

7  +'�� 1,27±0,19 0,90±0,02 0,88±0,03 1,19±0,18 

�(#*!- (Mg), 

00�"4/" 

14  +'�� 0,56±0,03 0,67±0,02* 0,63±0,02 0,57±0,05 

�&!0%,(*!% – *E ��3%&!'%"4*($ 3%&�$'*� '4 &(7"!,!- �'*� !'%"4*� ��*'&�"4*�- #&+..2 

(&<0,05) 

� )%"�0, 32$3"%**2% !70%*%*!$ (�'!3*� '! ;%&0%*'�3 .%,%*!, 

1�"% '%&!*( ! '&!#"!)%&!/�3 ,%&%7 14 /*%- .� "% 3�7/%- '3!$ �%*!"�(&5(0('(, 

 3!/%'%"4 '3+<' � *(&+:%*!! ;+*�)!- .%,%*!. 

��32:%*!% ��*)%*'&()!! 0�,%3!*2 3 �&�3! 0�6%' 52'4  3$7(*� �(�   

*(&+:%*!$0! ;+*�)!! .%,%*!, '(� !   .�3&%6/%*!%0 02:%,*21 '�(*%-, �&�0% 

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

#!.%&(00�*!%0!%-, '�� !,*2- (00!(� 0�6%'  '('4 .&!,!*�- &(73!'!$ &$/( 

*%3&�"�#!,% �!1 *(&+:%*!-. 

�&! 3�7/%- '3!! �%*!"�(&5(0('(, .�0!0� /%;!)!'( 0(#*!$, 0%*$%' $ 

,( '�'(  %&/%,*21  ��&(8%*!-, ,'� .�73�"$%' .&%/.�"�6!'4 �'/%"4*2- 3�"(/ 

/(**21 !70%*%*!- 3  +/�&�6*+< (�'!3*� '4, *%7(3! !0� �' 37(!0�/%- '3!$   

���, +,!'23($, ,'� #!.�0(#*!%0!$ ,( '� (  �)!!&�3(*(   #!.%&3�75+/!0� '4< 

0!��(&/(, '&%0�&�0, ;( )!�+"$)!$0!. 

��"+,%**2% /(**2% .�/'3%&6/(<' '%�&!< � '�0, ,'�, .�0!0� .&$0�#� 

!*#!5!&+<8%#� 9;;%�'( *( 1�"!*9 '%&(72, .&!3�/$8%#� � &(73!'!< 

1�"!*%&#!,% ��#� �&!7! (, !*'�� !�()!$ �5&('!020! !*#!5!'�&(0! 

1�"!*9 '%&(7 .&!3�/!' � �50%**20 *(&+:%*!$0, .�&(6%*!< 0*�#!1 �&#(*�3 ! 

 ! '%0, .�0!0� ���. �'� .�/'3%&6/(%' *%�51�/!0� '4 3 % '�&�**%#� !7+,%*!$ 

9;;%�'!3*� '! &(7&(5('23(%021  &%/ '3 "%,%*!$, *% '�"4��   '�,�! 7&%*!$ 
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�+.!&�3(*!$  +/�&�6*�#�  !*/&�0( 3 .%&!�/ � '&�- !*'�� !�()!!, *� !   '�,�! 

7&%*!$ 3�70�6*�- .&�;!"(�'!�! � "�6*%*!-.  

	5&(8(%' *(  %5$ 3*!0(*!%, ,'� ,%&%7 *%��'�&�% 3&%0$ .� "% .%&!�/( 

� '&�- !*'�� !�()!! 5�"4:($ ,( '4 !7+,%**21 .��(7('%"%- .&!1�/!' 3 *�&0+, 

�/*(�� .� "% 3�7/%- '3!$ �%*!"�(&5(0('( � '(%' $ !70%*%**20  �/%&6(*!% 

0�,%3!*2, .� "% ��&(7�"( – 5!"!&+5!*(, '&!#"!)%&!/�3 ! ;� ;�&(, ( .� "% 

!� %0!�(&5(7!/( – *('&!$ ! ;� ;�&(, ,'� "!:*!- &(7 .�/,%&�!3(%', ,'�, 

*% 0�'&$ *(  1�/ '3� 0*�#!1 .(&(0%'&�3  +/�&�6*�#�  !*/&�0(, 1(&(�'%& 

/("4*%-:%#� /%- '3!$ '�� !�(*'( *( �&#(*!70 0�6%' 7(0%'*� &(7"!,('4 $, ,'� 

*%�51�/!0� +,!'23('4 .&! .�/5�&% (/%�3('*�- 0�/%"! /"$ �)%*�! 

 .%)!;!,% ��- (�'!3*� '! "%�(& '3%**21  &%/ '3.  

3.8 ��� ���� ��
�����( ���/����
�������( ������� � ����
����#� 

�
������� ������� � 
���� 
��� ����� ��
�� ��
�#� ������%��#� ������� 

�� '�$*!% ��0.�*%*'�3 .&�/(*'!�� !/(*'*�-  ! '%02 �&�3!, ( '(�6% 

�/*�#� !7 .��(7('%"%- .%&%�! *�#� ��! "%*!$ "!.!/�3 3 &(7*2% 3&%0%**2% 

.%&!�/2 (24, 48 ,( �3, 7 ! 14  +'��) .� "% 3�7/%- '3!$ �%*!"�(&5(0('(, 3�"<,($ 

3�  '(*�3"%**2- #"+'('!�* (�
), 0("�*�32- /!("4/%#!/ (���), 

 +.%&�� !//! 0+'(7+ (�	�), #"+'('!�*.%&�� !/(7+ (
�). �(5�& �&�3! 

.&�3�/!" $ + 6!3�'*21, ��'�&2% 52"! &( .%/%"%*2 *( 4 #&+..2 (3 &(7*2% 

.&�0%6+'�! 3&%0%*!) .� 6 � �5%- 3 �(6/�-, ��*'&�"4*�- #&+..% 33�/!"!  

0,9 % *('&!$ 1"�&!/. 

(5"!)( 28 – �"!$*!% �%*!"�(&5(0('( *( .��(7('%"! .%&%�! *�#� ��! "%*!$ 

"!.!/�3 ! (*'!�� !/(*'*�-  ! '%02 3 �&�3! "(5�&('�&*21 6!3�'*21 ( &%/*!% 

.� #&+..%, M ± m) 

�� .%&!0%*'("4*2% 

#&+..2 

�%&!�/ �7+,(%02% .��(7('%"! 

�
, U/g� ���, U/g� �	�, U/g� 
�, U/g� 

1 2 3 4 5 6 

��*'&�"4  
24 , 

0,28±0,02 142,3±8,3 22620,9±1026,1 138779,3±5085,7 

�� 0,36±0,02* 79,6±10,9* 26621,0±1416,7 169805,1±10643,2* 

��*'&�"4  
48 , 

0,13±0,04 188,3±11,8 25498,6±2824,9 110783,9±9639,7 

�� 0,21±0,03 151,3±4,2* 29889,2±3882,5 134915,7±15523,7 

��*'&�"4  7  +'�� 0,41±0,06 122,6±3,9 25957,9±1531,7 143098,1±4084,1 
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�&�/�"6%*!% '(5"!)2 28 
1 2 3 4 5 6 

��  0,40±0,04 153,1±9,7* 21933,6±1620,7 129235,1±6398,5 

��*'&�"4  
14  +'�� 

0,39±0,03 164,0±12,2 34055,1±1338,2 142291,7±4510,9 

�� 0,34±0,07 197,6±8,2* 30095,6±1194,8 126446,3±5179,0* 

�&!0%,(*!% – * – 	'"!,!$ 0%6/+ #&+..(0! .� �&!'%&!< /! .%& !�**�#� (*("!7( 

ANOVA .� �'*�:%*!< � ��*'&�"4*20 6!3�'*20 

� &%7+"4'('% !  "%/�3(*!$ 52"� 32$3"%*� ('(5"!)( 28), ,'� 3 .%&32%  +'�! 

.� "% �'&(3"%*!$ �%*!"�(&5(0('�0 + 6!3�'*21 .&�! 1�/$' 7*(,!'%"4*2% 

!70%*%*!$ '&@1 !7 ,%'2&@1 !7+,%**21 .��(7('%"%-. � ,( '*� '!, (�'!3*� '4 

0("�*�3�#� /!("4/%#!/(  *(,("(  *!6(%' $, *� 7('%0, � 14 /*< *(5"</%*!-, 

.&%32:(%' ��*'&�"4*2% 7*(,%*!$. � '� 6% 3&%0$ #"+'('!�*.%&�� !/(7( 

/%0�* '&!&+%' .&�'!3�.�"�6*2% !70%*%*!$. �&�0% '�#�, *(5"</(%' $ 

+3%"!,%*!% �5&(7�3(*!$ ��*%,*21 .&�/+�'�3 �	� (��*)%*'&()!$ ��� 3 ."(70% 

&( '@') � 14  +'�(0 .�  &(3*%*!<   ��*'&�"4*20! 7*(,%*!$0!. 

3.9 $�����9���#� ��
� 6�
�������
 ��� � 
��� ����� ����
��
'�� 

8����
������ 

�&! '% '!&�3(*!! 9;;%�'!3*� '!  &%/ '3 �+.!&�3(*!$  +/�&�6*�#� 

 !*/&�0( !  &%/ '3 .&�;!"(�'!�! �'/("%**21 .� "%/ '3!- .&! .�&(6%*!! 

*%-&�'�� !�(*'(0!, �5$7('%"4*20 ��0.�*%*'�0 9� .%&!0%*'("4*�- 0�/%"! 

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

�&�3%/%*� #! '�"�#!,% ��% !  "%/�3(*!% �5&(7)�3 '�(*%- #�"�3*�#� 0�7#( 

+ 6!3�'*21, .�"+,!3:!1 ;%*!"�(&5(0(' 3  +/�&�6*�- !  +5 +/�&�6*�- /�7(1. 

	'5�& 0('%&!("( .&�3%/%* ,%&%7 24, 72, 96 ! 120 ,( �3. 

��*'&�"4: �*(,!021 !70%*%*!- 3  '&+�'+&(1 #�"�3*�#� 0�7#( 3 ��*'&�"% *% 

�'0%,%*�. ��"4:!* '3� *%-&�*�3 ��&2 (&! +*�� 13) #!..��(0.( (&! +*�� 14), 

 '3�"( (&! +*�� 15) ! 0�76%,�( (&! +*�� 16) !0%"! '!.!,*�%  '&�%*!%. � 5%"�0 

3%8% '3% 3�"��*( /� '('�,*� .&!"%6(' /&+# � /&+#+, ��"!,% '3� �"%'�� #"!! 3 

.&%/%"(1 *�&02. 
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�! +*�� 13 – ��*'&�"4. ��&( "�5*�- /�"! #�"�3*�#� 0�7#(. ��"4:!* '3� 

*%-&�*�3 !0%%' '!.!,*�%  '&�%*!%,  3%'"�% $/&� ! 1�&�:� 32&(6%**�% $/&2:��. 


&(*!)( 0%6/+ $/&�0 ! )!'�."(70�- ,%'�($. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 

�3. 400. 

 

 
 

�! +*�� 14 – ��*'&�"4.
!..��(0.. �%-&�*2 ��&2  

 �  3%'"20 $/&�0 ! �/*!0 /3+0$ 1�&�:� 32&(6%**20! $/&2:�(0!  

	�&( �( .� 0%'�/+ �!  "$ �3. 400 
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�! +*�� 15 – ��*'&�"4. �'3�" #�"�3*�#� 0�7#(. �%-&�* ! $/&( '!.!,*�#�  

 '&�%*!$. ��"��*( *%-&�.!"$ ."�'*� +.(��3(*2.  

	�&( �( .� 0%'�/+ �!  "$ �3. 400 

 

 
 

�! +*�� 16 – ��*'&�"4. ��76%,��. �%'�! �+&�!*4% '!.!,*�#�  '&�%*!$, 

5%7 �,(#�321 32.(/%*!-. � 7%&*! '�0  "�% �"%'�! ."�'*� .&!"%6(' /&+# � /&+#+. 

	�&( �( .� 0%'�/+ �!  "$ �3. 400 

 

�+5 +/�&�6*($ /�7( �%*!"�(&5(0('(. ��"4:!* '3� *%-&�*�3 ��&2 

!70%*%*2: )!'�."(70( #�0�#%**($, 3%8% '3� �!  "$ *% �.&%/%"$%' $, $/&� ! 

$/&2:�� *% 3!7+("!7!&+<' $ (&! +*�� 17). � 5%"�0 3%8% '3% *(5"</("� 4 

7*(,!'%"4*�% &(7&%6%*!% *%-&�.!"$ (&! +*�� 18). �( '4 *%-&�*�3 #!..��(0.( 
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!0%"! '!.!,*�%  '&�%*!%, ( ,( '4 52"! !70%*%*2 '(� 6%, �(� ! *%-&�*2 ��&2 

(&! +*�� 19). �%-&�*2  '3�"( *% !70%*%*2, *� 3 *%��'�&21 .+,�(1 7*(,!'%"4*� 

&(7&%6%* *%&�.!"4 (&! +*�� 20), 3  '3�"% *(5"</(%' $ �'@� (� �."(702 3 

.&�/�"4*� .&�1�/$8!1 .+,�(1 (&! +*�� 21). 

 
 

�! +*�� 17 – �%*!"�(&5(0(' 0,1 0#/�#. ��&( "�5*�- /�"!. � 5�"4:!* '3% 

*%&�*�3 #&(*!)( $/&( ! )!'�."(702 *% �.&%/%"$%' $, $/&2:�� *% 

3!7+("!7!&+%' $. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

 
 

�! +*�� 18 – �%*!"�(&5(0(' 0,1 0#/�#. �%"�% 3%8% '3�. �%-&�.!"4 

7*(,!'%"4*� &(7&%6%*. ��"!,% '3� �"%'�� #"!! 3 .&%/%"(1 *�&02. 	�&( �( 

#%0('�� !"!*�0 ! 9�7!*�0 �3. 400 
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�! +*�� 19 – �%*!"�(&5(0(' 0,1 0#/�#. 
!..��(0.. �( '4 *%-&�*�3 ��&2 

 �1&(*%*(, ,( '4 – *% !0%%' ,%'��- #&(*!)2 $/&( ! )!'�."(702, 3 9'!1 �"%'�(1 

$/&2:�� *% �.&%/%"$%' $. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

 
 

�! +*�� 20 – �%*!"�(&5(0(' 0,1 0#/�#. �'3�" #�"�3*�#� 0�7#(. �%-&�* 

'!.!,*�#�  '&�%*!$, ��&+6(<8!- *%-&�.!"4 7*(,!'%"4*� &(7&%6%*. 	�&( �( 

#%0('�� !"!*�0 ! 9�7!*�0 �3. 400 
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�! +*�� 21 – �%*!"�(&5(0(' 0,1 0#/�#. �'3�" #�"�3*�#� 0�7#(. ��.%&%,*� 

 &%7(**2% .&�/�"4*2% .+,�!. �2&(6%**2- �'%� (� �."(702. 	�&( �( 

#%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

�+/�&�6*($ /�7( �%*!"�(&5(0('(. � ��&% #�"�3*�#� 0�7#( + 6!3�'*21 

.�"+,(3:!1  +/�&�6*+< /�7+ 5�"4:�% ��"!,% '3� *%-&�*�3 ��&2 '%0*2%, 

32'$*+'�- ;�&02, 5%7 ,%'��- #&(*!)2 $/&( (&! +*�� 22). � 5%"�0 3%8% '3% 

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

�"%'�� (( '&�)!'�3, �"!#�/%*/&�)!'�3 !"! *%-&�*�3), 3 *%��'�&21 �,(#(1  &%7�� 

32&(6%**�% &(7&%6%*!% *%-&�.!"$  �,%'("� 4 #"!�)!'�.%*!%-, '� % '4 

*(5"</("! 4 �,(#! 9"%�'!3*�#� *%�&�7( (&! +*�� 23). �%*2 3 5%"�0 3%8% '3% 

&( '$*+'2, 7(.�"*%*2 9&!'&�)!'(0! ."�1� 3� .&!*!0(<8!0! 9�7!*, 5%7 ,%'�!1 

#&(*!) (&! +*�� 24). ��"4:!* '3� *%-&�*�3  '3�"( '%0*2%,  0�&8%**2%, *� *( 

9'�0 ;�*% 3 '&%,(<' $ �'/%"4*2% �"%'�! 3  � '�$*!! � '&�#� *(5+1(*!$ 

(&! +*�� 25). � 0�76%,�% 5�"4:!* '3%  "+,(%3 !0%"! 0% '� �5:!&*2% �,(#! 

32.(/%*!$ �"%'�� �+&�!*4% (&! +*�� 28) ! �,(#! 9"%�'!3*�#� *%�&�7(  

(&! +*�� 29). 
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�! +*�� 22 – �%*!"�(&5(0(' 1 0#/�#. ��&( "�5*�- /�"! #�"�3*�#� 0�7#(. 

��"4:!* '3� *%-&�*�3   '%0*�- )!'�."(70�- ! $/&�0, 5%7 ,%'��- #&(*!)2, ,( '4 

!7 *!1 32'$*+'�- ;�&02. �/&2:�� *% 3!7+("!7!&+%' $. 	�&( �( #%0('�� !"!*�0 

! 9�7!*�0 �3. 400 

 

 
 

�! +*�� 23 – �%*!"�(&5(0(' 1 0#/�#. �%"�% 3%8% '3�. 	,(#�3�% &(7&%6%*!% 

*%-&�.!"$, 3 � *�3*�0 7(  ,%' �'%�( �'&� '��3 �"%'��. 	�&( �( #%0('�� !"!*�0 ! 

9�7!*�0 �3. 400 
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�! +*�� 24 – �%*!"�(&5(0(' 1 0#/�#. �%"�% 3%8% '3� #�"�3*�#� 0�7#(. �%*( 

&( '$*+'(, 7(.�"*%*( 5"%/*20! 9&!'&�)!'(0!, 5%7 ,%'�!1 #&(*!). �%-&�.!"4 

*% ��"4�� &(7&$6%*. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

  
 

�! +*�� 25 – �%*!"�(&5(0(' 1 0#/�#. �'3�" #�"�3*�#� 0�7#(. �%-&�*2 '%0*2%, 

 0�&8%**2%, *%��'�&2% – 3  � '�$*!! � '&�#� *(5+1(*!$. 	�&( �( 

#%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

 
�! +*�� 26 – �%*!"�(&5(0(' 1 0#/�#. ��76%,��. �"%'�! �+&�!*4% '%0*2%, $/&� ! 

$/&2:�� *% �.&%/%"$<' $. 	�&( �( .� 0%'�/+ �!  "$ �3. 400 
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�! +*�� 27 – �%*!"�(&5(0(' 1 0#/�#. ��76%,��. �(&%*1!0('�7*�% 

�&�3�!7"!$*!%. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3.100 

 

 
 

�! +*�� 28 – �%*!"�(&5(0(' 1 0#/�#. ��76%,��. 	5:!&*2% �,(#! 32.(/%*!$ 

�"%'�� �+&�!*4%. 	�&( �( .� 0%'�/+ �!  "$ �3.100 
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�! +*�� 29 – �%*!"�(&5(0(' 1 0#/�#. ��76%,��. 	,(# 9"%�'!3*�#� *%�&�7(. 

	�&( �( .� 0%'�/+ �!  "$ �3. 100 

 

�%&%7 3, 4, 5  +'�� .� "% 33%/%*!$ �%*!"�(&5(0('( 0�&;�"�#!,% �($ 

�(&'!*(  �1&(*$"( 4: 5�"4:!* '3� *%-&�*�3 ��&2 #�"�3*�#� 0�7#( 52"! 

'@0*20!,  0�&8%**20!, �.&%/%"$"! 4 %/!*!,*2% *%-&�*2 3  � '�$*!! � '&�#� 

*(5+1(*!$ (&! +*�! 30, 31, 32). 

 

 
 

�! +*�� 30 – �%*!"�(&5(0(' 1 0#/�#. ��&( #�"�3*�#� 0�7#(. ��"4:!* '3� 

*%-&�*�3 '%0*2%  0�&8%**2%, %/!*!,*2% 3  � '�$*!! � '&�#� *(5+1(*!$ ! 

«�"%'�!-'%*!». 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400  
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�! +*�� 31 – �%*!"�(&5(0(' 1 0#/�#. ��&( #�"�3*�#� 0�7#(. �*/�'%"!- 0%"��#� 

 � +/( *(5+1:!-, .%&!3( �+"$&*�% .&� '&(* '3� *%7*(,!'%"4*� &( :!&%*�. 

�( '4 *%-&�*� '%0*2%, $"&� ! $/&2:�� *% �.&%/%"$<' $, %/!*!,*2% – 3 

 � '�$*!! � '&�#� *(5+1(*!$. 	�&( �( .� 0%'�/+ �!  "$ �3. 400  

 

 
 

�! +*�� 32 – �%*!"�(&5(0(' 1 0#/�#. ��&( #�"�3*�#� 0�7#(. �*/�'%"!- 0%"��#� 

 � +/( *(5+1:!-. �( '4 *%-&�*�3 '%0*2%,  0�&8%**2%, ,( '4 – 3  � '�$*!! 

� '&�#� *(5+1(*!$. 	�&( �( .� 0%'�/+ �!  "$ �3. 400  
 

(�!0 �5&(7�0, /(6%  +5 +/�&�6*($ /�7( �%*!"�(&5(0('( .&!3�/!' � 

3�7*!�*�3%*!< *(&+:%*!- 3  '&+�'+&% '�(*%- 0�7#(. �+/�&�6*($ /�7( 32723(%' 

�/*�7*(,*�% .�3&%6/%*!% '�(*%-, .&! 9'�0 9;;%�'  �1&(*$%' $ 3 '%,%*!% 

/"!'%"4*�#� 3&%0%*! *% 0�'&$ *( '�, ,'� .&$0�% 3�7/%- '3!% '�� !�(*'( *( 

�&#(*!70 +6% 7(3%&:!"� 4. ��"+,%**2% &%7+"4'('2 .�/'3%&6/(<' 32&(6%**+< 

*%-&�'�� !,*� '4 �%*!"�(&5(0('( ! �5� *�3(**� '4 %#� ! .�"47�3(*!$ �(� 

0�/%"4*�#� '�� !�(*'( ! .&! &(7&(5�'�%  &%/ '3 �+.!&�3(*!$  +/�&�6*�#� 



 

 

 

104 
 

 !*/&�0( .&! � '&�- !*'�� !�()!!, '(� ! .&! &(7&(5�'�%  &%/ '3 '%&(.!! 

�'/("%**21 .� "%/ '3!- 3�7/%- '3!$ *%-&�'�� !�(*'�3 *( �&#(*!70. 

3.10 �'��
 ������� ��
�6 TUNEL-����%�������6 
����
 ��� 

����
��
'�� 8����
������ 

��0!0� !7+,%*!$ 0�&;�"�#!! �"%'�� *%&3*�-  ! '%02 .�/ 3�7/%- '3!%0 

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

�&�3%/%*( �)%*�( (.�.'�'!,% �!1 TUNEL-.�"�6!'%"4*21 �"%'�� 3 '�(*$1 

#�"�3*�#� 0�7#(. �%6#&+..�3($  &(3*!'%"4*($ �)%*�( 9'�#� .��(7('%"$ +  (0)�3 

�&2  .� "% 3*+'&!5&<:!**�#� 33%/%*!$ �%*!"�(&5(0('( ! ��*'&�"4*�#� 

3%8% '3( *( 15 /%*4 !  "%/�3(*!$   ! .�"47�3(*!%0 Kruskel-Wallis ANOVA 

32$3!"( 7*(,!02% &(7"!,!$ .� !7+,(%0�0+ .��(7('%"< ('(5"!)( 29). 

(5"!)( 29 – 	)%*�( (.�.'�'!,% �!1 TUNEL-.�"�6!'%"4*21 �"%'��  (0)�3 �&2  

.&! 3*+'&!5&<:!**�0 33%/%*!! '�� !�(*'( ! ��*'&�"4*�#� 3%8% '3( 

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

N Me LQ UQ 

��*'&�"4 5 7,20 5,80 7,60 
0,008* 

�%*!"�(&5(0(' 5 13,60 13,20 13,80 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!-  

�%/!(**�% 7*(,%*!% .��(7('%"$ 3 #&+..(1 �%*!"�(&5(0(' 52"� 32:% *( 

89% 3  &(3*%*!!   #&+..�- ��*'&�"4. (�!0 �5&(7�0, &%7+"4'('2 /(**�#� '% '( 

/�.�"*!'%"4*� .�/'3%&6/(%' *("!,!% �&#(*!,% ��#� .�&(6%*!$ #�"�3*�#� 0�7#( 

+ �&2    &(73!'!%0 �'/("%**21 *%3&�"�#!,% �!1 *(&+:%*!-. 

3.11 	����
 ��#��������� 
�������� '����6����7������ ��� 

��������� 8����
������ � �����
��������                              

������%��#� ������� � 
��� 

�&! &(7&(5�'�% 9� .%&!0%*'("4*21 0�/%"%-, .�0!0� �58!1 0%1(*!70�3 

/%- '3!$, 5%7+ "�3*�, *%�51�/!0� +,!'23('4 .&$0�% 3�7/%- '3!% *( 

 .%)!;!,% �!% «0!:%*!». �� ��"4�+ �%*!"�(&5(0(' $3"$%' $ �5&('!020 

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

3"!$*!$ *( ()%'!"1�"!*9 '%&(7+ (���) 3 &(0�(1 &(7&(5�'(**�- 0�/%"!. 
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��'!3*� '4 ��� �.&%/%"$"( 4 3 )%"4*�- �&�3! ��*'&�"4*21 ! �.2'*21 

#&+.., �(� ! .&�)%*'*�%  ��'*�:%*!% !*#!5!&�3(*�- ��� 3 �&�3! ! 3 #�"�3*�0 

0�7#+ .� "% 33%/%*!$ �%*!"�(&5(0('(. �&�34 ! '�(*4 #�"�3*�#� 0�7#( �'5!&("! 

,%&%7 10 0!*+' .� "% 33%/%*!$ '&� !�(*'(, ( '(�6% 30 ! 60 0!*+', 6 ! 24 ,( (. 

�,�( 6 ,( �3 52"( ! .�"47�3(*( /"$ .&�3%&�! &%(�'!3()!! ()%'!"1�"!*9 '%&(72 

! 1�/$ !7 0%1(*!70( /%- '3!$ (&%(�'!3()!$ 3 '%,%*!% 4-6 ,( �3). 

�&�/%0�* '&!&�3(*�, ,'� .� "% 33%/%*!$ �%*!"�(&5(0('( 3 /�7% 1 0#/�# ! 

.&�$3"%*!$  +/�&�6*�#�  !*/&�0( &%#! '&!&+%' $ /� '�3%&*�% .�/(3"%*!% 

(�'!3*� '! ()%'!"1�"!*9 '%&(72 3 ��� ! .%&!;%&!,% ��- �&�3! �&2  *( 

.&�'$6%*!! 6 ,( �3. �%&%7 24 ,( ( �'0%,(%' $ .�"*�% 3�  '(*�3"%*!% (�'!3*� '! 

