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�>�/��8�&D`�V&:�D>?`�&f&D�&:��&D?`�>�V�&D?&?��>DV&�`_&:�>;�U>�&C&�>_:@D?�&Y&�'@?&h
8���>_�>@��g>���7�5?>7���f�>C�@'�@�>'��@_��`??��D��@D?:@��&�V�&8:>Y�?�&f¥@Ch
?>:>_a>���@U@�>;�'�&Y&C�>?@�>�`��g�_8�/���_�f&?���@�&a@�C>�>��>D�@���@�_��@h
�>;�D&&?�@D@�>;�C�>?@�>@:�V&_:&�;�?��8@;?`D;���?&/��?&�V&���@���@�k_&�&?�@�D@�@�>;m�:�
B&�'@�k?f�>a��>;:DC&Y&m�:DC&�@�'&Y�?�D??`�_f����'>�HCC�?f�>a��X�8>DK7��@�'@�@@�
_��>'�>�:@C?&��;��&Y>C�8&C?&����C�������	����������&V>D:U@Y&�V�?`/�C&?&����V�&h
U���'?@'?>�@DC>��VV�?��&Y>C>�&?�&V@�>�&:�>;�V�&���>D@��¦,/�=§�C� �f&?@� D�8&D?h
?&��&�D�&���'>�:@C?&���'>�C&�D?��Ca>;'>7��'@��&�q?>�8:@�D??`>�>�&?C��:�?��&'@�7��

T��V�&8&��@'��DU>�;?`��U@�V�>D�?D?:>@�:�'@8>�V�&D?��D?:@7����"�LL"��/�����/�
�>f@�W@�>�C@�>������/�:�q?&'�C:�?�@�f�Y&8�;�C&'V�>>��	�5�Hu{u�K�8&f:>�&D`��_h
'@�@�>@���������V�?B&�'@�:J{?�@<«�:�C&��@Ca>>�k�_8�>;�V&�@D?@D?:@���'���C'm7�

������ !"�#�����$�����������%�"������&�
��>D&@8>�;�?@D`�>�	��C��'�:�	�������#�¨�
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�.�. ������� 
��<���	�����-�������$�!" �������� 
�� ���	��� ���������������� ��<��#��	��� ������������, �� ���, @����� 
spiyav@mail.ru 

������$�0 
��&f�@' '�&Y&C�>?@�>�`�&Y& :�f&� ;:�;@?D; C���@:�' q�@'@�?&' V�>�;?>; D�&���g �@U@-
�>� > ��@ f&�@@ V&��:@C �@ ?@�;@? C?��`�&D?>. ��@8�&�@� a@��� �;8 V&8g&8&: > '@?&8&:, V&_-
:&�;��>g V�@8V&�Y?`, �?& V�>�>'@'�@ D >g >DV&�`_&:�>@' �@U@�>; �>f&�@@ �a>&��`��. 
�D�&:��' q�@'@�?&' f&�`U>�D?: >_ q?>g '@?&8&: ;:�;@?D; �>�@��; D:��?C �D?��g C�>?@�>@:, 
 �_�>�>@ _C���@?D; : ?@g >�> >��g q:�>D?>�@DC>g >�> qCDV@�?��g DV&D&fg _8�>; �>D�&:�g 
_��@�>� C&qBB>a>@�?&: :��&D?> C�>?@�>@:. 	 q?>g �D�&:>;g V�@8D?:�;@?D; V&�@_��' V&>DC 
��>:@�D�`��g D�@8D?: '�&Y&C�>?@�>�`�&Y& D�:�@�>; �`?@��?>:, &D�&:���g � �@f&�`U&' 
�>D�@ @D?@D?:@���g CD>&', '?@'?>�@DC> D?�&Y& &f&D�&:���g >, : ?& �@ :�@';, V�&D?�g V�> 
V�C?>�@DC&' >DV&�`_&:�>>. 	 D??`@ V�@8�Y@?D; V&8g&8, D&D?&;�>� : ?&', �?&f� V@�@�?> &? 
�@V�@��:�&Y& V�&D?��D?: C&qBB>a>@�?&: :��&D?> �D?��g C�>?@�>@: C f&�@@ @D?@D?:@��&'� 
8�; �>a, V�>�>'��@Y& �@U@�>@, 8>DC�@?�&'� V�&D?��D?:� V&�>?>C :�f&�. �DV&�`_&:�>@ 
?C&Y& V�&D?��D?: V&_:&�>�& 8&D??&��& V�&D?& C�DD>B>a>�&:?` _8�> V�>�;?>; �@U@�>; > 
DB&�'>�&:?` ��>:@�D�`��� ?f�>a� C&qBB>a>@�?&: D�:�>?@�`�&� :��&D?> �D?��g C�>?@�>-
@: V�>Y&8��� 8�; ��f�g _8� '�&Y&C�>?@�>�`�&� &V?>'>_a>> �`?@��?>:. ��&'@ q?&Y&, �-
�>_ V&�;?>; «:��&D?>» : V�&D?��D?:@ V&�>?>C :�f&� V&_:&�>� �DD'&?�@?` �@C&?&��@ �&:�@ 
DV@C?� D�:�>?@�`�&� &a@�C> '�&Y&C�>?@�>�`��g �`?@��?>:. 	 �D?�&D?>, V&C_� �@C&�-
�@C?�&D?` &D�@8�@�>; �&�'>�&:���g _��@�>� C�>?@�>@:, V�>_�:@'�g qC:>:�@�?��'> V& 
:��&D?>; :�;:�@� ?C �_�:@'�� «C�@:&� qBB@C?», D&D?&;�>� : V&D?&;�D?:@ a@V&�@C C&qBB>-
a>@�?&: D�:�>?@�`�&� :��&D?> C�>?@�>@:, &?:@���>g &8>�C&:�' C���>' B�Y'@�?' V&�>-
?>C> :�f&�. ��&:@8@�& D�:�@�>@ V�@8�&�@��&Y& V&8g&8 D U>�&C& >_:@D?��' '@?&8&' ��>_ 
>@��g>� �. 5?> > �_�f&?� '&8>B>Ca>;, V&:�U��; &f&D�&:��&D?` > V�&D?&?� >DV&�`-
_&:�>; q?&Y& '@?&8. 

