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	 C>>^? &U=C�� �?B&>&��? =>&W= �]7=>=: = &>��?�=: &c�]�&W& '�T�?�=: = =�>�=_== CU?_=-
�=C> 7 C=C>?'d =CB�CC>7?��&W& =�>?��?B>. �CC'>�=7�>C: 7&U�&C� U&C>�&?�=: =��?�?�== 
&c�]&7, 7 >&' �=C�? &C�&7��? &>�=�=: &c�] &>  U&�:>=:, 7 &C&c?��&C>=, �]�=�=: '?�6� &c�]-
��' = U&�:>=���' '?d�=]''= &c�c&>B= =�A&�'_== (�?T?�=: ]6�). �&B]� 7?6��:  �&�^ 
�?��&C?>?7�d = �?��>B=d '&6?�?� U�= B&'U^�>?��&� �?�=]_== z�?'?�>&7 &c�]�&W& '�T�?�=:. 
�CB��7?>C:  U�=�&6 >7&��?CB=d ]6�, d�B>?�=]���:C: 7�:7�?�=?' = �]�?T?�=?' U�&>=-
7&�?�=� 7 �C�&7=:d �?T?'�d ]6�. �C&c&? 7�='�=? �6?�?�& �&�= =�>�=_== = z'&_=� 7  �?T?-
�== >7&��?CB=d ]6�. �cC��6�>C: 7���? A��B_== z'&_=� BB =�C>��'?�> �U�7�?�=: U&7?-
6?�=?', C�?6C>7 '&c=�=]_== >7&��?CB=d �?C��C&7 = '?d�=]' &_?�B= >=U 7��>�=C=C>?'�&W& 
B�=>=B. 	7&6=>C: �W?c� z'&_=�, U&]7&�:��: 7��=C�:>^ 7?�=�=�� = ]�B C�&��&� z'&_== C 
U&'&�^� U�&C>�d &U?�_=� �6 ?� C&C>7�:��='=. 4>�&=>C: c=���&? 6?�?7& z'&_=� � &C�&7-
�== �?A�?BC=7��d &_?�&B. �U�?6?�:�>C: &C�&7��? d�B>?�=C>=B= z'&_=&��^��d C&C>&:�=�. 
�&7=]� �c&>� C7:]� C �]7=>=?' UU�> �W?c�� z'&_=�, z�>�&U=��&W& &U=C�=: d�B>?-
�=C>=B z'&_=&��^��d C&C>&:�=� = U&C>�&?�=: 6?�?7 z'&_=� BB CU&C&c &U�?6?�?�=: 7>&�=�-
��d z'&_=� U�>�' &_?�&B �CU?d&7 =�= �?�6� 6��W=d ��6?�. 

�������� 	�
��:� ��"������� 	$��#	� � ��	���
��� #����� � !�	���	����� � �������� � �����
�� �
!	�
���K���� �����$�����	��� ���	��	��������
	
�	���� ������	���	���&�

���
����: G	����(� E&F&� ���?�?�=: &c�]&7, >7&��?CB=? ]6�=, z'&_=&��^��? &_?�B= / 
�.V. `&'=��d // ��>&�&W=: U�&?B>=�&7�=:. – 2018. – �. 8, %2(28). - 4.175-189. – DOI: 
10.18287/2223-9537-2018-8-2-175-189.�

�"�&���� 
20 �?> �]6, 7 '�>? 1998 W&6, U& =�=_=>=7? U�&A?CC&� y.
. �&CU?�&7 7 W. �?�?-

C�7�^–��?CCB=� C&C>&:�C: ������ C?'=�� «�>��?�=? &c�]�&W& '�T�?�=: = =�>�=_== 
CU?_=�=C> 7 C=C>?'d =CB�CC>7?��&W& =�>?��?B>», ]67T=� ='U��^C �]7=>=� �&7&� U-
�6=W'� =CB�CC>7?��&W& =�>?��?B> (��), U�?6U&�W��?� =�>?W�_=� �&W=�?CB=d = &c-
�]��d U�?6C>7�?�=�. 	 C>>^? C6?�� U&U�>B U&67?C>= �?B&>&��? =>&W= z>&W& �]7=>=:. 

�B �?&6�&B�>�& &>'?��&C^ (C'., �U�='?�, [1-3]), 7 &C�&7? �?�&7?�?CB&W& '?d�=]' 
U&]��=: �?�=> W=c�=6�: =�>?��?B>��^�: B&W�=>=7�: C=C>?', 7 B&>&�&� &c�]�: (U�-
7&U&��T��:) = C='7&�^�&-�&W=�?CB: (�?7&U&��T��:) B&'U&�?�>� >?C�& C7:]��. �&-
��T�=: U&-�]�&'� 7&CU�=�='�> :7�?�=: &B�����?� C�?6�, �]�=�� =d �&�^ 7 >7&��?-
CB&� �c&>? '&]W, �?&6=�B&7& =d &>�&T?�=? B& 7�?'?�=, BB='=->& C7&�C>7'= &c�6?> 
>&�^B& &6�& U&��T�=?, 6��W='= — &c, �& 7 �]�&� C>?U?�=, = 7C? z>= C7:]= 7]='&6?�-
C>7��> C�&��?�T=' &c�]&'. CU?_=�=]_=: U&��T�=� ]B���?>C: �? >&�^B& 7 d�B>?�? 
&c�c>�7?'&� =�A&�'_==, �& = ��
��	��!�	��

��	$��$	��&��?7&? — 6?�C>7�?> U&T-
W&7&, �&W=�?CB= U&C�?6&7>?�^�& [4]. V&�^T=�C>7& �?�^��d ]6�, �?T?'�d U�= �U�7�?-
�==, U�&?B>=�&7�==, U�&W�&]=�&7�==, '&�=>&�=�W? = >.U. — 7C?W6 '�&W&AB>&���? C& 
C�&��&� B&��?�:_=?� U�'?>�&7, = B�=>?�== &_?�B= �?]��^>> �C>& �?&6�&]����,  =�&-
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W6 = U�&>=7&�?�=7�. �>C�6 7&]�=B�> C�&��&C>= 7 U�=�:>== �?T?�=:, &C&c?��& U�= 
��C>B=d �?C��C��d &W��=�?�=:d = ��=�== �?-AB>&�&71. �U�&>=7, U�= B>=7_== U�7&-
W& U&��T�=: U�&_?CC U&=CB �?T?�=: — 7�C&B&CB&�&C>�&�, c?] U&TW&7&� �&W=B= =, BB 
U�7=�&, c?]� ��
����� �� 
	#�����. ��= z>&' �?�&7?B =CU�>�7?> z'&_=&��^��� U&6Ü�', 
76&d�&7?�=?, &c&C>�:?>C: ?W& ��7C>7?��&-z'&_=&��^�&? 7&CU�=:>=?. 

1 ��#�����2 �4��5�" 
��?67�=>?�^�& 66=' B�>B=� &c]&� =6?� = C&&c��?�=� ��C>�=B&7 �U&':��>&W& C?-

'=�� 1998 W., C7:]���d C U�&c�?''= &>��?�=: &c�]�&W& '�T�?�=: 7 =�>?��?B>��^-
��d C=C>?'d = �?�=]_=?� =��?�?�== &c�]&7. 

	 [3] y.
. �&CU?�&7 U=T?>, �>& 7 �� 6�: '&6?�=�&7�=: &c�]��d B&'U&�?�>&7 '�T-
�?�=: 7 U?�CU?B>=7? C�?6�?> U?�?�>= &> &6�&� C=C>?'� U&�:>=� B 6��W&� C=C>?'? U&�:>=�, 
C7:]���d C _?�&C>�&C>^� = B�'��:>=7�&C>^� &c�], ?W& �7�&7?C=?' = U�&C>&>&�, �CU�?-
6?����&C>^� = 6=�'=B&�. �& ?W& '�?�=�, ��7�&7?T?��&C>^ ]�=>?�^�&W& &c�] :7�:?>C: 
��&W&' =C>=�� 7 �&W=B?,  =6?: ?W& A&B�C=�&7B= = C>c=�=]_== U�>�' �U�&�?�=: �?U&-
C�?6C>7?��& C7:]� C ��=�=?' � �?�&7?B C=C>?'� 7�&�6����d z>�&�&7. 4�?6�: >B=' 
U�?6C>7=>?�:' TB&�� W?T>�^>-UC=d&�&W== BB R. 	?�W?�'?� = 	. ���?�, &� U&�W?>, �>& 
&c�] ?C>^ _?�&C>��� W?T>�^>, = 7 z>&' C&C>&=> ?W& B�6=��^�&? &>�=�=? &> U&�:>=:. 
	 C='7&�^�&-�&W=�?CB=d '&6?�:d �� =] &6�=d �>7?��6?�=� 7�7&6:>C: 6��W=?. �& 7 ��  
U�B>=�?CB=  &>C�>C>7��> '?d�=]'� U&�&�6?�=: &c�]&7 =] 6��W=d &c�]&7.  

	 [5] �.�. ��]�?_&7 ��:6� C _?�&C>�&C>^� &c�] 7�6?�:?> c�C>�&>� &c�c&>B= &c�-
]&7 �?�&7?B&' = C7:]�7?> ?� C «7�&�6����'= �?��&>?d�&�&W=:'=». 	 �?]��^>>? =' c�� 
U&C>�&?� UU�> UC?76&&U>=�?CB=d �?��&���d C?>?� BB '&6?�^ �c&>� C C=C>?''= &c�-
]&7.  

	 [6-8] �.�. 	�^B'� CU�7?6�=7& &>'?�?>, �>& C&6?���=? >?�'=� «&c�]» (image) � 
UC=d&�&W&7, ]�='��=dC: =CC�?6&7�=?' &c�]�&W& '�T�?�=:, C��?C>7?��& &>�=�?>C: &> 
&c�]&7 7 B=c?��?>=�?CB&' U&�='�== (7 >?&�== �CU&]�7�=: &c�]&7); AB>=�?CB= 7 B=-
c?��?>=B? &c�] &U�?6?�:?>C: �?�?] �c&� U�=]�B&7, >B �?, BB = U&�:>=? 7 �&W=B?. 	 UC=-
d&�&W== �? &c�] ?C>^ _?�&C>�&? C�cÜ?B>=7�&? U�?6C>7�?�=? &cÜ?B>&7 &B�����?W& '=�. 