��� ! /(6% %@ +3%"!,%*!%. 	5&(8(%' *(  %5$ 3*!0(*!%, ,'�  +/�&�#! + �&2  

.�"*� '4< .&%�&(8(<' $ ,%&%7 6 ,( �3 .� "% 33%/%*!$ �%*!"�(&5(0('(, .&! 

9'�0 .�-.&%6*%0+ *(5"</(%' $ .�/(3"%*!% (�'!3*� '! ;%&0%*'( �(� 3 '�(*$1 

0�7#(, '(� ! 3 �&�3! �&2  *( 42,3% ! 30,5%  ��'3%' '3%**�. 

(5"!)( 30 – �!*(0!,% �($ �)%*�( (�'!3*� '! ()%'!"1�"!*9 '%&(72 3 #�"�3*�0 

0�7#% ! �&�3! �&2  .� "% 33%/%*!$ �%*!"�(&5(0('( 

�&%0$ 

�'5�&( 

�%*!"�(&5(0(' 

(N=6) 

��*'&�"4 

(N=6) 

�*#!5!&�3(*!% 

3 �&�3! (%) 

�*#!5!&�3(*!% 

3 #�"�3*�0 

0�7#% (%) �&�34, ��� 

(�/0") 


�"�3*�- 

0�7#, ���, 

(�/0#) 

�&�34, ��� 

(�/0") 


�"�3*�- 

0�7#, ���, 

(�/0#) 

1 2 3 4 5 6 7 

10 

0!* 

463.1 

(365.4;480.5)* 

35.1 

(32.7; 38.5)* 

757.4 

(606.4;796.4) 

78 

(70.7; 80.4) 

38.9 

(36.6; 51.8) 

54.9 

(50.6; 58.1) 

30 

0!* 

370.9 

(328.8;396.2)* 

66.3 

(59.9; 79.7)* 

563.7 

(556.9;634.9) 

88.4 

(87; 92.7) 

34.2 

(29.7; 41.7) 

25.1 

(9.9; 32.3) 

60 

0!* 

441.1 

(292.1; 494.7) 

63.4 (51.3; 

70.6) * 

690.1 

(469.2; 700) 

92 

(90.6; 104.5) 

36.1 

(28.3; 57.7) 

31 

(23.2; 44.2) 

6 

,( �3 

492.4 

(418.8; 543.8) 
68.1 (55; 86.2) 

698.7 

(686.8;777.6) 

120.3 

(108; 144.6) 

29.5 

(22.2; 56.9) 

43.4 

(28.3; 54.3) 

24 

,( �3 

946.3 (398.6; 

996.6) 

123.9 (111.8; 

134.6) 

763.6 

(629.8;798.3) 

117.3 

(109.9;126.3) 

-23.9 

(-30.5; 47.8) 

-5.6 

(-14.7; 4.8) 

�&!0%,(*!% –* – �� '�3%&*2% &(7"!,!$ .� �'*�:%*!< �  ��*'&�"< (&<0,05) 

�( � *�3(*!! .�"+,%**21 /(**21 .&�3%/%*�  &(3*%*!% .� � *�3*20 

.(&(0%'&(0  +/�&�6*�#�  !*/&�0(, *(5"</(%02% .&! 33%/%*!! �%*!"�(&5(0('( 

3*+'&!5&<:!**� 3 /�7% 10#/�#, .�  &(3*%*!<   9;;%�'(0!, *(5"</(%020! .&! 

33%/%*!! ��&(7�"( ! '!� %0!�(&5(7!/( (��), .&%/ '(3"%*2 3 '(5"!)% 30. 
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�(� 3!/*� !7 /(**21 '(5"!)2 31 3&%0$ *( '+."%*!$ "('%*'*�#� .%&!�/( 

 +/�&�# + �&2  !7 #&+..2 �%*!"�(&5(0(' (10#/�#) ! + �&2 , .�"+,(3:!1 ��&(7�" 

(65 0#/�#) 52"�  �.� '(3!0�. � 6!3�'*21 .�"+,!3:!1 '!� %0!�(&5(7!/ 

7(;!� !&�3(* 5�"%% /"!'%"4*2- "('%*'*2- .%&!�/ .�$3"%*!$  +/�&�#. � #&+..% 

�%*!"�(&5(0(' !*'%* !3*� '4  +/�&�6*�#�  !*/&�0( 52"( 3 � *�3*�0 *(  

5 +&�3*% (60% 6!3�'*21) .�  &(3*%*!<    +/�&�6*20  !*/&�0�0 .&! 33%/%*!! 

��&(7�"( ! !� %0!�(&5(7!/(, ��'�&2- /� '!#(" 6 +&�3*$ + 5�"4:!* '3( 

6!3�'*21. �%*!"�(&5(0('*($ 0�/%"4 '(�6%  �.� '(3!0(   ��&(7�"�3�- 

(.%*'!"%*'%'&(7�"�3�-) 0�/%"4< .� .��(7('%"$0 .&�/�"6!'%"4*� '! 

 +/�&�6*�#�  !*/&�0( ! !*'%* !3*21  +/�&�#. 

(5"!)( 31 – 	 *�3*2% .��(7('%"!  +/�&�6*�#�  !*/&�0(, *(5"</(%02% .&! 

33%/%*!! �%*!"�(&5(0('(, ��&(7�"( ! '!� %0!�(&5(7!/(  

A 	 *�3*2% .��(7('%"! ��, 

10#/�# 
��&(7�", 

65 0#/�#  
��, 

8 0#/�# 

1 �('%*'*2- .%&!�/ .&�$3"%*!$  +/�&�#, 0!* 6,35±0,33 8,11±0,6 106,8±7,34 

2 �%3('%"4*2% /3!6%*!$ ! .�/@&#!3(*!$ 

#�"�3�-, % 
100 0 0 

3 �"�*!,% �!%  +/�&�#!, % 100 100 100 

4 �*!,% �!%, % 25 22 100 

5 �� '%*7!!, % 0 11 100 

6 �%'("4*� '4, % 12,7 20 33,3 

7 �*'%* !3*� '4  +/�&�# 5 +&�3*$ .� Racine 64,7% 11,3% 10,8% 

8 �*'%* !3*� '4  +/�&�# 6 +&�3*$ .� R(cine 25,5% 60,6% 65,1% 

9 �&�/�"6!'%"4*� '4  +/�&�# 3 0!*+'(1 120 90 480 

�� ��"4�+ 7*(,!020 �"!*!,% �!0 .&�$3"%*!%0 !*'�� !�()!! 

!*#!5!'�&(0! 1�"!*9 '%&(7 $3"$%' $ &(73!'!%  +/�&�6*�#�  !*/&�0(, 

)%"% ��5&(7*�  &(3*!3('4 0�/%"! 3 .%&3+< �,%&%/4 .� � *�3*20 .��(7('%"$0 

("('%*'*�0+ .%&!�/+ *( '+."%*!$  +/�&�#, 32&(6%**� '4<, 

.&�/�"6!'%"4*� '4<, "%'("4*� '4<). (�!0 �5&(7�0, 0�/%"4 �%*!"�(&5(0('*21 

 +/�&�# .&%/ '(3"$<' 5�"4:+< )%**� '4 /"$ !  "%/�3('%"%-, '(� �(� .� 

� *�3*20 .(&(0%'&(0  �.� '(3!0(   9'("�**�- 0�/%"4< ��&(7�"�321  +/�&�#, 

,'� .�/'3%&6/(%' $ .�"+,%**20! &%7+"4'('(0!. 

	5�58($ .�"+,%**2% 3 &(0�(1 /(**�- #"(32 &%7+"4'('2 0�6*� 7(�"<,!'4, 

,'� 325&(**2- 3 �(,% '3% *�3�#� 0�/%"4*�#� '�� !�(*'( �%*!"�(&5(0(' 
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�5"(/(%' 3 %0! *%�51�/!020! 1(&(�'%&! '!�(0! /"$ ! .�"47�3(*!$ 3 

9� .%&!0%*'("4*�- 0�/%"! /"$ '% '!&�3(*!$ "%�(& '3%**21  &%/ '3: �* !0%%' 

+ '(*�3"%**2- 0%1(*!70 .&$0�#� /%- '3!$ *( �&#(*!70 (!*#!5!&�3(*!% 

(�'!3*� '! ���) ! .�73�"$%' 3 9� .%&!0%*'% *( 0%"�!1 "(5�&('�&*21 6!3�'*21 

(�&2 (1) 9;;%�'!3*� 3� .&�!73�/!'4  +/�&�#!,  �.� '(3!02% .� 32&(6%**� '!   

#%*%&("!7�3(**20  +/�&�6*20  !*/&�0�0 + ,%"�3%�(. ��0!0� .&!%0"%021 

� *�3*21 1(&(�'%&! '!�, .�73�"$<8!1 �)%*!3('4 .&$02% .&�'!3� +/�&�6*2% 

9;;%�'2 *�321 "%�(& '3%**21  &%/ '3 3 9� .%&!0%*'("4*�- 0�/%"!   

! .�"47�3(*!%0 �%*!"�(&5(0('(, 33%/%*!% /(**�#� '�� !�(*'( .�73�"$%' 

�)%*!3('4 3"!$*!% '%&(.!! *( �'/("%**2% .� "%/ '3!$ !*'�� !�()!!, .� ��"4�+ 

.&!3�/!' � *(&+:%*!< &$/( ��"!,% '3%**21 .��(7('%"%- ( � '(3( �&�3!, 

 '&+�'+&2 '�(*%-, ;+*�)!�*("4*�#�  � '�$*!$ �&#(*!70() 3 .%&!�/, 7*(,!'%"4*� 

.&%32:(<8!- .� 3&%0%*! /"!'%"4*� '4 .&$0�#� 3�7/%- '3!$ *%-&�'�� !�(*'( 

*( 1�"!*9 '%&(72. 

3.12 ����'�� 7
�������������( ������%��( ������ 

�%7+ "�3*�, 7*(,!'%"4*($ ,( '4 .�/1�/�3 ! �)%*��, .&!*$'21 .&! 

3("!/()!! (*("!'!,% �!1 (1!0!,% �!1, ;!7!��-1!0!,% �!1 ! .&�,!1) 0%'�/!� 

/"$ �)%*�! �(,% '3( ;(&0(��"�#!,% �!1  +5 '(*)!- ! "%�(& '3%**21  &%/ '3 

0("�.&!#�/*( 3  "+,($1 &(5�'   5!�"�#!,% �!0! �5?%�'(0!, �'"!,(<8!0! $ 

7*(,!'%"4*�- !*/!3!/+("4*�- 3(&!(5%"4*� '4<. 

�&! 3("!/()!! 0%'�/!�! 9� .%&!0%*'("4*�#� 0�/%"!&�3(*!$  +/�&�6*�#� 

 !*/&�0( .&�3%/%*( �)%*�( .&%)!7!�**� '! *( +&�3*%  1�/!0� '! 

(.�3'�&$%0� '!) .� &%7+"4'('(0 '&%1  %&!- 9� .%&!0%*'�3, 32.�"*%**21 3 

&(7*2% #�/2 (0%6#�/�3($ .&%)!7!�**� '4). 

�"$ &( ,%'�3 52"! 37$'2 /(**2% '&%1 9� .%&!0%*'�3 3 2018, 2019, 2022 

#�/(1 .� 10 6!3�'*21 3 �(6/�0,   3�7*!�*�3%*!%0  +/�&�6*�#�  !*/&�0( .&! 

33%/%*!! �%*!"�(&5(0('( 3*+'&!5&<:!**� 3 /�7% 10#/�#. �( ,!'(*( ."�8(/4 

.�/ �&!3�- *( � *�3(*!! 32&(6%**� '! ! .&�/�"6!'%"4*� '!  +/�&�6*�#� 

 !*/&�0(. 
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� '(5"!)% 32 .&%/ '(3"%*2 &%7+"4'('2 �)%*�! 3"!$*!$  +/�&�6*�#� 

 !*/&�0( .� "% !*'�� !�()!! �%*!"�(&5(0('�0 *( ."�8(/4 .�/ �&!3�- .� 

32&(6%**� '! ! .&�/�"6!'%"4*� '!  +/�&�#. 

(5"!)( 32 – 	)%*�(  1�/!0� '! &%7+"4'('�3 ."�8(/! .�/ �&!3�- « +/�&�#! 3 

5(""-3&%0$», 5(""2/0!*, +  (0)�3 �&2  .� #�/(0 

�'('! '!,% �!- .��(7('%"4 �%7+"4'('2 !70%&%*!$ ����  

2018 2019 2022 �*(,%*!$ 7( 3 #�/( 

�&%/*%% 7*(,%*!% 199,4 198,8 236,6 211,6 

�'(*/(&'*�% �'�"�*%*!% 53,1 43,1 57,1 52,4 

��9;;!)!%*' 3(&!()!!, % 26,7 21,7 24,1 24,7 

�'('! '!,% �($ �5&(5�'�( .�"+,%**21 &%7+"4'('�3 .��(7("(, ,'�  &%/*!% 

7*(,%*!$ ���� .� #�/(0 3(&4!&+<' $ �' 199,4 /� 236,6. �&! 9'�0  &%/*%% 

7*(,%*!% 7( 3 #�/( *(5"</%*!-  � '(3!"� 211,6, ( ��9;;!)!%*' 3(&!()!! /"$ 

9'�#� .%&!�/( 24,7%, ,'� �7*(,(%' 7*(,!'%"4*+<  '%.%*4 &(  %!3(*!$. �73% '*�, 

,'� /"$ (*("!'!,% �!1 0%'�/!� &%��0%*/�3(**2- ��9;;!)!%*' 3(&!()!! *% 

/�"6%* .&%32:('4 15%. �"$ �)%*�!  1�/!0� '! &%7+"4'('�3 9� .%&!0%*'�3 *( 

6!3�'*21 .&!%0"%021 7*(,%*!- ��9;;!)!%*'( 3(&!()!! *% + '(*�3"%*�, *� �* 

$3*� 32:%,   +,%'�0 !*/!3!/+("4*21 &(7"!,!-. 

(5"!)( 33 – �&(3*!'%"4*($ �)%*�( ."�8(/! .�/ �&!3�- « +/�&�#! 3 5(""-

3&%0$», 5(""2/0!*, +  (0)�3 �&2  .� #�/(0 


�/ �*(,%*!$ .%&%0%**�- &1
 

N M SD Me LQ UQ 

2018 8 199,4 53,1 198,8 161,3 243,8 

0,264 2019 8 198,8 43,1 206,3 186,3 223,8 

2022 8 236,6 57,1 247,5 226,3 267,5 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 3 One-Way ANOVA 

�*("!7 /(**21 '(5"!)2 33 *% 32$3!"  '('! '!,% �! 7*(,!021 &(7"!,!- 

!  "%/+%0�#� .��(7('%"$ .� #�/(0. 

���'3%' '3%**�, 0%'�/!�( 9� .%&!0%*'("4*�#� 0�/%"!&�3(*!$ 

 +/�&�6*�#�  !*/&�0( .&! 33%/%*!! �%*!"�(&5(0('( .� .��(7('%"< 

«�&%)!*7!�**� '4» (0%6#�/�3($) .&�/%0�* '&!&�3("( +/�3"%'3�&!'%"4*2% 

&%7+"4'('2 .&! 3("!/()!!, ,'� .�73�"$%' &%��0%*/�3('4 /(**+< 0�/%"4 

 +/�&�6*�#�  !*/&�0( �(� .&!#�/*+< /"$ /��"!*!,% �!1 !  "%/�3(*!-. 
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����� 4 :-�$�0�"��!��,��� �4��������� :88�-!�����!� 

�0�	�!� !�0�$�� ��!0�. ��!�-��-���� � �!��1���23 

$0�*�����. ��.0�!�-��+���!� 

4.1 ������� 9��
���#� ��
�( ������ � ���������� ��� �����( 

����
��
'�� 8����
������ 

�(6*%-:!0 �&!'%&!%0 9;;%�'!3*� '! '%&(.!!  +/�&�6*�#�  !*/&�0( .&! 

�'&(3"%*!! *%-&�'�� !�(*'(0! $3"$%' $  *!6%*!% "%'("4*� '!. 

� ,! "� '% '!&+%021  &%/ '3 3�:%" �'&�.!*(  +"4;(' (�;!)!*("4*2- 

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

.&�'!3� +/�&�6*2- "%�(& '3%**2- .&%.(&(' �%"(*!+0, ( '(�6% &$/ 

.%& .%�'!3*21  �%/!*%*!-, 3 '�0 ,! "% �(&(0!;%* (  �.! (**20! 3 "!'%&('+&% 

�-1�"!*�5"��!&+<8!0 ! N�DA-5"��!&+<8!0 9;;%�'(0!), �!;%&!/!*  

(  32$3"%**�-  .� �5*� '4< !*#!5!&�3('4 )%*'&("4*2% �-1�"!*�&%)%.'�&2 ! 

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

'&!#%� !;%*!/!", ! ,%'2&% �&!#!*("4*21 (0!*�9;!&( 3("4.&�%3�- �! "�'2 

(���A1, ���A2, ���A3, ���A4),   .%& .%�'!3*�- /"$ '%&(.%3'!,% �!1 

)%"%-  '&+�'+&�- ! .&%/.�"(#(%0�- (�'!3*� '4<. 

�3%/%*!%  &%/ '3 ;(&0(��"�#!,% ��- '%&(.!! � +8% '3"$"� 4 ,%&%7  

1-2 0!*+'2 .� "% *( '+."%*!$  +/�&�6*�#�  !*/&�0(, 3273(**�#� 

�%*!"�(&5(0('�0 3  +/�&�6*�- /�7%. 

� '(5"!)% 34 .&%/ '(3"%*� 3"!$*!% 32:%.%&%,! "%**21 3%8% '3 *( 

"%'("4*� '4 3 9� .%&!0%*'%   3� .&�!73%/%*!%0 #%*%&("!7�3(**�#�  +/�&�6*�#� 

 !*/&�0( .&! .�0�8! *�3�- 9� .%&!0%*'("4*�- 0�/%"!, � *�3(**�- *( 

3*+'&!5&<:!**�0 33%/%*!! �%*!"�(&5(0('( �&2 (0. 

�%'("4*� '4 6!3�'*21 3 #&+..% �%*!"�(&5(0(' 5%7 "%,%*!$ *(5"</("( 4 3 

.&�0%6+'�% 20-40 0!*+' !  � '(3"$%' .&!0%&*� 18%. �%'("4*� '4 *(5"</("( 4 ! 

3 &$/% #&+..   .&!0%*%*!%0 "%�(& '3%**�- '%&(.!!: 3 #&+..%   .&!0%*%*!%0 

�'&�.!*( .�#!5"� 2 6!3�'*21 !7 15, 3 #&+..%   7(&%#! '&!&�3(**20 

&!#%� !;%*!/!"�0 2 6!3�'*21 !7 11, ( 3 #&+..%   .&!0%*%*!%0 
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7(&%#! '&!&�3(**�#�  &%/ '3( .&�'!3� +/�&�6*�- '%&(.!! �%"(*!+0 1 6!3�'*�% 

!7 13. 

(5"!)( 34 – �"!$*!% !  "%/+%021 3%8% '3 *( "%'("4*� '4 �&2  

�� .%&!0%*'("4*($  

#&+..( 

��"$ .�#!5:!1 �&2  (n/N) 3� 3&%0%**21 .&�0%6+'�(1 

5 0!* 10 0!*  20 0!* 30 0!*  40 0!*  50 0!* 

�� 0/46 0/46 5/46 1/41 2/40 0/38 

��+�%"(*!+0 0/15 0/15 0/15 0/15 1/15 0/14 

��+�'&�.!* 0/15 0/15 0/15 1/15 1/14 0/13 

��+���A3 0/15 0/15 0/15 0/15 0/15 0/15 

��+���A1 0/11 0/11 0/11 0/11 0/11 0/11 

��+���A2 0/11 0/11 0/11 1/11 1/10 0/9 

��+���A4 0/11 0/11 0/11 0/11 0/11 0/11 

��+�(&0!;%* 0/11 0/11 0/11 0/11 0/11 0/11 

��+&!#%� !;%*!/!" 0/11 0/11 2/11 0/9 0/9 0/9 

��+�!;%&!/!* 0/11 0/11 0/11 0/11 0/11 0/11 

	5&(8(%' *(  %5$ 3*!0(*!%, ,'� 3 #&+..(1 6!3�'*21, ��'�&20 33�/!"! 

9� .%&!0%*'("4*2% ;(&0()%3'!,% �!%  +5 '(*)!! A1, A3 ! A4, #!5%"! 

6!3�'*21 *% 7(&%#! '&!&�3(*�. �  3$7!   *!7��- "%'("4*� '4< (17%) .&! 

33%/%*!!  +/�&�6*�- /�72 �%*!"�(&5(0('(, *! �/!* !7 !  "%/�3(**21 

.&%.(&('�3 *% .��(7("  '('! '!,% �! 7*(,!0�#� %%  *!6%*!$, ! '�"4�� /"$ 

 �%/!*%*!$ ���A3 9;;%�'  *!6%*!$ "%'("4*� '! /� '!# +&�3*$  '('! '!,% ��- 

'%*/%*)!! (&=0,088). 

4.2 :99�
�������� 7
�������������( ������ � ���%������� ������# 

��� �����( ����
��
'�� 8����
������ 

�&! �)%*�% 32&(6%**� '!  +/�&�#, 3�7*!�(<8!1 .� "% 33%/%*!$ 

�%*!"�(&5(0('( ! '% '!&+%021 3 /(**�0 !  "%/�3(*!! 3%8% '3, +,!'23("! 4 

 +/�&�#!, 9�3!3("%*'*2% #%*%&("!7�3(**20 �"�*!��-'�*!,% �!0  +/�&�#(0 + 

,%"�3%�( (4 +&�3%*4 .� :�("% Racine ! 32:%). 

� '(5"!)% 35 .��(7(*�  ��'*�:%*!% ,! "( �&2    32&(6%**� '4<  +/�&�#  

4 +&�3*$ ! 32:% ! �58%#� ��"!,% '3( 6!3�'*21 3 #&+..%. �"$ �)%*�! 7*(,!0� '! 

&(7"!,!- 3 ,( '�'% .�$3"%*!$ �&2    32&(6%**20!  +/�&�#(0! ! .�"47�3("! 

'�,*2- �&!'%&!- �!:%&(. 
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(5"!)( 35 – �7+,%*!% 3"!$*!$ ;(&0(��"�#!,% ��- '%&(.!! *( 32&(6%**� '4 

 +/�&�# 
�� .%&!0%*'("4*($  

#&+..( 

��"$ �&2    32p(6%**20!  +/�&�#(0! (n/N)  

3� 3&%0%**21 .&�0%6+'�(1 

5 0!* 10 0!* 20 0!* 30 0!* 40 0!* 50 0!* 60 0!* 70 0!* 

�� 45/46 46/46 37/41 28/40 9/38 4/38 1/38 0/38 

��+�%"(*!+0 15/15 11/15* 5/15* 1/14* 1/14 0/14 0/14 0/14 

��+�'&�.!* 14/14 14/14 9/14* 6/13 0/12 0/12 0/12 0/12 

��+���A3 15/15 4/15* 0/15* 0/15* 0/15* 0/15 0/15 0/15 

��+���A1 11/11 11/11 11/11 9/11 3/11 1/11 0/11 0/11 

��+���A2 11/11 11/11 8/11 6/10 2/9 2/9 1/9 0/9 

��+���A4 11/11 11/11 11/11 7/11 1/11 0/11 0/11 0/11 

��+�(&0!;%* 7/11* 0/11* 0/11* 0/11* 0/11 0/11 0/11 0/11 

��+&!#%� !;%*!/!* 11/11 3/11* 0/9* 0/9* 0/9 0/9 0/9 0/9 

��+�!;%&!/!* 11/11 7/11* 3/11* 0/11* 0/11 0/11 0/11 0/11 

�&!0%,(*!% – * – �(7"!,!$  '('! '!,% �! 7*(,!02 3  &(3*%*!!   #&+..�- 

�%*!"�(&5(0(' (&D0,05) 

�� "% 33%/%*!$ �%*!"�(&5(0('( (.�"�6!'%"4*2- ��*'&�"4) /�"$ �&2    

32&(6%**20!  +/�&�#(0! *(,!*("(  *!6('4 $   40 0!*+'2 ('(5"!)( 35) ! �  

70 0!*+'(0 '(�!1 6!3�'*21 *% *(5"</("!, ,'�  3$7(*�   � �5%**� '$0! /%- '3!$ 

0�/%"4*�#� '�� !�(*'(, $3"$<8%#� $ �5&('!020 !*#!5!'�&�0 1�"!*9 '%&(7. 

�&! 33%/%*!! 6!3�'*20 �%"(*!+0( +&�3%*4 !*'%* !3*� '!  +/�&�# 

*(,!*(" +#( ('4   32&(6%**21 �"�*!��-'�*!,% �!1 /� +0%&%**21 (3 +&�3%*4 – 

5!"('%&("4*2- �"�*+  .%&%/*!1 ! 7(/*!1 ��*%,*� '%-   32&(6%**20 '&%0�&�0) 

  20 0!*+'2, ( 3 #&+..%   .&!0%*%*!%0 �'&�.!*( '�"4��   30 0!*+'2, �(� ! 3 

#&+..% 5%7 "%,%*!$.  

� #&+..(1   "%,%*!%0 &!#%� !;%*!/!"�0   10 0!*+'2, ( .&! '%&(.!! 

�(&(0!;%*�0  +/�&�# .&%�&(8("! 4 .�"*� '4< +6%   5 0!*+' *(5"</%*!$. 

��"$ �&2    32&(6%**20!  +/�&�#(0! 3 #&+..%   .&!0%*%*!%0 ��� A3 

52"( &(3*( 0 +6% *( 20 0!*+'%, �/*(�� 3 #&+..(1 ���A1, ���A2, ���A4 *% 

32$3"%*�  *!6%*!$ 32&(6%**� '!  +/�&�6*�#�  !*/&�0( .�  &(3*%*!<   

#&+..�- 6!3�'*21, .�"+,(3:!1 '�"4�� �%*!"�(&5(0('. 

�( &! +*�% 33 .&%/ '(3"%*( #&(;!,% �($ !""< '&()!$ 7(3! !0� '! 

32&(6%**� '!  +/�&�# �' &(7*�3!/*� '! (0!*�9;!&( 3("4.&�%3�- �! "�'2 3 

 &(3*%*!!   �'&�.!*�0 ! �%"(*!+0�0. 	)%*�( 32&(6%**� '!  +/�&�6*�#� 
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 !*/&�0( .� 0�/!;!)!&�3(**�- :�("% Racine "<5�-  '%.%*! 32&(6%**� '!  

(�' 0 /� 6 5(""�3) .&�3�/!"( 4 *( .&�'$6%*!! 90 0!*+'*�#� *(5"</%*!$. 

 

 
 

�! +*�� 33 – 	5�58%**2% .�  &%/*%0+ 7*(,%*!< #&(;!�! 7(3! !0� '! 