�����
� ����: ;������� ������",  ����	�������$�!" �!���, ��������$�!� 	�DEE�
����! 
��������,  ���� ����9� �����<�", ������#��	�� ;����������. 

����������: �����	�", �.�. �C «��'@�>_&:?`» V&�;?>@ «:��@@» / 5.
. �>;:DC>� // ��?&�&-
Y>; V�&@C?>�&:�>;. – 2016. – �. 6, %4(22). - 5. 414-435. – DOI: 10.18287/2223-9537-2016-6-4-414-
435. 


��"���� 
	 B>_>�@DC&' '>�@ V�&D?��D?:-:�@'@�> 8�; D�:�>?@�`�&Y& ��>_ '?@�>�`��g 

&f¥@C?&: C���@:�'> ;:�;�?D; V&�;?>; «8�`U@» > «f�D?�@@». p�; >g C&�>�@D?:@��&Y& >_-
'@�@�>; - ?C DC_?`, «�� ���9�
��» - �@�&:@�@D?:& D&_8�? DV@a>�`��@ >�D?��'@�?�, : 
V�&D?&' D���@ UC&�`��� �>�@�C� > D@C��8&'@�. 	 D&a>�'@ D?&�` �@ _��>'�� �&�` >Y�@? 
V&�;?>@ «:��@@» > &�& ?C�@ V&8�@�>? C&�>�@D?:@��&'� >_'@�@�>�. ��& &�Y�>�@DC> D:;-
_�& D �@V�@��:�& &D��@D?:�;@'�' C�8�' �@�&:@C&' V�&a@DD&' :�f&� �>���U@Y& �@-
U@�>; >_ �f&� :&_'&���g :�>�?&: (�`?@��?>:). 5 D@�@8>�� V�&U�&Y& :@C :&V�&D� 
���#��" ;������	� q?&Y& V�&a@DD D?�&:;?D; :D� f&�@@ C?��`��'> (�V�>'@�, [1-8]). 

p@�& : ?&', �?& V�> �_�'�&' :�f&�@, &D'�D�>:; �@U@�>@ :D@D?&�&��@, �@�&:@C, : C&-
�@��&' D��?@, :�8@�;@? �;8 �_�>���g @Y& ��;�	��� (8@_Y�@Y>��@? V�&f�@'�) ?C, �?&f� V& 
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����������	�"