�c�] ?C>^ '�C�?��: B�>=�, =6?: =�= 7U?�>�?�=?. �c�]�&? '�T�?�=? C&7?�T?>C: 
7 A&�'? C7:]= = C&�?>�=: &c�]&7. �W& &C�&7�: A��B_=: C&C>&=> 7 C&]6�== ��7C>7?���d 
(7>&�=���d) &c�]&7 = &U?�=�&7�== ='= 7 U�&_?CC? �?T?�=: ]6�. 

	 UC=d&�&W== U&�='�=? '?d�=]'&7 C&]6�=: �]�=���d &c�]&7 &U=�?>C: � UC=d=-
�?CB=? A��B_== = U�&_?CC�. �B 7 [9] 	.V. ��C&7�' c��= �B]�� C�?6���=? d�B>?�=-
C>=B= UC=d=�?CB=d &c�]&7:  
�� 67�?6=�: U�=�&6, A��B_=&��^��� 6��=]' (&c�] BB U�&6�B> &>��?�=: = �?W��:>&� 

6?�C>7=:), C �?' C7:]� =6?: ?W& B7�>&7�=:, >.?. 7�6?�?�=: 6?B7>�&W& ]6�? ��&7�: 
�?W��:_== = C&&>7?>C>7���?W& B&W�=>=7�&W& =�>?�7�;  

�� '�&W&��&7�?7&? C>�&?�=? &c�]&7 7 B&W�=>=7�&� C=C>?'? – 7&CU�=:>=?, U�?6C>7�?�=?, 
7&&c��?�=?;  

�� 7&]'&��&C>^ U&C>�&?�=: �>=_=U=����=d &c�]&7, >.?. &c�]&7 c�6��?W& (&U?�?��-
�?? &>��?�=? U& �.�. 
�&d=��);  

�� C&U&C>7�?�=? >?B��?W& &c�] C z>�&���' (&c�]-_?�^). 

                                                 
1 � «�?-AB>&�d» C'., �U�='?�, C>>^� 7 1-&' �&'?�? ����� ] 2018 W&6: *������� L&�& � M���
	�� *&F. 
«�> &�>&�&W=� U�&?B>=�&7�=: B B&W�=>=7�&� C?'=&>=B?»,  >B�? �c&>� H���������+&)& «���?�?�=: ]��=� 
= ��-AB>&��: B�>B=� &c]&� 08» - http://www.computer-museum.ru/frgnhist/ne-faktor.htm. N���&����& 
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�CC'&>�=' &c�]� 7&CU�=:>=:, U�?6C>7�?�=: = 7&&c��?�=: [6-10]. *	
!������ ?C>^ 
_?�&C>�&? &>��?�=? U�?6'?>&7, C=>�_=� = C&c�>=�, 7&]�=B��?? U�= �?U&C�?6C>7?��&' 
7&]6?�C>7== &cÜ?B>&7 7�?T�?W& '=� (�]6��=>?�?�) � C=C>?'� �?_?U>&�&7. 4&&>7?>-
C>7?��&, 	$��#��	
!������ A&�'=��?>C: U�= �?U&C�?6C>7?��&' 7�?T�?' 7&]6?�C>7== = U&6-
�]�'?7?> ��=�=? A=]=�?CB&W& &cÜ?B>-&�=W=��. �W& B���?7&� d�B>?�=C>=B&� :7�:?>-
C: B&�C>�>�&C>^, >.?. &>�&C=>?�^�: �?]7=C='&C>^ &c�] &cÜ?B> &> =]'?�?�=: 7�?T�=d 
�C�&7=� ?W& �c��6?�=:. 

4�?6���=� ��&7?�^ B&W�=>=7�&� C=C>?'� – z>& ��&7?�^ !���
��������, B B&>&��' &>-
�&C:>C: &c�]� U�?6'?>&7, C&c�>=�, C=>�_=�, 7&]�=B��=? 7 U':>= (� &C�&7? U�&_?CC&7 
U�=U&'=��=:). ��?6C>7�?�=? ?C>^ 7>&�=����, &U&C�?6&7���� &c�], B&>&���, BB U�7=-
�&, A&�'=��?>C: � &C�&7? '�&W&B�>�&W& 7&CU�=:>=: &cÜ?B>-&�=W=��, �& c?] >?B��?W& 
7&]6?�C>7=: 7�?T�=d �]6��=>?�?� � &�W�� ��7C>7. �$��#8!���
�������� 7�C>�U?> BB 
C7&?W& �&6 '&C> '?�6� 7&CU�=:>=?' = &c�]��' '�T�?�=?'. 

�B&�?_, 	$��#��		$��"���� ?C>^ >B�? 7>&�=���� &c�], B&>&��� 7&]�=B?> c?] �?U&-
C�?6C>7?���d 7�?T�=d 7&]6?�C>7=�, &U=�?>C: � U�&_?CC� U&�&�6?�=: &c�]&7 =] &c�]&7 
= &>�&C=>C: B c�6��?'�. �>& 7�'�T�?���� &c�], �=B&W6 ��?? �? 7&CU�=�='7T=�C: = 
�C>& �? ='?��=� ��&W&7 7 &B�����?� 6?�C>7=>?�^�&C>=. �'?��& C >B='= &c�]'= 
C7:]�7�> U�&6�B>=7�&?, >7&��?CB&? '�T�?�=?. 	&&c��?�=? U�?6U&�W?> U&W���?�=? �?-
�&7?B 7 C7&� 7��>�?��=� '=� = C&]6�=? 7 ��' &c�]&7, B�>=�&B = =6?�&7.  

	��?�T=' '?d�=]'&', &c?CU?�=7��=' U?�?d&6� '?�6� B&W�=>=7��'= ��&7�:'=, 
:7�:?>C: W����:_=: =�A&�'_==, C7:]��: C U�&_?CC'= cC>�W=�&7�=: (7 �C>�&C>=, C&-
]6�=: &c�]_) = B&�B�?>=]_== (U�=7?6?�=: U�='?�, =���C>�_== �?W&-�=c&) [10]. 

	 [11] V.
. �&c�=�CB=' c��& U�?6�&�?�& U&�:>=? «&c�]��� �:6». �U�?6?����&'� ]�=-
>?�^�&'� &c�]� =�= 7>&�=���' &c�]', 7&]�=B��=' U�= 7&CU&'=��=:d, '&�?> C&&>7?>-
C>7&7>^ '�&�?C>7& c�=]B=d =]&c��?�=�, B&>&��? '&��& �CC'>�=7>^ BB &c�]��� �:6. 
�B=? �:6� '&��& >�B>&7>^ BB B&W�=>=7��? A�?�'&7�? C>��B>���, W6? A�?�'� C&&>7?>-
C>7�?> >=U=���� U�?6C>7=>?�^ &c�]�&W& �:6 (�d?>=U),  C�&>' C&&>7?>C>7��> &c�]� 
6��&W& >=U, �]�=���=?C: U& &>6?�^��' �?7?�c�=]�?'�' =�= >��6�& 7?�c�=]�?'�' 
d�B>?�=C>=B'. V&�^T&� =�>?�?C U�?6C>7�:?> C&]6�=? �W�:6��d �=�W7&-&c�]��d c] 
]��=� � &C�&7? &c�]��d �:6&7. 

�]�W?': 7 C>>^? B&�_?U_=: =��?�?�== &c�]&7 &C�&7� � U�=�_=U? 'BC='�' 
=�A&�'_==, CA&�'��=�&7��&' �.
. �&�=_���' [1, 2]. ��=�_=U 'BC='�' =Cd&6=> =] 
>&W&, �>& U&7?6?�=? 6U>=7��d C=C>?' ��c&� U�=�&6� (c=&�&W=�?CB=d, >?d�=�?CB=d, C&_=-
�^��d) >�?c�?> &c?CU?�?�=: ��
�������#����	�����	������ 6�: ?� �=���T?� 6U>_== 
B C�?6?. �&�=�?C>7?��&� '?�&� 6U>_== C���=> C�?6�:: 7]='�: =�A&�'_=: O� '?�6� 
�C�&7=:'= C�?6� = �?B_=:'= C=C>?'�:  

OPQ RS�T�=.>UVPQ RSWVPQSVPRSX�T�=.>UVPQYRSWVPQSX ,  
W6? VPQS �VPRS - c?]�C�&7��? 7?�&:>�&C>= C&c�>=� Q = R;  
VPQ RS - 7]='�: 7?�&:>�&C>^ C&c�>=� (Q R);  
VPQYRS - �C�&7�: 7?�&:>�&C>^ �C>�U�?�=: Q U�= �C�&7== �C>�U�?�=: R. 
�>& 7���?�=? ='??> 6&C>>&��& :C��� A=]=�?CB=� C'�C�: ?C�= C&c�>=? (�C�&7=?) � 

U&7�T?> 7?�&:>�&C>^ C&c�>=: ( (>B, �>& VPQYRS c&�^T? VP(S), >& ]��=> '?�6� C&c�>=:'= Q 
= R ?C>^ C7:]^. � '?�&� z>&� C7:]= C���=> 7]='�: =�A&�'_=: OPQ RS. V�6?' �CC'>�=7>^ 
C&c�>=: Q = R BB �?�=]_=� ]��?�=� �?B&>&��d C������d 6=CB�?>��d U?�?'?���d Z = [. 
	 &c�?' C���? U?�?'?���? Z �[ :7�:�>C: 7?B>&�'=. �?U?�^ C�?6��� 7]='��� =�A&�'-
_=� '?�6� U?�?'?���'= Z = [ '&��& &U�?6?�=>^ C�?6���=' &c�]&': 

OPZ [S�T��Q��R�VPQ RS�=.>�UVPQYRSW�VPQSX�T��R�VPRS��Q�VPQYRS�=.>�UVPQYRSW�VPQSX�T�\PZS8\PZW[S,  
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W6? \PZS�T�8��Q��R�VPQ RS� =.>�VPQS - c?]�C�&7�: z�>�&U=: (�]�&&c�]=? =�= C&cC>7?��: =�-
A&�'_=:, C&6?���:C: 7 Q); 
\PZW[S�T�8�Q��R�VPQ RS�=.>�VPQYRS�T�8��R�VPRS��Q�VPQYRS=.>�VPQYRS - �C�&7�: z�>�&U=:, &>��-
��: ��=�=? U&'?d 7 «=�A&�'_=&��&' B��?», �?&6�&]���&C>?� 7 C7:]:d '?�6� ] = 
[ =�= “�]�&&c�]=? &T=c&B”, 7&]�=B��=d U�= U?�?6�? =�A&�'_== '?�6� Z = [. 
�&W6 CU�7?6�=7& C�?6���?? C&&>�&T?�=?:  

