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�HGMEBCB5 +;5LB5Q5N8B@M E-;@BGBL RG5F5LG?B5P 8->@NB5E>G TGB5-E8FGB5N@T >8 E@K-
>;@8Q@B5N@T CE>C;GN 8FG]8>@?B@T >G5E<FS]5-@EF5> Q N@-5;@E>8BBOK +;5L;8K@ PASS. �8 
5EB5NG H8B@T NG;><8FSB5L5 ]8;K8-5F5LG?B5L5 E-;@BGBL< N@ONFCB5 +C;E+C->@NBG 
B8+;OK-@ C-E+C;@KCB>8FSB@T RG5F5LG?B@T H5EFGHICBS N-8Q8B@T >G5E<FS]5CE>C;GN.   

The predicted search of biological activity of quinoxaline and s-triazine esters of 
aliphatic thiosulfoacids with using of computerized program PASS has been performed. The 
perspective directions of experimental biological researches of indicated tiosulfoesters have 
been found out on the basis of information of virtual pharmacological screening.  

D5E>8B5N-8 +;5RFCK@, 8B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �&!&'"��)#�, l)� j�(!l!� 
o�#�x& ��k "��� �!"j ��!'"$&�%, n )#uh"��j� (!'%)!%'�j� � �%k& '�m�"j���!��+ o�"+�j�h��+ 
*'"�&(�+. ��*'�)#��, *%'���, *!&'����� � g#�����, � !�)"k i+�� )"j*#&)(� j&!�#�� ����$'�u!� 
��k#��% '"#� % o�$�!�"+ g&'j&�!��+ '&�)��l+. 
(!����j h�("j �&#�)% %��$% *'��&'!�u!� �" (&o& 
(*"#%)� )#�(% ���m���� – "��� m ��e$"#"���x�+ $'%* o�"#"$�h�" �)!����+ $&!&'"��)#��. �&'&� 
*"#�)"��&�("����+ $&!&'"��)#��, �" j�(!l!� g'�$j&�! 1,4-���m��%, n !�)�, l) g"#�n�� )�(#"!�, 
'�o"g#����, !&!'�$��'"o�"*!&'��, )(��!"*!&'��, l)� ����$'�u!� ��k#��% '"#� % g�m�"#"$�h��+ 
*'"�&(�+ [1]. ��)���j� *'&�(!����)�j� ���&m$����"$" )#�(% ��!'"$&�"�j�(��+ "'$���h��+ (*"#%) n 
*"+���� +��")(�#��%, l)� *'"l�#lu!� x�'")�e (*&)!' o�"#"$�h�"i �)!���"(!�. �&'&� *"+����+ 
+��")(�#��% m��e�&�" (*"#%)� m ��!�o�)!&'��#��"u [2, 3], ��!����o&!�h�"u [4], ��!���'%(�"u 
(m")'&j� � �" ��'%(% ����%) [4–6], *'"!�m�*�#��"u, !'��)��#�m%uh"u, ��!��&*'&(��!�"u [3, 7], 
)�'��"!"��h�"u [8] !� (�#��"u ��!�*'"#�g&'�!���"u [9] �)!���"(!lj�.  #�!&'�!%'� !�)"k "*�(���  
&g&)!����e g%�$���� [10, 11], (&#&)!����e $&'o���� [3], ��(&)!������ � ��!�$&#�j��!�� �$&�!� [12, 
13], ��!�'�)"��e �$&�! [3] �� "(�"�� +��")(�#��%. 