32&(6%**� '!  +/�&�6*�#�  !*/&�0( .� 0�/!;!)!&�3(**�- :�("% Racine 

(5(""2) �' 3&%0%*! .� "% .&!0%*%*!$ ;(&0(��"�#!,% ��- '%&(.!!   ���  

 (0)(0 �&2  

 

� )%"4< !*'%#&("4*�- �)%*�! /!*(0!�! !70%*%*!$ 32&(6%**� '!  +/�&�# 

/"$ �(6/�#� 6!3�'*�#� 3 .&%/ '(3"%**21 3&%0%**21 '�,�(1 &(  ,!'23("! 

373%:%**+< .� 3&%0%*!  +00+ 5(""�3 !*'%* !3*� '!  +/�&�# (����), ��'�&($ 

.&%/ '(3"$"(  �5�- ."�8(/4 .�/ �&!3�- « +/�&�#! 3 5(""-3&%0$» (!7 &( ,%'�3 

52"! ! �"<,%*2 .�#!5:!% � �5!). 

�%7+"4'('2  &(3*!'%"4*�- �)%*�! .%&%0%**�- ."�8(/! .�/ �&!3�- 

« +/�&�#! 3 5(""-3&%0$» ('(5"!)( 36)   .&!0%*%*!%0 Kruskel-Wallis ANOVA 

.��(7("! *("!,!%  '('! '!,% �! 7*(,!021 &(7"!,!- 0%6/+ 3 %0! !  "%/+%020! 

#&+..(0!.  
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(5"!)( 36 – �&(3*!'%"4*($ �)%*�( ."�8(/! .�/ �&!3�- « +/�&�#! 3 5(""-

3&%0$», 5(""2/0!*, +  (0)�3 �&2  .� "% .&!0%*%*!$ ;(&0(��"�#!,% ��- '%&(.!! 

�� .%&!0%*'("4*($  

#&+..( 

�*(,%*!$ .%&%0%**�- &1
 

N M SD Me LQ UQ 

�� 38 213,3 50,4 203,8 180,0 260,0 

0,000* 

��+�%"(*!+0 14 135,5 43,1 135,0 115,0 175,0 

��+�'&�.!* 12 189,8 44,1 183,8 152,5 235,0 

��+���A3 15 61,0 14,9 62,5 47,5 75,0 

��+���A1 11 278,2 46,0 262,5 240,0 322,5 

��+���A2 9 – – 202,5 175,0 245,0 

��+���A4 11 260,0 24,8 255,0 240,0 267,5 

�&!0%,(*!$: 

1 
1
 – &-7*(,%*!% &(7"!,!- 0%6/+ #&+..(0! 

2 * – �'('! '!,% �! 7*(,!02% &(7"!,!$ (&<0,05) 

�"$ + '(*�3"%*!$ '�,*21 &(7"!,!- 0%6/+ �'/%"4*20! #&+..(0! 52"� 

.&�3%/%*� .�.(&*�%  &(3*%*!%   ! .�"47�3(*!%0 Dunn test ('(5"!)( 37). 

(5"!)( 37 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- ���� 

�&2  ,%&%7  +'�! .� "% 33%/%*!$ !  "%/+%021 "%�(& '3%**21  &%/ '3  

�� .%&!0%*'("4*($  

#&+..( 

�� ��+ 

�%"(*!+0 

��+ 

�'&�.!* 

��+ 

���A3 

��+ 

���A1 

��+ 

���A2 

��+ 

���A4 

�� – 0,016* 1,000 0,000* 0,248 1,000 0,654 

��+�%"(*!+0 0,016* – 1,000 1,000 0,000* 0,247 0,000* 

��+�'&�.!* 1,000 1,000 – 0,011* 0,067 1,000 0,168 

��+���A3 0,000* 1,000 0,011* – 0,000* 0,001* 0,000* 

��+���A1 0,248 0,000* 0,067 0,000* – 1,000 1,000 

��+A��A2 1,000 0,247 1,000 0,001* 1,000 – 1,000 

��+A��A4 0,654 0,000* 0,168 0,000* 1,000 1,000 – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�*("!7 /(**21 '(5"!)2 37 32$3!"  '('! '!,% �! 7*(,!02% &(7"!,!$ 

0%6/+ #&+..(0! �� ! ��+�%"(*!+0 (&=0,016), �� ! ��+���A3 (&=0,000). 

�&�3%*4 0%/!(**�#� 7*(,%*!$ ���� 3 #&+..(1 ��+�%"(*!+0 ! ��+���A3 52" 

*!6% *( 34% ! 69% *!6% 3  &(3*%*!!   #&+..�- ��  ��'3%' '3%**�. (�6% 52"! 

7(&%#! '&!&�3(*2 &(7"!,!$ 0%6/+ #&+..�- ��+���A3 ! #&+..(0! 

��+�'&�.!* (&=0,011), ��+���A1 (&=0,000), ��+���A2 (&=0,001) ! 

��+���A4 (&=0,000). �&�3%*4 0%/!(**�#� 7*(,%*!$ .��(7('%"$ 3 9'!1 #&+..(1 

52" 32:% *( 194%, 320%, 224% ! 308% 3  &(3*%*!!   #&+..�- ��+���A3 

 ��'3%' '3%**�. �2"! 32$3"%*2 &(7"!,!$ 0%6/+ #&+..�- ��+�%"(*!+0 ! 

#&+..(0! ��+���A1 (&=0,000) ! ��+���A4 (&=0,000) – 7*(,%*!% ���� 3 
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!  "%/+%021 #&+..(1 52"� 32:% *( 94% ! 89% 3  &(3*%*!!   #&+..�- 

��+�%"(*!+0. 

�( &! +*�% 34 .&%/ '(3"%*( #&(;!,% �($ 3!7+("!7()!$ 7(3! !0� '! 

32&(6%**� '!  +/�&�# .&! 33%/%*!! '% '!&+%021 #&+..2 3%8% '3, �5"(/(<8!1 

0+"4'!'(&#%'*20 /%- '3!%0. 	)%*�( 32&(6%**� '!  +/�&�6*�#�  !*/&�0( .� 

0�/!;!)!&�3(**�- :�("% Racine "<5�-  '%.%*! 32p(6%**� '! (�' 0 /� 6 5(""�3) 

.&�3�/!"( 4 *( .&�'$6%*!! 90 0!*+'*�#� *(5"</%*!$. �( &! +*�% 34 

.&%/ '(3"%*( /!*(0!�(  &%/*!1 7*(,%*!- 5(""4*�- �)%*�! .� "% 33%/%*!$ 

!  "%/+%021  +5 '(*)!-. 

 
 

�! +*�� 34 – 	5�58%**2% .�  &%/*%0+ 7*(,%*!< #&(;!�! 7(3! !0� '! 

32&(6%**� '!  +/�&�6*�#�  !*/&�0( .� 0�/!;!)!&�3(**�- :�("% Racine 

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

'%&(.!!  (0)(0 �&2  

 

� )%"4< !*'%#&("4*�- �)%*�! /!*(0!�! !70%*%*!$ 32&(6%**� '!  +/�&�# 

/"$ �(6/�#� 6!3�'*�#� 3 .&%/ '(3"%**21 3&%0%**21 '�,�(1 &(  ,!'23("! 

373%:%**+< .� 3&%0%*!  +00+ 5(""�3 !*'%* !3*� '!  +/�&�# (����), ��'�&($ 

.&%/ '(3"$"(  �5�- ."�8(/4 .�/ �&!3�- « +/�&�#! 3 5(""-3&%0$» (!7 &( ,%'�3 

52"! ! �"<,%*2 .�#!5:!% � �5!). 
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�%7+"4'('2  &(3*!'%"4*�- �)%*�! .%&%0%**�- ."�8(/! .�/ �&!3�- 

« +/�&�#! 3 5(""-3&%0$» ('(5"!)( 38) .��(7("! *("!,!%  '('! '!,% �! 7*(,!021 

&(7"!,!- 0%6/+ 3 %0! !  "%/+%020! #&+..(0!.  

(5"!)( 38 – �&(3*!'%"4*($ �)%*�( ."�8(/! .�/ �&!3�- « +/�&�#! 3 5(""-

3&%0$», 5(""2/0!*, + �&2  .� "% 33%/%*!$ !  "%/+%021  &%/ '3 

�� .%&!0%*'("4*($  

#&+..( 

�*a,%*!$ .%&%0%**�- &1
 

N M SD Me LQ UQ 

�� 38 213,3 50,4 203,8 180,0 260,0 

0,000* 

��+�%"(*!+0 14 135,5 43,1 135,0 115,0 175,0 

��+�'&�.!* 12 189,8 44,1 183,8 152,5 235,0 

��+�(&(0!;%* 11 – – 25,0 0,0 25,0 

��+&!#%� !;%*!/!" 9 55,6 26,9 47,5 47,5 77,5 

��+�!;%&!/!* 11 125,0 34,9 125,0 102,5 142,5 

�&!0%,(*!$: 

1 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!-  

2 * – �(7"!,!$, �)%*%**2%   ! .�"47�3(*!%0,  '('! '!,% �! 7*(,!02 (&<0,05) 

�"$ + '(*�3"%*!$ '�,*21 &(7"!,!- 0%6/+ �'/%"4*20! #&+..(0! 52"� 

.&�3%/%*� .�.(&*�%  &(3*%*!%   ! .�"47�3(*!%0 Dunn test ('(5"!)( 39). 

(5"!)( 39 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-,  

&-7*(,%*!$ ���� �&2  *( 1  +'�! .� "% 33%/%*!$ !  "%/+%021  &%/ '3  

�� .%&!0%*'("4*($  

#&+..( 

�� ��+ 

�%"(*!+0 

��+ 

�'&�.!* 

��+ 

�(&(0!;%* 

��+ 

&!#%� !;%*!/!" 

��+ 

�!;%&!/!* 

�� – 0,009* 1,000 0,000* 0,000* 0,005* 

��+�%"(*!+0 0,009* – 0,702 0,041 0,683 1,000 

��+�'&�.!* 1,000 0,702 – 0,000* 0,003* 0,345 

��+�(&(0!;%* 0,000* 0,041* 0,000* – 1,000 0,220 

��+&!#%� !;%*!/!" 0,000* 0,683 0,003* 1,000 – 1,000 

��+�!;%&!/!* 0,005* 1,000 0,345 0,220 1,000 – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�*("!7 /(**21 '(5"!)2 39 32$3!"  '('! '!,% �! 7*(,!02% &(7"!,!$ 

0%6/+ #&+..�- �� ! #&+..(0! ��+�%"(*!+0 (&=0,009), ��+�(&(0!;%* 

(&=0,000), ��+&!#%� !;%*!/!" (&=0,000) ! ��+�!;%&!/!* (&=0,005). �&�3%*4 

0%/!(**�#� 7*(,%*!$ ���� 3 #&+..(1 ��+�%"(*!+0, ��+�(&0!;%*, 

��+&!#%� !;%*!/!" ! ��+�!;%&!/!* 52" *!6% *( 34%, 88%, 77% ! 39% *!6% 

3  &(3*%*!!   #&+..�- ��  ��'3%' '3%**�. � '(*�3"%*2 &(7"!,!$ 0%6/+ 

#&+..(0! ��+�%"(*!+0 ! #&+..(0! ��+�(&(0!;%* (&=0,041) – +&�3%*4 

0%/!(**�#� 7*(,%*!$ .��(7('%"$ 3 #&+..% ��+�(&(0!;%* 52" *!6% *( 81% 3 
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 &(3*%*!!   #&+..�- ��+�%"(*!+0. � '(*�3"%*2 /� '�3%&*2% &(7"!,!$ 0%6/+ 

#&+..�- ��+�*'&�.!* ! #&+..(0! ��+&!#%� !;%*!/!" (&=0,003) ! 

��+�(&(0!;%* (&=0,000) – 7*(,%*!% ���� 52"� *!6% *( 73% ! 86% 3  &(3*%*!! 

  #&+..�- ��+�'&�.!*. 

(�!0 �5&(7�0,  %&!$ .&�3%/%**21 9� .%&!0%*'�3 .� !*'%#&("4*�- �)%*�% 

1(&(�'%&! '!�  +/�&�6*�#�  !*/&�0( +5%/!'%"4*� .&�/%0�* '&!&�3("( 

)%"% ��5&(7*� '4 ! .�"47�3(*!$ /(**�#� 0%'�/!,% ��#� .�/1�/(. 

4.3 ������� 9��
���#� ��
�( ������ � ������%���������� ������# ��� 

�����( ����
��
'�� 8����
������ 

�%7+"4'('2  &(3*!'%"4*�- �)%*�! �58%- .&�/�"6!'%"4*� '!  +/�&�# + 

�&2  ('(5"!)( 40)   .&!0%*%*!%0 Kruskel-Wallis ANOVA .&! ;(&0(��"�#!,% ��- 

'%&(.!! "%�(& '3%**20!  &%/ '3(0! *( � *�3% 3("4.&�('�3 .��(7("! *("!,!% 

 '('! '!,% �! /� '�3%&*21 �'"!,!- 0%6/+ 3 %0! #&+..(0!. �(7"!,!$ 0%6/+ 

�'/%"4*20! #&+..(0! + '(*(3"!3("! .&! .�0�8! *%.(&(0%'&!,% ��#� Dunn test 

('(5"!)( 41). �*("!7 /(**21 '(5"!)2 41 .��(7(", ,'� .� .&�/�"6!'%"4*� '! 

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

 +/�&�#  '('! '!,% �! 7*(,!0� �'"!,("! 4 #&+..2 ��+�%". (&=0.004) ! 32 ��� 

7*(,!0� ��+ ���A3 (&=<0.0001) – +&�3%*4 .��(7('%"$ 52" *!6% .� 0%/!(*% *( 

51% ! 64%,  ��'3%' '3%**� ('(5"!)( 40).  

(5"!)( 40 – �&(3*!'%"4*�% !7+,%*!% .� .��(7('%"< .&�/�"6!'%"4*� '! 

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

�� .%&!0%*'("4*($  
#&+..( 

��7( 
0#/�# 

�*(,%*!$ .%&%0%**�- 0%6#&+..�321 
&(7"!,!-1 

&-7*(,%*!% 
N Me Min Max 

�%*!"�(&5(0(' (��) 1,0 38 69.0 45.0 101.0 

<0.0001 

��+�%"(*!+0 1,0+1,0 14 34.0 29.0 51.0 

��+� 1,0+2,0 12 68.5 58.0 88.0 

��+��� A1 1,0+43,0 11 97.0 85.0 148.0 

��+��� A2 1,0+43,0 9 73.0 67.0 158.0 

��+��� A3 1,0+43,0 15 25.0 12.0 37.0 

��+��� A4 1,0+43,0 11 100.0 78.0 110.0 

�&!0%,(*!$ 

1
1
 – p-7*(,%*!% 0%6#&+..�321 &(7"!,!-; 

2 * – &(7"!,!$ 0%6/+ 3 %0! #&+..(0!  '('! '!,% �! 7*(,!02 (&D0,05)
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(5"!)( 41 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-,  

p-7*(,%*!$ .&�/�"6!'%"4*� '!  +/�&�6*�#�  !*/&�0( .� "% 33%/%*!$ 

"%�(& '3%**21  &%/ '3  

�� .%&!0%*'("4
*($  

#&+..( 

�� ��+�%". ��+� ��+��
� A1 

��+��
� A2 

��+��
� A3 

��+��
� A4 

�� – 0.004* 1.000 0.025* 1.000 0.000* 0.023* 

��+�%"(*!+0 0.004* – 0.154 <0.0001* 0.005* 1.000 <0.0001* 

��+� 1.000 0.154 – 0.067 1.000 0.003* 0.064 

��+��� A1 0.025* 
<0.0001

* 
0.067 – 1.000 <0.0001* 1.000 

��+��� A2 1.000 0.005* 1.000 1.000 – <0.0001* 1.000 

��+��� A3 <0.0001* 1.000 
0.003

* 
<0.0001* <0.0001* – <0.0001* 

��+��� A4 0.023* 
<0.0001

* 
0.064 1.000 1.000 0.000* – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�(6*� �'0%'!'4, ,'� .� +&�3*< .&�/�"6!'%"4*� '!  +/�&�# #&+..( �� 

7*(,!0� *% &(7"!,("( 4   .&%.(&('�0  &(3*%*!$ ��+�, ( 3 #&+..(1 ��+���A1 

(&=0.025) ! ��+���A4 (&=0.023) %#� 7*(,%*!$ 52"!  '('! '!,% �! 7*(,!0� 

5�"4:%. (�6% +&�3%*4 (*("!7!&+%0�#� .��(7('%"$ 3 ��+���A3 52" 

 '('! '!,% �! 7*(,!0� *!6% .� 0%/!(*% *( 63 % (&=0.003) 3  &(3*%*!!   ��+�, 

32 ��� 7*(,!0� (&=<0.0001)   ���A1, 2 ! 4 ! *% 7*(,!0� 0%*4:% – *( 26 %, ,%0 

��+�%" ('(5"!)( 41).  

��"+,%**2% /(**2% .��(7("!, ,'� !7 3 %1 (*("!7!&+%021 .&�!73�/*21 

3("4.&�%3�- �! "�'2 '�"4�� ���A3  +8% '3%**�  *!6(%' .&�/�"6!'%"4*� '4 

 +/�&�# �(� .�  &(3*%*!<   �� 5%7 "%,%*!$, '(� ! .&!  �.� '(3"%*!!   #&+..(0! 

��+�'&�.!* ! ��+�%"(*!+0 ( '('! '!,% �! *% 7*(,!0�). � *(.&�'!3, 

.&�!73�/*2% ��� .�/ *�0%&(0! 1, 2 ! 4  .� �5 '3�3("! .�32:%*!< /(**�#� 

.��(7('%"$ 3  &(3*%*!!   �� 5%7 "%,%*!$, ,'� �/*�7*(,*�  3!/%'%"4 '3+%' � 

.&%�5"(/(*!! .&�'!3� +/�&�6*�#� 9;;%�'( ���A3 .�  &(3*%*!<   /&+#!0! 

!7+,(%020! (0!*�9;!&(0!. 

� &%7+"4'('%  &(3*!'%"4*�- �)%*�! �58%- .&�/�"6!'%"4*� '!  +/�&�# + 

�&2    .&!0%*%*!%0 Kruskel-Wallis ANOVA .&! ;(&0(��"�#!,% ��- '%&(.!! 

"%�(& '3%**20!  &%/ '3(0!, � *�3(**�- *( .&�$3"%*!! 0+"4'!'(&#%'*�#� 
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/%- '3!$, 52"� .��(7(*� *("!,!%  '('! '!,% �! 7*(,!021 &(7"!,!- 0%6/+ 3 %0! 

!  "%/+%020! #&+..(0! ('(5"!)( 42).  

(5"!)( 42 – �&(3*!'%"4*($ �)%*�( 3"!$*!$ ;(&0(��"�#!,% ��- '%&(.!! *( 

.&�/�"6!'%"4*� '4  +/�&�6*�#�  !*/&�0( + �&2   

�� .%&!0%*'("4*($  
#&+..( 

��7( 
0#/�# 

�*(,%*!$ .%&%0%**�- 0%6#&+..�321 
&-7*(,%*!% 
&(7"!,!-1

 
N Me Min Max 

�%*!"�(&5(0(' (��) 1,0 38 69.0 45.0 101.0 

<0.0001 

��+�%"(*!+0 1,0+1,0 14 34.0 29.0 51.0 

��+� 1,0+2,0 12 68.5 58.0 88.0 

��+�(&. 1,0+50,0 11 5.0 2.0 6.0 

��+&!#. 1,0+20,0 9 20.0 18.0 29.0 

��+�!;. 1,0+2,0 11 56.0 30.0 73.0 

�&!0%,(*!$: 

1 
1
 – p-7*(,%*!% 0%6#&+..�321 &(7"!,!-; 

2 * – �(7"!,!$ 0%6/+ 3 %0! #&+..(0!  '('! '!,% �! 7*(,!02 (&D0,05) 

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

 �%/!*%*!- (.�0!0� .&�!73�/*21 3("4.&�%3�- �! "�'2) ! .�"47�3("! 

*%.(&(0%'&!,% �!- Dunn test ('(5"!)( 43). 

(5"!)( 43 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- 

.&�/�"6!'%"4*� '!  +/�&�6*�#�  !*/&�0( .� "% 33%/%*!$ !  "%/+%021  &%/ '3  


&+..( �� �� + 

�%"(*!+0 

��+� ��+�(&. ��+&!#. ��+�!;. 

�� – <0.0001* 1.000 <0.0001* <0.0001* 0.774 

��+�%"(*!+0 <0.0001* – 0.012* 0.541 1.000 0.916 

��+� 1.000 0.012* – 0.000* 0.001* 1.000 

��+�(&. <0.0001* 0.541 <0.0001* – 1.000 0.003* 

��+&!#. <0.0001* 1.000 0.001* 1.000 – 0.090 

��+�!;. 0.774 0.916 1.000 0.003* 0.090 – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�7 &%7+"4'('�3 /(**21 !7 '(5"!)2 43 �,%3!/*�, ,'� .� .&�/�"6!'%"4*� '! 

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

 +/�&�#  '('! '!,% �! 7*(,!0� �'"!,("! 4 #&+..2 ��+�%" (&=<0.0001), ��+�(& 

(&=<0.0001), ��+&!# (&=<0.0001), +&�3%*4 .��(7('%"$ 52" *!6% .� 0%/!(*% *( 

51%, 92%, 71%  ��'3%' '3%**�. (�6%  '('! '!,% �! 7*(,!0($ 5�"%% *!7�($ 

.&�/�"6!'%"4*� '4  +/�&�# + '(*�3"%*(   #&+..�- .&%.(&('(  &(3*%*!$ ��+� ! 

!  "%/+%020! "%�(& '3%**20!  &%/ '3(0! ��+�(& (&=<0.0001), ��+&!# 
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(&=<0.0001), +&�3%*4 .��(7('%"$ .� 0%/!(*% 52" *!6% *( 93%, 72% 

 ��'3%' '3%**� ('(5"!)( 42).  

��"+,%**2% /(**2% /%0�* '&!&+<', ,'� �(&(0!;%* ! '&!#%� !;%*!/!", 

!0%<8!% .�'%*)!("4*+< 3�70�6*� '4 3�7/%- '3�3('4 *( *% ��"4�� 0%1(*!70�3 

�+.!&�3(*!$  +/�&�#,  '('! '!,% �! 7*(,!0�  *!6(<'  !0.'�0('!�+ 

 +/�&�6*�#�  !*/&�0( .�  &(3*%*!<   #&+..�- ��+�. � #&+..% ��+�!; 

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

 +/�&�6*�#�  !*/&�0( 3  &(3*%*!!   #&+..�- 5%7 "%,%*!$ !   "%,%*!%0 

�"(  !,% �!0 (*'!/�'�0 �'&�.!*�0. 

(�!0 �5&(7�0, .� .��(7('%"< "%'("4*� '! ! .&�/�"6!'%"4*� '! 

 +/�&�6*�#�  !*/&�0( .&! �'&(3"%*!! �%*!"�(&5(0('�0 *(!5�"%% 32&(6%**�- 

;(&0(��"�#!,% ��- 9;;%�'!3*� '4< �5"(/(<'  "%/+<8!% "%�(& '3%**2% 

 &%/ '3(: �(&(0!;%*, (0!*�9;!& 3("4.&�%3�- �! "�'2 (���A3), �!;%&%/!* ! 

7(&%#! '&!&�3(**2- "%�(& '3%**2- .&%.(&(' �%"(*!+0. �"$ /("4*%-:%#� 

!7+,%*!$ 3'�&!,*21 .��(7('%"%- 52"! 325&(*2 !0%**� 9'! "%�(& '3%**2% 

 &%/ '3(. �&+#!%  &%/ '3(, *% .��(7(3:!% 9;;%�'!3*� '4 �+.!&�3(*!$ 

 +/�&�6*�#�  !*/&�0( !  *!6%*!$ "%'("4*� '!, !  "%/�3(*!< *% .�/"%6("!, 3 

'�0 ,! "% (*'!/�' – �'&�.!*  +"4;('.  

4.4 ������� 9��
���#� ��
�( ������ � ��������� � ����� ��� �����( 

����
��
'�� 8����
������ 

�"!$*!% !73% '*21 ! .%& .%�'!3*21 �'�5&(*21  &%/ '3 

;(&0(��"�#!,% ��- ��&&%�)!!  +/�&�# *( .�3%/%*!% ! /3!#('%"4*+< (�'!3*� '4 

6!3�'*21 �)%*!3("� 4 .� &%7+"4'('(0 '% '( «	'�&2'�% .�"%». 

% '!&�3(*!% .&�3�/!"! *( *%"!*%-*21 5%"21 �&2 (1  (0)(1 *( 1, 7, 14, 21 

 +'�! .� "% 33%/%*!$  +/�&�6*�#� (#%*'( �%*!"�(&5(0('( ! .&!0%*%*!$ 

;(&0(��"�#!,% ��- '%&(.!! �+.!&�3(*!$  +/�&�6*�#�  !*/&�0(. 

�%6#&+..�3($  &(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!- 3 '% '% 

«	'�&2'�% .�"%»  (0)�3 �&2  .� "% 33%/%*!$ �%*!"�(&5(0('( !  &%/ '3 

�+.!&�3(*!$  +/�&�6*�#�  !*/&�0( ('(5"!)( 44)   ! .�"47�3(*!%0 Kruskel-
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Wallis ANOVA .��(7("(  '('! '!,% �! 7*(,!02% &(7"!,!$ .� .��(7('%"$0: 

#�&!7�*'("4*2% .%&%0%8%*!$ (&=0,005),  &%/*%% &(  '�$*!%, .&�-/%**�% 

6!3�'*20 (&=0,020),  &%/*$$  ��&� '4 (&=0,027), �58($ /3!#('%"4*($ (�'!3*� '4 

(&=0,012), /3!#('%"4*($ (�'!3*� '4 *( .%&!;%&!! (&=0,011).  