OPZ [�S�T�����VPQ RS�=.>�UVPQYRSW�VPQSX�8^�/?Q, W6? Z [ - C������? 6=CB�?>��? U?�?'?���?. 
 Q� R� VPQ R)

 
�>B, 7]='�: =�A&�'_=: U�?6C>7�:?> C&c&� �?B&>&��� A��B_=&�� B�?C>7. 
��= z>&' �? C�?6�?> U&�='>^ 7]='��� =�A&�'_=� C�=TB&' �]B&, >&�^B& BB B&�=-

�?C>7?���� '?�� U&���?���d «C7?6?�=�». �>& 7?C^' �C>��� C����. 	 &c�?' C���? =�-
A&�'_=: ?C>^ �?B&>&�: C>>=C>=�?CB: '?� C7:]= '?�6� 67�': U?�?'?���'=: �?' C=�^�?? 
C7:]^, >?' c&�^T? 7]='�: =�A&�'_=:. y��W&� U&6&c�&� '?�&� 7]='&6?�C>7=: :7�:?>C: 
B&zAA=_=?�> B&��?�:_==. �c? z>= '?�� >?C�& C7:]�� 6��W C 6��W&', �& 7]='�: =�A&�'-
_=: :7�:?>C: 7 �?B&>&��d &>�&T?�=:d c&�?? &c�?� = ��=7?�C�^�&�. ��, �U�='?�, U�='?-
�=' = 7 >&' C���?, B&W6 U?�?'?���? �? :7�:�>C: �U&�:6&�?���'= '�&�?C>7'=. 

��&'? >&W&, �. �?��&� [12], 77&6: C7&� '?�� =�A&�'_==, &U=��C: � U&�:>=? 7?�&:>-
�&C>=. �>& c��& C7:]�& C U�=�&6&� >?d ]6� 7 >?d�=B? C7:]=, =] B&>&��d 7��&C� >?&�=: 
=�A&�'_==. �6�B& U&]6�?? 
.�. �&�'&W&�&7 U&B]� [13], �>& 7?�=�=�� VPQS �? &c:]>?�^-
�& =�>?�U�?>=�&7>^ BB 7?�&:>�&C>^. �&6 �?� '&��& U&�='>^ «&>�&C=>?�^��� 6&��», 
«B&�_?�>�_=�», «�C>&>�», C B&>&�&� ]��?�=? Q 7C>�?�?>C: C�?6= 6��W=d ]��?�=�. �B: 
=�>?�U�?>_=:, C&d��:: A&�'�^��� UU�> = &C�&7��? 7�7&6� >?&�== =�A&�'_==, 7 >& 
�? 7�?': ]��=>?�^�& �CT=�:?> CA?�� ?� U�=�&�?�=:. 	 �C>�&' C���?, VPQS '&�?> �C-
C'>�=7>^C: = BB 7?�&:>�&C>^, ?C�= '� ='??' 6?�& C& C�����&� U?�?'?��&� =�= '&�?' 
77?C>= (d&>: c� =CB�CC>7?��&) BB&�->& '?d�=]' C�����&W& 7�c&�. �U�='?�, =�>�=>=7-
�& '� ��7C>7�?', �>& c?�: >&�B � �?��&' A&�? - 7?C^' =�A&�'>=7��� &cÜ?B>, U&>&'� 
�>& &>�&C=>?�^�: U�&�6^ >&�B= '� U& C�7�?�=� C U�&�6^� A&�. 

	 U&C>��=��?'&' U&6d&6? ?�� 7�?� U�=�_=U !	�	"������	��&c�>�&� C7:]=. �C�= 7 
>?d�=�?CB=d C=C>?'d �=c&�?? T=�&B& U�='?�:?>C: U�=�_=U &>�=_>?�^�&� &c�>�&� C7:-
]=, U�?6U&�W��=� �U�7�?�=? U& B�=>?�=� '=�='=]_== �?�?�>?�^��d &>B�&�?�=� =�= 
�CC&W�C&7�=� '?�6� 7d&6��'= = 7�d&6��'= C=W��'=, >& 7 c=&�&W=�?CB=d C=C>?'d 
7?6��?? '?C>& ]�='?> U�=�_=U U&�&�=>?�^�&� &c�>�&� C7:]=, &C�&7���� � =6?? �?�-
>?�^�&C>= &>B�&�?�=�. 	]='�: =�A&�'_=: VPQ RS U�= �?B&>&��d �C�&7=:d '&�?> �7?�=-
�=7>^C: c�C>�??, �?' 7?�&:>�&C>= VPQS = VPRS 7 &>6?�^�&C>=. �&C�? U�?&6&�?�=: �?B&>&�&W& 
U&�&W U& U�=�_=U� U&�&�=>?�^�&� &c�>�&� C7:]= U&���?' 'BC='�'. 

	 ��' C&C>&:> &C�&7��? �]�=�=: '?�6� &c�]&' = U&�:>=?'?  
�Cd&6: =] 7?�&:>�&C>�&� B&�_?U_==, &C�&7�&? �]�=�=? '?�6� &c�]&' = U&�:>=?' C&-

C>&=> 7 >&', �>& U&�:>=? ?C>^ C&7&B�U�&C>^ &cÜ?B>&7 = '&6?�=��?>C: �?B&>&��' �7�&'?�-
��' �CU�?6?�?�=?',  &c�] - d&�'&&c�]��'. 4�?6C>7=?' z>&W& �]�=�=: 7 �CU�?6?�?�=-
:d :7�:?>C: >&, �>& &c�] &c?CU?�=7?> c&�?? 7�C&B&? ]��?�=? 7?�&:>�&C>= VPQ RS U& C�7�?-
�=� C U&�:>=?', U&]7&�:��=' U�?&6&�?7>^ U&�&W = ]U&'=�>^C:. 	 '�&W&'?��&' U�&-
C>��C>7? U�=]�B&7 �CU�?6?�?�=? 7?�&:>�&C>= 6�: &c�] 7�W�:6=> BB �?B=� «W=U?�d&�'», 
6�: U&�:>=: - BB «W=U?�U�>&». �&�?��&, z>& =6?�^��? A&�'� &c�] = U&�:>=:. � U�B>=-
B? 7C>�?�?>C: '�&�?C>7& U�&'?��>&���d A&�'. �] z>&W& �? �]�=�=: 7�>?B�> W�7��? 
&C&c?��&C>= &c�] U& C�7�?�=� U&�:>=?': &U�?6?����&C>^, CC='=�:_=:, B�'��:>=7�&C>^, 
_?�&C>�&C>^, B&�B�?>�&C>^ &c�] = cC>�B>�&C>^ U&�:>=: [2]. 

�!�����_��	
��� 	$��#�& �c�] &>�=�?>C: &> U&�:>=: U�?�6? 7C?W& ]��=>?�^�& c&�^-
T?� &U�?6?����&C>^� C7&=d U�=]�B&7. �U�='?�, ?C�= U&�:>=? :c�&B 7B���?> 7 C?c: :c-
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�&B= B�C��?, ���>�?, ]?����? (�>& 6?�?> U�=]�B «_7?>» �?&U�?6?�����'), >& &c�] :c�&-
B '&�?> &c�6>^ >&�^B& &6�=' ]��?�=?' z>&W& U�=]�B, �U�='?�, c�>^ B�C��'. �& �? 
&>�&C=>C: B 6��W=' U�=]�B' (�]'?�, 7B�C = U�.) 	 &c�?' C���? z>& &]��?>, �>& &c�]� 7 
U�&C>��C>7? U�=]�B&7 C&&>7?>C>7�?> &>�&C=>?�^�& '�: &B�?C>�&C>^,  d�B>?���' �C-
U�?6?�?�=?' 7?�&:>�&C>?� 6�: �?W& :7�:?>C: W=U?�d&�' 7 <-'?��&' U�&C>��C>7? U�=]�B&7, 
6�: U&�:>=: – z>& W=U?�U�>& (�7�&'?��&? �CU�?6?�?�=?). 4&&>7?>C>7?��& «>=U=��&'�» 
&c�]� (7 �T?' U�='?�? B�C�&'� :c�&B�) C&&>7?>C>7�?> 7?�T=� d&�' (�=c&�?? =�A&�-
'>=7��� &c�]). 

�6�& =] &C�&7��d A&�'�^��d �]�=�=� '?�6� &c�]&' = U&�:>=?' C&C>&=> 7 >&', �>& 
6�: &c�] U�&=]7&6�: 4VW4R &>�=�� &> ���: U&�>= 7C�6�, ] =CB���?�=?' 7?�T=�� d&�', 
W6? U�&=]7&6�: &c��?>C: 7 ���^. y�: U&�:>=: U�&=]7&6�: 4VW4R �7� ���� U&�>= 7C�-
6�, ] =CB���?�=?' W��=_ &c�C>=, W6? &� �? &U�?6?�?�.  

+

��������&��> &C&c?��&C>^ &c�] >?C�& C7:]� C U&�:>=?' >>�B>&�: 7 >&' C'�C-
�?, �>& 7?�T=� d&�' BB >&�B �=c&�^T?� =�A&�'>=7�&C>= U�=>:W=7?> C&C?6�=? >&�B= 
(]��?�=: U�=]�B&7), CC='=�=��: c�=]B=? U�?6C>7�?�=:. �&z>&'� >=U=���� &c�] = CU&-
C&c?� ]'?�>^ '�&�?C>7& c�=]B=d &c�]&7. �AA?B> CC='=�:_== 6?�?> &c�] '�&��7-
C>7=>?�^��' B �?c&�^T=' &>B�&�?�=:' C7&=d U�=]�B&7. �&���?>C: C7&?W& �&6 zAA?B> 
7&�&�B=, B&W6 7C�, �>& U&U6?> 7 c�=��T�� &B�?C>�&C>^ &c�], BB c� �C�=7?>C:, >.?. 
CC='=�:_=: :7�:?>C: C7&?&c�]��' '?d�=]'&' &c&c�?�=: U�= C&d��?�== &U�?6?����&-
C>= &c�]. 	 &>�=�=? &> &c�] � U&�:>=: U&6&c��d >>�B>&�&7 �?>. �6=�C>7& U&�:>=: 
&c?CU?�=7?>C: �? zAA?B>&' CC='=�:_==,  C?'=&>=�?CB=' U�>�', C U&'&�^� &c�?W& ]�-
B, B&>&��� CC&_==��?>C: C& 7C?'= B&'c=�_=:'= U�=]�B&7, 7d&6:�=d 7 U&�:>=?, = C��-
�=> =d U�?6C>7=>?�?'. 