�& j&�x ��$"j�j� $&!&'"��)#�h��j� ��!'"$&�"�j�(��j� (!'%)!%'�j� n !'��m���. �")'&j�, 
1,3,5-!'��m��� �o" 	��-!'��m��� – �"o'& ���"j�e )#�( (*"#%), l)�e �(& �& m�#�x�n!�(l ��)���j 
"o’n)!"j �"(#��k&��, m���l)� i+ x�'")"j% m�(!"(%����u % '�m�"j���!��+ $�#%ml+ ��'"��"$" 
$"(*"��'(!��, m")'&j� % ��'"o���!�� $&'o������ � *"#�j&'��+ g"!"(!�o�#�m�!"'�� [14–16]. �&l)� 
1,3,5-!'��m��� *'"l�#lu!� ��k#��� o�"#"$�h�� �#�(!��"(!�, m")'&j� e ��!�*%+#���� [17–19]. �&'&� 
(��-!'��m�� n (*"#%)�, ���"j� l) *"!&���e��e m�(�o �#l m�+�(!% m�#�m� ��� j�)'"o�"$" *"x)"�k&��l 
[20], (*"#%)�  �)!���� *" ���"x&��u �" #&e)"'!�n�% �4 ��!�$"��(!�, l)�e *'"l�#ln m�+�(��e &g&)! 
�� ��l-&!��"#���%)"���� *"x)"�k&��l x#%�)� [21]. �"+���& 1,3,5-!'��m��% *")�m�#" �"o'% in vitro 
�)!����(!� *'"!� *'"!"m"e�"$" *�'�m�!� Trypanosoma brucei, l)�e n *'�h��"u �g'�)��(�)"$" 
!'�*��"("j"m% (("��� +�"'"o�) % #u�&e [22]. 	��"j� *"+���� 	��-!'��m��%, �" *'"l�#lu!� 
��!���'%(�% �)!����(!� [23]. 

�"m�!����j h����)"j �� '"mx�'&��l j&k m�(!"(%����l ���&�)�m���+ ��!'"$&�"�j�(��+ 
$&!&'"��)#�h��+ (�(!&j j"k& (!�!� *"n�����l ��+, !�) m����+ «*'���#&e"����+ g'�$j&�!��» m 
!�"(%#�g"��!��j� g'�$j&�!�j�, "()�#�)� !�"(%#�g"&(!&'� ��'�m�lu!�(l x�'")�j (*&)!'"j 
o�"#"$�h�"i �)!���"(!� � m�*'"*"�"���� l) &g&)!���� m�("o� m�+�(!% '"(#��, '�(!'&$%#l!"'�, 
o�"����� �"o��)�, )"�(&'���!� g'%)!�� !� "�"h��, ��(&)!�����, '���"*'"!&)!"'�, #�)�'(�)� m�("o�. 
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��"$"��� � *"x%)% � (!�"'&��� �"��+ o�"#"$�h�" �)!����+ (*"#%) *&'&��k�n *��+��, m� l)"$" 
+�j�h�� '&h"���� !&(!%u!�(l #�x& �� �&�&#�)% )�#�)�(!� �&"o+����+ ����� o�"#"$�h�"i �)!���"(!� 
*'�!�j����+ !�) m����j «o�m"��j (!'%)!%'�j», � ��l�#&�� �#�(!��"(!� � *"��#�x"j% "*!�-
j�m%u!�(l (��!&m"j � �"(#��k&��lj (!'%)!%'��+ ���#"$��. �'� ��"j% o�$�!" ����� o�"#"$�h�"i 
�)!���"(!�, l)� *'�!�j���� �"(#��k%����e '&h"����, �#& n «*"o�h��j�» (!"("��" ��o'��"$" 
��*'lj)% �"(#��k&��, m�#�x�u!�(l �&���h&��j�. �&l)� m ��+ ����� �)!���"(!� � *"��#�x"j% 
��l�#lu!�(l l) *"o�h�� !")(�h�� &g&)!�, � ��x� (!�u!� "(�"�"u �#l '&n(!'���i *'&*�'�!% m� �"��j 
*'�m��h&��lj. 

Ê"��% +�j�h�% (*"#%)% �&j"k#��" �"(#���!� �� %(� ���"j� ���� �)!���"(!� [24], ����!� 
o&'%h� �" %��$� j"k#��"(!� (%h�(�"$" ��("*'"�%)!���"$" (highthroughput) ()'����$%, "()�#�)� 
()'����$ !�)"k (*'lj"����e (!"("��" "���ni h� )�#�)"+ o�"#"$�h��+ j�x&�&e ��i j�eo%!��+ 
o�"#"$�h�" �)!����+ (*"#%), �" '"m$#l��u!�(l l) *&'(*&)!���� % *&���e *&'�"� h�(% [25]. ����� 
'&�#��� j"k#���(!� )"j*#&)(�"$" �"(#��k&��l o�"#"$�h��+ �#�(!��"(!&e '&h"��� � m��k&��l 
'�m�)% m�#�x�!� *"m� %��$"u ��k#���x� (�"$"��� ���� �)!���"(!� – m�(!"(%����l �"��+ !&+�"#"$�e 
)"j*’u!&'�"$" *'"$�"m%����l �#l "���)� ej"��'��+ ����� �)!���"(!� +�j�h��+ (*"#%) m 
*"��#�x�j !&(!%����lj �"(#��k%����+ '&h"��� ���*"����" �" '&m%#�!�!�� *'"$�"m%. 