(5"!)( 44 – �&(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!-  (0)�3 �&2  3 '% '% 

«	'�&2'�% .�"%» *( 1  +'�! .� "%  +/�&�6*�#�  !*/&�0( 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

1 2 3 4 5 6 7 


�&!7�*'("4*2% 

.%&%0%8%*!$, 

,! "� (�'�3 

�� 20 73,5 26,4 118,5 

0,005* 

��*'&�"4 13 44,0 25,0 54,0 

��+�(&(0!;%* 8 16,5 8,5 23,0 

��+�!;%&%/!* 8 43,5 29,0 46,0 

��+�%"(*!+0 7 40,0 33,0 58,0 

��+���A3 8 29,0 15,0 39,0 


&+0!*#, ,! "� 

(�'�3 

�� 20 30,5 21,0 46,6 

0,238 

��*'&�"4 13 32,0 9,0 39,0 

��+�(&(0!;%* 8 16,5 10,0 26,0 

��+�!;%&%/!* 8 28,0 14,5 33,0 

��+�%"(*!+0 7 25,0 18,0 37,0 

��+���A3 8 23,0 10,0 30,0 

�%&'!�("4*2% 

.%&%0%8%*!$ 

( '�-�!), ,! "� 

(�'�3 

�� 20 30,5 13,1 77,0 

0,077 

��*'&�"4 13 20,0 9,0 36,0 

��+�(&(0!;%* 8 7,5 3,5 20,5 

��+�!;%&%/!* 8 18,0 15,0 23,0 

��+�%"(*!+0 7 10,0 7,0 26,0 

��+���A3 8 17,0 4,0 33,5 

�&%/*%% 

&(  '�$*!%, 

.&�-/%**�% 

6!3�'*20, 0 

�� 20 2,7 1,1 4,4 

0,020* 

��*'&�"4 13 2,0 1,6 2,8 

��+�(&(0!;%* 8 0,7 0,4 1,0 

��+�!;%&%/!* 8 2,3 1,5 2,6 

��+�%"(*!+0 7 2,0 1,7 4,0 

��+���A3 8 1,9 0,7 2,7 

�&%/*$$  ��&� '4, 

&(73!3(%0($ 

6!3�'*20,  0/  

�� 20 2,1 3,6 0,9 

0,027* 

��*'&�"4 13 1,6 2,3 1,3 

��+�(&(0!;%* 8 0,6 0,8 0,4 

��+�!;%&%/!* 8 1,9 2,2 1,3 

��+�%"(*!+0 7 1,6 3,3 1,4 

��+���A3 8 1,5 2,2 0,6 

	58($ 

/3!#('%"4*($ 

(�'!3*� '4, ,! "� 

(�'�3 

�� 20 119,4 44,0 191,0 

0,012* 

��*'&�"4 13 75,0 34,0 86,0 

��+�(&(0!;%* 8 35,5 25,0 43,0 

��+�!;%&%/!* 8 70,5 47,0 79,0 

��+�%"(*!+0 7 69,0 55,0 136,0 

��+���A3 8 56,0 25,0 71,0 
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�&�/�"6%*!% '(5"!)2 44 
1 2 3 4 5 6 7 

�3!#('%"4*($ 

(�'!3*� '4 3 

)%*'&% ."�8(/�!, 

,! "� (�'�3 

�� 20 6,0 3,4 10,6 

0,090 

��*'&�"4 13 6,0 3,0 15,0 

��+�(&(0!;%* 8 2,0 0,5 4,0 

��+�!;%&%/!* 8 10,0 2,5 22,5 

��+�%"(*!+0 7 8,0 6,0 16,0 

��+���A3 8 4,0 2,0 10,5 

�3!#('%"4*($ 

(�'!3*� '4 *( 

.%&!;%&!! 

."�8(/�!, ,! "� 

(�'�3 

�� 20 110,8 42,5 184,0 

0,011* 

��*'&�"4 13 58,0 31,0 83,0 

��+�(&(0!;%* 8 32,5 20,5 39,0 

��+�!;%&%/!* 8 55,0 37,5 65,0 

��+�%"(*!+0 7 59,0 47,0 110,0 

��+���A3 8 47,5 23,5 60,0 

�&!0%,(*!$: 

1
 1

 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!-  

2 * – �(7"!,!$, �)%*%**2%   ! .�"47�3(*!%0,  '('! '!,% �! 7*(,!02 (&<0,05) 

��"+,%**2% &%7+"4'('2 *( 1  +'�! .� "% !*'�� !�()!! ��   

3�7*!�*�3%*!%0  +/�&�6*�#�  !*/&�0( ! .&!0%*%*!$ ;(&0(��"�#!,% ��- 

'%&(.!! �+.!&�3(*!$ � '&�#�  � '�$*!$  3!/%'%"4 '3+<' �  '('! '!,% �! 

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

*%7*(,!0�-, *� /� '('�,*� 32&(6%**�- '%*/%*)!! �  *!6%*!< 3 #&+..% 

��+���A3. �"$ 32$3"%*!$ &(7"!,!- 0%6/+ �'/%"4*20! #&+..(0! 52"� 

.&�3%/%*� .�.(&*�%  &(3*%*!% ('(5"!)2 45-49). 

(5"!)( 45 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- 

#�&!7�*'("4*21 .%&%0%8%*!-  (0)�3 �&2  *( 1  +'�! .� "%  +/�&�6*�#� 

 !*/&�0(   ! .�"47�3(*!%0 Dunn test  

�� .%&!0%*'("4*($ 

#&+..( 

�� ��*'&�"4 ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

�� – 1,000 0,003* 1,000 1,000 0,220 

��*'&�"4 1,000 – 0,246 1,000 1,000 1,000 

��+�(&(0!;%* 0,003* 0,246 – 0,650 0,145 1,000 

��+�!;%&%/!* 1,000 1,000 0,650 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 0,145 1,000 – 1,000 

��+���A3 0,220 1,000 1,000 1,000 1,000 – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�*("!7 /(**21 '(5"!)2 45 .��(7(" *("!,!%  '('! '!,% �! 7*(,!021 

&(7"!,!- (&=0,003) 0%6/+ #&+..(0! �� ! ��+�(&(0!;%* – +&�3%*4 .��(7('%"$ 3 

#&+..% ��+�(&(0!;%* 52" *!6% *( 78% .� 0%/!(*% 3  &(3*%*!!   #&+..�- �� 

('(5"!)( 44).  
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(5"!)( 46 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-  &%/*%#� 

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

! .�"47�3(*!%0 Dunn test 

�� .%&!0%*'("4*($ 

#&+..( 

�� ��*'&�"4 ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

�� – 1,000 0,008* 1,000 1,000 1,000 

��*'&�"4 1,000 – 0,344 1,000 1,000 1,000 

��+�(&(0!;%* 0,008* 0,344 – 0,368 0,078 1,000 

��+�!;%&%/!* 1,000 1,000 0,368 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 0,078 1,000 – 1,000 

��+���A3 1,000 1,000 1,000 1,000 1,000 – 

�&!0%,(*!% –* – �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&<0,05) 

�� &%7+"4'('(0, .&%/ '(3"%**20 3 '(5"!)% 46, .��(7(*� *("!,!% 

 '('! '!,% �! 7*(,!021 &(7"!,!- (&=0,003) 0%6/+ #&+..(0! �� ! 

��+�(&(0!;%* – +&�3%*4 .��(7('%"$ 3 #&+..% ��+�(&(0!;%* 52" *!6% *( 74% 

.� 0%/!(*% 3  &(3*%*!!   #&+..�- �� ('(5"!)( 44).  

(5"!)( 47 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- (&-

7*(,%*!$)  &%/*%-  ��&� '!, &(73!3(%0�-  (0)(0! �&2 , *( 1  +'�! .� "% 

 +/�&�6*�#�  !*/&�0(   ! .�"47�3(*!%0 Dunn test 

�� .%&!0%*'("4*($ 

#&+..( 

�� ��*'&�"4 ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

�� – 1,000 0,012* 1,000 1,000 1,000 

��*'&�"4 1,000 – 0,416 1,000 1,000 1,000 

��+�(&(0!;%* 0,012* 0,416 – 0,387 0,087 1,000 

��+�!;%&%/!* 1,000 1,000 0,387 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 0,087 1,000 – 1,000 

��+���A3 1,000 1,000 1,000 1,000 1,000 – 

�&!0%,(*!%: –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .�  &(3*%*!<   

#&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

�� &%7+"4'('(0, .&%/ '(3"%**20 3 '(5"!)% 47, .��(7(*� *("!,!% 

 '('! '!,% �! 7*(,!021 &(7"!,!- (&=0,003) 0%6/+ #&+..(0! �� ! 

�%*!"�(&5(0('+�(&(0!;%* – +&�3%*4 .��(7('%"$ 52" *!6% *( 71% .� 0%/!(*% 3 

 &(3*%*!!   #&+..�- �� ('(5"!)( 44).  
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(5"!)( 48 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- (&-

7*(,%*!$) /3!#('%"4*�- (�'!3*� '! *( .%&!;%&!! ."�8(/�!  (0)�3 �&2  *( 1 

 +'�! .� "%  +/�&�6*�#�  !*/&�0(   ! .�"47�3(*!%0 Dunn test 

�� .%&!0%*'("4*($ 

#&+..( 

�� ��*'&�"4 ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

�� – 1,000 0,010* 1,000 1,000 0,220 

��*'&�"4 1,000 – 0,626 1,000 1,000 1,000 

��+�(&(0!;%* 0,010* 0,626 – 1,000 0,311 1,000 

��+�!;%&%/!* 1,000 1,000 1,000 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 0,311 1,000 – 1,000 

��+���A3 0,220 1,000 1,000 1,000 1,000 – 

�&!0%,(*!%: –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .�  &(3*%*!<   

#&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

�� &%7+"4'('(0, .&%/ '(3"%**20 3 '(5"!)% 48, .��(7(*� *("!,!% 

 '('! '!,% �! 7*(,!021 &(7"!,!- (&=0,003) 0%6/+ #&+..(0! �� ! 

�%*!"�(&5(0('+�(&(0!;%* – +&�3%*4 .��(7('%"$ 52" *!6% *( 70% .� 0%/!(*% 3 

 &(3*%*!!   #&+..�- �� ('(5"!)( 44).  

(5"!)( 49 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- (&-

7*(,%*!$) �58%- /3!#('%"4*�- (�'!3*� '!  (0)�3 �&2  *( 1  +'�! .� "% 

 +/�&�6*�#�  !*/&�0(   ! .�"47�3(*!%0 Dunn test 

�� .%&!0%*'("4*($ 

#&+..( 

�� ��*'&�"4 ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

�� – 1,000 0,009* 1,000 1,000 0,246 

��*'&�"4 1,000 – 0,718 1,000 1,000 1,000 

��+�(&(0!;%* 0,009* 0,718 – 1,000 0,281 1,000 

��+�!;%&%/!* 1,000 1,000 1,000 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 0,281 1,000 – 1,000 

��+���A3 0,246 1,000 1,000 1,000 1,000 – 

�&!0%,(*!%: –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .�  &(3*%*!<   

#&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

�*("!7 /(**21 '(5"!)2 49 .��(7(" *("!,!%  '('! '!,% �! 7*(,!021 

&(7"!,!- (&=0,003) 0%6/+ #&+..(0! �� ! ��+�(&(0!;%* – +&�3%*4 .��(7('%"$ 

52" *!6% *( 71% 3  &(3*%*!!   #&+..�- �� ('(5"!)( 44).  

�%6#&+..�3($  &(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!- 3 '% '% 

«	'�&2'�% .�"%»  (0)�3 �&2  ,%&%7 7  +'�� .� "% 33%/%*!$ �%*!"�(&5(0('( ! 

 &%/ '3 �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( ('(5"!)( 50) .��(7("( �' +' '3!% 

7*(,!021 &(7"!,!- !7+,(%021 .��(7('%"%- 3 !  "%/+%021 #&+..(1. 
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(5"!)( 50 – �&(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!-  (0)�3 �&2  3 '% '% 

«	'�&2'�% .�"%» ,%&%7 7  +'�� .� "%  +/�&�6*�#�  !*/&�0( 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

1 2 3 4 5 6 7 


�&!7�*'("4*2% 

.%&%0%8%*!$, 

,! "� (�'�3 

�� 14 25,0 11,0 35,0 

0,322 

��*'&�"4 13 36,0 30,0 42,0 

��+�(&(0!;%* 8 23,0 14,0 38,0 

��+�!;%&%/!* 8 20,0 12,0 33,0 

��+�%"(*!+0 7 41,0 13,0 49,0 

��+���A3 8 30,0 18,5 35,5 


&+0!*#, ,! "� 

(�'�3 

�� 14 19,5 13,0 24,0 

0,643 

��*'&�"4 13 20,0 13,0 30,0 

��+�(&(0!;%* 8 20,0 16,5 27,5 

��+�!;%&%/!* 8 23,5 14,5 31,0 

��+�%"(*!+0 7 27,0 19,0 38,0 

��+���A3 8 22,0 12,5 26,0 

�%&'!�("4*2% 

.%&%0%8%*!$ 

( '�-�!), ,! "� 

(�'�3 

�� 14 12,5 6,0 24,0 

0,249 

��*'&�"4 13 24,0 14,0 31,0 

��+�(&(0!;%* 8 19,5 12,0 22,0 

��+�!;%&%/!* 8 9,0 7,5 13,5 

��+�%"(*!+0 7 16,0 10,0 31,0 

��+���A3 8 11,0 1,5 23,5 

�&%/*%% 

&(  '�$*!%, 

.&�-/%**�% 

6!3�'*20, 0 

�� 14 1,3 0,4 1,6 

0,443 

��*'&�"4 13 1,7 1,2 2,4 

��+�(&(0!;%* 8 1,0 0,7 2,4 

��+�!;%&%/!* 8 1,1 0,5 1,8 

��+�%"(*!+0 7 2,0 0,7 2,5 

��+���A3 8 1,7 1,2 2,0 

�&%/*$$  ��&� '4, 

&(73!3(%0($ 

6!3�'*20,  0/  

�� 14 1,1 1,3 0,3 

0,458 

��*'&�"4 13 1,4 2,0 0,6 

��+�(&(0!;%* 8 0,7 2,0 0,6 

��+�!;%&%/!* 8 0,8 1,5 0,5 

��+�%"(*!+0 7 1,7 2,1 0,6 

��+���A3 8 1,5 1,7 1,0 

	58($ 

/3!#('%"4*($ 

(�'!3*� '4, ,! "� 

(�'�3 

�� 14 47,5 28,0 64,0 

0,425 

��*'&�"4 13 68,0 53,0 80,0 

��+�(&(0!;%* 8 45,0 31,5 68,0 

��+�!;%&%/!* 8 43,5 26,5 66,5 

��+�%"(*!+0 7 69,0 33,0 87,0 

��+���A3 8 52,0 33,5 59,5 

�3!#('%"4*($ 

(�'!3*� '4 3 

)%*'&% ."�8(/�!, 

,! "� (�'�3 

�� 14 2,0 1,0 3,0 

0,219 

��*'&�"4 13 6,0 4,0 10,0 

��+�(&(0!;%* 8 4,0 1,5 7,0 

��+�!;%&%/!* 8 5,0 1,0 7,5 

��+�%"(*!+0 7 8,0 3,0 13,0 

��+���A3 8 3,5 2,0 7,0 
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�&�/�"6%*!% '(5"!)2 50 
1 2 3 4 5 6 7 

�3!#('%"4*($ 

(�'!3*� '4 *( 

.%&!;%&!! 

."�8(/�!, ,! "� 

(�'�3 

�� 14 44,5 27,0 61,0 

0,424 

��*'&�"4 13 60,0 48,0 68,0 

��+�(&(0!;%* 8 42,5 31,0 60,0 

��+�!;%&%/!* 8 36,5 26,5 55,5 

��+�%"(*!+0 7 58,0 29,0 74,0 

��+���A3 8 46,0 32,0 51,0 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

�%6#&+..�3($  &(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!- 3 '% '% 

«	'�&2'�% .�"%»  (0)�3 �&2  ,%&%7 14  +'�� .� "% 33%/%*!$ �%*!"�(&5(0('( ! 

 &%/ '3 �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( ('(5"!)( 51)   ! .�"47�3(*!%0 

Kruskel-Wallis ANOVA .��(7("( �' +' '3!% 7*(,!021 &(7"!,!- !7+,(%021 

.��(7('%"%- 3 !  "%/+%021 #&+..(1  (0)�3 �&2 . 

(5"!)( 51 – �&(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!-  (0)�3 �&2  3 '% '% 

«	'�&2'�% .�"%» ,%&%7 14  +'�� .� "%  +/�&�6*�#�  !*/&�0( 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

1 2 3 4 5 6 7 


�&!7�*'("4*2% 

.%&%0%8%*!$, 

,! "� (�'�3 

�� 8 20,5 10,5 27,0 

0,214 

��*'&�"4 9 29,0 23,0 31,0 

��+�(&(0!;%* 7 26,0 9,0 28,0 

��+�!;%&%/!* 8 29,0 24,5 56,0 

��+�%"(*!+0 7 44,0 25,0 64,0 

��+���A3 8 38,0 19,0 45,5 


&+0!*#, ,! "� 

(�'�3 

�� 8 15,5 13,5 22,0 

0,799 

��*'&�"4 9 22,0 15,0 30,0 

��+�(&(0!;%* 7 20,0 8,0 33,0 

��+�!;%&%/!* 8 25,5 15,0 29,5 

��+�%"(*!+0 7 21,0 16,0 33,0 

��+���A3 8 23,5 16,5 29,0 

�%&'!�("4*2% 

.%&%0%8%*!$ 

( '�-�!), ,! "� 

(�'�3 

�� 8 12,5 8,5 21,0 

0,333 

��*'&�"4 9 11,0 5,0 24,0 

��+�(&(0!;%* 7 14,0 5,0 30,0 

��+�!;%&%/!* 8 26,5 14,0 43,5 

��+�%"(*!+0 7 14,0 9,0 22,0 

��+���A3 8 18,5 11,5 22,0 

�&%/*%% 

&(  '�$*!%, 

.&�-/%**�% 

6!3�'*20, 0 

�� 8 1,0 0,6 1,6 

0,242 

��*'&�"4 9 1,5 1,0 2,2 

��+�(&(0!;%* 7 1,1 0,2 2,0 

��+�!;%&%/!* 8 1,9 1,1 3,0 

��+�%"(*!+0 7 1,9 1,4 2,8 

��+���A3 8 2,2 1,3 2,4 
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�&�/�"6%*!% '(5"!)2 51 
1 2 3 4 5 6 7 

�&%/*$$  ��&� '4, 

&(73!3(%0($ 

6!3�'*20,  0/  

�� 8 0,9 1,3 0,5 

0,230 

��*'&�"4 9 1,2 1,8 0,8 

��+�(&(0!;%* 7 0,9 1,7 0,2 

��+�!;%&%/!* 8 1,5 2,5 0,9 

��+�%"(*!+0 7 1,6 2,3 1,2 

��+���A3 8 1,8 2,0 1,1 

	58($ 

/3!#('%"4*($ 

(�'!3*� '4, ,! "� 

(�'�3 

�� 8 39,5 25,0 44,5 

0,367 

��*'&�"4 9 46,0 39,0 67,0 

��+�(&(0!;%* 7 46,0 17,0 60,0 

��+�!;%&%/!* 8 54,5 38,0 85,5 

��+�%"(*!+0 7 67,0 41,0 97,0 

��+���A3 8 62,0 40,5 69,0 

�3!#('%"4*($ 

(�'!3*� '4 3 

)%*'&% ."�8(/�!, 

,! "� (�'�3 

�� 8 6,5 0,5 10,5 

0,457 

��*'&�"4 9 3,0 1,0 6,0 

��+�(&(0!;%* 7 3,0 0,0 14,0 

��+�!;%&%/!* 8 10,0 1,5 18,0 

��+�%"(*!+0 7 12,0 6,0 16,0 

��+���A3 8 4,5 2,5 7,5 

�3!#('%"4*($ 

(�'!3*� '4 *( 

.%&!;%&!! 

."�8(/�!, ,! "� 

(�'�3 

�� 8 30,0 25,0 37,0 

0,328 

��*'&�"4 9 44,0 38,0 61,0 

��+�(&(0!;%* 7 39,0 17,0 47,0 

��+�!;%&%/!* 8 48,5 33,0 67,5 

��+�%"(*!+0 7 56,0 34,0 81,0 

��+���A3 8 57,0 38,5 62,0 

�&!0%,(*!% – 1 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

�%6#&+..�3($  &(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!- 3 '% '% 

«	'�&2'�% .�"%»  (0)�3 �&2  ,%&%7 21  +'�! .� "% 33%/%*!$ �%*!"�(&5(0('( ! 

 &%/ '3 �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( ('(5"!)( 52)   ! .�"47�3(*!%0 

Kruskel-Wallis ANOVA .��(7("( �' +' '3!% 7*(,!021 &(7"!,!- !7+,(%021 

.��(7('%"%- 3 !  "%/+%021 #&+..(1  (0)�3. 

(5"!)( 52 – �&(3*!'%"4*($ �)%*�( .�3%/%*,% �!1 &%(�)!-  (0)�3 �&2  3 '% '% 

«	'�&2'�% .�"%» ,%&%7 21  +'�! .� "%  +/�&�6*�#�  !*/&�0( 

��0.�*%*'2 

.�3%/%*!$ 

&+..( 

�*(,%*!$ .%&%0%**�- 
&1

 
N Me LQ UQ 

1 2 3 4 5 6 7 


�&!7�*'("4*2% 

.%&%0%8%*!$, 

,! "� (�'�3 

�� 8 26,0 10,5 35,5 

0,183 

��*'&�"4 9 15,0 7,0 20,0 

��+�(&(0!;%* 7 19,0 10,0 20,0 

��+�!;%&%/!* 8 37,5 23,5 51,5 

��+�%"(*!+0 7 26,0 12,0 49,0 

��+���A3 8 31,0 14,5 42,0 
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�&�/�"6%*!% '(5"!)2 52 
1 2 3 4 5 6 7 


&+0!*#, ,! "� 

(�'�3 

�� 8 22,0 18,0 34,5 

0,067 

��*'&�"4 9 18,0 12,0 23,0 

��+�(&(0!;%* 7 18,0 6,0 27,0 

��+�!;%&%/!* 8 33,0 27,0 36,5 

��+�%"(*!+0 7 20,0 13,0 34,0 

��+���A3 8 20,0 13,5 29,5 

�%&'!�("4*2% 

.%&%0%8%*!$ 

( '�-�!), ,! "� 

(�'�3 

�� 8 10,5 9,0 22,0 

0,293 

��*'&�"4 9 13,0 10,0 15,0 

��+�(&(0!;%* 7 9,0 7,0 21,0 

��+�!;%&%/!* 8 25,5 17,5 32,0 

��+�%"(*!+0 7 13,0 7,0 31,0 

��+���A3 8 22,5 2,5 42,0 

�&%/*%% 

&(  '�$*!%, 

.&�-/%**�% 

6!3�'*20, 0 

�� 8 1,4 0,6 1,9 

0,144 

��*'&�"4 9 0,6 0,3 1,2 

��+�(&(0!;%* 7 1,0 0,5 1,2 

��+�!;%&%/!* 8 2,0 1,3 2,9 

��+�%"(*!+0 7 1,4 0,6 2,3 

��+���A3 8 1,7 0,7 2,2 

�&%/*$$  ��&� '4, 

&(73!3(%0($ 

6!3�'*20,  0/  

�� 8 1,2 1,6 0,4 

0,255 

��*'&�"4 9 0,6 1,0 0,4 

��+�(&(0!;%* 7 0,8 1,0 0,3 

��+�!;%&%/!* 8 1,7 2,2 1,1 

��+�%"(*!+0 7 1,2 1,9 0,5 

��+���A3 8 1,4 1,9 0,5 

	58($ 

/3!#('%"4*($ 

(�'!3*� '4, ,! "� 

(�'�3 

�� 8 45,5 31,5 68,5 

0,137 

��*'&�"4 9 32,0 28,0 37,0 

��+�(&(0!;%* 7 37,0 16,0 48,0 

��+�!;%&%/!* 8 71,0 48,0 87,5 

��+�%"(*!+0 7 47,0 25,0 83,0 

��+���A3 8 51,5 29,0 74,5 

�3!#('%"4*($ 

(�'!3*� '4 3 

)%*'&% ."�8(/�!, 

,! "� (�'�3 

�� 8 9,0 1,5 15,0 

0,054 

��*'&�"4 9 1,0 0,0 2,0 

��+�(&(0!;%* 7 2,0 0,0 7,0 

��+�!;%&%/!* 8 11,5 3,0 20,0 

��+�%"(*!+0 7 6,0 1,0 7,0 

��+���A3 8 7,0 3,0 12,0 

�3!#('%"4*($ 

(�'!3*� '4 *( 

.%&!;%&!! 

."�8(/�!, ,! "� 

(�'�3 

�� 8 38,5 28,0 53,5 

0,181 

��*'&�"4 9 31,0 28,0 34,0 

��+�(&(0!;%* 7 33,0 16,0 41,0 

��+�!;%&%/!* 8 54,5 46,0 70,0 

��+�%"(*!+0 7 41,0 21,0 76,0 

��+���A3 8 46,5 26,0 58,5 

�&!0%,(*!% – 1 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

	5�58($ .�"+,%**2% &%7+"4'('2 .� 3"!$*!< 7(&%#! '&!&�3(**21 ! 

.%& .%�'!3*21  &%/ '3 ;(&0(��"�#!,% ��#� �+.!&�3(*!$  +/�&�6*�#�  !*/&�0(, 

32723(%0�#� �%*!"�(&5(0('�0 0�6*� 7(�"<,!'4, ,'� 33%/%*!% /(**�#� 
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�5&('!0�#� !*#!0!'�&( 1�"!*9 '%&(7 .&!3�/!' � �'*� !'%"4*� 

�&('��3&%0%**�0+ .�32:%*!< /3!#('%"4*�- (�'!3*� '! .� �'/%"4*20 

.��(7('%"$0 3 '%,%*!% .%&321  +'�� .� "% 33%/%*!$ 3 �&#(*!70. ��"4:($ ,( '4 

!7+,%**21  &%/ '3 *% ��(723("(  +8% '3%**�#� 3"!$*!$ *( /3!#('%"4*+< 

(�'!3*� '4 *! 3 �&('��3&%0%**2%, *! 3 /�"#�3&%0%**2%  &��! *(5"</%*!$. 

� �"<,%*!%  � '(3!" �(&0!;%*, .&�3�)!&+<8!- 32&(6%**�%, /(6% .� 

 &(3*%*!<   6!3�'*20!, *% *(1�/$8!0! $ .�/ 3�7/%- '3!%0 �%*!"�(&5(0('(, 

 *!6%*!% &$/( .��(7('%"%- /3!#('%"4*�- (�'!3*� '! 3 .%&32%  +'�! .� "% 

33%/%*!$. (�6% *(5"</("( 4 *%7*(,!0�%, *� (5 �"<'*� .��(7('%"4*�%  *!6%*!% 

/3!#('%"4*�- (�'!3*� '! 3 #&+..%   .&!0%*%*!%0 ��� A3. � /("4*%-:%0 *( 7-21 

 +'�! .��(7('%"! 3 9'!1 #&+..(1 .&!:"! � 7*(,%*!$0 ��*'&�"4*�- #&+..2, 

7*(,!021 !70%*%*!- *% &%#! '&!&�3("� 4. ��"+,%**2% &%7+"4'('2 .�73�"$<' 

.&%/.�"�6!'4 3�70�6*� '4 7(8!'*�#� /%- '3!$ .� �'*�:%*!< � ;+*�)!! ��� + 

�(&(0!;%*( ! ��� A3 7(  ,%'  *!6%*!$ %% (�'!3*� '!. 

4.5 0�������� ��� ���� ����� � ��� ������ � ����� «:
�������'������ 

���������» 

�"!$*!% !73% '*21 ! .%& .%�'!3*21 �'�5&(**21  &%/ '3 

;(&0(��"�#!,% ��- ��&&%�)!!  +/�&�# *( .(0$'4 ! �5+,(%0� '4 6!3�'*21 3 

+ "�3!$1 � '&�-  '&%  �&*�-  !'+()!! �)%*!3("� 4 .� &%7+"4'('(0 '% '( 

«�� '&(.�"$)!�**�% !75(3"%*!%». 