7���������	
��&�	��&? �]�=�=? '?�6��&c�]&' = U&�:>=?' C&C>&=> 7 >&', �>& U&7>&-
�?�=? &c�] '?�:?> ?W& �CU�?6?�?�=? 7?�&:>�&C>?�, 6?�: ?W& c&�?? B��>�' = 7�C&B='. 
�>& &U�?6?�:?> B�'��:>=7�&C>^ &c�]. y�: U&�:>=: U&7>&�?�=? �? ='??> C'�C� - �7�&-
'?��&? �CU�?6?�?�=? 7?�&:>�&C>?� �? '?�:?> A&�'�, =��? &�& U?�?C>?> c�>^ �7�&'?�-
��'. �] z>&W& C�?6�?> 7���� AB>: 7 B�CC=�?CB&� �&W=B? U�=�:>=? =�= �?U�=�:>=? 7�CB-
]�7�=: &U�?6?�:�>C: ?W& =C>=��&C>^� =�= �&��&C>^� �] = �7C?W6. � U&7>&�?�=? ]6?C^ 
�=�?W& �? '&�?> =]'?�=>^. �U�&>=7, 7 &c�]�&' '�T�?�== '�&W&B�>�&? U&7>&�?�=? B-
B&�->& =6?= '&�?> U?�?7?C>= ?� =] U&6U&�&W&7&W& C&C>&:�=: 7 �6U&�&W&7&? = B�6=��^�& 
=]'?�=>^ &>�&T?�=? B �?� C�cÜ?B> - C �?W>=7�&W& � U&]=>=7�&?. �>& C7&�C>7& &c�] =W-
�?> 7���� �&�^ 7 U�&_?CCd >7&��?C>7: U�&C>&? '�&W&B�>�&? U&7>&�?�=? �C�&7=� ]6�= 
'&�?> U?�?7?C>= �?T?�=? =] c?CC&]�>?�^�&W& � ��&7?�^ C&]��=:. �B ��? &>'?��&C^, 7 
z>&' �? �U�7�?�== 6?�C>7�?> zAA?B> U&�&�=>?�^�&� &c�>�&� C7:]=, �7=�&&c�]�& U?�?-
7&6:�=� C=C>?'� 7 �&7&? C&C>&:�=?. 

���	
��	
��� 	$��#� &c?CU?�=7?>C: ��=�=?' C=�^��d C7:]?� '?�6� U�=]�B'=, B&-
>&��? U&]7&�:�> U& �?CB&�^B=' ]6���' U�=]�B' 7&CC>�7�=7>^ &C>�^��? - &>C�>-
C>7���=? =�= =CB�����?. �C�= U�7=�^�& ]6�>C: d&>: c� &6� =] B&&�6=�> 7?�T=�� 
W=U?�d&�' Q, >& >?' C'�' &U�?6?�:�>C: �=c&�?? 7?�&:>��? (�=c&�?? =�A&�'>=7��?) 
]��?�=: = &C>�^��d B&&�6=�> - R ` = >.6. �>=' &c�] &>�=�?>C: &> U&�:>=:, B&>&�&? >B=' 
C7&�C>7&' �? &c�6?>.  

�67 ]��?�=? &6�&W& =] U�=]�B&7 U&�:>=:, &U�?6?�:?>C: �=T^ C?�?�=? W=U?�U�>&, 
>.?. �?B&>&��? 6=U]&�� =]'?�?�=� &C>�^��d U�=]�B&7, =] B&>&��d �= &6�& �? :7�:?>C: 
U�?6U&�>=>?�^��'. ���? W&7&�:, U�=]�B= &c�] C7:]�� 6&C>>&��& U�&���'= CC&_=-
_=:'=, >&W6 BB � U&�:>=: >B=? C7:]= '?�6� U�=]�B'= &>C�>C>7��>, U�=]�B= C��?-
C>7��> 7 ]��=>?�^�&� C>?U?�= �?]7=C='& 6��W &> 6��W: ]67 ]��?�=? &6�&W&, '� �? U&-
���?' 7>&'>=�?CB= ]��?�=� 6��W=d U�=]�B&7. 
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7	�����	
��� 	$��#�� �� �$
�����	
��� !	�����& �B C�?6�?> =] U�?6�6��?W&, &c�] 
CU&�>��& C>�?'=>C: B �=c&�^T?� B&�B�?>�&C>=, z>& ?W& �=c&�?? �C>&��=7&? C&C>&:�=?. 
�&z>&'� '�&�?C>7& U�=]�B&7 &c���& U�=C�>C>7��> 7 &c�]? &6�&7�?'?��&, =d �?7&]'&��& 
&>6?�=>^ 6��W &> 6��W. �c���& U�= U&U�>B? �'?�?��& �c�>^ BB&�->& U�=]�B U�&=Cd&-
6=> ?W& CU&�>��&? C'&7&CC>�&7�?�=?. �U�&>=7, U�=]�B= U&�:>=: �?WB& &>6?�:�>C: 6��W 
&> 6��W, cC>�W=���>C: = '&W�> ]67>^C: = �CC'>�=7>^C: U& &>6?�^�&C>=. �&z>&'� U&-
�:>=? '&�?> �C>&��=7& C��?C>7&7>^ � ��c&', CB&�^ �W&6�& 7�C&B&' ��&7�? cC>�B>�&-
C>=, >&W6 BB &c�] �? '&�?> c�>^ cC>�B>��': �=T����� �C>= C7&=d U�=]�B&7, &� U?�?-
C>�> c�>^ &c�]&'. 

2 �"����7'�2 5�&��� 
y�: >&W& �>&c� 7�:7=>^ �]�=�=? '?�6� &c�]��' = U&�:>=���' '?d�=]''= &c�-

c&>B= =�A&�'_==, 66=' &U�?6?�?�=? ]6�= � :]�B? >?&�== '�&�?C>7 = >?&�== 7?�&:>�&-
C>?�. �6�?� c�6?' �]�7>^ >B&? &U=C�=? &cÜ?B>, B&W6 ]6�� ]��?�=: >&�^B& �?B&>&-
��d ?W& U�=]�B&7 (�C�&7=: ]6�=) = ����& ��>= (7&CC>�&7=>^) ]��?�=: &C>�^��d ?W& 
U�=]�B&7 (�?T?�=? ]6�=). 

��C>^ 7 U�&C>��C>7? U�=]�B&7 ='??>C: �?B&>&�&? '�&�?C>7& 7&]'&���d �?T?�=�. 
��6&? �C�&7=? (U�?6U&C��B) 7 7=6? U�?6=B>, �B�6�7: � �?W& &W��=�?�=?, ]6�> 
C7&� U&6'�&�?C>7& �?T?�=�. �&�Ü��B_=: �C�&7=� C&&>7?>C>7�?> U?�?C?�?�=� z>=d U&6-
'�&�?C>7, 7��>�= B&>&��d = 6&���& �?�>^ �?T?�=?. �B �c&>?> B�CC=�?CB:, ��>B: �&-
W=B? �C�= U�?6U&C��B= �? U�&>=7&�?�> 6��W 6��W�, >& U&C�?6&7>?�^�&? ��=]�7�=? 
(B&�Ü��B_=:) U�=7&6=> B >&'�, �>& U?�?C?�?�=? '�&�?C>7 C��?>C:, C>:W=7?>C: B ?6=�-
C>7?��&'� 7�7&6� (�?T?�=�), B&>&��� = U&:7�:?>C: � 7�d&6? C=C>?'�. �C�= BB=?->& 67? 
U�?6U&C��B= U�&>=7&�?�> 6��W 6��W�, >& C&&>7?>C>7���=? '�&�?C>7 �? U?�?C?B�>C:, = 
7&]�=B?> >�U=B - '�&�?C>7& 7�7&6&7 (�?T?�=�) &B]�7?>C: U�C>�'. 	 �C>�&C>=, ?C�= &6-
� =] U�?6U&C��&B :7�:?>C: �&��&�, >& &� '&�?> 7C>�U=>^ 7 U�&>=7&�?�=? C &6�&� =] =C-
>=���d U�?6U&C��&B � >&W6 C=C>?' ]d&6=> 7 >�U=B = &C>�7�=7?>C:. ��� d��?, ?C�= 
>B&� U�&>=7&�?��?� U�?6U&C��B= C�?6= =C>=���d �? &B�?>C: � >&W6 �&W=�?CB: C=C>?-
' 6&d&6=> 6& B&�_ = 7�6�> �&���� 7�7&6. 

	 �?��>B&� �&W=B? (= U�= &c�c&>B? &c�]�&� =�A&�'_==) U&�&�?�=? �?CB&�^B& ���T?, 
U&CB&�^B� ]6?C^ U�=�6�?��&C>^ (=�= 7?�&:>�&C>^ U�=�6�?��&C>=) B 6��&'� '�&�?C>7� 7 
U�=�_=U? �=W6? �? &c��?>C: 7 ���^, d&>: '&�?> c�>^ 7?C^' '�&� 7?�=�=�&� [14]. �&�-
�: U�?6U&C��B = ]6?C^ ]6�> �&��&? '�&�?C>7& �?T?�=�. �& '�&�?C>7& z>& :7�:?>C: �?-
��>B=' = U&>&'� �? =CB���?> 7&]'&��&C>= 6��W=d �?T?�=�. �&�Ü��B_=: C 6��W='=, =C-
>=���'=, U�?6U&C��B'= �? U�=7&6=> C=C>?'� 7 >�U=B, '�&�?C>7& �?T?�=� �=B&W6 �? 
&C>�>C: U�C>�'. �&z>&'� 7&]'&�?� 7�d&6 =] «U&6C&]��=:» 7 «C&]��=?»: U&C>?U?��&? 
�B&U�?�=? U�7=�^��d U�?6U&C��&B = AB>&7 CU&C&c�& U&7�C=>^ U�76&U&6&c=? 7?��&W& 
7�7&6 (�?��?W& ] U�?6?�'= �&��&W& '�&�?C>7) �C>&�^B&, �>& &�, 7 B&�_? B&�_&7, U�?-
&6&�??> �&���� U�?6U&C��B� = U&:7=>C: � 7�d&6? C=C>?'�. �&��: U�?6U&C��B C&]6�> 
&U�?6?������ !	�	� 6�: U�7=�^�&W& 7�7&6, �& U&�&W z>&> 7 U�=�_=U? U�?&6&�='. y�: ��>-
B&� �? �&W=B= U&�&W :7�:?>C: cC&��>��', c?CB&�?��& 7�C&B=', = 7�7&6, �?��=� ] U�?-
6?�'= U�=�:>&� &6��6� �&��&� U�?6U&C��B=, &C>�>C: �7C?W6 �?6&C>�U��'.  