 
�C>8 ;5R5>@ – ()'����$ o�"#"$�h�"i �)!���"(!� +��")(�#��"��+ !� (�j-!'��m��"��+ &(!&'�� 

�#�g�!�h��+ !�"(%#�g")�(#"! m� �"*"j"$"u )"j*’u!&'�"i *'"$'�j� PASS !� *"x%) *&'(*&)!����+ 
��*'lj)�� i+ &)(*&'�j&�!�#���+ o�"#"$�h��+ �"(#��k&��. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �¸-(*&)!'� m��j�#� �� (*&)!'"g"!"j&!'� “SPECORD � 80” 

((%(*&�m�l % ��m&#��"�"j% j�(#� !� m�*'&("�)� � !�o#&!)�+ m KBr); (*&)!'� �1 ª�� m�*�(��" �� 
(*&)!'"j&!'� “Varian VXR-300” (+�j�h�� m(%�� 1�, ��'�k&�� � 2-x)�#� (!"("��" !&!'�j&!�#(�#��%, 
'"mh����) DMSO-D6, � ��!&$'�#��� ��!&�(���"(!� ���*"����u!� m'"o#&��j ����&(&��lj); h�(!"!% 
(��!&m"����+ '&h"��� )"�!'"#u��#� m� �"*"j"$"u ��� � &#&j&�!��j ���#�m"j, ��)"����j �� 
(!����'!��e �*�'�!%'� �#l j�)'"���#�m%. 

�"j*’u!&'�& *'"$�"m%����l o�"#"$�h�"i �)!���"(!� (��!&m"����+ (*"#%) m��e(�&�" m� 
�"*"j"$"u *'"$'�j� PASS [26,27]. 

3-�F5;5-2-TGB5-E8FGB5N@M S-CE>C; KC>8B>G5E<FS]5-@EF5>@ (8). �" '"mh��% 0,4 $ 
(0,002 j"#�) 2,3-��+#"'+��")(�#��% � 15 j# ��&!"�% m� )�j��!�"i !&j*&'�!%'� !� ��!&�(���"$" 
*&'&j�x%����l �"����#� 0,3 $ (0,002 j"#�) )�#�n�"i ("#� j&!��!�"(%#�g")�(#"!� � 10 j# ��&!"�% !� 
1 j# �"��. 	�!'�j%��#� 20 $"�. 
(�� ���g�#�!'"�%��#�. ��&!"� ���$��l#� % ��)%%j�. !�"'&��e 
"(�� *'"j���#� �"�"u, )'�(!�#�m%��#� m j&!��"#%. 	�+�� )'�(!�#�h�"$" *'"�%)!% 0,104 $ (19 %). 

� *# 113–114 "�. 
���e�&�", %     � 38,89   H 2,71    Cl 12,67     N 9,83      S 22,83      C9H7ClN2O2S2. 

oh�(#&�", % � 39,35  H 2,57    Cl 12,91   N 10,20   S 23,34.  
�¸-(*&)!', h�(!"!� *"$#�����l ×, (j-1: 1126.s,1310 .�s(SO2). 
ª��  1�-(*&)!', 2, j.�.: 3,43 ( (3H, CH3), 7,56-8,25 j (4H, 5-�, 6-�, 7-�, 8-�). 
 

2,4-&@TF5;>;@8Q@B5N@M S-CE>C; GQ5R<>8B>G5E<FS]5-@EF5>@ (9). �" '"mh��% 0,5 $ (0,0027 
j"#�) ����%'+#"'��% � 10 j# ��&!"�% m� !&j*&'�!%'� –5–0 "� *"(!%*"�" �"����#� '"mh�� 0,52 $ 
(0,0027 j"#�) �m"o%!��!�"(%#�g"��!% )�#�u � 12 j# ��&!"�%. �&�)��e�% j�(% ��!'�j%��#� m� 
"+"#"�k&��l 0,5 $"�. !�"'&��e "(�� g�#�!'%��#�, g�#�!'�! ��#���#� �� #��. !�"'&�% �ëlm)% j�(% 
'"mh��l#� � j&!��"#�, j&!��"#���e '"mh�� (%x�#� (%#�g�!"j j�$��u, '"mh����) ��*�'u��#� % 
��)%%j�. 	�+�� �ëlm)"$" *'"�%)!% – (9) 0,294 $ (36,0 %).  