% '!&�3(*!% .&�3�/!"! *( *%"!*%-*21 5%"21 �&2 (1 –  (0)(1 *( 1, 7, 14, 

28  +'�! .� "% 33%/%*!$  +/�&�6*�#� (#%*'( �%*!"�(&5(0('( ! .&!0%*%*!$ 

;(&0(��"�#!,% ��- '%&(.!! �+.!&�3(*!$  +/�&�6*�#�  !*/&�0(. �!3�'*2% 

52"! �5+,%*2 '&%1�&('*20 .�#&+6%*!%0 3 )!"!*/& /� 33%/%*!$ �%*!"�(&5(0('( 

!  &%/ '3 ;(&0(��'%&(.!!, .� &%7+"4'('(0 52"! &( .&%/%"%*2 .� #&+..(0. 

�'('! '!,% �!- (*("!7 /(**21   ! .�"47�3(*!%0 Kruskel-Wallis ANOVA *% 

32$3!" 7*(,!021 &(7"!,!- 0%6/+ 3 %0! !  "%/+%020! #&+..(0! /� 33%/%*!$ 

�%*!"�(&5(0('( ;�*�32% 7*(,%*!$ ('(5"!)( 53). �� 3 %1 !  "%/+%021 #&+..(1 

6!3�'*2% 52"! �/!*(��3� �5+,%*2 !  '('! '!,% �! *% &(7"!,("! 4 .� 
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"('%*'*�0+ .%&!�/+ .�/*2&!3(*!$ (321�/( !7 )!"!*/&(), .� ��"!,% '3+ 

.&26��3,  �3%&:(%021 3*+'&! )!"!*/&( ! "('%*'*�0+ .%&!�/+ *(,("( .&26��3, 

,'� #�3�&!' �5 (/%�3('*�0 �'3%'% *(  '&%  �3+<  !'+()!< ! 321�/% !7 *%%. 

(5"!)( 53 – �&(3*!'%"4*($ �)%*�( .��(7('%"%- .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  /� 33%/*!$ �� (��*) 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

�('%*'*2- 

.%&!�/,   

��*'&�"4 8 8,0 5,0 18,5 

0,501 

�� 8 11,0 9,0 22,5 

��+�(&(0!;%* 8 12,0 6,0 18,0 

��+�!;%&%/!* 8 22,0 9,5 36,5 

��+�%"(*!+0 8 19,0 7,5 43,0 

��+���A3 8 13,5 10,5 18,0 

�('%*'*2- .%&!�/ 

(3%& !3*21 /3!6%*!-, 

  

��*'&�"4 8 0,0 0,0 1,5 

0,510 

�� 8 0,0 0,0 5,5 

��+�(&(0!;%* 8 0,0 0,0 1,0 

��+�!;%&%/!* 8 2,5 0,5 6,5 

��+�%"(*!+0 8 0,0 0,0 4,0 

��+���A3 8 1,0 0,0 3,5 

��"!,% '3� .&26��3,  

,! "� (�'�3 

��*'&�"4 8 0,0 0,0 7,0 

0,304 

�� 8 0,0 0,0 2,0 

��+�(&(0!;%* 8 0,0 0,0 0,5 

��+�!;%&%/!* 8 5,0 1,0 16,0 

��+�%"(*!+0 8 0,0 0,0 21,0 

��+���A3 8 2,0 0,0 8,0 

�&!0%,(*!%:– 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

�%6#&+..�3($  &(3*!'%"4*($ �)%*�( .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  *(  "%/+<8!- /%*4 .� "% 

33%/%*!$ �%*!"�(&5(0('( !  &%/ '3 �+.!&�3(*!$  +/�&�6*�#�  !*/&�0( 

('(5"!)( 54)   ! .�"47�3(*!%0 Kruskel-Wallis ANOVA .��(7("( *("!,!% 

 '('! '!,% �! 7*(,!021 &(7"!,!-. �%7+"4'('2 .�.(&*�#�  &(3*%*!$   

.&!0%*%*!%0 *%.(&(0%'&!,% ��#� /! .%& !�**�#� (*("!7( .&!3%/%*2 3 '(5"!)(1 

55 ! 56. 

�(� 3!/*� !7 '(5"!)2 .� .��(7('%"< «"('%*'*2- .%&!�/ .�/*2&!3(*!$» ! 

 ��'3%' '3%**� 321�/( !7  '&%  �3�-  !'+()!!  '('! '!,% �! 7*(,!021 &(7"!,!- 

*% 32$3"%*�, �/*(��  '�!' �'0%'!'4 32&(6%**+< '%*/%*)!< *(&+:%*!$ 

.(0$'*�#�  "%/( 3 #&+..% �� 86  %�+*/ .&�'!3 14  %�+*/ 3  &%/*%0 3� 3 %1 

#&+..(1   '%&(.!%- ! ��*'&�"%0.  
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(5"!)( 54 – �&(3*!'%"4*($ �)%*�( .��(7('%"%- .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  *( 1  +'�! .� "% 33%/%*!$ 

�%*!"�(&5(0('( !  &%/ '3 ;(&0(��'%&(.!! 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

�('%*'*2- 

.%&!�/,   

��*'&�"4 8 8,5 4,0 17,5 

0,213 

�� 8 86,0 13,5 120,0 

��+�(&(0!;%* 8 16,0 11,5 45,0 

��+�!;%&%/!* 8 13,5 7,0 90,0 

��+�%"(*!+0 8 21,0 9,0 73,5 

��+���A3 8 16,5 8,0 23,0 

�('%*'*2- .%&!�/ 

(3%& !3*21 /3!6%*!-, 

  

��*'&�"4 8 1,0 0,5 7,0 

0,001* 

�� 8 6,5 1,0 17,0 

��+�(&(0!;%* 8 0,0 0,0 0,0 

��+�!;%&%/!* 8 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 5,0 

��+���A3 8 0,0 0,0 0,0 

��"!,% '3� .&26��3,  

,! "� (�'�3 

��*'&�"4 8 1,5 0,5 3,0 

0,001* 

�� 8 0,5 0,0 1,5 

��+�(&(0!;%* 8 0,0 0,0 0,0 

��+�!;%&%/!* 8 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 2,5 

��+���A3 8 0,0 0,0 0,0 

�&!0%,(*!$ 

1 
1
 – p-7*(,%*!% 3 Kruskel-Wallis ANOVA 

2 * – �(7"!,!$ 0%6/+ 3 %0! #&+..(0!  '('! '!,% �! 7*(,!02 (&D0,05)
 

(5"!)( 55 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-  

(&-7*(,%*!$) "('%*'*�#� .%&!�/( (3%& !3*21 /3!6%*!-  (0)�3 �&2  *( 1  +'�! 

.� "% 33%/%*!$ �%*!"�(&5(0('( !  &%/ '3 ;(&0(��'%&(.!!   ! .�"47�3(*!%0 

Dunn test  


&+..( ��*'&�"4 �� ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

��*'&�"4 – 1,000 0,276 0,276 1,000 0,774 

�� 1,000 – 0,108 0,108 1,000 0,342 

��+�(&(0!;%* 0,276 0,108 – 1,000 1,000 1,000 

��+�!;%&%/!* 0,276 0,108 1,000 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 1,000 1,000 – 1,000 

��+���A3 0,774 0,342 1,000 1,000 1,000 – 

�&!0%,(*!% –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .�  &(3*%*!<   

#&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 
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(5"!)( 56 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-  

(&-7*(,%*!$) ��"!,% '3( .&26��3  (0)�3 �&2  *( 1  +'�! .� "% 33%/%*!$ 

�%*!"�(&5(0('( !  &%/ '3 ;(&0(��'%&(.!!   ! .�"47�3(*!%0 Dunn test  


&+..( ��*'&�"4 �� ��+ 

�(&(0!;%* 

��+ 

�!;%&%/!* 

��+ 

�%"(*!+0 

��+ 

��� 

��*'&�"4 – 1,000 0,227 0,227 1,000 0,807 

�� 1,000 – 1,000 1,000 1,000 1,000 

��+�(&(0!;%* 0,227 1,000 – 1,000 1,000 1,000 

��+�!;%&%/!* 0,227 1,000 1,000 – 1,000 1,000 

��+�%"(*!+0 1,000 1,000 1,000 1,000 – 1,000 

��+���A3 0,807 1,000 1,000 1,000 1,000 – 

�&!0%,(*!% –* – �(7"!,!$ /"$ #&+..2 3  '&��%  '('! '!,% �! 7*(,!02 .�  &(3*%*!<   

#&+..�-, .&%/ '(3"%**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

�� .��(7('%"$0 "('%*'*2- .%&!�/ *(,("( /3!6%*!-, ! ��"!,% '3� .&26��3 

!0%<' $  '('! '!,% �! 7*(,!02% &(7"!,!$ 3  '�&�*+ +3%"!,%*!$ '(�6% 3 #&+..% 

�� 5%7 "%,%*!$. �'� .�73�"$%' .&%/.�"(#('4, ,'� + 6!3�'*21 .� "%  +/�&�6*�#� 

 !*/&�0( 5%7 ;(&0(��"�#!,% ��- ��&&%�)!! *(&+:%*2 .&�)%  2 ��* �"!/()!! 

!*;�&0()!! 3 "%/ '3!% *%-&�/%#%*%&('!3*21 *(&+:%*!- 3 ���. 

�� &%7+"4'('(0 .(&*�#�  &(3*%*!$ ('(5"!)2 55 ! 56) *% 32$3"%*� 

 '('! '!,% �! 7*(,!021 &(7"!,!- 0%6/+ 3 %0! !  "%/+%020! #&+..(0!.  

�&! (*("!7% &%7+"4'('�3   .&!0%*%*!%0 Kruskel-Wallis ANOVA *% 

32$3"%*� 7*(,!021 &(7"!,!- 0%6/+ 3 %0! !  "%/+%020! #&+..(0! ,%&%7 7, 14 ! 

28  +'�! .� "% 33%/%*!$ �%*!"�(&5(0('( ! ;(&0(��"�#!,% ��- '%&(.!! ('(5"!)2 

57-59). 	/*(��  '�!' �5&('!'4 3*!0(*!%, ,'� *( 7, 14, 28  +'�! ;!� !&+%' $ 

32&(6%**($ '%*/%*)!$ 3 *(&+:%*!!  �  '�&�*2 3� .&�!73%/%*!$ .(0$'*�#� 

 "%/( .+'%0 +3%"!,%*!$ "('%*'*�#� .%&!�/( .�/*2&!3(*!$ 3 #&+..% 

�%*!"�(&5(0(' 5%7 "%,%*!$ 3  &(3*%*!!   #&+..(0!   ;(&0(��'%&(.!%- ! 

��*'&�"4*�- #&+..�-. ��  '(*�3"%*!% /� ;�*�3�#� 7*(,%*!$ *( 3 %1 3&%0%**21 

'�,�(1 *% .&�! 1�/!'.  
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(5"!)( 57 – �&(3*!'%"4*($ �)%*�( .��(7('%"%- .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  ,%&%7 7  +'��  

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

�('%*'*2- 

.%&!�/,   

��*'&�"4 8 14,0 9,0 21,5 

0,532 

�� 8 73,5 15,5 120,0 

��+�(&(0!;%* 8 15,5 5,0 37,0 

��+�!;%&%/!* 8 11,0 5,5 20,0 

��+�%"(*!+0 8 30,0 8,5 106,0 

��+���A3 8 18,5 7,5 31,0 

�('%*'*2- .%&!�/ 

(3%& !3*21 /3!6%*!-, 

  

��*'&�"4 8 0,0 0,0 2,0 

0,730 

�� 8 0,0 0,0 3,5 

��+�(&(0!;%* 8 0,0 0,0 1,5 

��+�!;%&%/!* 8 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 0,0 

��+���A3 8 0,0 0,0 0,0 

��"!,% '3� .&26��3,  

,! "� (�'�3 

��*'&�"4 8 0,0 0,0 0,5 

0,726 

�� 8 0,0 0,0 0,5 

��+�(&(0!;%* 8 0,0 0,0 0,5 

��+�!;%&%/!* 7 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 1,5 

��+���A3 8 0,0 0,0 0,0 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

(5"!)( 58 – �&(3*!'%"4*($ �)%*�( .��(7('%"%- .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  ,%&%7 14  +'��  

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

�('%*'*2- 

.%&!�/,   

��*'&�"4 8 23,5 9,0 52,0 

0,521 

�� 8 64,5 12,5 120,0 

��+�(&(0!;%* 8 14,5 11,0 37,5 

��+�!;%&%/!* 8 13,5 6,0 51,0 

��+�%"(*!+0 8 21,0 6,5 47,5 

��+���A3 8 9,0 6,5 20,0 

�('%*'*2- .%&!�/ 

(3%& !3*21 /3!6%*!-, 

  

��*'&�"4 8 0,0 0,0 0,0 

0,953 

�� 8 0,0 0,0 0,0 

��+�(&(0!;%* 8 0,0 0,0 0,0 

��+�!;%&%/!* 8 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 0,0 

��+���A3 8 0,0 0,0 0,0 

��"!,% '3� .&26��3,  

,! "� (�'�3 

��*'&�"4 8 0,0 0,0 0,0 

0,953 

�� 8 0,0 0,0 0,0 

��+�(&(0!;%* 8 0,0 0,0 0,0 

��+�!;%&%/!* 8 0,0 0,0 0,0 

��+�%"(*!+0 8 0,0 0,0 0,0 

��+���A3 8 0,0 0,0 0,0 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 
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(5"!)( 59 – �&(3*!'%"4*($ �)%*�( .��(7('%"%- .(0$'! ! �5+,(%0� '! 3 '% '% 

«�� '&(.�"$)!�**�% !75(3"%*!%»  (0)�3 �&2  ,%&%7 28  +'�� .� "% 33%/%*!$ 

�%*!"�(&5(0('( !  &%/ '3 ;(&0(��'%&(.!! 

��0.�*%*'2 

.�3%/%*!$ 


&+..( �*(,%*!$ .%&%0%**�- &1
 

N Me LQ UQ 

�('%*'*2- 

.%&!�/,   

��*'&�"4 8 22,5 11,5 28,5 

0,398 

�� 8 81,5 9,5 120,0 

��+�(&(0!;%* 8 12,5 6,0 21,5 

��+�!;%&%/!* 8 14,0 7,5 38,5 

��+�%"(*!+0 8 12,0 4,5 17,5 

��+���A3 8 12,5 6,0 20,5 

�('%*'*2- .%&!�/ 

(3%& !3*21 /3!6%*!-, 

  

��*'&�"4 8 0,0 0,0 0,0 

0,305 

�� 8 0,0 0,0 27,0 

��+�(&(0!;%* 8 0,0 0,0 9,5 

��+�!;%&%/!* 8 0,0 0,0 4,5 

��+�%"(*!+0 8 0,0 0,0 0,0 

��+���A3 8 0,0 0,0 4,0 

��"!,% '3� .&26��3,  

,! "� (�'�3 

��*'&�"4 8 0,0 0,0 0,0 

0,484 

�� 8 0,0 0,0 7,5 

��+�(&(0!;%* 8 0,0 0,0 1,0 

��+�!;%&%/!* 8 0,0 0,0 2,0 

��+�%"(*!+0 8 0,0 0,0 0,0 

��+���A3 8 0,0 0,0 1,0 

�&!0%,(*!% – 
1
 – &-7*(,%*!% 0%6#&+..�321 &(7"!,!- 

(�!0 �5&(7�0, .� &%7+"4'('(0 !  "%/�3(*!$ + 6!3�'*21 .� "% 

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

��* �"!/()!! !*;�&0()!!, *(5"</(%' $ 32&(6%**($ '%*/%*)!$ *(&+:%*!$ 

.(0$'*�#�  "%/(, .&!0%*%*!% !7+,%**21  &%/ '3 .�73�"$%' +0%*4:!'4 &$/ 

.&�$3"%*!-, �/*(�� /� '�3%&*21 &(7"!,!- *( *%5�"4:!1 325�&�(1 6!3�'*21 

32$3!'4 *% +/("� 4.  

4.6 0�������� ��� ���� �������� 7��
���
����#�9�� � 
��� 

�"!$*!% !73% '*21 ! .%& .%�'!3*21 �'�5&(*21  &%/ '3 

;(&0(��"�#!,% ��- ��&&%�)!!  +/�&�# *( ;+*�)!<  %&/%,*�- � +/! '�- 

 ! '%02 6!3�'*21 �)%*!3("� 4 .� &%7+"4'('(0 .&�3%/%**�- 

9"%�'&��(&/!�#&(;!!. 
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% '!&�3(*!% .&�3�/!"! *( *%"!*%-*21 5%"21 �&2 (1 –  (0)(1 *( 1, 7, 14 

 +'�! .� "% 33%/%*!$  +/�&�6*�#� (#%*'( �%*!"�(&5(0('( ! .&!0%*%*!$ 

;(&0(��"�#!,% ��- '%&(.!! �+.!&�3(*!$  +/�&�6*�#�  !*/&�0(.  

�%7+"4'('2 �)%*�! 3"!$*!$ *( .(&(0%'&2 ��
   ! .�"47�3(*!%0 Mann-

Whitney test ! Kruskel-Wallis ANOVA  3!/%'%"4 '3�3("! �5 �' +' '3!! 7*(,!021 

&(7"!,!- !7+,(%021 .��(7('%"%- 0%6/+ !  "%/+%020! #&+..(0!. ��.(&*�% 

 &(3*%*!% #&+..   .&!0%*%*!%0 *%.(&(0%'&!,% ��#� Dunn test .&�3�/!"! '�"4�� 

.� .(&(0%'&(0, #/% 52"! 32$3"%*2 &(7"!,!$ 0%6/+ 3 %0! !  "%/+%020! 

#&+..(0!. �%7+"4'('2 .&%/ '(3"%*2 3 '(5"!)(1 60 ! 61. 

(5"!)( 60 – �&(3*!'%"4*($ �)%*�( .(&(0%'&�3 ��
  (0)�3 �&2  .� "% .� "% 

33%/%*!$ �%*!"�(&5(0('( !  &%/ '3 ;(&0(��'%&(.!! *( &(7"!,*21 9'(.(1 

!  "%/�3(*!$ 

�(&(0%'&2 ��
 
&+..( �*(,%*!$ .%&%0%**�- &-+&�3%*4 

0%6#&+..�321 

&(7"!,!-1
 N Me Min Max 

1 2 3 4 5 6 7 

1  +'�! 

�2 �'( 7+5)( �, 

0� 

��*'&�"4 5 0,05 0,05 0,08 

0,017* 

 

�� 5 0,05 0,03 0,08 

��+��� A3 5 0,05 0,04 0,09 

��+�(&. 5 0,03 0,02 0,04 

��+�%". 5 0,04 0,02 0,05 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( PQ, 

0  

��*'&�"4 5 47,0 42,0 50,0 

 

0,526 

 

�� 5 49,0 42,0 50,0 

��+��� A3 5 50,0 46,0 54,0 

��+�(&. 5 46,0 38,0 50,0 

��+�%". 5 50,0 42,0 50,0 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( QT, 

0  

��*'&�"4 5 70,0 62,0 96,0 

 

0,225 

 

�� 5 82,0 68,0 92,0 

��+��� A3 5 85,0 76,0 90,0 

��+�(&. 5 72,0 62,0 99,0 

��+�%". 5 86,0 75,0 96,0 

�2 �'( 7+5)( R, 

0� 

��*'&�"4 5 0,48 0,44 0,68 

 

0,283 

 

�� 5 0,60 0,37 0,70 

��+��� A3 5 0,63 0,44 0,76 

��+�(&. 5 0,45 0,30 0,45 

��+�%". 5 0,55 0,12 0,83 



 

 

 

135 
 

�&�/�"6%*!% '(5"!)2 60 
1 2 3 4 5 6 7 

���, +//0!* 

��*'&�"4 5 475,0 446,0 532,0 

 

0,007* 

 

�� 5 488,0 434,0 506,0 

��+��� A3 5 422,0 352,0 429,0 

��+�(&. 5 501,0 479,0 511,0 

��+�%". 5 415,0 400,0 493,0 

7  +'�! 

�2 �'( 7+5)( �, 

0� 

��*'&�"4 5 0,05 0,05 0,06 

 

0,181 

 

�� 5 0,05 0,03 0,07 

��+��� A3 5 0,04 0,03 0,08 

��+�(&. 5 0,02 0,02 0,05 

��+�%". 5 0,05 0,03 0,06 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( PQ, 

0  

��*'&�"4 5 46,0 40,0 46,0 

 

0,408 

 

�� 5 46,0 42,0 56,0 

��+��� A3 5 48,0 38,0 48,0 

��+�(&. 5 47,0 42,0 51,0 

��+�%". 5 48,0 42,0 52,0 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( QT, 

0  

��*'&�"4 5 68,0 61,0 82,0 

 

0,151 

 

�� 5 62,0 60,0 72,0 

��+��� A3 5 70,0 62,0 88,0 

��+�(&. 5 69,0 65,0 92,0 

��+�%". 5 75,0 72,0 84,0 

�2 �'( 7+5)( R, 

0� 

��*'&�"4 5 0,60 0,38 0,72 

 

0,460 

 

�� 5 0,48 0,37 0,71 

��+��� A3 5 0,48 0,34 0,52 

��+�(&. 5 0,41 0,33 0,44 

��+�%". 5 0,47 0,27 0,81 

���, +//0!* 

��*'&�"4 5 497,0 448,0 511,0 

 

0,040* 

 

�� 5 531,0 511,0 548,0 

��+��� A3 5 475,0 466,0 513,0 

��+�(&. 5 481,0 425,0 500,0 

��+�%". 5 516,0 432,0 527,0 

14  +'�! 

�2 �'( 7+5)( �, 

0� 

��*'&�"4 5 0,03 0,03 0,05 

 

0,665 

 

�� 5 0,03 0,03 0,05 

��+��� A3 5 0,03 0,03 0,04 

��+�(&. 5 0,04 0,03 0,05 

��+�%". 5 0,05 0,03 0,05 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( PQ, 

0  

��*'&�"4 5 45,0 42,0 50,0 

 

0,411 

 

�� 5 46,0 44,0 50,0 

��+��� A3 5 42,0 40,0 50,0 

��+�(&. 5 43,0 41,0 54,0 

��+�%". 5 43,5 38,0 45,0 



 

 

 

136 
 

�&�/�"6%*!% '(5"!)2 60 
1 2 3 4 5 6 7 

�&�/�"6!-

'%"4*� '4 

!*'%&3("( QT, 

0  

��*'&�"4 5 86,0 64,0 98,0 

 

0,122 

 

�� 5 74,0 66,0 88,0 

��+��� A3 5 66,0 54,0 76,0 

��+�(&. 5 70,0 61,0 88,0 

��+�%". 5 64,0 48,0 78,0 

�2 �'( 7+5)( R, 

0� 

��*'&�"4 5 0,39 0,31 0,46 

 

0,164 

 

�� 5 0,23 0,17 0,34 

��+��� A3 5 0,36 0,27 0,56 

��+�(&. 5 0,35 0,31 0,54 

��+�%". 5 0,38 0,31 0,86 

���, +//0!* 

��*'&�"4 5 501,0 457,0 514,0 

 

0,016* 

 

�� 5 488,0 476,0 513,0 

��+��� A3 5 545,0 498,0 572,0 

��+�(&. 5 501,0 486,0 521,0 

��+�%". 4 524,5 521,0 551,0 

�&!0%,(*!$ 

1 
1
 – p-7*(,%*!% 3 Kruskel-Wallis ANOVA; 

2 * – �(7"!,!$ 0%6/+ 3 %0! #&+..(0!  '('! '!,% �! 7*(,!02 (&D0,05) 

(5"!)( 61 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- 7+5)(  

� *( .%&32%  +'�! .� "%  +/�&�6*�#�  !*/&�0( ! ;(&0(��"�#!,% ��- '%&(.!!  


&+..( ��*'&�"4 �� ��+�%". ��+ ��� A3 ��+�(&. 

��*'&�"4 – 1,000 0,334 1,000 0,052* 

�� 1,000 – 1,000 1,000 0,678 

��+�%"(*!+0 0,334 1,000 – 0,587 1,000 

��+ ��� A3 1,000 1,000 0,587 – 0,106 

��+�(&. 0,052* 0,678 1,000 0,106 – 

�&!0%,(*!% –* �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

� '(5"!)% 60 .&�/%0�* '&!&�3(*�, ,'� .� !70%*%*!< 32 �'2 7+5)( � .&! 

 *$'!! ��
 *( 1  +'�! .� "%  +/�&�6*�#�  !*/&�0( 52"! 32$3"%*2 

 '('! '!,% �! 7*(,!02% &(7"!,!$ 3  '�&�*+ +0%*4:%*!$ 3 #&+..% ��+�(& 

(&=<0,052) 3  &(3*%*!!   ��*'&�"4*�- #&+..�-. (�($ ��*;!#+&()!$ 7+5)�3 � *( 

9"%�'&��(&/!�#&(00% 0�6%' +�(723('4 *( *% .%)!;!,% �!% 0%'(5�"!,% �!% 

*(&+:%*!$ *( ;�*% /%;!)!'( 0!�&�9"%0%*'�3 !"! #�&0�*("4*�#� /! 5("(* (.   

�&�/%0�* '&!&�3(*�, ,'� .� .��(7('%"< ,( '�'2  %&/%,*21  ��&(8%*!- 

.&!  *$'!! 9"%�'&��(&/!�#&(002 *( 1  +'�! .� "%  +/�&�6*�#�  !*/&�0( 

32$3"$<' $  '('! '!,% �! 7*(,!02% &(7"!,!$ 3  '�&�*+ +0%*4:%*!$ 3 #&+..% 

��+��� A3 (&=<0.021) 3  &(3*%*!!   ��+�(& – +&�3%*4 .��(7('%"$ + 

«0%'!".!.%&!/!*�3�#� 9;!&( 3("4.&�%3�- �! "�'2 A3» 52" *!6% *( 16% .� 



 

 

 

137 
 

0%/!(*% ('(5"!)( 62). (�6% *(5"</("( 4  '('! '!,% �! *%7*(,!0($, *� 

32&(6%**($ '%*/%*)!$  *!6%*!$ ��� 3 #&+..% ��+��� A3 3  &(3*%*!!   

��*'&�"%0 .� 0%/!(*% (422 .&�'!3 475  ��&(8%*!- 3 0!*+'+). 

(5"!)( 62 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- ,( '�'2 

 %&/%,*21  ��&(8%*!- *( ��
 1  +'�! .� "%  +/�&�6*�#�  !*/&�0( ! 33%/%*!$ 

;(&0(��"�#!,% ��- '%&(.!!   ! .�"47�3(*!%0 Dunn test  


&+..( ��*'&�"4 �� ��+�%". ��+ ��� A3 ��+�(&. 

��*'&�"4 – 1,000 0,481 0,088 1,000 

�� 1,000 – 1,000 0,241 1,000 

��+�%"(*!+0 0,481 1,000 – 1,000 0,152 

��+ ��� A3 0,088 0,241 1,000 – 0,021* 

��+�(&. 1,000 1,000 0,152 0,021* – 

�&!0%,(*!% –* �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

(5"!)( 63 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!- ��� *(  

7  +'�! .� "%  +/�&�6*�#�  !*/&�0( ! 33%/%*!$ !  "%/+%021 

;(&0(��"�#!,% ��- '%&(.!!   ! .�"47�3(*!%0 Dunn test  


&+..( ��*'&�"4 �� ��+�%". ��+ ��� A3 ��+�(&. 