�C�= 67 BB=d->& U&6'�&�?C>7 �? U?�?C?B�>C:, >& '�&�?C>7& �?T?�=� &B]�7?>C: 
U�C>�' = C&&>7?>C>7���=? �C�&7=: ]6�= :7�:�>C: U�&>=7&�?�=7�'=. �>& BB �] ���$	8
����������
����
�������, U&CB&�^B� c&�^T=�C>7& �?>�=7=�^��d >7&��?CB=d ]6� (�U�=-
'?�, =]&c�?>>?�^CB=d [15]) BB �] = C&6?��> U�&>=7&�?�=: 7 C7&=d =Cd&6��d U&C��Bd. 
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�?U?�^ '&��& CA&�'��=�&7>^ &U�?6?�?�=? ��
���	�
� ������BB ]6�=,��C�&7=: B&>&�&� 
7�W�:6:> !�	���	�������������
	���
������. 

 �?T?�=? >7&��?CB&� ]6�= &]��?> �]�?T?�=? U�&>=7&�?�=: [1, 2], B&>&�&? :7�:?>C: 
C�?6C>7=?' &W��=�?��&C>= =Cd&6�&W& '�&�?C>7 U�?6C>7�?�=� C�cÜ?B>. y�: �?T?�=: ]-
6�= �?&cd&6='& 7��>= ] z>= U�?6?��. 4�&��&C>^ C=>�_== C&C>&=> 7 >&', �>& &W��=�?�-
�&C>^ =Cd&6�&W& '�&�?C>7 U�?6C>7�?�=� &c���& �? &C&]��>C: C�cÜ?B>&', �>& :7�:?>C: 
C�?6C>7=?' �?B�=>=�?CB= �C7&?���d U�?6C>7�?�=�, !�����

��	� �&c�=' =C>&��=B&' B&-
>&��d C���=> &W��=�?��&C>^ &U�> C�cÜ?B>. � c]? U&C>��=��?'&W& U&6d&6 '&W�> c�>^ 
&U�?6?�?�� C�?6���=? >?d�&�&W== �?T?�=: >7&��?CB=d ]6� [16, 17]:  
�� �c��6?�=? ] U�&_?CC&' �?T?�=: ]6� zBCU?�>&' = 7�:7�?�=? U�?6�CC�6B&7 U�>�' 

��=] ?W& U&7?6?�=:;  
�� =CU&�^]&7�=? �?A�?BC==;  
�� '&6?�=�&7�=? =�>�=_==. 

	 U?�7&' C���? 7&]'&��& 7>&'>=]=�&7>^ U�&_?CC �?T?�=: = U&U�>>^C: 7?�c�=]&-
7>^ ]��=: zBCU?�>, 7 >&' �=C�? = �&���?, U�?7�>=>^ =d, �U�='?�, 7& '�&�?C>7& U�7=�. 
��?6C>7�:?>C:, �>& =�C>��'?�>�^�&� &C�&7&� 6�: >B&� >?d�&�&W== '&W�> c�>^ �?��&C?>= 
=, 7 U?�7�� &�?�?6^, �?��&���? C?>= U�:'&W& �CU�&C>��?�=:. �?&cd&6='& &c��=>^ 
�?��&���� C?>^ � U�='?�d >&'�, �>& �'??> 6?�>^ zBCU?�>, U&C>�&=7 C&&>7?>C>7����� 
&c������ 7�c&�B�,  ]>?' U�&��=]=�&7>^ z>� C?>^ C U&'&�^� �?B&>&�&� U�&W�''� = 
=]7�?�^ =] �?� ]��=: 7 7=6? U�7=�.  

�����
�a c�6?' &U�?6?�:>^ BB �U�7�?��&? =CC�?6&7�=? C�?6C>7 = &C�&7�=� C&c-
C>7?��&� 6?:>?�^�&C>= C _?�^� U&=CB &W��=�?�=�. ��= >B&' &U�?6?�?�== 7 >?d�&�&W== 
�?T?�=: ]6�, &C�&7��&� � �?A�?BC==, C�?6�?> =CU&�^]&7>^ &c����? '?>&6� =��?�?�== 
]��=�, �& >&�^B& &�=?�>=�&7���? � 7�:7�?�=? U�?6�CC�6B&7,  �? =C>=���d ]��=�. 4&-
W�C�& W=U&>?]? �.
. �&�=_=� [1], �?A�?BC=: :7�:?>C: �]�&7=6�&C>^� U&�&�=>?�^�&� &c-
�>�&� C7:]=, &c?CU?�=7��?� �7=�&&c�]�&? �]7=>=? U�&_?CC. �

'	�����	��������������. 4 >&�B= ]�?�=: >?d�&�&W== =�>�=_=: � z>& >B: >?d�&�&W=: 
�?T?�=: >7&��?CB=d ]6�, B&>&�: U&]7&�:?> U�?&6&�?7>^ U�?6�CC�6B=, ���	
	#�������(. 
�?�=]_=: >?d�&�&W== �?T?�=: >7&��?CB=d ]6� C =CU&�^]&7�=?' =�>�=_== 7&]'&�� � 
&C�&7? &c�c&>B= &c�]�&� =�A&�'_==. ��?&6&�?�=? U&�&W U&6 6?�C>7=?' �&7�d AB>&7 
U& C�>= 6?� :7�:?>C: U�&_?CC&' U?�?��=7�=: C=C>?'�, =]'?�?�=?' �?�^?A U�&>�&C>= 
�CU�?6?�?�=: 7?�&:>�&C>?� 7 U�&C>��C>7? U�=]�B&7. ��& 7&]'&��& >&�^B& � &C�&7? &c-
�]�&W& '�T�?�=: c�W&6�: ��=�=� 7 ��' B�'��:>=7�&W& zAA?B>. s�? >B&� U�&C>&� 
U�=�' BB U&7>&�?�=? �C�&7=� ]6�= 7?6�> B >&'�, �>& 7?�&:>�&C>^ VPQ RS �C>�> = ��& =�= 
U&]6�& U�?&6&�?7?> U&�&W, C&]67?'�� B&�B��=����='= U�?6C>7�?�=:'=, 7 >&' �=C�? - 
�&���' =Cd&6��' U�?6C>7�?�=?'. �&CB&�^B� U':>^ �?�&7?B � C=C>?' �?�7�&7?C�: 
(C��?C>7�?> BB U�=>&B, >B = &>>&B =�A&�'_==), 7 U�&_?CC? �?T?�=: 7?C^' 7���� �&�^ 
=W�?> B&�_?�>�_=: U�=]�B&7 = 7�C&B=� ��&7?�^ B&�B�?>�&C>= U�?6C>7�?�=:. 	 U�&_?CC? 
�?T?�=: >7&��?CB&� ]6�= 7 U&�? 7�='�=: C�cÜ?B> U&C>&:��& U&U6�> >B=? 7�?T�=? 
&cÜ?B>�, B&>&��? &c�6�> �?B&>&��'= U�=]�B'= �?T?�=: = U&>&'� CU&C&c�� 7�=:>^ � 
7?�&:>�&C>^ =CB&'&W& U�?6C>7�?�=:. �U>='�^�& c��& c� ��>= &cÜ?B>, 6?B7>��� 7C?' 
�C�&7=:' ]6�=, �& z>& =CB���=>?�^��� C����. �c���& 7C>�?�?>C: &cÜ?B>, &c�6��=� 
�? 7C?'=, �& '�&W='= U�=]�B'= �?T?�=:, >.?. 6&C>>&��& B&�B�?>���, �>&c� U&'&�^ =C-
B&'&'� U�?6C>7�?�=� U�?&6&�?>^ U&�&W. �'?��& >B&� &cÜ?B> �?�?6B& =W�?> �&�^ !	�8

�#�& �c�>=' 7�='�=?, �>& U&6CB]B zAA?B>=7� >&�^B& >&W6, B&W6 U�&6?�� 6&C>-
>&��& c&�^T: U�?67�=>?�^�: �c&> U& A&�'=�&7�=� =CB&'&W& U�?6C>7�?�=: = ?W& 7?-
�&:>�&C>^, d&>: = &C>�>C: U&6U&�&W&7&�, �& 7C� �? 6&C>>&��& c�=]B B U&�&W�.  
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�c�] - z>& 7C?W6 U�?6C>7�?�=? B&�B�?>�&?. �>=' &� &>�=�?>C: &> U&�:>=:. �6�B& �-
C>& &c�] 7�C>�U?> BB «>=U=���� U�?6C>7=>?�^» c&�?? T=�&B&W& B�CC, >.?. #���%����
	8
	����
���a%�����	�����

��!	�����& �& &c�] = U&�:>=? C&7?�T?��& U&-�]�&'� C&&>�&-
C:>C: C B�CC&' &U=C�7?'�d &cÜ?B>&7 [18]. �C�= U&�:>=? &U=C�7?> 7?C^ B�CC, >& &c�] - 
>&�^B& &6=� &cÜ?B> z>&W& B�CC, �& &cÜ?B> >=U=���� 6�: z>&W& B�CC. �B&� &cÜ?B>, ?C>?-
C>7?��&, &c�6?> >&�^B& 	���� ]��?�=?' B�6&W& =] U�=]�B&7. 	�C>�U: BB U�?6C>7=-
>?�^ B�CC, &c�] �?7&�^�& ]C>7�:?> �C U�=�:>^ ?W& �C>��? &C&c?���? C7&�C>7 ] 7C?-
&c�=?, �>& &c�C�7�=7?> C��?�=? B��W �CC'>�=7?'�d U�?6C>7�?�=�, &UC�&?, B&W6 &>-
�&C=>C: �? B �?T?�=�,  B �
�	���� >7&��?CB&� ]6�=. 