C�8&'� >_ �>g �`?@��?>:� '&Y�> f�?` �V&�;8&�@�� : D?&�&��, �V�>'@�, >g �g�8U@�>;. 
	 ��C@, ?@g�>C@, qC&�&'>C@ : f&�`U>�D?:@ D���@: qBB@C?>:�&D?` �`?@��?>: V& C�8&'� 
DV@C?� '&�@? f�?` &a@�@� V& 	��#��������" >�> V&�;8C&:&� UC�@, ?& @D?` ;:�;@?D; D&-
&?:@?D?:���>' �D?��' C�>?@�>@'. �C�� �D?��g C�>?@�>@: V�>:&8;? C @8>�&� UC�@ 
(q?& �_�:@?D; ��� ��9�
��"), V&D�@ �@Y& �D?�V@? _C���>?@�`��� q?V V�>�;?>; �@U@-
�>; – B&�'>�&:�>@ �Y&�>?', V&_:&�;��@Y& 8�; C�8&� �`?@��?>:� V& _��@�>;' @� 
�D?��g C�>?@�>@: �DD�>??` _��@�>@ �@C&?&�&Y& 	� ;�	����� 	�������, &V�@8@�;��@Y& 
qBB@C?>:�&D?` �`?@��?>:� : a@�&'. 

�D�> V�> q?&' �>a&, V�>�>'��@@ �@U@�>@ (W��), '&�@? >Dg&8>?` >_ &8>�C&:&� :�-
�&D?> :D@g ��>?�:@'�g DV@C?&:, ��@ :D@Y& �Y&�>?' &C_�:@?D; V�&D?�': >Dg&8; >_ D&-
&f��@�>� V�&D?&?� V&�>'�>; > D>''@?�>> D>?�a>>, 8&D??&��& D�&�>?` _��@�>; �D?-
��g C�>?@�>@: >�> �DD�>??` >g D�@8�@@ �>B'@?>�@DC&@ (V�>�a>V WV�D). 

�������� 1 � �������� ������ �����
� ��������. �D�> &8�> DV@C?� V�@8D?:�;-
�?D; 8�; W�� f&�@@ «:���'>», �@' 8��Y>@, ?& ?�8>a>&��& : q?&' D���@ V�@8�Y@?D; 
V�>�;?` : C�@D?:@ C&'V�@CD�&Y& C�>?@�>; �������9�������� 9��#���� �D?��g C�>?@�>@: – 
?.�. �>�@���� D:��?C�: 
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Y8@ ),...,,( 21 mffff � - :@C?&� _��@�>� m �D?��g C�>?@�>@: mjf j ,...,1, � , mxxx ,...,, 21  - 
:@C?&� C&�>�@D?:@���g :@D&:�g C&qBB>a>@�?&:, &?����>g ��������$��G �������$ 8�; 
W�� �_�>���g DV@C?&: D�:�@�>; �@U@�>�. �8@D` > :&_�>C@? :&V�&D – CC _8?` C&�>�@-
D?:@���@ _��@�>; :@D&:�g C&qBB>a>@�?&:? �f�@V�>_��&, �?& V�&D?@�U@@ �@U@�>@ – 
V�D?` q?> _��@�>; �C�@? W��, D&&f�_�;D` D& D:&>' :��?�@��>' &���@�>@', - �@�@�>_�-
@'&. d@�>g �@ : D&D?&;�>> 8&D??&��& �:@�@��& &V�@8@�>?`, �?&, �V�>'@�, C�D&? �@:@D?� 
: 2,354 �_ :��@@ 8�; �@Y&, �@' @� �'. �� '&�@? 8&D??&��& �:@�@��& �@U>?` V�& D@f;, �?& 
C�D&? «������» >�> «�� ���� ������», �& �@ f&�@@ ?&Y&. �?D�8 :&_�>C@? :&V�&D – :&_-
'&��& �> D&_8?` 8&D??&��& V&�;?��� > U>�&C& V�>_�:@'�� ��������$��G �	��, C&-
?&�; &V�@8@�>� f� �>D�@���@ _��@�>; :@D&:�g C&qBB>a>@�?&:, &?:@���>@ �_�>���' 
���;���  V&�;?>; «:��@@»? 

�8�&� >_ V@�:�g > �>f&�@@ �DV@U��g V&V�?&C : q?&' �V�:�@�>> '&��& D�>??` 
V�@8�&�@���� �. 5?>  ���� ����9� �����<�", ?C�@ �_�:@'�� «��>?>�@DC&@ V��>-
�&:�>@» (Analytic Hierarchy Process, 
��) [9]. 	 @Y& &D�&:@ �@�>? UC�, V�>:@8���; 
: ?f�>a@ 1 [9-11]. 