��*'&�"4 – 0,135 1,000 1,000 1,000 

�� 0,135 – 1,000 0,241 0,060* 

��+�%"(*!+0 1,000 1,000 – 1,000 1,000 

��+ ��� A3 1,000 0,241 1,000 – 1,000 

��+�(&. 1,000 0,060* 1,000 1,000 – 

�&!0%,(*!% –* �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

��#"( *� /(**20, .&%/ '(3"%**20 3 '(5"!)% 60, .� .��(7('%"< ,( '�'2 

 %&/%,*21  ��&(8%*!- .&!  *$'!! 9"%�'&��(&/!�#&(002 *( 7  +'�! .� "% 

 +/�&�6*�#�  !*/&�0( 32$3"$<' $  '('! '!,% �! 7*(,!02% &(7"!,!$ 3  '�&�*+ 

+0%*4:%*!$ 3 #&+..% ��+ ��� A3 (&=<0.060) 3  &(3*%*!!   �� 5%7 "%,%*!$ – 

+&�3%*4 .��(7('%"$ + «0%'!".!.%&!/!*�3�#� 9;!&( 3("4.&�%3�- �! "�'2 A3» 

52" *!6% *( 11 % .� 0%/!(*% ('(5"!)( 63). (�6% *(5"</("( 4  '('! '!,% �! 

*%7*(,!0($, *� 32&(6%**($ '%*/%*)!$  *!6%*!$ ��� 3 #&+..% ��+ �(& 3 

 &(3*%*!!   #&+..�- �� .� 0%/!(*% (481 .&�'!3 531  ��&(8%*!- 3 0!*+'+).  
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(5"!)( 64 – �3(/&('!,*($ 0('&!)( .(&*21 0*�6% '3%**21  &(3*%*!-  

(&-7*(,%*!$) ��� *( 14  +'�! .� "%  +/�&�6*�#�  !*/&�0( ! 33%/%*!$ 

;(&0(��"�#!,% ��- '%&(.!!   ! .�"47�3(*!%0 Dunn test  


&+..( ��*'&�"4 �� ��+�%". ��+ ��� A3 ��+�(&. 

��*'&�"4 – 1,000 0,346 0,301 1,000 

�� 1,000 – 0,134 0,108 1,000 

��+�%"(*!+0 0,346 0,134 – 1,000 0,403 

��+ ��� A3 0,301 0,108 1,000 – 0,356 

��+�(&. 1,000 1,000 0,403 0,356 – 

�&!0%,(*!% –* �'('! '!,% �! 7*(,!02% &(7"!,!$ 0%6/+ #&+..�-, +�(7(**�- 3  '&��%, ! 

#&+..�-, +�(7(**�- 3  ��'3%' '3+<8%0  '�"5)% (&D0,05) 

� )%"�0 (*("!7 /(**21 .��(7(", ,'� 33%/%*!% ���A3 ! �(&(0!;%*( 

 *!6(%' ��� + 6!3�'*21, .�/3%&#:!1 $ 3�7/%- '3!< �%*!"�(&5(0('( 3 

 +/�&�6*�- /�7%, � '("4*2% .��(7('%"! /� '�3%&*� *% !70%*$<' $.  

4.7 �'��
 ������� 9��
���#� ��
�( 
����
'�� � ������� 

��#��������� �3: ��� ��������� 8����
������ � ������������ 

���%����#� ������%��#� ������� 

�  "%/�3(*!% 32.�"*%*� *( *%"!*%-*21 �&2 (1. 	5&(7)2 �&�3! ! '�(*! 

#�"�3*�#� 0�7#( 52"! 7(5&(*2 ,%&%7 10, 30, 60 0!*+' .� "% 3�7*!�*�3%*!$ 

 +/�&�6*�#�  !*/&�0(, 3273(**�#� �%*!"�(&5(0('�0 !   .&!0%*%*!%0 

;(&0(��"�#!,% ��- ��&&%�)!!. �&%0$ 7(5�&( 52"� 325&(*� ! 1�/$ !7 3&%0%*! 

�+.!&�3(*!$  +/�&�6*�#�  !*/&�0( 325&(**20! "%�(& '3%**20! 3%8% '3(0!. 

�+/�&�#! + �&2  +6% �' +' '3�3("! 3 �'"!,!% �' #&+..2 �� 5%7 "%,%*!$. 

� '(5"!)% 65 .&�/%0�* '&!&�3(*2 &%7+"4'('2  &(3*%*!$  32&(6%**� '! 

!*#!5!&�3(*!$ (�'!3*� '! A�� 3  � '(3% )%"4*�- �&�3! ! #�"�3*�#� 0�7#( 3 

7(3! !0� '! �' 32&(6%**� '! + �&2   +/�&�#, 3273(**21 �%*!"�(&(5(0('�0, 3 

+ "�3!$1 /�.�"*!'%"4*�#� 33%/%*!$  &%/ '3 ;(&0(��"�#!,% ��- '%&(.!!. 

�2$3"%*� �' +' '3!% .&$0�- 37(!0� 3$7! 0%6/+ (�'!3*� '4< !*#!5!&�3(*!$ 

()%'!"1�"!*9 '%&(72 *( ;�*% 33%/%*!$ �&2 (0 �%*!"�(&5(0('( ! 

32&(6%**� '4< .&�'!3� +/�&�6*�- (�'!3*� '!, 3*% 7(3! !0� '! �' 

&(7*�3!/*� '! !7+,%**21  &%/ '3 '%&(.!!. � ,( '*� '! 33%/%*!% �(&(0!;%*( 

 �.&�3�6/("� 4 .&%�&(8%*!%0  +/�&�#,%&%7 10 0!*, �/*(�� +&�3%*4 !*#!5!)!! 

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

3("4.&�%3�- �! "�'2 *( !7+,%**2- .��(7('%"4.  

(5"!)( 65 – �7+,%*!% (�'!3*� '! ()%'!"1�"!*9 '%&(72 3 �&�3! ! #�"�3*�0 

0�7#% �&2  *( ;�*% ;(&0(��"�#!,% ��- ��&&%�)!!  +/�&�6*�#�  !*/&�0(, 

3273(**�#� �%*!"�(&(5(0('�0 


&+..( ! 3&%0$ 7(5�&( 

�&�3! 

%  

!*#!5!&�3(*!$ 

��� 

)%"4*($ �&�34 

% 

!*#!5!&�3(*!$ 

��� 

#�"�3*�- 0�7# 

�! "� �&2  3 #&+..%   

 +/�&�#(0! > 4 +&�3*$ 

.� :�("% Racine(n/N) 

�%&%7 10 0!*+' 

�� 39,4 53,5 6/6 

��+�(&(0!;%* 39,2 54,7 0/6 

�%&%7 30 0!*+' 

�� 37,5 22,8 6/6 

��+ ���A3 35,9 32,9 0/6 

�%&%7 60 0!*+' 

�� 32,5 34,2 5/6 

��+ �!;%&!/!* 27,1 28,8 0/6 

�� &%7+"4'('(0 !  "%/�3(*!$ 0�6*� 7(�"<,!'4, ,'� !*'�� !�()!$ 

�5&('!020 !*#!5!'�&�0 ���, .�/(3"%*!% (�'!3*� '! /(**�#� ;%&0%*'( ! 

 ��'3%' '3+<8%% *(��."%*!% �� 3  !*(. (1 �"%'�� *%&3*�-  ! '%02 

(  �)!!&�3(*�   /%5<'*20! .&�$3"%*!$0!  +/�&�6*�#�  !*/&�0(. �('%0 3 

.&�)%   3�3"%�(<' $ .('�#%*%'!,% �!% 0%1(*!702, *% !0%<8!% .&$0�- 

37(!0� 3$7!   (�'!3*� '4< ���, .�//%&6(*!$ ! &%)!/!3!&�3(*!%  +/�&�6*�#� 

 !*/&�0( �5+ "�3"%*� +6% #"+'(0('%&#!,% ��- #!.%&(�'!3*� '4<, .&!3�/$8%- � 

9� (-'�'�� !,*� '!. � "%/ '3!% *(&+:%*!- 0%60%/!('�&*�#� 5("(* ( +#*%'(%' $ 

(�'!3*� '4 '�&0�7*�- 
���-%&#!,% ��-  ! '%02. ��/'3%&6/%*!%0 9'�- '�,�! 

7&%*!$ $3"$%' $ + '(*�3"%**($ *(0! 32 ��($ .&�'!3� +/�&�6*($ 9;;%�'!3*� '4 

�(&(0!;%*( ! (0!*�9;!&( 3("4.&�%3�- �! "�'2 A3 .&! �'&(3"%*!! 

�%*!"�(&5(0('�0. �73% '*�, ,'� 3("4.&�('2 *�&0("!7+<' *(&+:%*!$ .&�)%  �3 

Na+ ! Ca2+ !�**�- .&�3�/!0� '!,  '!0+"!&+<' 
���-%&#!,% �+< 0%/!()!< 

[67]. 	.+5"!��3(*2 /(**2%,  3!/%'%"4 '3+<8!% � '�0, ,'� .&! �'&(3"%*!$1 

*%�5&('!020! !*#!5!'�&(0! ��� (;� ;�&�&#(*!,% �!0!  �%/!*%*!$0!) 3 "%/ 

7( *(,("4*�-  '(/!%-  '!0+"$)!! 1�"!*%&#!,% ��- (�'!3*� '!  "%/+%'  '(/!$, 

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

9� .%&!0%*'("4*2% *(5"</%*!$ [24]  3!/%'%"4 '3+<' � '�0, ,'� .&�$3"%*!$ 

.%&%3�75+6/%*!$ )%*'&("4*21 ! .%&!;%&!,% �!1 1�"!*%&#!,% �!1  ! '%0 3 

&%7+"4'('% �5&('!0�#� ! *%�5&('!0�#� +#*%'%*!$ ���, .�0!0�  +/�&�#, 

32&(6(<' $ ��0."%� �0 .('�"�#!,% �!1 9;;%�'�3 3 3!/%: #!.%& %�&%)!! 6%"%7; 

+#*%'%*!$ &!'0( ! .&�3�/!0� '!  %&/)(;  .(70( #"(/��- 0+ �+"('+&2  � +/�3 ! 

3*+'&%**!1 �&#(*�3; *(&+:%*!$ *%&3*�-02:%,*�- .&�3�/!0� '!; 5&�*1� .(70( 

! �'%�( "@#�!1. �%7+ "�3*�, 9'! .('�"�#!,% �!% .&�)%  2,  3$7(**2%   

(*'!1�"!*9 '%&(7*20 /%- '3!%0, *%�51�/!0� +,!'23('4 .&! �)%*�% 

'�� !,% ��#� /%- '3!$ .&�!73�/*21 �(&5(0!*�3�- �! "�'2 &(7"!,*�#� 

*(7*(,%*!$. 

4.8 0�������� ��� ���� ��#� – ��<��� (#������( ���#) � ����&�; 

#������#� ��
�#� ����������� � 
��� 

�  "%/�3(*!% 32.�"*%*� *( *%"!*%-*21 �&2 (1. 	5&(7)2 '�(*! #�"�3*�#� 

0�7#( 52"! 7(5&(*2 ,%&%7 1, 7, 14  +'�� .� "% 3�7*!�*�3%*!$  +/�&�6*�#� 

 !*/&�0(, 3273(**�#� �%*!"�(&5(0('�0 !   .&!0%*%*!%0 ;(&0(��"�#!,% ��- 

��&&%�)!!. �2"! !  "%/�3(*2: #!..��(0., 2-3  "�-, 4-5  "�- ��&2 #�"�3*�#� 

0�7#( �&2 . 

�&! .&�3%/%*!! #! '�"�#!,% ��#� !  "%/�3(*!$ #�"�3*�#� 0�7#( + 

6!3�'*21 3 #&+..% �%*!"�(5(0(' ,%&%7 1  +'�! .� "% �'&(3"%*!$ 

)!'�(&1!'%�'�*!�( ��&2 5�"4:!1 .�"+:(&!- #�"�3*�#� 0�7#( *% *(&+:%*(, 

�,(#�3 32.(/%*!$ *%'. �� +/2 0�7#�321 �5�"�,%� +0%&%**� .�"*��&�3*2%; 

��&'!�("4*2%  � +/2 &(3*�0%&*�#� /!(0%'&(,  �/%&6(' %/!*!,*2% 9&!'&�)!'2. 

�0%<' 0% '� *%7*(,!'%"4*2% �'�"�*%*!$ �' *�&02, � �5%**� 3� 2-3  "�$1 ��&2 

#�"�3*�#� 0�7#(: 32&(6%**�% &( :!&%*!% .%&!3( �+"$&*21 ! .%&!)%"<""$&*21 

.&� '&(* '3, .�$3"%*!% '%0*21 !, 3 %/!*!,*21 *(5"</%*!$1,  0�&8%**21 

*%-&�*�3 (&! +*�! 35-36). �%&%7 7-14  +'�� *(5"</(<' $ �,(#�32%  ��."%*!$ 

'%0*21,  0�&8%**21 *%-&�*�3 (&! +*�! 37-40) !"! *%-&�*�3 3  � '�$*!! 

� '&�#� *(5+1(*!$. � *%��'�&21 +,( '�(1 ��&2 *(5"</("� 4  �,%'(*!% *%-&�*�3 
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�(� 3  � '�$*!! � '&�#� *(5+1(*!$, '(� ! '%0*21  0�&8%**21, .&!,%0 3 $/&(1 

*(5+1:!1 *%-&�*�3 !0%"( 0% '� 32&(6%**($ ��*/%* ()!$ 1&�0('!*(, 3�70�6*� 

�(� *(,("� .&�)%  ( (.�.'�7(. �( 9'�0 ;�*% 3 *%��'�&21 +,( '�(1 *(5"</("� 4 

&%7�� 32&(6%**�% &(7&%6%*!% *%-&�.!"$  �.&�3�6/(3:%% $ +0%&%**20 

�"%'�,*20 #"!�7�0. 

 

 
 

�! +*�� 35 – �%*!"�(&5(0(', 1  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

�/!*!,*2%  0�&8%**2% *%-&�*2. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 

 

 
 

�! +*�� 36 – �%*!"�(&5(0(', 1  +'�!. 
�"�3*�- 0�7# �&2 2, 2–3  "�- ��&2.  

��$3"%*!% %/!*!,*21  0�&8%**21, '%0*21 *%-&�*�3. 	�&( �( .� 0%'�/+ 

�!  "$. �3. 400 
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�! +*�� 37 – �%*!"�(&5(0(', 7  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

%0*2%  0�&8%**2% *%-&�*2. 	�&( �( .� 0%'�/+ �!  "$. �3.400 
 

 
 

�! +*�� 38 – �%*!"�(&5(0(', 7  +'�!. 
�"�3*�- 0�7# �&2 2, 4–5  "�- ��&2.  

��"4:!* '3�  0�&8%**21, '%0*21 *%-&�*�3. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 

 

 
 

�! +*�� 39 – �%*!"�(&5(0(', 14  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

%0*2%  0�&8%**2% *%-&�*2. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 
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�! +*�� 40 – �%*!"�(&5(0(', 14  +'�!. 
�"�3*�- 0�7# �&2 2, 2–3  "�- ��&2.  

��"4:!* '3�  0�&8%**21, '%0*21 *%-&�*�3 

	�&( �( .� 0%'�/+ �!  "$. �3%"!,%*!% 400 

 

�( &! +*�(1 41-46 .&%/ '(3"%*2 #! '�"�#!,% �!% .&%.(&('2 #�"�3*�#� 

0�7#( 6!3�'*21, .�"+,!3:!1 �(&(0!;%* 3 �(,% '3% ;(&0(��"�#!,% ��- '%&(.!! 

,%&%7 1,7,14  +'��. 

 

 
 

�! +*�� 41 – ��+�(&(0!;%*, 1  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

��"4:!* '3� *%-&�*�3 ��&2 ! $/%& #!..��(0.( *% !70%*%*2. 	�&( �( .� 0%'�/+ 

�!  "$. �3. 400 
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�! +*�� 42 – ��+�(&(0!;%*, 1  +'�!. 
�"�3*�- 0�7# �&2 2, 2–3  "�- ��&2.  

�%��'�&2% .%&!3( �+"$&*2% ! .%&!)%""<"$&*2% .&� '&(* '3( &( :!&%*2. 

��"4:!* '3� *%-&�*�3 *% !70%*%*2. 	�&( �( .� 0%'�/+ �!  "$. �3.400 
 

 
 

�! +*�� 43 – ��+�(&(0!;%*, 7  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0.. 

�%-&�*2 ��&2 ! $/%& #!..��(0.( *% !70%*%*2. 	�&( �( .� 0%'�/+ �!  "$.  

�3. 400 

 

 
 

�! +*�� 44 – ��+�(&(0!;%*, 7  +'�!. 
�"�3*�- 0�7# �&2 2, 4–5  "�- ��&2.  

�%-&�*2 ��&2 *% !70%*%*2. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 
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�! +*�� 45 – ��+�(&(0!;%*, 14  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

�%-&�*2 ��&2 ! $/%& #!..��(0.( *% !70%*%*2. 	�&( �( .� 0%'�/+ �!  "$.  

�3. 400 

 

 
 

�! +*�� 46 – ��+�(&(0!;%*, 14  +'�!. 
�"�3*�- 0�7# �&2 2, 2–3  "�- ��&2.  

�%-&�*2 ��&2 *% !70%*%*2. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 

 

�( &! +*�(1 47-50 .&%/ '(3"%*2 #! '�"�#!,% �!% .&%.(&('2 #�"�3*�#� 

0�7#( 6!3�'*21, .�"+,!3:!1 ���A3 ,%&%7 1, 7  +'�!. 
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�! +*�� 47 – ��+ ���A3, 1  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

��"4:!* '3� *%-&�*�3 ��&2 ! $/%& #!..��(0.( *% !70%*%*2. 	�&( �( .� 0%'�/+ 

�!  "$. �3. 400 

 

 
 

�! +*�� 48 – ��+ ���A3, 1  +'�!. 
�"�3*�- 0�7# �&2 2, 4–5  "�- ��&2.  

�%7*(,!'%"4*�% !70%*%*!% *%-&�*�3. 	�&( �( .� 0%'�/+ �!  "$. �3. 400 
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�! +*�� 49 – ��+ ���A3, 7  +'�!. 
�"�3*�- 0�7# �&2 2, #!..��(0..  

��"4:!* '3� *%-&�*�3 ��&2 ! $/%& #!..��(0.( *% !70%*%*2. 	�&( �( .� 0%'�/+ 

�!  "$. �3. 400 

 

 
 

�! +*�� 50 – ��+ ���A3, 7  +'�!. 
�"�3*�- 0�7# �&2 2, 

 2–3  "�- ��&2. �%7*(,!'%"4*�% !70%*%*!% *%-&�*�3.  

	�&( �( .� 0%'�/+ �!  "$. �3. 400 

 

 

�( &! +*�(1 51 ! 52 .&%/ '(3"%*2 #! '�"�#!,% �!% .&%.(&('2 #�"�3*�#� 

0�7#( 6!3�'*21, .�"+,!3:!1 ���A3 3 �(,% '3% ;(&0(��"�#!,% ��- '%&(.!! 

,%&%7 14  +'��. 
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�! +*�� 51 – ��+ ���A3, 14  +'�!. 
�"�3*�- 0�7# �&2 2, 

 #!..��(0.. ��"4:!* '3� *%-&�*�3 ��&2 ! $/%& #!..��(0.( *% !70%*%*2 	�&( �( 

.� 0%'�/+ �!  "$. �3. 400 

 

 
 

�! +*�� 52 – ��+ ���A3, 14  +'�!. 
�"�3*�- 0�7# �&2 2,  

4–5  "�- ��&2. �%7*(,!'%"4*�% !70%*%*!% *%-&�*�3.  

	�&( �( .� 0%'�/+ �!  "$. �3. 400 

 

�� 3 %1 #&+..(1, .�/3%&#:!1 $ !*'�� !�()!! �%*!"�(&5(0('�0, 32$3"%*2 

�&#(*!,% �!% !70%*%*!$, +�(723(<8!% *( *("!,!% *%-&�/%#%*%&('!3*21 

.&�)%  �3. �( '4 *(5"</(%021 !70%*%*!- $3"$<' $ �5&('!020!, 3 '�0 ,! "% 

� '&�% *(5+1(*!% �"%'��, *� *("!,% '3+<' ! *%�5&('!02% !70%*%*!$, 3�"<,($ 

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

*%&3*+< �"%'�+ ! .�#"�8(<' %@. 

�*(,!'%"4*2% !70%*%*!$ 52"! 7(;!� !&�3(*2 3 #!..��(0.% –  (0�- 

,+3 '3!'%"4*�- � *%5"(#�.&!$'*20 3�7/%- '3!$0 �5"( '! 0�7#(. 

�(!5�"%% 32&(6%**2- *%-&�.&�'%�'!3*2- 9;;%�' + �&2 , .�/3%&#:!1 $ 

3�7/%- '3!% *%-&�'�� !�(*'(, *(5"</(" $ *( ;�*% ;(&0(��"�#!,% ��- '%&(.!! 

�(&a0!;%*�0 3 /�7% 50 0#/�#, ��'�&2- .&�$3!" *(!5�"%% 9;;%�'!3*�% 

.&�'!3� +/�&�6*�% /%- '3!%. �&! .&!0%*%*!! �(&(0!;%*( 52"� �'0%,%*� 

 *!6%*!% ��"!,% '3( *%�5&('!021 !70%*%*!- 3 *%-&�*(1, ( '(�6% *(5"</("� 4 

3�  '(*�3"%*!% *�&0("4*�#�  � '�$*!$ + .�/3%&#:!1 $ �5&('!020 !70%*%*!$0 

�"%'��. �(  %/402% ! ,%'2&*(/)('2%  +'�! 52"� 7(;!� !&�3(*� +3%"!,%*!% 

,! "( *%!70%*@**21 *%-&�*�3. �&�0% '�#�, *( ,%'2&*(/)('2%  +'�! 52"� 

�'0%,%*� *(!0%*4:%% ��"!,% '3� �"%'��-'%*%-. 

	5�58($ &%7+"4'('2 /(**�- #"(32 0�6*� 7(�"<,!'4, ,'� �(� 0!*!0+0 /3( 

 �%/!*%*!$, *% 31�/$8!% 3 .%&%,%*4 7(&%#! '&!&�3(**21 (*'!/�'�3 ! 

0%/!�(0%*'�7*21  &%/ '3 "%,%*!$  +/�&�6*�#�  !*/&�0( .&! �'&(3"%*!! 

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

32$3"%*� �(� 9;;%�'!3*�% �+.!&�3(*!%  +/�&�#, '(� ! �'/%"4*2% .&�$3"%*!$ 

7(8!'*21  3�- '3 .� �'*�:%*!< � *%1�"!*%&#!,% �!0 .&�$3"%*!$0 

*%-&�3� .("%*!$ ! (.�.'�7(, .&!3�/$8!0 � &(73!'!< *%3&�"�#!,% �!1 

*(&+:%*!- 3 �'/("%**�- .%& .%�'!3% .&! 33%/%*!! �&!#!*("4*�#� (0!*�9;!3( 

3("4.&�%3�- �! "�'2 (���A3), ( '(�6% �(&(0!;%*(. �'� �5� *�323(%' 

.%& .%�'!3*� '4 /("4*%-:%- &(7&(5�'�! *�321, 5�"%% 9;;%�'!3*21  &%/ '3 

"%,%*!$ � '&�- !*'�� !�()!! !*#!5!'�&(0! 1�"!*9 '%&(7 *( � *�3% /(**21 

 �%/!*%*!- ! !1 (*("�#�3. 
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����� 5 :-�$�0�"��!��,��� �4��������� 

8�0"�-�����+��-�. !�0�$�� ��.0�!�-��+��-�3 

��0/=���., 8�0"�0/>?�3�* $���� ��!�-��-���� 

8����-�04�"�!�" 

5.1 �'��
 ������� ������� 9��
���#� ��
�( ������ � ���#������; � 

�������������
�; 
�������� ����6 
��� 

�&�3%/%*(  &(3*!'%"4*($ �)%*�( 3"!$*!$ !73% '*21 "%�(& '3%**21 

.&%.(&('�3, �5"(/(<8!1 *��'&�.*20, *%-&�.&�'%�'!3*20 /%- '3!%0, '(�!1 �(� 

�%0(*'!*, �%� !/�", ���.%.', �!�"�/�" *( .�3%/%*!% ! /3!#('%"4*+< 

(�'!3*� '4 6!3�'*21 .� "%  +/�&�6*�#�  !*/&�0(, 3273(**�#� 

�%*!"�(&5(0('�0, �)%*!3("� 4 .� &%7+"4'('(0 '% '( «	'�&2'�% .�"%». 

% '!&�3(*!% .&�3�/!"! *( *%"!*%-*21 5%"21 �&2 (1- (0)(1 *( 1 ! 2 

 +'�! .� "% *( '+."%*!$  +/�&�6*�#�  !*/&�0(. �!3�'*20 3*+'&%6%"+/�,*�, *( 

.&�'$6%*!! *%/%"! 33�/!"! �%0(*'!*, �%� !/�", �!�"�/�" ! ���.%.' (3 /�7(1 

54, 122, 47 ! 25,70#/�#  ��'3%' '3%**�). 

�%&%7 24 ,( ( + �&2  *(5"</("� 4  '('! '!,% �! 7*(,!0�% +#*%'%*!% 

.(&(0%'&�3 /3!#('%"4*�- (�'!3*� '! .� ��0."%� + .��(7('%"%- .�  &(3*%*!<   

��*'&�"4*�- #&+..�-. �3%/%*!% ���.%.'( ! �%� !/�"( *% ��(7("� 

'%&(.%3'!,% ��#� 9;;%�'( *( /3!#('%"4*+< (�'!3*� '4 9� .%&!0%*'("4*21 

6!3�'*21. � '� 6% 3&%0$ .�/ 3"!$*!%0 �%0(*'!*( .&(�'!,% �! .�"*� '4< 

+ '&(*$"! 4 .� "%/ '3!$ �'&(3"%*!$  +/�&�6*�- /�7�- �%*!"�(&5(0('( (7( 

! �"<,%*!%0 ��"!,% '3( (�'�3 #&+0!*#(). �!�"�/�" '(�6% .�"*� '4< 

*�&0("!7�3(" .��(7('%"! /3!#('%"4*�- ! !  "%/�3('%"4 ��- (�'!3*� '!.  