���e�&�", %    � 27,53  H 3,23  Cl 23,18    N 13,67  S 20,85. C7H9Cl2N3O2S2.  

oh�(#&�", % � 27,82  H 3,00  Cl 23,46    N 13,90  S 21,22.  
�¸-(*&)!', h�(!"!� *"$#�����l ×, (j-1: 708ó***, 806ø***, 992-1106**, 1406,1546ø (!'��m��"�& 

)�#��&), 854, 1156, 1260, 1298 (�-Cl),  1120.s,1320 .�s(SO2);  
(** ”��+�uh�” )"#�����l )�#��l. *** ó – *#"����� �&g"'j���e�� )"#�����l )�#��l; ø – 
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*"m�*#"����� �&g"'j���e�� )"#�����l )�#��l); 
ª�� 1�-(*&)!', 2, j.�.: 1,2 � (6H, 2CH3), 2,48 j (1H, CH(CH3)2), 3,36 j (2H, CH2SO2). 
 
�Q8�K5HGO JG8B<;TF5;@H< Q GQ5R<>8B>G5E<FS]5B8>5K -8FG*. �" '"mh��% 0,5 $ (0,0027 j"#�) 

����%'+#"'��% � 10 j# ��&!"�% m� )�j��!�"i !&j*&'�!%'� *"(!%*"�" �"����#� ��&!"�"��e '"mh�� 
1,04 $ (0,0054 j"#�) �m"o%!��!�"(%#�g"��!% )�#�u. �&�)��e�% j�(% ��!'�j%��#� m� *&'&j�x%����l 
0,5 $"�, "(�� g�#�!'%��#�. �"mh����) �m g�#�!'�!% %*�'u��#� % ��)%%j�, %!�"'&��e �ëlm)�e *'"�%)! 
m�!�'�#� % ��&!�#"�"j% &!&'�, %!�"'&��e "(�� ���g�#�!'"�%��#�. 
!'�j��" 0,32$ (28,2  %) Rf= 0,37 
(2-*'"*��"#:o&�m&� – 1:1) *'"�%)!% ��m�j��&��l (10). ��#�!'�! ��&!�#"�"$" &!&'% %*�'u��#� m� 
)�j��!�"i !&j*&'�!%'�, "!'�j�#�  0,088 $ (10,8  %) Rf= 0,71 (2-*'"*��"#:o&�m&� – 1:1) �’lm)"$" 
*'"�%)!% j"�"m�j��&��l (9). 

�#l *'"�%)!% (10) �.*#. 48 "�.  
���e�&�", %   � 36,63 H 5,23  Cl 9,48  N 11,57  S 35,65. C11H18ClN3O4S4. 

oh�(#&�", % � 37,13 H 5,10  Cl 9,96  N 11,81  S 36,04.  
�¸-(*&)!', h�(!"!� *"$#�����l ×, (j-1: 710ó***, 804 ø***, 996-1104**, 1420,1560ø (!'��m��"�& 

)�#��&), 850, 1160, 1258, 1300 (�-Cl),  1124.s,1312 .�s(SO2); 
(** ”��+�uh�” )"#�����l )�#��l. *** ó – *#"����� �&g"'j���e�� )"#�����l )�#��l; ø – 

*"m�*#"����� �&g"'j���e�� )"#�����l )�#��l). 
ª�� 1�-(*&)!', 2, j.� 1,18 � (12H, 4CH3), 2,48 j (2H, 2CH(CH3)2), 3,34 j (4H, 2CH2SO2). 
 
	RL5N5;CBBO ;CQ<FS>8>GN.  *"*&'&���+ ��x�+ '"o"!�+ o%#� "*�(��� (��!&m� +��")(�#�-