�>B, �?T?�=? >7&��?CB&� ]6�= >�?c�?> �CT=�?�=: B��W �CC'>�=7?'�d U�?6C>7-
�?�=�, 7 >& 7�?': BB 6�: &c�]�&W& '�T�?�=: d�B>?��& C��?�=? z>&W& B��W. 4�?6&7>?�^-
�&, 7=6?>^ �C�&7=: ]6�= (7B���: �&��&?) 7 &c�]�&� A&�'? - ]��=> ]7?6&'& &W��=�=-
7>^ B��W C7&=d U�?6C>7�?�=� C �=CB&' U&>?�:>^ >&, B&>&�&? 7?6?> B �?T?�=�. �B �>& U?�?-
d&6 &> &c�] B U&�:>=� = =]&c����?'� ?W& ]�B� – U�&_?CC 7U&��? ]B&�&'?����. �c�]� 
= &c�]�&? '�T�?�=? CU?_=�=C> =W��> C��?C>7?���� �&�^ 7 A&�'=�&7�== U?�7=���d 
W=U&>?] &_?�B= >&� =�= =�&� C=>�_==.  

3 ��9���5$% ;$�(��  
	 U�&>?B�== >7&��?CB=d U�&_?CC&7 B���?7�� �&�^ =W��> z'&_==. ��� �.4. 	�W&>CB=� 

�>7?��6�, �>& UC=d&�&W=: >7&��?C>7 &U=�?>C:, U�?�6? 7C?W&, � =CC�?6&7�=? z'&_=� 
[19]. ��= W?�?�_== �?T?�=� >7&��?CB=d ]6� =CB���=>?�^�&? ]��?�=? U�=&c�?>?> =d 
&_?�B C U&'&�^� �?B&>&�&W& 7��>�=C=C>?'�&W& B�=>=B. 	 B�?C>7? >B&7&W& '&W�> 7�C>�-
U>^ '?d�=]'� z'&_=� [20]. �B U�= '&6?�=�&7�== �CC�6&��&W& '�T�?�=:, >B = U�= 
'&6?�=�&7�== &c�]&7 7��?�T?� A��B_=?� z'&_=� :7�:?>C: &U�?6?�?�=? &>�&T?�=: 
C�cÜ?B> (�?�&7?B, B&W�=>=7�&W& W?�>) B &cÜ?B>' 7�?T�?� C�?6� C _?�^� �6&7�?>7&�?-
�=: U&>�?c�&C>?� (�?T?�=: ]6�) 7 U�&_?CC? U&7?6?�=:. ��& '&�?> c�>^ U&�&�=>?�^��' 
=�= &>�=_>?�^��'. 	 �?]��^>>? 7]='&6?�C>7=: U&>�?c�&C>^ '&�?> '?�:>^ 7?�=�=�� = 
]�B. �&z>&'� &>�&T?�=? B &6�&'� = >&'� �? &cÜ?B>� '&�?> '?�:>^C: � U�:'& U�&>=7&U&-
�&��&?.  

�&CB&�^B� z'&_== :7�:�>C: =�C>��'?�>&' B7]=&U>='�^�&W& �U�7�?�=: U&7?6?�=?', 
&�= =W��> �&�^ &c&c�����d C=�, �U�7�:��=d C�cÜ?B> B CB&�?�T?'� 6&C>=�?�=� 'B-
C='�' ?W& _?�?7&� A��B_==, �&�^ B&>&�&� 7 =]�W?'&' U&6d&6? =W�?> 7]='�: =�A&�'-
_=: '?�6� �?B_=:'= C�cÜ?B> = C7&�C>7'= ?W& &B���?�=:. �'&_==, U& C��?C>7�, '&��& 
C�=>>^ �?]��^>>&' =�>?W��^�&� &_?�B= C=>�_== �? U& 7C?' &U=C�7��=' ?� U�'?>-
�', B&>&��d '&�?> &B]>^C: C�=TB&' '�&W&,  �=T^ U& �?CB&�^B=' �=c&�?? 7���' d-
�B>?�=C>=B'. 4&&>7?>C>7?��&, z'&_== '&W�> «]U�CB>^» U&7?6?�=?, �? &c:]>?�^�& &U>=-
'�^�&? 7 6��&� U�&d& =]��?��&� C=>�_==, �& >B&?, B&>&�&? 7 �=c&�^T?� C>?U?�= U&]-
7&�=> =]c?�>^ (U�C>^ C c&�^T='= U&>?�:'=) B>C>�&A=�?CB=d U&C�?6C>7=� U�?7�T?�=: 
�?B&>&�&W& 7��&W& (�U�='?�, 7�?'?��&W&) �?C��C. � &C�&7�== U�=�:>&W& U&6d&6 '&�-
�& 77?C>= �W?c�� = B�CC=A=B_=� z'&_=� [21, 22].  

���� ���	
���������

�W?c� z'&_=� U&]7&�:?> 7��=C�:>^ 7?�=�=�� = ]�B C�&��&� z'&_== C U&'&�^� U�&-

C>�d &U?�_=� �6 ?� C&C>7�:��='=. �Cd&6: =] �?B&>&��d U�?6U&�&�?�=�, z> �W?c� �?-
�=]�?>C: 7 '&]W� 7 ��&W&7&� A&�'? C U&'&�^� �?��&U&6&c��d C>��B>�� (�CU�?6?�����d 
7��=C�=>?�^��d C>��B>��). 	 C���&C>=, z>& �? �>& =�&? BB C?>^ U�=�=���d C7:]?�.  
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	 &c�?' C���? U&6 &_?�B&� c�6?' U&�='>^ C�?6���??: ?C�= �?B&>&�&? B&�=�?C>7& 4Q5 
&c'?�=7?>C: � 6��W&? B&�=�?C>7& 4QD�, >& &>�&T?�=? 

(1)�  A5D�T�4Q5W4QD��
= ?C>^ &_?�B - &>�&C=>?�^�: _?��&C>^ ?6=�=_� 4QD, 7���?��: 7 ?6=�=_d 4Q5& 

y�: U&C>�&?�=: �W?c�� z'&_=� (BB �W?c�� &_?�&B) 77&6:>C: &U?�_== C�&�?�=: = 
�'�&�?�=: &_?�&B, �'�&�?�=: &_?�B= � �=C�&. ��?7=6�&, �>& U�= &U�?6?�?�== &_?�B= 7 
7=6? C&&>�&T?�=: (1) C�?6= &_?�&B C��?C>7��> ?6=�=_ = ���^,  z>& ]��=>, �>& c�6�> C�-
�?C>7&7>^ = &_?�B=, &c�>��? 6��W 6��W�. 

�C�= U�?6C>7=>^ 7��=C�=>?�^��� C>��B>��� 7 7=6? C?>=, >& &U?�_=: C�&�?�=: (7 &c-
�?' C���? — 7]7?T?��&W&) �?�=]�?>C: U&C�?6C>7&' U���?�^�&W& C&?6=�?�=: ?� ]7?�^?7, 
B&W6 �?CB&�^B& 7d&6��d U?�?'?���d Q5 7&]6?�C>7��> � &6�� 7�d&6��� QD: 4QD�T��5�A5D�4Q5&�

�U?�_=: �'�&�?�=: &_?�&B &C��?C>7�:?>C: U�>�' U&C�?6&7>?�^�&W& C&?6=�?�=: ]7?�^-
?7: �QbT��QbW�Q5��Q5�T��QbW�QD��QDW�Q5��Q5�T�Ab5��Q5�T�AbD�AD5��Q5�&��>B�6 Ab5�T�AbD�AD5&  

	 z>&� �c&>? U�?6C>7�:?> =�>?�?C ]�B &_?�&B, B&>&��� c�6?' &>��>^ CU�7 = C7?�d� 
&> &_?�B=, U�=��', ]�B U�&=]7?6?�=: &U�?6?�:?>C: U& =]7?C>��' U�7=�' �W?c��. �&W6 
A�bD�A�D5T�Ac

b5 . 

���� ��������������������
�6�&� =] U?�7�d UC=d&�&W=�?CB=d B�CC=A=B_=� z'&_=� c�� U&C>�&?� = &c&C�&7�  

	.R. 	��6>&' [23], B&>&���  &U�?6?�=�  >�=  U��  c]&7�d U&�:���d z'&_=�: 1) «�6&7&�^-
C>7=?-�?�6&7&�^C>7=?»; 2) «7&]c��6?�=?-�CU&B&?�=?»; 3) «�U�:�?�=?-�]�:�?�=?». ��= 
z>&' 67�': U?�7=���'= A&�''= &� C�=>� �6&7&�^C>7=? = �?�6&7&�^C>7=? (C>�6�=?) =�= 
�6&7�?>7&�?�=? = �?�6&7�?>7&�?�=?; �6&7&�^C>7=? :7�:?>C: C�?6C>7=?' = ]�B&' �CU?d,  
C>�6�=? –  C�?6C>7=?' = ]�B&' �?�CU?d = A��C>�_==.  

�>?' �.�. �]�6 [24] 7�6?�=� 10 c]&7�d =�6=7=6��^��d z'&_=�, ='?��=d CU?_=A=-
�?CB=? �?�7��? C�cC>�>� = �?WB& 7���?'�d C U&'&�^� '='=B=. �>& z'&_== �6&C>=, 
U?��=, ��c7=, &>7��?�=:, =�>?�?C, �6=7�?�=:, W�?7, U�?]�?�=:, C>�d, C>�6, 7=��.  

	 [25] c��= U�?6�&�?�� �?>��? &C�&7��d B�=>?�=: 6�: B�CC=A=B_== z'&_=� BB &_?-
�&B: ) ]�B z'&_== (U&�&�=>?�^��� =�= &>�=_>?�^���); c)  �U�7�?��&C>^ z'&_== (� C?-
c: =�= � 6��W=d �=_); 7) =C>&��=B U�&=Cd&�6?�=: z'&_=�;  W) 7�?': 7&]�=B�&7?�=: z'&_=� 
(U�?67&Cd=���=? =�= B&�C>>=����=? z'&_==).  

	 6��&' C���?, � C�cÜ?B> 5 z'&_== d�B>?�=]��> 7�U&��?�=? C&cC>7?���d U&>�?c-
�&C>?�,  � C�cÜ?B> D�&�= 7&]�=B�> 7 z>&� C7:]=, >.?.  &c�C�&7�?�� ���='= z'&_=:'= = ]-
7=C:> &> &>�&T?�=� '?�6� C�cÜ?B>'= D�= 5. �B=' &c�]&', 7 �?]��^>>? �?A�?BC== [26] U&-
���?' «z'&_=� &> z'&_==». �]6?�?�=? z'&_=� U�?6U&�W?> C='U>=��D U& &>�&T?�=� B 5, 
 7 U�&>=7�&' C���? ��=_& �>=U>=:.  