�%&%7 48 ,( �3 .� "% 33%/%*!$  +/�&�6*�- /�72 �%*!"�(&5(0('( + 

9� .%&!0%*'("4*21 6!3�'*21 .&(�'!,% �! .�"*� '4< ! ,%7("! *(&+:%*!$ 

.�3%/%*!$, 7( ! �"<,%*!%0  '�-��#�  *!6%*!$ ��"!,% '3( (�'�3 /3!#('%"4*�- 

(�'!3*� '! *( .%&!;%&!!. �3%/%*!% ���.%.'(, �%� !/�"( ! �%0(*'!*( 

.�"*� '4< + '&(*$"� /(**�% .� "%/ '3!% �'&(3"%*!$.  
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(5"!)( 66 – �"!$*!% �%*!"�(&5(0('( !  &%/ '3 ;(&0(��"�#!,% ��- ��&&%�)!! 

*( .��(7('%"! /3!#('%"4*�- (�'!3*� '! 3 '% '% «	'�&2'�% .�"%» 

�� .%&!0%*'(
"4*($ #&+..( 


�&!7�*'. 

.%&%0%8. 

�%&'. 

.%&%0%
8. 


&+0
!*# 

�&%/. 

&(  '. 

�&%/. 

 ��&� '4 

	�� �� 3 

)%*'&% 

�� *( 

.%&!;. 

��*'&�"4 

(n=6) 

74.00± 

9.73 

42.33± 

3.99 

44.67

±8.04 
4.23±0.58 3.50±0.47 

116.33± 

13.42 

14.17±

4.06 

102.17±

9.75 

��, 

24 ,( ( (n=5) 

35.40± 

9.53* 

28.00± 

4.92* 

27.80

±5.58 
1.76±0.47* 1.45±0.39* 

63.40± 

14.18* 

6.80± 

2.07 

56.60± 

12.33* 

�+ 

���.%.' 24 

,( ( (n=5) 

28.40± 

7.39* 

24.00± 

3.67* 

15.00

±8.49

* 

1.72±0.64* 1.43±0.53* 
52.40± 

9.90* 

9.60± 

3.91 

42.80± 

6.71* 

��+ 

�%� !/�"  

24 ,( ( (n=5) 

38.00± 

11.25* 

29.40± 

4.80* 

19.80

±5.42

* 

1.62±0.51* 1.35±0.43* 
67.40± 

15.97* 

7.80± 

3.47 

59.60± 

12.70* 

��+ 

�%0(*'!*  

24 ,( ( (n=5) 

46.20± 

12.70 

29.40± 

7.81 

16.20

±9.12

* 

2.56±0.79 1.92±0.63 
75.60± 

20.18 

11.40±

6.90 

64.20± 

14.71 

��+ 

�!�"�/�" 

24 ,( ((n=6) 

84.00± 

9.81^ 

47.17± 

2.46^ 

45.17± 

8.39 
4.13±0.55 3.10±0.51 

131.17± 

11.81 

17.50± 

1.82^ 

113.67±

10.39^ 

�� 

48 ,( �3 (n=6) 

55.83± 

7.01 

33.33± 

3.99 

32.33± 

5.19 
3.07±0.35 2.56±0.29 

89.17± 

10.57 

13.67± 

5.28 

75.50± 

7.21* 

��+���.%.' 

48 ,( �3 

(n=5) 

61.00± 

22.71 

31.40± 

7.12 

44.00± 

20.37 
3.38±1.18 2.81±0.98 

92.40± 

29.09 

15.80± 

6.54 

76.60± 

23.01 

��+ 

�%� !/�" 48 

,( �3 (n=6) 

51.83± 

15.36 

33.17± 

9.29 

27.67± 

9.19 
2.70±0.76 2.24±0.63 

85.00± 

24.53 

17.83± 

8.36 

67.17± 

16.57 

��+ 

�%0(*'!*48 

,( �3 (n=6) 

69.67± 

17.45 

40.83± 

9.54 

39.83± 

9.91 
3.92±0.93 3.24±0.77 

110.50± 

26.59 

22.33± 

7.84 

88.17± 

19.94 

��+ 

�!�"�/�"48 

,( �3 (n=6) 

49.50± 

8.95 

29.67± 

3.92* 

17.50± 

2.43* 
2.39±0.49* 1.97±0.40* 

79.17± 

12.84* 

7.83± 

2.10 

71.33± 

10.97* 

�&!0%,(*!$ 

1* – �'('! '!,% �!-7*(,!02% &(7"!,!$   ��*'&�"%0 (�<0.05) 

2^ – �'('! '!,% �!-7*(,!02% &(7"!,!$   #&+..�- 6!3�'*21 5%7 ;(&0. ��&&%�)!! 

(�<0.05) 

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

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

*(&+:%*!- /3!#('%"4*�- ! !  "%/�3('%"4 ��- (�'!3*� '!, .&�/%0�* '&!&�3("! 

&(7"!,!% 3 9;;%�'!3*� '! ! .�"47�3(**21 "%�(& '3%**21 .&%.(&('�3 .&! 

�'&(3"%*!! !*#!5!'�&�0 ()%'!"1�"!*9 '%&(72 !7 #&+..2 �(&5(0('�3 

*(!5�"4:!- *�&0("!7+<8!- 9;;%�' .&�$3!"! .&%.(&('2 *%-&�0%/!('�&*�#� 
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/%- '3!$ – �!�"�/�" ! �%0(*'!*. �!�"�/�" 52" *(!5�"%% 9;;%�'!3%* 3 '%,%*!% 

24 ,( �3, *� � 48 ,( (0 9;;%�'!3*� '4  *!6("( 4, ( /%- '3!% �%0(*'!*( 

 �1&(*$"� 4 /�"4:% ('(5"!)( 66). 

5.2 �'��
 
�#�������6 9��
'�( � 7
�������������6 %������6 ��� 

���9��
��
� ����������( �����( ����
��
'�� 
������ 

�"!$*!% !73% '*21 "%�(& '3%**21 .&%.(&('�3, �5"(/(<8!1 *��'&�.*20, 

*%-&�.&�'%�'!3*20 /%- '3!%0, '(�!1 �(� �%0(*'!*, �%� !/�", ���.%.', 

�!�"�/�" *( .(0$'4 6!3�'*21 .� "%  +/�&�6*�#�  !*/&�0(, 3273(**�#� 

�%*!"�(&5(0('�0, �)%*!3("� 4 .� &%7+"4'('(0 '% '( + "�3*�- &%(�)!! 

.(  !3*�#� !75%#(*!$ 5�"%3�#� &(7/&(6!'%"$ (����). % '!&�3(*!% .&�3�/!"! 

*( *%"!*%-*21 5%"21 �&2 (1 –  (0)(1 .� "% �+& �3�#� .&!0%*%*!$ 

"%�(& '3%**21 .&%.(&('�3 (�%0(*'!*, �%� !/�", ���.%.', �!�"�/�"), ��'�&2% 

33�/!"! 3*+'&!6%"+/�,*� .� "% *���*,(*!$  +/�&�6*�#�  !*/&�0(. �&�3%/%*!% 

9� .%&!0%*'( � +8% '3"$"� 4 .�  "%/+<8%-  1%0%, !7�5&(6%**�- *( &! +*�% 53. 

 

 

 

 

 

 

 

 

 

 

 

 

 

�! +*�� 53 – �1%0( 9� .%&!0%*'( .� !7+,%*!< 3"!$*!$ ��*3+"4 (*'�3 !  &%/ '3 

;(&0(��"�#!,% ��- ��&&%�)!! *( 32&(5�'�+ !  �1&(*%*!% ���� 

�3%/%*!% ��*3+"4 (*'( 

 +/�&�#! 

'%&(.!$ (.� ���*,(*!! 

 +/�&�6*�#�  !*/&�0() 

24 ,( ( 

�5+,%*!% ���� 

'% ' 2,( ( 

'% ' 24 ,( ( 

24 ,( ( 24 ,( ( 

'% ' 48 ,( �3 
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(5"!)( 67 – �"!$*!% '%&(.!! *( 32.�"*%*!% ���� .� "% 33%/%*!$  +/�&�6*�- /�72 �%*!"�(&5(0('( 

�� .%&!0%
*'("4*($ 

#&+..( 

�('%*'*
2-  

.%&!�/ 

1 

7(1�/(, 

 %� 

2 ,( ( 24 ,( ( 48 ,( ( 

��,  %� �&%0$  

*(1�6/%*!$  

3  3%'"�- 

�(0%&%,  %� 

�&%0$  

*(1�6/%*!$ 

 3 '%0*�- 

�(0%&%,  %� 

��,  %� �&%0$  

*(1�6/%*!$  

3  3%'"�- 

�(0%&%,  %� 

�&%0$  

*(1�6/%*!$ 3 

'%0*�- 

�(0%&%,  %� 

�('%*'*2- 

 .%&!�/, 

 %� 

�&%0$  

*(1�6/%*!$ 3 

 3%'"�- �(0%&%, 

 %� 

�&%0$  

*(1�6/%*!$ 

 3 '%0*�- 

�(0%&%,  %� 

��*'&�"4 

(n=6) 

12.0± 

3.4 

93.7±2

2.1 
98.5±22.0 21.5±22.0 89.2±23.1 90.3±22.5 29.7±22.5 79.7±23.5 94.3±17.2 28.8±15.4 

�� 

(n=6) 

49.0± 

18.41* 

120.0±

0.0 
120.0±0.0 0.0±0.0 70.8±24.4 106.2±10.7 13.8±10.7 50.0±21.5 66.7±23.7 44.8±27.5 

�� +  

���.%.' 

(n=6) 

17.0± 

3.9 

92.3±1

9.0 
93.3±19.0 26.7±19.0 67.7±24.5 72.2±23.0 47.8±23.0 62.0±28.3 65.5±25.9 79.8±6.97* 

�� +  

�%� !/�" 

(n=6) 

34.8± 

14.6 

87.3±2

3.4 
99.2±19.0 20.8±19.0 92.7±22.2 92.7±22.2 27.3±22.2 70.3±26.1 70.3±26.1 105.6±6.3^* 

�� +  

�%0(*'!* 

(n=6) 

12.7± 

3.5^ 

100.5±23

.4 
100.5±23.4 19.5±23.4 95.7±22.9 99.8±23.5 20.2±23.5 100.7±23.2 100.7±23.2 44.6±23.29 

�� +  

�!�"�/�" 

(n=6) 

27.8± 

20.0 

100.3±

0.0 
100.3±0.0 19.7±0.0 89.0±9.1 97.8±2.0 22.2±2.0 65.5±27.4 66.0±27.1 21.4±21.40 

�&!0%,(*!$ 

1* – �'('! '!,% �!-7*(,!02% &(7"!,!$   ��*'&�"%0 (�<0.05) 

2^ – �'('! '!,% �!-7*(,!02% &(7"!,!$   #&+..�- 6!3�'*21 5%7 ;(&0. ��&&%�)!! (�<0.05) 
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� 6!3�'*21, .�"+,!3:!1 �%*!"�(&5(0(' 3  +/�&�6*�- /�7%, *(5"</("� 4 

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

3�70�6*�0 (*� !�"!'!,% ��0 9;;%�'%. ��0!0� 9'�#�, /&+#!1  '('! '!,% �! 

7*(,!021 &(7"!,!-   ��*'&�"4*�- #&+..�- *% *(5"</("� 4. �%&%7 48 ,( �3 3 

'% '% ���� ��"!,% '3� �5+,%**21 6!3�'*21  � '(3"$"� 33% 3 #&+..% 5%7 

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

.��(7('%"4 +"+,:(" $ /� 88%. �&! .&!0%*%*!! ���.%.'( !"! �%� !/�"(, *% 

�'0%,("� 4 +"+,:%*!$ .��(7('%"%- 3 '% '% ���� ! /(6% 7(;!� !&�3(*� 

+3%"!,%*!% 3&%0%*! .&%523(*!$ 3 '@0*�- �(0%&%, ,'� '(�6% 0�6%' 52'4 

(  �)!!&�3(*�   .�32:%*!%0 '&%3�6*� '! + 6!3�'*21 ('(5"!)( 67). 

�� ��"4�+ �5+,%*!% ! '% '!&�3(*!% ���� � +8% '3"$"� 4 ,%&%7 *% ��"4�� 

,( �3 .� "% 33%/%*!$  +/�&�6*21 (#%*'�3, 0�6*� .&%/.�"�6!'4, ,'� *(&+:%*!% 

.&�)%  �3 33%/%*!$ !*;�&0()!! 3 #�"�3*�- 0�7# 0�#"� .�3"!$'4 *( +1+/:%*!% 

.(0$'! + 6!3�'*21. 

�3%/%*!% �%0(*'!*( ! �!�"�/�"( .��(7("� 32&(6%**2- *�&0("!7+<8!- 

9;;%�' *(  � '�$*!% ��#*!'!3*21 ;+*�)!-, + �&2 , .�/3%&#:!1 $ 3�7/%- '3!< 

 +/�&�6*21 (#%*'�3. 

5.3 $�����9���#� ��
� � #������#� ��
� �'��
 ��������� ��� 

7
�������������6 %������6 (
���) ����� 9��
������� ����������( 

��������� 8����
������ 

�2"� .&�3%/%*� #! '�"�#!,% ��% !  "%/�3(*!% �5&(7)�3 '�(*%- #�"�3*�#� 

0�7#( + 6!3�'*21, .�"+,!3:!1 ��*3+"4 (*' �%*!"�(&5(0(' 3 /�7% 1 0#/�# ! 

.� "%/+<8+< %6% +'�,*+< 3 '%,%*!% 7 /*%- ;(&0(��'%&(.!<. �(5�& 

5!�0('%&!("( 52" .&�3%/%* ,%&%7 24, 48, 72, 96 ,( �3, 5 ! 7  +'�� .� "% 33%/%*!$ 

� %*�5!�'!�(.  

�+& �3�% 3%/%*!% !7+,%**21  &%/ '3 ;(&0(��"�#!,% ��- '%&(.!! 

.&�$3"$"� 7(8!'*2- 9;;%�' .� �'*�:%*!< � 0�&;�"�#!,% �!0 *(&+:%*!$0 3 

.�7/*!%  &��! .� "% !*'�� !�()!!. �( 4 ! 5  +'�! .� "%  +/�&�6*�#�  !*/&�0(, 

3273(**�#� �� ! .&! .� "%/+<8%0 33%/%*!! ���.%.'( ! �%� !/�"(, �'0%,("� 4 
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 �1&(*%*!% 5�"4:!* '3( *%-&�*�3 3 ��&% #�"�3*�#� 0�7#(, '�"4�� %/!*!,*2% 

*%&3*2% �"%'�! 52"! '@0*2% !  0�&8%**2% !"! *(1�/!"! 4 3  � '�$*!! 

*(5+1(*!$ (&! +*�! 54, 55, 56). � 0%*4:%-  '%.%*! 3 9'!  &��! .&�$3"$" $ 

7(8!'*2- 9;;%�' �%0(*'!*( ! �!�"�/�"(.  

 

 
 

�! +*�� 54 – �%� !/�", 96 ,( �3. ��&( #�"�3*�#� 0�7#(. ��"4:!* '3� *%-&�*�3 

*% !70%*%*2, '�"4�� %/!*!,*2% – 3  � '�$*!! � '&�#� *(5+1(*!$. 

	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

 
 

�! +*�� 55 – ���.%.', 5  +'�!. ��&( #�"�3*�#� 0�7#(. �%&!3( �+"$&*2% 

.&� '&(* '3( &( :!&%*2. ��"4:!* '3� *%-&�*�3 *% !70%*%*2, '�"4�� %/!*!,*2% 

– 3  � '�$*!! � '&�#� *(5+1(*!$. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 
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�! +*�� 56 – ���.%.', 5  +'�!. ��&( #�"�3*�#� 0�7#(. �%&!3( �+"$&*2% 

.&� '&( '3( *% ��"4�� &( :!&%*2. 	�&( �( #%0('�� !"!*�0 ! 9�7!*�0 �3. 400 

 

�� !�(*' *%-&�0%/!('�&*�#� /%- '3!$ – �5&('!02- !*#!5!'�& 

()%'!"1�"!*9 '%&(72 �%*!"�(&5(0(' .&%!0+8% '3%**� 3�7/%- '3+<' *( 

*%-&�*2 ��&2 #�"�3*�#� 0�7#(, .&!3�/$ � !1 .�3&%6/%*!< ! 3�70�6*�- #!5%"!. 

�2"� .��(7(*�, ,'� %6%/*%3*�% 33%/%*!% !7+,%**21 *(0!  &%/ '3 

;(&0(��"�#!,% ��- ��&&%�)!! 3 &(7*2%  &��! .� "% !*'�� !�()!! .&!3�/!"� � 

7(8!'*�0+ 9;;%�'+, 32&(6(3:%0+ $ 3  �1&(*%*!! *%-&�*("4*�-  '&+�'+&2.  

	5�58($ &%7+"4'('2 /(**�- #"(32 0�6*� 7(�"<,!'4 ,'�, .&! �)%*�% 

3"!$*!$ *( .�3%/%*!% 6!3�'*21 3 9� .%&!0%*'%, *(!5�"4:+< .%& .%�'!3*� '4 3 

�(,% '3%  &%/ '3 .&�;!"(�'!�! *%3&�"�#!,% �!1 *(&+:%*!- .� "% !*'�� !�()!! 

�(&5(0('�0 .&�/%0�* '&!&�3("! �%0(*'!* ! �!�"�/�", �/*(�� &%7+"4'('2 

#! '�"�#!,% ��#� !  "%/�3(*!$  3!/%'%"4 '3+<' � 5�"%% 32&(6%**21 

.&�'%�'!3*21  3�- '3(1 ���.%.'( ! �%� !/�"(. �&!,!*2 /(**�#� ;%*�0%*( 

.�/"%6(' /("4*%-:%0+ 32$ *%*!<. 
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5�-�>+���� 

���#� �����. � *( '�$8%0 !  "%/�3(*!! 9� .%&!0%*'("4*� + '(*�3"%*� 

! .�/'3%&6/%*�, ,'� 33%/%*!% '�� !�(*'( !7 #&+..2 �(&5(0('�3 (;%*!"�3�#� 

9;!&( �(&5(0!*�3�- �! "�'2: #!/&�1"�&!/( 7(0%8%**�#� 

2[(/!0%'!"(0!*�)0%'!"] (&!"/!0%'!"�(&5(0('(, (C7H7O2N) – �%*!"�(&5(0('(, 

$3"$<8%#� $ �5&('!020 !*#!5!'�&�0 1�"!*9 '%&(7, 3 3!/% 3�/*�#� &( '3�&( 3 

/�7% 1 0#/�# 3*+'&!5&<:!**� 0%"�!0 "(5�&('�&*20 6!3�'*20 (�&2 (0) 

.&!3�/!' � &(73!'!< #%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0( (4-6 +&�3*$ .� 

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

9.!"%.'!,% ��#�  '('+ ( + ,%"�3%�(. �+/�&�#! &(73!3(<' $ 3 100%  "+,(%3, 

"%'("4*� '4 *% .&%32:(%' 30%, /"!'%"4*� '4 ! 32&(6%**� '4  +/�&�6*�#� 

 !*/&�0( (���"� 40 0!*+') .�73�"$<' � +8% '3!'4 3 % *%�51�/!02% *(5"</%*!$ 

�(� .&! !7+,%*!! � �5%**� '%- .('�#%*%7(  +/�&�#, '(� ! .&! '% '!&�3(*!! 

9;;%�'!3*� '! .%& .%�'!3*21  &%/ '3 '%&(.!!.  

�7 /(**21 *(+,*�- "!'%&('+&2 !73% '*�, ,'� *2*% &(7&(5�'�( 

.&�'!3� +/�&�6*21  &%/ '3 /"$ 3*%/&%*!$ 3 �"!*!,% �+< .&(�'!�+, �(� 

.&(3!"�, 3%/%' $   ! .�"47�3(*!%0 9� .%&!0%*'("4*21 0�/%"%- *( � *�3% 

0(� !0("4*�#� 9"%�'&�:��( !"! 33%/%*!$ ��&(7�"(, ! .&%/*(7*(,%*( /"$ 

0%/!�(0%*'�7*�#� "%,%*!$ 1&�*!,% ��- 9.!"%. !! [115]. �&! &(7&(5�'�%  &%/ '3 

'%&(.!! !*'�� !�()!! !0%**� !*#!5!'�&(0! 1�"!*9 '%&(7 ! .�"47+<' $ 

0�/%"4*2% '�� !�(*'2 *( � *�3% �	� (7�0(*, #(72 VX, /!(7!*�*, 

1"�&;%*3!*;�  ! /!1"�;� ) [120]. 	/*(��  �3%&:%**� �,%3!/*�, ,'� &(7&(5�'�( 

! ! .�"47�3(*!% 0�/%"%- *( � *�3% 5�%321 �	� *% '�"4�� .&%/?$3"$%' �,%*4 

32 ��!% '&%5�3(*!$ � + "�3!$0 9� .%&!0%*'�3, 7*(,!'%"4*� 7(32:($ !1 

 %5% '�!0� '4, *� ! .&� '� *%3�70�6*( 3 5�"4:!* '3% #&(6/(* �!1 +,&%6/%*!- 

 '&(*, &('!;!)!&�3(3:!1 ��*3%*)!< � 7(.&%'% *( .&�!73�/ '3� ! 1&(*%*!% 

1!0!,% ��#� �&+6!$. 

�&!0%*$<8!- $ 3 &$/% 9� .%&!0%*'�3 3 �(,% '3% 0�/%"4*�#� '�� !�(*'( 

/!!7�.&�.!";'�&;� ;(' ;�&0("4*� *% �'*� !' $ � �	�, *� �5"(/(%' .�,'! 

!/%*'!,*20 *%-&�'�� !,% �!0 /%- '3!%0 !  (0 .�  %5%  ,!'(%' $ (#%*'�0, 
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.&%/ '(3"$<8!0 &%("4*+< +#&�7+, 3 "%/ '3!% ,%#� 0("�/� '+.%* /"$ 

5�"4:!* '3( !  "%/�3('%"%- [64]. ��/%"! *( � *�3% /!1"�;� ( [101] 5�"%% 

/� '+.*2, �/*(�� *% �'0%*$<' .�32:%**21 '&%5�3(*!- � �&#(*!7()!! &(5�', ,'� 

*%+/�5*� .&! .&�3%/%*!!  �&!*!*#( .(*%"%- .%& .%�'!3*21  &%/ '3 /"$ '%&(.!! 

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

*(+,*2% #&+..2 .2'(<' $ *(-'!  1�/ '3� 3 9;;%�'(1, 32723(%021 &(7"!,*20! 

'�� !�(*'(0! ! /(6% +'3%&6/(<', ,'� "!'!--.!"��(&.!*�3($ 0�/%"4 .&!0%*!0( 

/"$ (*("!7( 0�"%�+"$&*21 0%1(*!70�3 .�3&%6/%*!$ *%-&�*�3 !  �&!*!*#( 

9;;%�'!3*21 *%-&�.&�'%�'�&�3 .&! 3�7/%- '3!! 1�"!*%&#!,% �!1 (#�*! '�3 

*%&3*�-.(&("!'!,% ��#� /%- '3!$ (3�"<,($ �	� ��0(*) [128, 149], �/*(�� 3 

)%"�0 ��"!,% '3�  &(3*!'%"4*21 '% '�3 9;;%�'!3*� '! &(7"!,*21 0�/%"%-, 

.&%/ '(3"%**21 3 *(+,*�- "!'%&('+&%, *%3%"!��. ��#"( *� .�"+,%**20 

&%7+"4'('(0  &(3*!'%"4*�#� !  "%/�3(*!$ �%*!"�(&5(0('(   /&+#!0! 

0�/%"4*20! '�� !�(*'(0!, � *�3*2% 1(&(�'%&! '!�!  +/�&�6*�#�  !*/&�0( 

(/"!'%"4*� '4, 32&(6%**� '4, "%'("4*� '4) .&! 33%/%*!! �%*!"�(&5(0('( 3.�"*% 

 �.� '(3!02   :!&��� .&!0%*$%020! 0�/%"$0! *( � *�3% ��&(7�"(, .&! 9'�0 3 

7*(,!'%"4*� 5�"4:%-  '%.%*! .�/1�/$' /"$ '% '!&�3(*!$  &%/ '3 "%,%*!$ � '&21 

!*'�� !�()!- !*#!5!'�&(0! 1�"!*9 '%&(7. � "<5�0  "+,(%, .� ��"4�+ *! �/*( 

9� .%&!0%*'("4*($ 0�/%"4 *% 0�6%' 3� .&�!73% '! 3 % &(7*��5&(7*2% 9'!�"�#!! 

! �"!*!,% �!% .&�$3"%*!$  +/�&�6*�#�  !*/&�0( + ,%"�3%�( [61], &(7&(5�'�( 

*�3�-, "%#�� 3� .&�!73�/!0�- 9� .%&!0%*'("4*�- 0�/%"!  +/�&�6*�#�  !*/&�0( 

 (0( .�  %5% $3"$%' $ 3(6*20 /� '!6%*!%0 3 �5"( '! '�� !��"�#!!. 	 �5+< 

(�'+("4*� '4 &(7&(5�'�% .&!/(%' .&�#&%  !&+<8%% +3%"!,%*!% ��"!,% '3( 

'$6%"21 .� "%/ '3!- !*'�� !�()!! !0%**� �(&5(0('(0!:  �#"( *� /(**20 �	� 

.� 2019 #�/+, '�"4�� 3 &%7+"4'('% .&%/*(0%&%**�#�  +!)!/(   .&!0%*%*!%0 

�(&5(0('�3 3 0!&% +0%&"� 5�"%% 1600 ,%"�3%�, ��"!,% '3� *% 0%&'%"4*21 

�'&(3"%*!-  � '(3"$%' �' *% ��"4�!1  �'%* '2 $, /� *% ��"4�!1 0!""!�*�3 3 #�/ 

.�  '('! '!�% &(7*21  '&(* [118]. 
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� ,! "+ � �5%**� '%- &(7&(5�'(**�- 0�/%"! *( � *�3% �%*!"�(&5(0('( 

0�6*� �'*% '! ! 32$3"%**2%  �3.(/%*!$ .&!  &(3*%*!!   0�/%"$0! *( � *�3% 

�	�, *(.&!0%& 3"!$*!% *( ,( '�'+  %&/%,*21  ��&(8%*!- [55,128,149,157]. 

� '(*�3"%**2% !70%*%*!$ 5!�1!0!,% �!1 .��(7('%"%- (��, 5!"!&+5!*, 

1�"% '%&!*, '&!#"!)%&!/2 ! .&�,!%) '(�6% �',( '!  �3.(/(<'   "!'%&('+&*20! 

/(**20!: &(*%% .&%/"(#("� 4 ! .�"47�3('4 �� ! �� 3 �(,% '3% 

("4'%&*('!3*21 0(&�%&�3 �'&(3"%*!- �(&5(0('(0! ! �	� + ,%"�3%�( [143]. 

	.+5"!��3(*�  ��58%*!% � '�0, ,'� 3 �(,% '3% 0(&�%&( *%-&�'�� !,*� '! 

.%& .%�'!3*( �)%*�(  3�5�/*�#� 5!"!&+5!*( [21]. (� !"! !*(,%, 32$3"%**2% 

!70%*%*!$ ,%&%7 14 /*%- .� "% 3�7/%- '3!$ �%*!"�(&5(0('(,  3!/%'%"4 '3+<' � 

*(&+:%*!!  !*'%'!,% �!1 ;+*�)!- .%,%*! ! (�'!3*� '! ;%&0%*'�3, !70%*%*!$1 

"!.!/*�#� .&�;!"$, ,'� 0�6%' 52'4 ! .�"47�3(*� �(� /�.�"*!'%"4*2% �&!'%&!! 