��>'@�>?@�`�& C &fD��8@'&� V�&f�@'@ q? ��>:@�D�`�; UC� V&_:&�;@? :@D`' 
V�&D?& �DD�>??` _��@�>; C&qBB>a>@�?&: :��&D?> �D?��g C�>?@�>@: : C&�C�@?�&� _8-
�@ V�>�;?>; �@U@�>�, @D�> : �@� W�� V&V��& D�:�>� '@�8� D&f&� �D?��@ C�>?@�>> > D&-
V&D?:>� C�8&� V�@ D&&?:@?D?:���>@ _��@�>; >_ ?f�>a� 1. 
�Y&�>?' �D��? 8&D??&�-
�& @D?@D?:@�@� > &D�&:� � ?&' D&&f��@�>>, �?& @D�> C&qBB>a>@�? :��&D?> C�>?@�>; � : 
k �_ f&�`U@ C&qBB>a>@�? :��&D?> C�>?@�>; �, ?& �DD�>?���� V& q?&'� �@ �Y&�>?'� 
C&qBB>a>@�? :��&D?> C�>?@�>; � 8&��@� �&:�& : 1/k �_ f�?` f&�`U@ C&qBB>a>@�? :�-
�&D?> C�>?@�>; �.  

�C&� V&8g&8 >'@@? 8: �@8&D??C: �@ &�@�` �f@8>?@�`�&@ &f&D�&:�>@ «������!< #�-
��» 1, 3, 5, 7, 9 > f&�`U&@ �>D�& ;���!< ��������" C�>?@�>@: W��-&' (�V�>'@�, V�> 15 
C�>?@�>;g 105 D�:�@�>�), �?& �@ ?&�`C& �?&'>?@�`�&, �& > �@>_f@��& V�>:&8>? C ?��8�& 
�D?��;@'&� ���������������� &a@�&C. �f D8@����g _'@��>; f�8�? f&�@@ V&8�&f�& 
�DD'&?�@�� 8�@@. 
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��	�8�� ���9����$:�;�������8������:

�f�>a 1 –�C� &?�&D>?@�`�&� :��&D?> : '@?&8@ ��>_ >@��g>� �. 5?> V& [11] 

�V�@8@�@�>@ D�:�>?@�`�&� 
:��&D?> 8:�g D�:�>:@'�g 

&f¥@C?&: 

�&qBB>a>@�? :��&D?> 
(: &�>Y>��@ – ��������-

����$ ��������$��" 
��������) 

�f¥;D�@�>; (: B&�'��>�&:C@ &�>Y>��) 

�:�; :��&D?` 1 �:��� :C�8 8:�g :>8&: 8@;?@�`�&D?> : a@�` 
o'@�@��&@ V�@:&Dg&8D?:& &8-
�&Y& �8 8��Y>' 3 �V�? > D��8@�>; 8�? ��YC&@ V�@:&Dg&8D?:& 

&8�&'� :>8� 8@;?@�`�&D?> �8 8��Y>' 
5��@D?:@��&@ >�> D>�`�&@ 
V�@:&Dg&8D?:& 5 �V�? > D��8@�>; 8�? D>�`�&@ V�@:&Dg&8D?:& 

&8�&'� :>8� 8@;?@�`�&D?> �8 8��Y>' 

���>?@�`�&@ V�@:&Dg&8D?:& 7 
�8�&'� :>8� 8@;?@�`�&D?> 8�?D; �D?&�`C& 
D>�`�&@ V�@:&Dg&8D?:&, �?& &�& D?�&:>?D; 
V�C?>�@DC> _��>?@�`��' 

��@�` D>�`�&@ V�@:&Dg&8D?:& 9 
��@:>8�&@ V�@:&Dg&8D?:& &8�&Y& :>8 8@;-
?@�`�&D?> �8 8��Y>' V&8?:@��8@?D; �>f&-
�@@ D>�`�& 