V�6?' =CU&�^]&7>^ U&U��& B�=>?�==  (, c) = (c, 7).  ��C>^ �5 – z'&_=:, U&�='?': 
BB &_?�B �6&7�?>7&�?�=: U&>�?c�&C>= C�cÜ?B> i, B&>&�: '&�?> c�>^ U&�&�=>?�^�&� �5

+ 
=�= &>�=_>?�^�&� �5

�, AD5 – &>�&T?�=? C�cÜ?B> D B C�cÜ?B>� 5, AD5
+&]��?> C='U>=�,  AD5

�– 
�>=U>=�, = �D5 – &_?�B z'&_== C�cÜ?B> 5 C�cÜ?B>&' D. �&W6, C�?6�: 	.�.�?&�>^?7� [25], 
U&���?' �?>��? &C�&7��d C���: z'&_=&��^��d &_?�&B. 
�� �D5

+ = AD5
c��5

c
 . 4�cÜ?B> 5 =CU�>�7?> �6&7&�^C>7=?, C�cÜ?B> D &>�&C=>C: B C�cÜ?B>� 5 U&�&-

�=>?�^�&, = U&>&'� �6�?>C: ?W& �6&7&�^C>7=� (&c�: �6&C>^ =�= C&�6&C>^). 
�� �D5

��T�AD5
���5

+. 4�cÜ?B> 5 =CU�>�7?> �6&7&�^C>7=?, �& C�cÜ?B> D &>�&C=>C: B �?'� &>�=_-
>?�^�& = U&>&'� =CU�>�7?> U& z>&'� U&7&6� C>�6�=?, U?��^.  

�� �D5
��T�AD5

+��5
�

 . 4�cÜ?B> 5 =CU�>�7?> C>�6�=?, C�cÜ?B> D &>�&C=>C: B C�cÜ?B>� 5 U&�&�=-
>?�^�&, = U&>&'� ?W& C>�6�=? 6&C>7�:?> ?'� &W&��?�=? (C&C>�6�=? =�= C&��7C>7=?). 
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�� �D5
c�T�AD5

���5
�. 4�cÜ?B> 5 =CU�>�7?> C>�6�=?, C�cÜ?B> D &>�&C=>C: B C�cÜ?B>� 5 &>�=_-

>?�^�& = U&>&'� =CU�>�7?> �6&C>^ U& z>&'� C���� (]�&�6C>7&). 
4&&>7?>C>7���?? c=���&? 6?�?7& z'&_=� =]&c��?�& � �=C��B? 1.                                            
 
 
 
 
 
 
 
 
 
 

�

�

�

���� ������������	�����������
�]7?C>�&, �>& z'&_== �]�=��>C: � 67 >=U [1]: 

�� 6=�'=�?CB=? ��	��� - �6&7&�^C>7=? = C>�6�=?, C7:]���? C B&�B�?>��'= C>='��'= 
= �?B_=:'=; 

�� 6�=>?�^��? �C>&��=7�? ��	��	������� 
	
�	���� («�C>�&?�=:»), :7�:��=?C: �C�?6-
�����' &>7?>&' � �?B&>&��� C>_=&����� C�?6� - '�&�?C>7& c&�?? =�= '?�?? �?W�-
�:��& 6?�C>7���=d C>='��&7. 
�C�= ��	��� C7:]�� C ������	� U&7?6?�=:, C �?B_=?� � &>6?�^��? B&�B�?>��? C>=-

'���, >& ��	��	��������
	
�	���� &c�C�&7�?�� W�7��' &c�]&' 
����
����
��� ]B&-
�&'?��&C>:'=, ='?�> �C�?6������ =, BB C�?6C>7=?, c&�?? 6�=>?�^��� = �C>&��=7�� d�B-
>?�. ��='?�&' z'&_=&��^��d C&C>&:�=� '&W�> C���=>^ «�C>�&?�=:» (�6&C>^, U?��^, 
>�?7&W = >.U.). 

�U�?6?�=' z'&_=&��^�&? C&C>&:�=? �?�?] C&&>7?>C>7=? (�?C&&>7?>C>7=?) 6?�C>7=� 
(«�?B_=�») C�cÜ?B> �C�&7=:' &B���?�=: («C>='��'»). 4&W�C�& U�=�_=U� 'BC='�' 
7]='�&� =�A&�'_==, '?�&� C&&>7?>C>7=: C���=> 7]='�: =�A&�'_=: '?�6� C>='��'= 
= �?B_=:'= OPZ [S � '?�&� �?C&&>7?>C>7=: '&W�> C���=>^ �C�&7��? z�>�&U== \PZW[S� = 
\P[WZS. �?�7: d�B>?�=]�?> �?CB&'U?�C=�&7��&? �]�&&c�]=? C>='��&7 (C>='���, � 
B&>&��? �?> 6?B7>��d �?B_=�), 7>&�: ?C>^ �]�&&c�]=? �?7&C>�?c&7���d �?B_=�.  

`B>&��, &> B&>&��d ]7=C=> z'&_=&��^�&? C&C>&:�=?, '&��& �C�&7�& �]6?�=>^ � 
7��>�?��=?, d�B>?�=]���=? =�6=7=6, = 7�?T�=?, d�B>?�=]���=? C�?6�. � �=C�� 7��>-
�?��=d AB>&�&7 &>�&C=>C: ��&7?�^ B>=7_== 8� C>?U?�^ '&c=�=]_== z�?�W?>=�?CB=d �?-
C��C&7 C�cÜ?B>. 	 U&�:6B? 7&]�C>�=: U�=�:>& �]�=�>^ C�?6���=? ��&7�= B>=7_==: 
C&�, 6�?'&>; CU&B&��&? c&6�C>7&7�=?; B>=7�&? c&6�C>7&7�=?; �U�:����&C>^ (C>�?CC). 
�&:C�=' 67 B���=d C&C>&:�=:, 7 B&>&��d U�=C�>C>7�?> U�?6?�^�: '&c=�=]_=: =�= U�?-
6?�^�: 6?'&c=�=]_=: �?C��C&7. 	 �&�'? U�?6?�^�& �=]B=' ��&7�?' B>=7_== � �?�&7?B 
:7�:?>C:�C&�. ��?6?�^�& 7�C&B=� ��&7?�^ B>=7_== 7?6�> B �?]B&'� �'?�^T?�=� �]�&&c-

�'&_=: 25  BB &_?�B 7�U&��?�=: 
U&>�?c�&C>= C�cÜ?B> 5 

25
+: �6&7&�^C>7=? 25

�d C>�6�=? 

�'&_=: 2D5 BB �C�&7�: 
&_?�B z'&_== 25

+ 
C�cÜ?B>�5 C�cÜ?B>&' D 

�'&_=: 2D5  BB �C�&7�: 
&_?�B z'&_== 25

�  C�cÜ-
?B> 5 C�cÜ?B>&' D 

�D5
c�T�AD5

c��5
c : 

 &c�: �6&C>^ 
�D5
��T�AD5

���5
c : 

 U?��^, C>�6�=?
�D5

c�T�AD5
���5

� : 
]�&�6C>7&

�D5
��T�AD5

c��5
� : 

 C&C>�6�=?

�=C��&B 1 -  ��='?� c=���&W& 6?�?7 z'&_=� 
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�]=: �?B_=� - =�&W6 7U�&>^ 6& U&��&W& &_?U?�?�=: (C>�U&�). � C>�U&�, = C&� '&��& �C-
C'>�=7>^ BB A��B_=&��^��? C&C>&:�=:, �& �=T^ 7 &>�=_>?�^�&' C'�C�? - BB «�?U�=-
W&6�&C>^ B A��B_=&�=�&7�=�». �c &�= &]���> C�=�?�=? �]�&&c�]=: �?B_=� �?�&7?-
B 6& ��&7�:, =CB�����?W& 7&]'&��&C>^ ?W& A��B_=&�=�&7�=:. 

s�&7?�^ B>=7_== (= C&&>7?>C>7���?? ?'� �]�&&c�]=? �?B_=� \P[SS�C���=> &C�&7-
��' 7��>�?��=' AB>&�&', &U�?6?�:��=' A��B_=&��^�&? C&C>&:�=?. y��W&�, 7�?T�=�, 
AB>&� – C&C>&:�=? C�?6�, 7 B&>&�&� 6?�C>7�?> C�cÜ?B> = B&>&�&? '&�?> c�>^ &d�B>?�=]&-
7�& �]�&&c�]=?' C>='��&7 HP]S&���CC=A=B_=: A��B_=&��^��d C&C>&:�=� &U�?6?�:?>-
C: C&&>�&T?�=?' '?�6� z>='= 67�': AB>&�'= = ?W& 6=�'=B&�. � z>&� &C�&7? '&��& 
7�6?�=>^ [1] C�?6���=? >=U� A��B_=&��^��d C&C>&:�=�. 
�� \PZS^\P[S� - �]�&&c�]=? 7�?T�=d C>='��&7 c&�^T? �]�&&c�]=: �?B_=�. �C�= U�=-

�=�&� z>&W& 6=Cc��C :7�:?>C: �7?�=�?�=? �]�&&c�]=: 7�?T�=d C>='��&7, >& z>& C&-
C>&:�=? d�B>?�=]�?>C: BB ��!��"_��	
��, C>�?CC. �C�= �? U�=�=�&� 6=Cc��C C��-
�=> �'?�^T?�=? �]�&&c�]=: �?B_=� (BB U�7=�&, C�?6C>7=? 6?A=_=> �?C��C&7), >& 
>B&? C&C>&:�=? '&�?> c�>^ &d�B>?�=]&7�& BB �
�	%����&  

�� HP]S�e�\P[S� - �]�&&c�]=? C>='��&7 '?�^T? �]�&&c�]=: �?B_=�. �C�= z>&> 6=Cc-
��C 7&]�=B?> ] C��> �'?�^T?�=: �]�&&c�]=: C>='��&7, >& >B&? C&C>&:�=? U�=�:>& 
�]�7>^ �	�	�	�����(U?�?�=7?>C: BB CB�B, 7:�&C>^): 6?�C>7���=? C>='��� =C�?�-
U�= C7&� =�A&�'_=&���� U&>?�_=�; &c�=� z'&_=&��^��� >&� z>&W& C&C>&:�=: – 
&>�=_>?�^���. �C�= U�=�=�&� 6=Cc��C C���=> �7?�=�?�=? �]�&&c�]=: �?B_=� 
C7?�d �?&cd&6='&W&, >& >B&? C&C>&:�=? &_?�=7?>C: BB $�
!		�
��	�(C�?>�=7&C>^).  