�)%*�! 9;;%�'!3*� '! .%& .%�'!3*21  &%/ '3 '%&(.!!  +/�&�6*�#�  !*/&�0( ! 

.&�;!"(�'!�! � "�6*%*!-. ��32:%*!% ��*)%*'&()!! 0�,%3!*2 3 �&�3! '(�6% 

0�6%' 52'4  3$7(*� !   *(&+:%*!$0! ;+*�)!! .%,%*!, !   .�3&%6/%*!%0 

02:%,*21 '�(*%-, �&�0% '�#�, 3 .&�)%  % 0(  !&�3(**�#� &( .(/( 5%"�( 

(! '�,*!� 0�,%3!*2) �5&(7+%' $ '�� !,*2- (00!(�, ,'� 0�6%' 52'4 

/�.�"*!'%"4*�- .&!,!*�- &(73!'!$ *%3&�"�#!,% �!1 *(&+:%*!-. 

	 �5%**� 3(6*�- .&%/ '(3"$%' $ /!*(0!�( !7+,%**21 .&! &(7&(5�'�% 

9� .%&!0%*'("4*�- 0�/%"! 5!�1!0!,% �!1 .��(7('%"%-: ,%&%7 48 ,( �3 .� "% 

� '&�- !*'�� !�()!! .�-.&%6*%0+ ,( '4 !7 *!1 52"( !70%*%*(, 1�'$ .&$0�% 

/%- '3!% '�� !�(*'( *( 0!:%*4 +6% .&%�&('!"� 4. ��"+,%**2% /(**2% 

.�/'3%&6/(<' '%�&!< � '�0, ,'�, .�0!0� .&$0�#� !*#!5!&+<8%#� 9;;%�'( *( 

1�"!*9 '%&(72, .&!3�/$8%#� � &(73!'!< 1�"!*%&#!,% ��#� �&!7! (, 

!*'�� !�()!$ �5&('!020! !*#!5!'�&(0! 1�"!*9 '%&(7 .&!3�/!' � �50%**20 

*(&+:%*!$0, .�&(6%*!< 0*�#!1 �&#(*�3 !  ! '%0, .�0!0� ���. 

�&�/%0�* '&!&�3(*�, ,'� /(6%  +5 +/�&�6*($ /�7( �%*!"�(&5(0('( .&!3�/!' � 

3�7*!�*�3%*!< *(&+:%*!- 3  '&+�'+&% '�(*%- 0�7#(, ( .�3&%6/%*!% '�(*%- .&! 

33%/%*!!  +/�&�6*�- /�72 *(5"</(%' $ �(� 0!*!0+0 3 '%,%*!% 120 ,( �3. 

�%7+"4'('2 �)%*�! ��"!,% '3( TUNEL-.�"�6!'%"4*21 �"%'��, $3"$<8!1 $ 
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0(&�%&(0! (�'!3*� '! (.�.'�7( '�(*%- [146], '(�6%  3!/%'%"4 '3+%' � *("!,!! 

�&#(*!,% ��#� .�&(6%*!$ #�"�3*�#� 0�7#( + �&2    &(73!'!%0 �'/("%**21 

*%3&�"�#!,% �!1 *(&+:%*!- .&! 0�/%"!&�3(*!! #%*%&("!7�3(**�#�  +/�&�6*�#� 

 !*/&�0(   ! .�"47�3(*!%0 �%*!"�(&5(0('(. 

�%7+"4'('2 !  "%/�3(*!-, .&�3%/@**21   )%"4< !7+,%*!$ 0(&�%&�3 

.%&%�! *�#� ��! "%*!$ "!.!/�3 ! (*'!�� !/(*'*�-  ! '%02, .�/'3%&/!"! 

#!.�'%7+ �  +8% '3�3(*!! ��0."%� ( 0%1(*!70�3, ��'�&2% 0�#+' .&!3% '! � 

&(73!'!<  +/�&�# ! *%3&�"�#!,% �!1 *(&+:%*!- 3 �'/("@**�- .%& .%�'!3% .� "% 

�'&(3"%*!$ �(&5(0('(0!. 

� ,( '*� '!, 52"� �5*(&+6%*� /� '�3%&*�% !70%*%*!% +&�3*$ 0("�*�3�#� 

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

 3$7(*   !70%*%*!$0! "!.!/�#&(002 [7]. �'� .�/'3%&6/(%' &%7+"4'('2 *(:%#� 

!  "%/�3(*!$, ��'�&�% '(�6% 32$3!"� !70%*%*!$ +&�3*%- '&!#"!)%&!/�3 ! 

1�"% '%&!*(. �&!0%,('%"4*�, ,'� �'�"�*%*!$ �' ��*'&�"4*21 .��(7('%"%- 

 �1&(*$"! 4 /� 14 /*$ *(5"</%*!-. �*(,("( +&�3*! 0("�*�3�#� /!("4/%#!/( 

52"! *!6% ��*'&�"4*21 7*(,%*!-, ( 7('%0 – 32:%. �70%*%*!%  �/%&6(*!$ 

3�  '(*�3"%**�#� #"+'('!�*(, ��'�&2- �5"(/(%' 32&(6%**20! 

(*'!�� !/(*'*20!  3�- '3(0!, ! #"+'('!�*.%&�� !/(72, ��'�&($ 7(8!8(%' 

�&#(*!70 �' ��! "!'%"4*�#� .�3&%6/%*!$, .�/'3%&6/(%' *(&+:%*!$ ;+*�)!! 

.%,%*!,  %&/%,*�- � +/! '�-  ! '%02 ! &(73!'!% 3� .("!'%"4*�- &%(�)!! *( 

;�*% �'&(3"%*!$ �(&5(0('(0!. �'�, 3  3�< �,%&%/4, (�'!3!&+%' (*'!�� !/(*'*2% 

0%1(*!702. 

� ,! "+ �'*� !'%"4*21 *%/� '('��3 &(7&(5�'(**�- 0�/%"! 0�6*� �'*% '! 

'�' ;(�', ,'�, .&!  1�/*� '! 1(&(�'%&! '!�  +/�&�6*�#�  !*/&�0( .�  &(3*%*!< 

  ��&(7�"�0 ! '!� %0!�(&5(7!/�0, ( '(�6% 32$3"%*!! *(&+:%*!- /3!#('%"4*�- 

(�'!3*� '! ,%&%7 48 ,( �3 !70%*%*!$ 3 '% '% «�'�&2'�% .�"%», 9� .%&!0%*'("4*�% 

0�/%"!&�3(*!%  +/�&�#   .&!0%*%*!%0 �%*!"�(&5(0('( *% .&!3�/!' � 

32&(6%**20 !70%*%*!$0 3 &%7+"4'('(1 :!&��� .&!0%*$%0�#� 3 /��"!*!,% �!1 

!  "%/�3(*!$1 '% '( *( ��#*!'!3*2% ;+*�)!! (����). 	/*(�� *%�51�/!0� 

�'0%'!'4, ,'� ! 3  "+,(% 9� .�7!)!! 5�%320! �	� *%' %/!*�#� 0*%*!$, $3"$<' $ 
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"! *(5"</(%02% 3 �'/("%**�- .%& .%�'!3% ��#*!'!3*2% *(&+:%*!$ + ,%"�3%�( 

.&$020 .� "%/ '3!%0 !*'�� !�()!!, !"! &(73!3(<' $ 3 &%7+"4'('% 

.� ''&(30('!,% ��#�  '&%  ( [127]. %0 *% 0%*%%, !73% '*�, ,'� + 7*(,!'%"4*�- 

,( '! 326!3:!1 .� "% � '&�- !*'�� !�()!! �(&5(0('(0! 3.� "%/ '3!! 

*(5"</(<' $ '&%0�&, #�"�3��&+6%*!$, #�"�3*2% 5�"!, ,( '!,*($ .�'%&$ .(0$'!, 

90�)!�*("4*($ "(5!"4*� '4,  .+'(**� '4  �7*(*!$, ��#*!'!3*2% *(&+:%*!$, 

.%&!;%&!,% �($ *%-&�.('!$ ! 3%#%'('!3*($ /! ;+*�)!$ [118], ,'� �5� *�323(%' 

*%�51�/!0� '4 &(7&(5�'�! "%�(& '3%**21  &%/ '3, /%- '3+<8!1 ��0."%� *� ! 

.�73�"$<8!1 .&%/�'3&('!'4 .�/�5*2% � "�6*%*!$. �&! 9'�0 3 *( '�$8%% 3&%0$ 

*%  +8% '3+%' %/!*�#� .�/1�/( � ��0."%� *�- '%&(.!! � '&21 !*'�� !�()!- 

*%&3*�-.(&("!'!,% �!0! 3%8% '3(0!, �/*�7*(,*�  *!6(<8%#�  '%.%*4 

*%3&�"�#!,% ��- /! ;+*�)!! + 326!3:!1 [127]. 

��#"( *� /(**20 *(+,*�- "!'%&('+&2, .&! "%,%*!! � '&�#� �'&(3"%*!$ 

�(&5(0('(0! .&!0%*$<' $ '% 6% 0%'�/2, ,'� ! .&! �'&(3"%*!! �	�: 

('&�.!*!7()!$, 3"!$<8($ *( 0+ �(&!*�32% (�)-&%)%.'�&2 ! 33%/%*!% 

.&%.(&('�3 5%*7�/!(7%.!*�3�#� &$/(, 3�7/%- '3+<8!1 *( &%)%.'�&2 
��� /"$ 

�+.!&�3(*!$  +/�&�6*�#�  !*/&�0( 3 .%&32% 10-20 0!*+' .� "% 3�7/%- '3!$. � 

 "+,(% *%9;;%�'!3*� '! +�(7(**21 .�/1�/�3, .&!0%*$<' 0%'�/2 "%,%*!$ � '&21 

.&! '+.�3 1&�*!,% ��- 9.!"%. !! (33%/%*!% 5(&5!'+&('�3, (*% '%'!��3) [123]. 

	/*(�� *%�51�/!0� +,!'23('4, ,'� 9;;%�'!3*� '4 (*'!/�'�3 32 ��( '�"4�� .&! 

.&!0%*%*!! *(  (021 &(**!1  '(/!$1 �'&(3"%*!$ [59], /("%% 9;;%�'!3*� '4 

 *!6(%' $ .� 9� .�*%*'%, .�32:(%' $ &! � &%)!/!3!&�3(*!$ ! ;�&0!&�3(*!$ 

&%;&(�'%&*21 � 5%*7�/!(7%.!*(0  +/�&�#. � .�"47�3(*!%  �,%'(**�- '%&(.!!, 

*(.&!0%& 33%/%*!% �%'(0!*( 3 /�.�"*%*!% � 0!/(7�"(0+, .�32:(%' 

9;;%�'!3*� '4 "%,%*!$ [127], �/*(�� 0%*%% +/�5*�, ,%0 0�*�.&%.(&('   

0+"4'!'(&#%'*�- (�'!3*� '4<. � .� "%/*%% 3&%0$ .�$3"$%' $ 3 % 5�"4:% 

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

.&�$3"%*!$ *%1�"!*%&#!,% ��- '�� !,*� '!, ( 3 '�0 ,! "% 0!'�1�*/&!("4*+< 

/! ;+*�)!< ! #�&0�*("4*2% *(&+:%*!$ [112, 125], ,'� �5� *�323(%' 

*%�51�/!0� '4 &(7&(5�'�! 0+"4'!'(&#%'*21  &%/ '3 "%,%*!$. 
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� �(,% '3% .%& .%�'!3*21 3 ."(*% 0+"4'!'(&#%'*� '!  �%/!*%*!-, 

5%7+ "�3*� .&!3"%�(%' �  %5% 3*!0(*!% 3("4.&�%3($ �! "�'( ! %% .&�!73�/*2%. 

�&%/! �.! (**21  3�- '3: .&%- ! .� ' !*(.'!,% �($ 0�/+"$)!$ 
���-

%&#!,% ��- .%&%/(,!, 0�/+"$)!! (�'!3*� '! #"+'(0('(, ( '(�6% !�**21 �(*("�3, 

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

.&%/.�"(#(%' $ 9.!#%*%'!,% ��% 3�7/%- '3!% *( �&#(*!70 !  .� �5*� '4 

0�/+"!&�3('4 *%-&�#%*%7 [112, 140]. �(*%% .&�/%0�* '&!&�3(*( 9;;%�'!3*� '4 

'(�!1 .&�!73�/*21 3("4.&�%3�- �! "�'2 �(� SPD ! �("*��'(0!/ *( 

9� .%&!0%*'("4*21 0�/%"$1   ! .�"47�3(*!%0 5�%321 �	� (�(&!* ! V�) [95]. 

�&! (*("!7% �&!#!*("4*21  �"%- (0!*�9;!&�3 3("4.&�%3�- �! "�'2 

.&�/%0�* '&!&�3(*�, ,'�, .� �&(-*%- 0%&%, �/!* !7 ,%'2&%1 !7+,%**21 �5&(7)�3 

/� '�3%&*�  *!6(%' .&�/�"6!'%"4*� '4  +/�&�#, 3 '�0 ,! "% .�  &(3*%*!<   

6!3�'*20!, .�"+,(3:!0! �'&�.!* ! �%"(*!+0. �'� �5� *�323(%' 

.%& .%�'!3*� '4 /("4*%-:%#� &(73!'!$ *(.&(3"%*!$ .�  !*'%7+ ! /("4*%-:%0+ 

'% '!&�3(*!< .&�!73�/*21 3("4.&�%3�- �! "�'2 /(**�#� &$/(. �( +.�0$*+'�% 

.&�!73�/*�% 
!/&�1"�&!/ (1-0%'!".!.%&!/!*-4-!")-2- .&�.!".%*'(*�('( 

.�"+,%* .('%*' *( !7�5&%'%*!% �� A 2714135 [43]. 

��#"( *� .�"+,%**20 /(**20, �(&(0!;%* ! '&!#%� !;%*!/!", !0%<8!% 

.�'%*)!("4*+< 3�70�6*� '4 3�7/%- '3�3('4 *( *% ��"4�� 0%1(*!70�3 

�+.!&�3(*!$  +/�&�#,  '('! '!,% �! 7*(,!0�  *!6(<' �"!*!,% �!% .&�$3"%*!$ 

 +/�&�6*�#�  !*/&�0(. � )%"�0, .� .��(7('%"< .&�/�"6!'%"4*� '!  +/�&�6*�#� 

 !*/&�0( .&! �'&(3"%*!! �%*!"�(&5(0('�0 *(!5�"%% 32&(6%**�- 

;(&0(��"�#!,% ��- 9;;%�'!3*� '4< �'"!,(<' $ �(&(0!;%* ! (0!*�9;!& 

3("4.&�%3�- �! "�'2 A3, 3 0%*4:%-  '%.%*! �!;%&%/!* ! 7(&%#! '&!&�3(**2- 

"%�(& '3%**2- .&%.(&(' �%"(*!+0. ��"+,%**2% &%7+"4'('2  &(3*!'%"4*�#� 

'% '!&�3(*!$ 7(&%#! '&!&�3(**21 ! .%& .%�'!3*21  &%/ '3 �+.!&�3(*!$ 

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

�'&(3"%*!! �%*!"�(&5(0('�0 .�/'3%&6/(<' !/%< � '�0, ,'� *(��."%*!% 

()%'!"1�"!*( 3  !*(. (1 )%*'&("4*�- *%&3*�-  ! '%02 3 "%/ '3!% +#*%'%*!$ 

(�'!3*� '! ()%'!"1�"!*9 '%&(72 �5+ "�3"!3(<' '�"4�� *(,("4*2% .&�$3"%*!$ 
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 +/�&�6*�#�  !*/&�0(, ( 3 .�//%&6(*!! ! &%)!/!3!&�3(*!!  +/�&�# 

7(/%- '3�3(*2 0%1(*!702, *% !0%<8!% .&$0�- 37(!0� 3$7!   (�'!3*� '4< ���. 

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

9� (-'�'�� !,*� '4<. � &%7+"4'('% *(&+:%*!- 0%60%/!('�&*�#� 5("(* ( 

+#*%'(%' $ (�'!3*� '4 '�&0�7*�- 
���-%&#!,% ��-  ! '%02. ��/'3%&6/%*!%0 

9'�- '�,�! 7&%*!$ $3"$%' $ + '(*�3"%**($ *(0! 32 ��($ .&�'!3� +/�&�6*($ 

(�'!3*� '4 .&! �'&(3"%*!! �%*!"�(&5(0('�0 �(&(0!;%*(   0+"4'!'(&#%'*20 �-

1�"!*�5"��!&+<8!0 ! NMDA-5"��!&+<8!0 /%- '3!%0, ( '(�6% (0!*�9;!&( 

3("4.&�%3�- �! "�'2 (��� A3 – (1-0%'!".!.%&!/!*-4-!")-2-.&�.!".%*'(*�('( 

#!/&�1"�&!/). 

$�����
���� �����(<�( ������
� ����. �(7&(5�'(**($ 3 /(**�0 

!  "%/�3(*!! 0�/%"4  +/�&�6*�#�  !*/&�0( .&! 33%/%*!! !*#!5!'�&( 

()%'!"1�"!*9 '%&(72 �%*!"�(&5(0('( 0�6%' 52'4 ! .�"47�3(*( /"$ /("4*%-:%#� 

!7+,%*!$ .('�#%*%7(, 0%1(*!70�3 *%-&�'�� !,*� '! 3 &(0�(1 !7+,%*!$ 

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

*�321 .�/1�/�3 3 "%,%*!!  +/�&�6*�#�  !*/&�0( .&! �'&(3"%*!! �(&5(0('(0! 

�'�&23(%' .%& .%�'!3+ /("4*%-:%- &(7&(5�'�! ! .&�3%/%*!$ /��"!*!,% �!1 

!  "%/�3(*!- /"$ &( :!&%*!$ .��(7(*!- � .&!0%*%*!< "%�(& '3%**�#� 

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

�&!#!*("4*�#� "%�(& '3%**�#�  &%/ '3( (0!*�9;!&( 3("4.&�%3�- �! "�'2 (��� 

A3 – (1-0%'!".!.%&!/!*-4-!")-2-.&�.!".%*'(*�('( #!/&�1"�&!/). �%"% ��5&(7*� 

/("4*%-:%% !7+,%*!% 0%1(*!70�3 /%- '3!$ �%0(*'!*(, ���.%.'( ! �%� !/�"( 

.&! �'&(3"%*!! �(&5(0('(0! 3 )%"$1 + �3%&:%* '3�3(*!$ .�/1�/�3 � 

.&�;!"(�'!�% *%3&�"�#!,% �!1 *(&+:%*!- .� "% � '&�- !*'�� !�()!!. 
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�2��	2 

1. ��&0!&+<8!- $ .&! 33%/%*!! "(5�&('�&*20 6!3�'*20 (�&2 (0) 

;%*!"�3�#� 9;!&( �(&5(0!*�3�- �! "�'2 (�%*!"�(&5(0('( 3 /�7% 1 0#/�#) 

 +/�&�6*2-  !*/&�0, �'"!,(%' $  "%/+<8!0! � *�3*20! 1(&(�'%&! '!�(0!: 

"%'("4*� '4  � '(3"$%' 16-20%, "('%*'*2- .%&!�/ *( '+."%*!$  +/�&�6*�#� 

 � '�$*!$ 5-9 0!*+', /"!'%"4*� '4  +/�&�6*�#�  !*/&�0( /� 90 0!*+', 

32&(6%**� '4  +/�&�# 4-5 +&�3%*4 .� 0�/!;!)!&�3(**�- :�("% �)%*�!  +/�&�# 

Racine. �"!*!,% �($ �(&'!*( 1(&(�'%&!7+%' $  ("!3()!%-, .!"�9&%�)!%-, 

#%0�"(�&!%-, 32&(6%**20 '&%0�&�0 3 %#� '%"(   3�7*!�*�3%*!%0  +/�&�6*21 

.(&�� !70�3. 

2. �� !,% �!-  +/�&�6*2-  !*/&�0, &(73!3(<8!- $ .&! 33%/%*!! 

"(5�&('�&*20 6!3�'*20 (�&2 (0) ;%*!"�3�#� 9;!&( �(&5(0!*�3�- �! "�'2, 

�'"!,(%' $  "%/+<8!0! /�.�"*!'%"4*20! 1(&(�'%&! '!�(0!: .&! 

5!�1!0!,% ��0 (*("!7% �&�3! *( 7-14  +'�! .&�! 1�/!'  *!6%*!% ("45+0!*(, 

��, ��, 1�"% '%&!*(, ( '(�6% +3%"!,%*!% 8%"�,*�- ;� ;('(72, 5!"!&+5!*(, 

0�,%3!*2. 
! '�"�#!,% �($ �(&'!*( #�"�3*�#� 0�7#( �&2  1(&(�'%&!7+%' $ 

.�3&%6/%*!%0 *%-&�*�3, &(7&%6%*!%0 *%-&�.!"$, 32.(/%*!%0 �"%'�� �+&�!*4%, 

+,( '�(0! �&�3�!7"!$*!- 3 !  "%/+%021  '&+�'+&(1 0�7#(, +3%"!,%*!% 

��"!,% '3( (.�.'�'!,% �!1 TUNEL-.�"�6!'%"4*21 �"%'�� *( 89% .�  &(3*%*!< 

  ��*'&�"%0 .�/'3%&6/(%' 32&(6%**�% �&#(*!,% ��% .�&(6%*!% #�"�3*�#� 0�7#( 

!*%-&�'�� !,*� '4 �5&('!0�#� !*#!5!'�&( ()%'!"1�"!*9 '%&(72 

�%*!"�(&5(0('(. 

3. �(7&(5�'(**($ ! 3("!/!&�3(*($ 9� .%&!0%*'("4*($ 0�/%"4 

#%*%&("!7�3(**�#�  +/�&�6*�#�  !*/&�0(, &%("!7+%0($ .+'%0 33%/%*!$ 1%-*�#� 

3�/*�#� &( '3�&( #!/&�1"�&!/( 7(0%8%**�#� 2[(/!0%'!"(0!*�)0%'!"] 

(&!"/!0%'!"�(&5(0('( (�%*!"�(&5(0('() �&2 (0, �'"!,(%' $ .&� '�'�-, 

3� .&�!73�/!0� '4< ! *("!,!%0 ��"!,% '3%**21 � *�3*21 ! /�.�"*!'%"4*21 

1(&(�'%&! '!�, .�73�"$<8!1 ! .�"47�3('4 %% /"$  �&!*!*#( *�321  &%/ '3 

;(&0(��'%&(.!! .&! !*'�� !�()!! !*#!5!'�&(0! 1�"!*9 '%&(7. 
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4. �&! 9� .%&!0%*'("4*�- �)%*�% 9;;%�'!3*� '! .%& .%�'!3*21  &%/ '3 

�+.!&�3(*!$  +/�&�6*�#�  !*/&�0( .&! � '&�- !*'�� !�()!! �%*!"�(&5(0('�0 

*(!"+,:!% .��(7('%"! .� �&!'%&!$0 .&�'!3� +/�&�6*�- (�'!3*� '!, '(�!0 �(� 

326!3(%0� '4, 32&(6%**� '4 ! .&�/�"6!'%"4*� '4  +/�&�# .&�/%0�* '&!&�3("! 

�(&(0!;%* ! �&!#!*("4*2- (0!*�9;!& 3("4.&�%3�- �! "�'2 A3 (#!/&�1"�&!/ 

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

5. �&! 9� .%&!0%*'("4*�- �)%*�% 9;;%�'!3*� '! .%& .%�'!3*21  &%/ '3 

.&�;!"(�'!�! �'/("%**21 .� "%/ '3!- � '&�- !*'�� !�()!! �%*!"�(&5(0('�0 

*(!"+,:!% .��(7('%"! .� �&!'%&!$0 .&%/�'3&(8%*!$ 3�7/%- '3!$ 

*%-&�'�� !�(*'( *( ��#*!'!3*2% ;+*�)!! 3 '% '% ����, .�3%/%*!% 3 '% '% 

�'�&2'�% .�"% .&�/%0�* '&!&�3(" "%�(& '3%**2- .&%.(&(' �%0(*'!*, ( /"$ 

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

���.%.' ! �%� !/�". 

6. ��"+,%**2% 3  &(3*!'%"4*�0 !  "%/�3(*!! /(**2% � .�32:%**�-, .� 

 &(3*%*!<  � :'('*20 (*'!/�'�0 (�'&�.!*(  +"4;('®), ( '(�6%   

"%�(& '3%**20 .&%.(&('�0 !7 #&+..2 5%*7�/!(7%.!*�3 – �%"(*!+0® 

9;;%�'!3*� '! �&!#!*("4*�#� (0!*�9;!&( 3("4.&�%3�- �! "�'2 A3 ! 

�(&(0!;%*( .&! �+.!&�3(*!! � '&21 .&�$3"%*!- !*'�� !�()!! �(&5(0('�0 

�5� *�323(<' .%& .%�'!3*� '4 /("4*%-:%- &(7&(5�'�! .&%.(&('�3 �(� *�321 

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

1. �%��0%*/+%' $ 3*%/&!'4 &(7&(5�'(**+< 9� .%&!0%*'("4*+< 0�/%"4 

 +/�&�6*�#�  !*/&�0( *( � *�3% �%*!"�(&5(0('( �(� 0�/%"4*�#� '�� !�(*'( 3 

.&(�'!�+ ;+*/(0%*'("4*21 ! .&!�"(/*21 !  "%/�3(*!- .('�#%*%7( 

!*'�� !�()!- 1!0!,% ��#� #%*%7(, ( '(�6% 3 /��"!*!,% �!% !  "%/�3(*!$ 

9;;%�'!3*� '! ! 0%1(*!70�3 /%- '3!$ *�321 .&�'!3� +/�&�6*21  &%/ '3  

2. �%��0%*/+%' $ .&!0%*$'4 .�"+,%**2% *�32% 7*(*!$ � �+.!&�3(*!! 

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

.� "% 33%/%*!$ 1-0%'!".!.%&!/!*-4-!")-2-.&�.!".%*'(*�('( #!/&�1"�&!/( /"$ 

&(73!'!$ *�3�#� *(.&(3"%*!$ &(7&(5�'�! .&�'!3� +/�&�6*21 ! 

*%-&�.&�'%�'�&*21 "%�(& '3%**21  &%/ '3 *( � *�3% (0!*�9;!&�3 3("4.&�%3�- 

�! "�'2.  

3. �%��0%*/+%' $ .&�/�"6!'4 &(7&(5�'�+ �'%,% '3%**�#� "%�(& '3%**�#� 

 &%/ '3( *( � *�3% �(&(0!;%*(, .&%/*(7*(,%**�#� /"$ �+.!&�3(*!$  +/�&�# ! 

.&�;!"(�'!�! *%3&�"�#!,% �!1 *(&+:%*!- .&! �'&(3"%*!! !*#!5!'�&(0! 

1�"!*9 '%&(7. 
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