�"�"$" &(!&'% ��-o%!�# !�"(%#�g")�(#"!� (1) [28], (�j-!'��m��"��+ &(!&'�� j&!��-, &!��- � 
*'"*��!�"(%#�g")�(#"! (2-7) [29] m�j��&��lj �!"j�� $�#"$&��� ("#lj� #%k��+ j&!�#�� �#�g�!�h��+ 
!�"(%#�g")�(#"! � 2,3-��+#"'+��")(�#��� � ����%'+#"'��� ���*"����".  
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)'�j "*�(���+ % ���&m$�����+ '"o"!�+ ��!'"$&�"�j�(��+ $&!&'"��)#�h��+ &(!&'�� 
�#�g�!�h��+ )�(#"!, m� ���#"$�h��j� j&!"��)�j� j� "!'�j���j� 3-+#"'"-2-+��")(�#��"��e S-&(!&' 
j&!��!�"(%#�g")�(#"!� (8), 2,4-��+#"'!'��m��"��e S-&(!&' �m"o%!��!�"(%#�g")�(#"!� (9) � 6-+#"'"-
2,4-o�((��-o%!�#(%#�g"��#!�")-	��-!'��m�� (10). 
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�*"#%)� (8-10) "!'�j��" ��j� �*&'x&, i+ �������%�#���(!� *��!�&'�k&�� ����j� ���, 
o%�"�� – &#&j&�!��j ���#�m"j !�  j&!"��j� �¸, 1� ª��-(*&)!'"()"*�i. 
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�#l ��!'"$&�"�j�(��+ $&!&'"��)#�h��+ �#�g�!�h��+ !�"(%#�g")�(#"! (1-10) j� *'"�&�&j" 
*'"$�"m"����e ()'����$ g�m�"#"$�h�"i �)!���"(!�. �#l *'"$�"m%����l �)!��"(!� �)�m���+ (*"#%) 
o%#� ��o'��� )"j*’u!&'�� *'"$'�j� PASS (Prediction of Activity Spectra for Substances), �" 
*'"$�"m%n m� (!'%)!%'�"u g"'j%#"u +�j�h�"i '&h"���� 565 ����� o�"#"$�h�"i �)!���"(!�, l)� 
�)#uh�u!� "(�"��� � *"o�h�� g�'j�)"#"$�h�� &g&)!�, j&+���mj� ��i, j%!�$&���(!�, )���&'"$&���(!�, 
!&'�!"$&���(!� � &jo'�"!")(�h��(!� [26]. �&'&��l !"h��(!� *'"$�"m% �#l *'"$'�j� PASS (!��"��!� 
o#�m�)" 85 %, �" ��#)"j �"(!�!��" �#l ii m�(!"(%����l �� *'�)!��� m j&!"u *'"$�"m% (*&)!'� 
o�"#"$�h�"i �)!���"(!� �"��+ '&h"��� [26]. �&m%#�!�!� m��e(�&�"$" ��j� *'"$�"m% m ej"��'��(!u  
�� ù70 % *"���" % !�o#. 1. 

�� "(�"�� "!'�j���+ '&m%#�!�!�� j� ��m��h�#" ��*'lj)� *&'(*&)!����+ &)(*&'�j&�!�#���+ 
o�"#"$�h��+ �"(#��k&��. ��), �#l 	��-!'��m��"��+ &(!&'�� �#�g�!�h��+ )�(#"! (2-7, 9, 10) 
*&'x"h&'$"�" ��'!" m��e(��!� &)(*&'�j&�!�#��� �"(#��k&��l ��!��&*'&(��!�"$", ��!��(!j�-
!�h�"$", )�'��"!"��h�"$", ��!�!'"jo"!�h�"$", ��!����o&!�h�"$" !� *(�+"!'"*�"$" &g&)!��, 
"()�#�)� m� '&m%#�!�!�j� *'"$�"m% ej"��'��(!� *'"l�% ��o'���j� "o’n)!�j� �)�m���+ &g&)!�� 
o#�m�)" 100 %. 	�(")"u n � ej"��'��(!� (~100 %) !"$", �" !�"(%#�g"&(!&'� (2–7, 9, 10) (*'�l!�j%!� 
���!�"'&��u *"!"j(!�� � #�)%��!�j%!� h"#"��h� (!�!&�� ��(g%�)��i. �&�" ��kh"u (~97 %) n 
ej"��'��(!� *'"l�% ���&�)�m���j� (*"#%)�j� (%���"'"mx�'u��#��"$" � ��!��x&j�h�"$" &g&)!��.  

�#l !�"(%#�g"&(!&'�� (1, 8), �" j�(!l!� +��")(�#��"��e g'�$j&�!, !�)"k �(�%n ej"��'��(!� 
*'"l�% *(�+"!'"*�"$", (%���"'"mx�'u��#��"$", ��!��(!j�!�h�"$", ��!�!'"jo"!�h�"$", )�'��"-
!"��h�"$" � ��!��x&j�h�"$" &g&)!��, "���) *"'���l�" m 	��-!'��m��"��j� !�"(%#�g"&(!&'�j�  �"�� 
n ��kh"u (70–83 %). 