��&'@��?&���@ �@U@�>; 
'@�8� 8:�'; D&D@8�>'> 
D��8@�>;'> 

2, 4 ,6, 8 ��>'@�;�?D; : C&'V�&'>DD�&' D���@ 

 
	 70-g Y&8g V�&U�&Y& :@C f�� V�@8�&�@� ��>:@�D�`��� V&8g&8 C &f¥@C?>:�&'� C&-

�>�@D?:@��&'� ���?� D�:�>?@�`�&� :��&D?> C�>?@�>@: [5, 6], V&���>:U>� �_:�>@  ���-
�� ����� (��>�;?>@ �@U@�>� V�� �@�D?��>'&� �@&V�@8@����&D?>),  :V&D�@8D?:>>, V�> 
@Y& �_:>?>>,  ����� �������!< �������" W�� [12, 13]. �Y& D�?` _C���@?D; : ?&', �?&f� 
V�>_�?`, �?& C&qBB>a>@�?� :��&D?> C�>?@�>@: ;:�;�?D; �@&V�@8@�����'> > &a@�>:?` 
qBB@C?>:�&D?` �`?@��?>: D �@V&D�@8D?:@���' ���?&' :D@Y& '�&�@D?: �@&V�@8@����&D?> 
q?>g C�>?@�>@:. p�; &f�@Y�@�>; �D��?&: q?& '�&�@D?:& _'@�;@?D; ��>:@�D�`��' ?>V&:�' 
�f&�&' ?C �_�:@'�g V&�&�8��>g B��Ca>�. 

�D&f@��& V�&D?& :�Y�;8>? '@?&8 ����� V�>'@�>?@�`�& C &V�@8@�@�>� C&qBB>a>@�-
?&: :��&D?> C�>?@�>@: : �>�@��&� D:��?C@ (1). T@?&8 V&_:&�;@? V&���>?` �Y�;8��@ > V�&-
D?�@ : >DV&�`_&:�>> ��>:@�D�`��@ 8�; ��f�g _8� V�>�;?>; �@U@�>� C&qBB>a>@�?� 
:��&D?> �D?��g C�>?@�>@:,  ?C�@ Y��f�@ V�&�>C��?` : D'� D�?` V&�;?>; «:��@@». �8-
�C& �@��>� : &D�&:@ '@?&8 8&D??&��& D�&���� '?@'?>�@DC>� VV�? &V>D�>; V&-
�&�8��>g B��Ca>� 8@�@? @Y& �@V&�;?��' 8�; f&�`U>�D?: W��. 	 �D?&;�@� �@ D??`@ 
>8@> '@?&8 ����� V�>'@�;�?D; >_���`�& C �D�&:>;' 8@�D?:>; Y>V&?@_� 1, �?& V&_:&�;-
@? &?C_?`D; &? ::@8@�>; V&�&�8��>g B��Ca>�, _'@�>: >g '�&�@D?:& '�&�@D?:&' 8&V�-
D?>'�g _��@�>� �@&V�@8@�@���g C&qBB>a>@�?&: :��&D?> C�>?@�>@: : �>�@��&� D:@�?C@. 
	 �@_��`??@ '@?&8 D?�&:>?D; V&�;?��' 8�; U>�&C&Y& C��Y W��, �?& f�8@? DV&D&fD?:&:?` 
@Y& V�>'@�@�>�. 

1 2����������� ��3��$! ��4����!5 ��������� 
��67��"�����0 #�������� 7� ���77�� �����6�� 
�������� 2 � ��	���� ������� ��������. �8>�D?:@��; :&_'&��&D?` 8�; W�� �C-

_?` D:&� &?�&U@�>@ C D�:�>?@�`�&� :��&D?> �_�>���g �D?��g C�>?@�>@: D&D?&>? : ?&', 
�?&f� &?�@D?> C�8�� >_ �>g C &8�&� >_ �@DC&�`C>g Y��VV :��&D?>, C&?&��@ '&��& &f&-
_��>?` CC 	1, 	2 > ?.8. V& '@�@ :&_�D?�>; :��&D?>. ��> q?&' : C&�C�@?�&� _8�@ V�>-
�;?>; �@U@�>� ��'@�a>; >DV&�`_�@'�g Y��VV 8&��� >8?> D�>?�&, f@_ V�&f@�&: > C�8; 
>_ >DV&�`_�@'�g Y��VV 8&��� D&8@��?` g&?; f� &8>� C�>?@�>�. �?& V&8�@�C>:@?, �?&, : 
&?�>�>@ &? V&8g&8 
��, Y��VV� :��&D?> �&D;? �@ fD&��?���,  &?�&D>?@�`��� g�C?@�, 
?.@. V�>'@�>'� ?&�`C& C ?&� _8�@ V�>�;?>; �@U@�>�, : C&?&�&� �DD'?�>:�?D;. 
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����������	�"

�&Y8 V&;:�;@?D; :&_'&��&D?` 8�; C�8&Y& C&�>�@D?: �D?��g C�>?@�>@: �C_?` :D@ 
:�>�?� �DV�@8@�@�>; q?>g C�>?@�>@: V& Y��VV' :��&D?> (D'., �V�>'@�, ?f�>a� 2-4). 
	 ?f�>a@ 2 _?@'����; D?�&C, �V�>'@�, V&C_�:@?, �?& : C&�C�@?�&� _8�@ V�>�;?>; 
�@U@�>; >'@�?D; ?�> �D?��g C�>?@�>;, V�>��' 8: >_ �>g &?�&D;?D; C V@�:&� Y��VV@ :�-
�&D?>,  ?�@?>� C�>?@�>� – C& :?&�&� Y��VV@ :��&D?>, ?.@. &� f&�@@ :�@�, �@' C�8�� >_ 
8:�g &D?�`��g. 