�� 	���� �&�^ =W�?> >B�? AB>&� 6U>=�&7��&C>= C�cÜ?B> B C�?6?. 	&]'&�� >B: 
C=>�_=:, B&W6 C'& U& C?c? �]�&&c�]=? �?B_=�, B&>&��'= �CU&�W?> C�cÜ?B>, �7-
�& �]�&&c�]=� C>='��&7, �& U�= z>&' �?B_== �? C&&>7?>C>7��> C>='��'. 	 �?]��^-
>>? 7&]�=B?> C�&��: C'?C^ C&C>&:�=�, 7 B&>&�&� U�=C�>C>7��> = �U�:����&C>^, = 
c?CU&B&�C>7&,  7]='�: =�A&�'_=: '?�^T? 7&]'&��&W& 'BC='�^�&W& ]��?�=:. 

�� �]�&&c�]=? �?B_=� C&&>7?>C>7�?> �]�&&c�]=� C>='��&7, = U�= z>&' �?B_== 6?B-
7>�� C>='��'. �>& �&�'�^�&?, �c&�?? C&C>&:�=? - &c�=� U&�&�=>?�^��� z'&_=&-
��^��� >&� z>&W& C&C>&:�=:. 	]='�: =�A&�'_=: 7 z>&' C&C>&:�== 'BC='�^�. 	& 
7C?d &C>�^��d C&C>&:�=:d &� '?�^T? 'BC='�^�&�. 
�CC'&>�=' �?B&>&��? AB>&��, &>7?>C>7?���? ] 7&]�=B�&7?�=? z>=d C&C>&:�=�. 
��=�=�&� ��!��"_��	
�� :7�:?>C:, U�?�6? 7C?W&, 7�C&B&? �]�&&c�]=? = C�&��&C>^ 

7�?T�?� C�?6�, 7�����=?C: BB c&�^T&? B&�=�?C>7& C>='��&7, c&�^T=? CB&�&C>= = T=-
�&B=� 6=U]&� =d =]'?�?�=�. 	C? z>= AB>&�� '&W�> c�>^ &d�B>?�=]&7�� &c�=' U&B-
]>?�?' - HP]S&�4�6 C�?6�?> &>�?C>= = >B&� AB>&�, BB �?&�=6��&C>^: 7C:B=� �?&c��-
��� C>='�� �7?�=�=7?> HP]S�= '&�?> C>>^ U�=�=�&� �U�:����&C>=.  

4 6��W&� C>&�&��, =C>&��=B&' �U�:����&C>= '&�?> C>>^ 7C�, �>& &W��=�=7?> �]�&-
&c�]=? �?B_=� C�cÜ?B> \P[S ��U�='?�, c&�^T=? A=]=�?CB=? �W��]B= �6?A=_=> z�?�W==, 
7�?'?�= = 6��W=d �?C��C&7. ��� &6�=' =C>&��=B&' �U�:����&C>= '&�?> C���=>^ �?U&6W&-
>&7�?��&C>^ C�cÜ?B> B 6��&� 6?:>?�^�&C>=.  

'	�	�	���� :7�:?>C: C7&?W& �&6 �>=U&6&' �U�:����&C>=. �C�=� �U�:����&C>^ U&-
�&�6?>C: C�=TB&' c&�^T=' �]�&&c�]=?' C>='��&7, >& '&�&>&�=:, �&c&�&>, C�=TB&' 
'��' =d �]�&&c�]=?'. 	 z>&' C���? C��?C>7�?> c&�^T&? '�&�?C>7& «�?7&C>�?c&7�-
��d» �?B_=�, �?��?? ] U�?6?�'= '�&�?C>7 C>='��&7 Z&�	 z>&' C���? C�cÜ?B>� 7�W&6-
�& C&B��>^ �]�&&c�]=? �?B_=�.  

�>B, �CC'>�=7: U&���?���? 7�7&6� U�='?�=>?�^�& B A��B_=&�=�&7�=� W=c�=6-
�&� =�>?��?B>��^�&� C=C>?'�, '&��& �>7?��6>^, �>& ?C�= 7C? U�?6U&C��B= U�7=�^��, >& 
U�?6U&�>=>?�^�& =CU&�^]&7�=? U&�:>=��&W& '�T�?�=: = ��>B&� �&W=B=. �6�B& ��=�=? 
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�?-AB>&�&7, C>�?CC, 7?6��?W& B U&>?�? �C>= =�A&�'_==, CU&C&cC>7��> 7&]�=B�&7?�=� � 
B&W�=>=7�&� C=C>?'� �&���d U�?6C>7�?�=� & C=>�_==. 	 =6?�? ='?��& W=c�=6�: B&W�=-
>=7�: C=C>?' '&W� c� 7�67>^ 7 z>&' C���? �=c&�?? &cÜ?B>=7��? = 7]7?T?���? �?B&-
'?�6_==. �6�B& ?C�= >B: C=C>?' c�6?> �c&>>^ � &C�&7? ��>B&� �&W=B=, >& 77?6: 7 �?� 
�&��&? U�?6C>7�?�=?, �U�='?�, & d�B>?�? �?=CU�7�&C>= =�= 7�== 7 B�?C>7? &6�&� =] 
U�?6U&C��&B, '� �=c& ]W&�=' ?� 7 >�U=B, �=c& U&���=' �&���? 7�7&6�. � ]6?C^ '&�?> 
&B]>^C: U&�?]��' &c��?�=? B &c�]�&'� ��&7�� C=C>?'�, �c&>��?'� � &C�&7? �?-
��>B&� �&W=B=.  

-�'�<����� 
	 �c&>? U&67?6?�� �?B&>&��? =>&W= �]7=>=: = &>��?�=: &c�]�&W& '�T�?�=: = =�-

>�=_== CU?_=�=C> 7 C=C>?'d ��. �CC'&>�?�� 7&U�&C� =��?�?�== &c�]&7 = �?T?�=: 
>7&��?CB=d ]6�. �C&c&? 7�='�=? �6?�?�& �&�= =�>�=_== = z'&_=� 7 >7&��?C>7?. 4A&�'�-
�=�&7�� =�A&�'_=&���? (z�>�&U=���?) '&6?�= z'&_=�, &cÜ:C�:��=? =d &C�&7��? C7&�-
C>7 = A��B_==. �]7=> �W?c� z'&_=�, U&]7&�:��: 7��=C�:>^ 7?�=�=�� = ]�B C�&��&� 
z'&_== C U&'&�^� U�&C>�d &U?�_=� �6 ?� C&C>7�:��='=. �]�c&>� 7�=�> B�CC=A=-
B_== z'&_=�, U&]7&�=7T=� U&C>�&=>^ 6?�?7& z'&_=� � &C�&7�== �?A�?BC=7��d &_?�&B.  

	 B�?C>7? U?�CU?B>=7��d �U�7�?�=� =CC�?6&7�=� '&��& �B]>^ C�?6���=?. 
�� �CC�?6&7�=? C7&�C>7 = d�B>?�=C>=B &c�]�&W& '�T�?�=: � &C�&7? ��=] U�&_?C-

C&7 U�7&C>&�&��?W&, 6?>CB&W& (�=7�&W&), 7=]��^�&W& = U�&6�B>=7�&W& '�T�?�=:. 
�� 	�6?�?�=? = ��=] &U?�_=� = U�&_?6�� &c�]�&W& '�T�?�=: = =�>�=_==.  
�� �]�c&>B U�=�_=U&7 U&C>�&?�=: :]�B &c�]�&W& '�T�?�=:. 
�� �&'U^�>?��: ='=>_=: 7��?�T=d d�B>?�=C>=B &c�]�&W& '�T�?�=:, &U=���:C: 

� &U�?6?�?�=? &C�&7��d U�&_?6�� = &U?�_=� C &c�]'= �]�=���d '&6�^�&C>?�. 
�� �&C>�&?�=? �&7�d �d=>?B>�� W=c�=6��d =�>?��?B>��^��d C=C>?', &C�&7���d � 

C&7'?C>�&' '&6?�=�&7�== �CC�6&��&W& = &c�]�&W& '�T�?�=:.  
�� �]�c&>B >?&�?>=�?CB=d &C�&7�=� =C�=C�?�=: &c�]&7, 7 >&' �=C�? �]�c&>B �&W=B= 

U?�_?U>=7��d &c�]&7, U�=�_=U=�^�& &>�=��&� &> �&W=B= A&�'=�&7�=: U&�:>=� � 7 
C=�� d&>: c� 67�d B�6=��^��d �]�=�=� '?�6� &c�]'= = U&�:>=:'=: _?�&C>�&C>= 
7&CU�=:>=: = C��?C>7&7�=: z>�&���d &c�]&7 [3]. 

�� �]�c&>B >?&�?>=�?CB=d &C�&7�=� =C�=C�?�=: z'&_=�. 

+����&����7�� 
�c&> 7�U&��?� U�= A=��C&7&� U&66?��B? �``� (U�&?B>� 15-07-02320, 16-07-

00222). 
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MENTAL IMAGE ENGINEERING, CREATIVE PROBLEMS,  
EMOTIONAL EVALUATIONS  
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Abstract 
This paper describes some results in the development and reflection of creative thinking and intuition of a specialist in 
the field of artificial intelligence systems. Problems of Jmage engineering, including the elicitation of main differences 
between image and concept; in particular, between image-based and concept-based mechanisms of information pro-
cessing (problem solving) are considered. The leading role of neural networks and fuzzy models in the computer im-
plementation of creative thinking is shown. The nature of creative tasks, characterized by the identification and resolu-
tion of contradictions in the conditions of the tasks being solved, is considered. A special attention is paid to the role of 
intuition and emotions in solving creative problems. Such important functions of emotions as instrument of behavior 
control, tools of activating creative resources and evaluation mechanism (an intra-systemic critic) are revealed.  The 
algebra of emotions is introduced that allows us to calculate the sign and magnitude of a complex emotion by using 
simple operations over its components. A binary tree of emotions is built on the basis of reflexive estimates. The novel-
ty of the paper is related to the algebra of emotions, entropic models of emotional states characteristics and the con-
struction of emotion tree viewed as a way of specifying secondary human emotions by evaluating the performance of 
other people. 
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