��"(%#�g"&(!&'� (1, 3, 4, 6, 7, 9, 10) �"��#��" �"(#��k%��!� �� ��l���(!� �&'j�!"#"$�h�"i ��i, � 
(*"#%)� (1, 8) – �"��!)"�" �& e �� *'")��&!�h��e  &g&)!. 

	�!'" ���m��h�!�, �" �#l j"�"m�j��&��+ !�"(%#�g"��!��+ *"+����+ ����%'+#"'��% (2-4,9) 
*"*'� )"'�(�� �)!���"(!�, '&m%#�!�!� *'"$�"m% ��l��#� ej"��'��(!� �(�%����l !�)�+ �&o�k���+ 
&g&)!��, l) j"k#���(!� *"�'�m�&��l x)�'� (�� 92–94 %) � *"�'�m�&��l "h&e (�� 71–75 %). �#l 
��m�j��&��+ !�"(%#�g"��!��+ *"+����+ ����%'+#"'��% (5-7, 10) ��+ *"o�h��+ &g&)!�� ��l�#&�" �& 
o%#". ��)! *'"l�% ���&m$�����+ �)!���"(!&e ����%'+#"'��"j n *��!�&'�k&��j. � "$#l�% �� �& 
j"k�� m'"o�!� ��(�"�"), �" ��&�&��l �"��!)"�"i !�"(%#�g"��!�"i $'%*� m��k%n j"k#���(!� 
*'"l�% *"o�h��+ &g&)!�� 	��-!'��m��"��+ !�"(%#�g"&(!&'��. 

�#l ��m��h&��l �*#��% !�"(%#�g"��!�"i $'%*� �� (*&)!' o�"#"$�h�"i ��i ��!'"$&�"�j�(��+ 
$&!&'"��)#�h��+ (!'%)!%' j� m��e(��#� *'"$�"m"����e ()'����$ g�m�"#"$�h�"i �)!���"(!� ���-
�%'+#"'��% � 2,3-��+#"'+��")(�#��% m� �"*"j"$"u *'"$'�j� PASS. �#l !&(!"����+ (*"#%) 
��l�#&�" �&#�)% )�#�)�(!� j"k#���+ �)!���"(!&e m ej"��'��(!u �� > 70 %, m")'&j�  ����%'+#"'�� 
j"k& *'"l�#l!� 2310 �)!���"(!&e,  �  2,3-��+#"'+��")(�#�� – 2221.  ��!'"�j�(��+ $&!&'"��)#�h��+ 
(!'%)!%'�+ m !�"(%#�g"��!��j� g'�$j&�!�j� )�#�)�(!�  j"k#���+ �)!���"(!&e �(!"!�" m��m�#�(�, 
���)'���n *&'(*&)!��� (!�"'&��l #�)�'(�)�+ (%o(!����e m ��#&(*'lj"���"u )"'�(�"u ��nu 
��)#uh�" �  �&"o+���% "j�x&��". ��), ��*'�)#��, �#l 3-+#"'"-2-+��")(�#��"�"$" S-&(!&'% 
j&!��!�"(%#�g")�(#"!� �"�� (!��"��!� 7, � �#l 2,4-��+#"'!'��m��"�"$" S-&(!&'% �m"o%!��!�"(%#�-
g")�(#"!� – 9. 


)'�j !"$", j� *"'���l#� h�(#"�� m��h&��l ej"��'�"(!&e *'"l�% &g&)!��, ��m��h&��+ �#l 
��!'"$&�"�j�(��+ $&!&'"��)#�h��+ !�"(%#�g"&(!&'�� �m m��h&��lj� ej"��'�"(!&e *'"l�% 
���#"$�h��+ &g&)!�� "o�m"��j�" $&!&'"��)#�h��j� (!'%)!%'�j�, � �(!��"��#�, �" ��&�&��l !�"(%#�-
g"��!�"$" g'�$j&�!� �� m��h&��l ej"��'�"(!&e �*#���n �&�(!"!�", m")'&j� �#l 	��-!'��m��"��+ 
!�"(%#�g"&(!&'�� ej"��'�"(!� m�&o�#�x"$" "���)"��, � #�x& � )�#�)"+  ��*��)�+, n ��kh�j� ��  
0,1  % (!�o#��l).  
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