	 ?f�>ag :�>�?&: �DV�@8@�@�>; C�>?@�>@: V& Y��VV' :��&D?>, &�@:>8�&, :�V&�-
�;�?D; D�@8���>@ �D�&:>;: 
1)� : D?�&C@ �@ '&�@? f�?` �>D� 0, ?.C. �@ '&�@? f�?` V�D?&� Y��VV� _��>'&D?> (?&Y8 @� 

����& V�&D?& V�&V�D?>?`); 
2)� D�'' �>D@� : D?�&C@ �:� �>D�� C�>?@�>@: n; 
3)� : C�8&' D?&�fa@ j 8&���� :D?�@?>?`D; (:&_'&��&, �@ V& &8�&'� �_�) :D@ �>D� &? 1 8& 

n – j + 1 (D�@8�@? >_ �D�&:>� 1 > 2). 

�f�>a 2 – 	�>�?� �DV�@8@�@�>; 8:�g, ?��g > �@?���g C�>?@�>@: V& Y��VV' :��&D?> 

�>D�& �D?��g C�>?@�>@: 
: _8�@ V�>�;?>; �@U@�>� 

�&�>�@D?:&C�>?@�>@: : C�8&� Y��VV@ :��&D?> 

	1 	2 	3 	4 	5 

2 
2 

1 1 

3 
3 
2 1 
1 2 
1 1 1 

4 

4 
3 1 
2 2 
1 3 
2 1 1 
1 2 1 
1 1 2 
1 1 1 1 

 

�f�>a 3 – 	�>�?� �DV�@8@�@�>; V;?> C�>?@�>@: V& Y��VV' :��&D?> 

�>D�& �D?��g C�>?@�>@: 
: _8�@ V�>�;?>; �@U@�>� 

�&�>�@D?:& C�>?@�>@: : C�8&� Y��VV@ :��&D?> 

	1 	2 	3 	4 	5 	6 

5 

1 1 1 1 1   
1 1 1 2     
1 1 2 1     
1 1 3       
1 2 1 1     
1 2 2       
1 3 1       
1 4         
2 1 1 1     
2 1 2       
2 2 1       
2 3         
3 1 1       
3 2         
4 1         
5           

�f�>a� '&��& 8&D?�>:?` '@?&8&' >�8�Ca>>, V&D�@8&:?@�`�& V@�@g&8; &? n C n + 1. 
p�; q?&Y& C�8�� D?�&C� V�@8U@D?:���@� ?f�>a� '&8>B>a>��@' : �&:�@ D?�&C>, V&&�@-
�@8�& V�>f:�;; C C�8&'� �@���@:&'� q�@'@�?� D?�&C> @8>�>a�. 
 _?@' 8&V>D�:@' 
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��	�8�� ���9����$:�;�������8������:

D?�&C> V�@8�8��@� ?f�>a�, 8&f:�;; @8>�>a� V&D�@ V&D�@8�@� _V&��@��&� C�@?C>. 	 V&-
���>:U@�D; �&:&� ?f�>a@ &D?:�;@' �>U` ��>C�`��@ D?�&C> 

�f�>a 4 – 	�>�?� �DV�@8@�@�>; U@D?> C�>?@�>@: V& Y��VV' :��&D?> 

�>D�& �D?��g C�>?@�>@: 
: _8�@ V�>�;?>; �@U@�>� 

�&�>�@D?:& C�>?@�>@: : C�8&� Y��VV@ :��&D?> 

	1 	2 	3 	4 	5 	6 

6 

1 1 1 1 1 1 
1 1 1 1 2   
1 1 1 2 1   
1 1 1 3     
1 1 2 1 1   
1 1 2 2     
1 1 3 1     
1 1 4       
1 2 1 1 1   
1 2 1 2     
1 2 2 1     
1 2 3       
1 3 1 1     
1 3 2       
1 4 1       
1 5         
2 1 1 1 1   
2 1 1 2     
2 1 2 1     
2 1 3       
2 2 1 1     
2 2 2       
2 3 1       
2 4         
3 1 1 1     
3 1 2       
3 2 1       
3 3         
4 1 1       
4 2         
5 1         
6           

2 *�3��$� ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� 
�������� 3 � ��������������� 	���� ���������������� ������!����� ������� 

�����
� ��������. 	 &D�&:� C&'V�@CD�&� &a@�C> '�&Y&C�>?@�>�`��g �`?@��?>: D�@-
8�@? V&�&�>?` :D� '�&�@D?:& _��@�>� C&qBB>a>@�?&: :��&D?> �D?��g C�>?@�>@:, �8&-
:�@?:&�;��>g :�DC_���' W��-&' V�@8V&�?@�>;' (�?& D&D?:�;@? D�?` '@?&8 �����). 
	 �D�&:>;g DB&�'��>�&:���g Y>V&?@_ 1 > 2 q?& V&_:&�;@? �DD�>??` ��>:@�D�`��@ _��@-
�>; C&qBB>a>@�?&: :��&D?> �D?��g C�>?@�>@:, V�>'@�>'�@ V�> �@U@�>> ��f�g C&�-
C�@?��g _8� '�&Y&C�>?@�>�`�&Y& :�f&�. �C>@ ?f�>a� 8�; �@f&�`U&Y& �>D� C�>?@�>-
@: �DD�>?�� : �D?&;�@� D??`@,  �>D�@��& '&Y�? f�?` _��@@ �DD�>?�� 8�; ��f&Y& 
V�C?>�@DC> V&�@_�&Y& C&�>�@D?: C�>?@�>@:. 

�&;D�>' >g >DV&�`_&:�>@ � V�>'@�@ «	�f&� V�&�8C> 8�; D?�&>?@�`D?: q�&V&�?» 
>_ [7]. �Dg&8��@ 8���@ V�>'@� V�>:@8@�� : �@:&� �D?> ?f�>a� 5. 	 V�:&� �D?> V&C-
_�� �&�'>�&:���@ _��@�>; �D?��g C�>?@�>@: : V�@8@�g &? 0 8& 1. 	 V&D�@8�@' D?&�fa@ 
?f�>a� 5 V�>:@8@�� �@_��`??� �D��? C&'V�@CD�&Y& C�>?@�>; V�> Y�'��&� V&�>?>C@ 
:�f&� W��, V&�Y��@Y&, �?& �>f&�@@ :���' C�>?@�>@' ;:�;@?D; «�&�>�@D?:& ��8@�, 
V&8:@�Y��>gD; U�'&:�' :&_8@�D?:>;'», '@�@@ :���' – «	�@'; V&@_8C> &? a@�?� Y&�&-
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8» > @�� '@�@@ :���' – «5?&>'&D?` D?�&>?@�`D?: q�&V&�?». �C&� V&�>?>C@ :�f&� 
&?:@��? ��>:@�D�`��@ C&qBB>a>@�?� :��&D?>, V&C_���@ : D?�&C@ 1, 1, 1 ?f�>a� 7: 
(0,111; 0,278; 0,611). 5 >g >DV&�`_&:�>@' _��@�>@ C&'V�@CD�&Y& C�>?@�>;, �DD�>?��&@ 
8�; V�&�8C> A, �:�& 0,111*1+0,278*1+0,611*0 = 0,389. �DD�>?���@ ��&Y>���' &f�-
_&' _��@�>; 8�; 8��Y>g �`?@��?>: V�>:@8@�� : V&D�@8�@' D?&�fa@ ?f�>a� 5. �C :>8�& 
>_ �@�, �>���U>' :�f&�&' ;:�;@?D; V�&�8C B. 

�f�>a 5 – 	�f&� V�&�8C> 8�; D?�&>?@�`D?: q�&V&�? 

	�>�?� 
�@U@�>� 

�D?��@ C�>?@�>>  
(� '>�>'�') 

�&�'>�&:���@ �D?��@ C�>?@�>> 

�&'V�@CD��� 
C�>?@�>� 

(� '>�>'�') 

5?&>-
'&D?` 
D?�&>-

?@�`D?: 
q�&V&�?  
('��.@8.) 

	�@'; 
V&@_8-
C> &? 

a@�?� 
Y&�&8 
('>�) 

�&�>�@D?:& 
��8@�, V&8-
:@�Y��>g-

D; U�'&-
:�' :&_-

8@�D?:>;' 
(?�D. �@�.). 

5?&>-
'&D?` 
D?�&>-

?@�`D?: 
q�&V&�-

? 
(�&�') 

	�@'; 
V&@_8C> 
&? a@�-
?� Y&-
�&8 

(�&�') 

�&�>�@D?:& 
��8@�, 

V&8:@�Y-
��>gD; 

U�'&:�' 
:&_8@�D?:>-
;' (�&�') 

���VV�  
:��&D?> 	1 	2 	3 	1 	2 	3  

�&qBB>a>@�?� 
:��&D?>    0,111 0,278 0,611  

��&�8C A 180 70 10 1,000 1,000 0,000 0,389 
��&�8C B 170 40 15 0,667 0,000 0,333 0,276 
��&�8C C 160 55 20 0,333 0,500 0,667 0,583 
��&�8C D 150 50 25 0,000 0,333 1,000 4 

'>�>'�' 150 40 10 
'CD>'�' 180 70 25 

3 7��"������ ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� ����"�� -�('' 
�DD'&?�>' ?@V@�`, CC &V�@8@�;�?D; � &D�&:@ Y>V&?@_ 1-3 C&qBB>a>@�?� :��&D?> 

�D?��g C�>?@�>@: : �>�@��&� D:@�?C@. �C �C_�& :�U@, V�> >_:@D?��g C&qBB>a>@�?g 
:��&D?> C&'V�@CD��� C�>?@�>� �>�@��&� D:@�?C> >'@@? :>8 (1). �>V&?@_ 3 V�@8�Y@? 
�DD'?�>:?` @Y& D ���?&' ?&Y&, �?& C&qBB>a>@�?� :��&D?> �@ >_:@D?�� &8�&_���&,  
�>U` V�>�8�@�? �@C&?&�&'� '�&�@D?:� �@&V�@8@����&D?> C&qBB>a>@�?&: X  q�@'@�?&: 
m-'@��&Y& V�&D?��D?:, �8&:�@?:&�;��>g :�DC_���' W��-&' V�@8V&�?@�>;'. �?& '�&-
�@D?:& &V>D�:@?D; D&&?�&U@�>;'> >_ (1) 

(2)�   1101
1

���� �
�

m

j

jj xmjxmj ,,...,,,,..., , 

C C&?&��' 8&f:�;�?D; '&8@�>, &V>D�:��>@ &?�@D@�>@ W��-&' �_�>���g C�>?@�>@: C 
�_�>���' Y��VV' :��&D?>. 

���@�>@ �&:&Y& C&'V�@CD�&Y& C�>?@�>; F &V�@8@�;@?D; V�> q?&' CC D�@8�@@ >_ _��@-
�>� B��Ca>> (1) V& :D@'� '�&�@D?:� X , ?.@.  
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��	�8�� ���9����$:�;�������8������:

(3)�     
�

�

�

��

Xx

Xx

dx

dxfF
F

)(
. 

��&:@8�' V�@&f�_&:�>;:  j
m

j

j
cm

j
m

j

Xx

Xx

j

Xx

Xx

j
m

j

j

Xx

Xx fxf
dx

dxx

dx

dxfx

dx

dxfF
F ��

�

�

�

� �

�

�
��

�

�

�

� �

�

� 	���
11

1
)(

, 

Y8@  

(4)�    mj
dx

dxx
x

Xx

Xx

m

j

j

j
cm ,...,, 11 ��

�

� �

�

� � . 

�C>' &f�_&', V&���@� :���� > C�D>:�� �@_��`??. �C_�&D`, �?& C&qBB>a>@�?� 
:��&D?> �D?��g C�>?@�>@: : �>�@��&� D:��?C@ �@ _:>D;? &? D�:�>:@'�g �`?@��?>: > 
Y@&'@?�>�@DC> V�@8D?:�;�? D&f&� C&&�8>�?� a@�?� 'DD B>Y��� (q?& V&8�@�C>:@? >�-
8@CD cm), &V>D�:@'&� '�&�@D?:&' �@&V�@8@����&D?> C&qBB>a>@�?&: J. �?& V&_:&�;@? V&-
���>?` _��@�>; C&qBB>a>@�?&: :��&D?> C�>?@�>@:, �@V&D�@8D?:@��& �DD'?�>:; '�&-
�@D?: �@&V�@8@����&D?> C�>?@�>@: 8�; C�8&� D?�&C> ?f�>a 2-4. 

	��>D�@�>@ C&qBB>a>@�?&: (4) �@YC& :@D?> '@?&8&' D??>D?>�@DC>g >DV�?�>� >�> 
V�;'�' V@�@f&�&' D '��' UY&', �@V&D�@8D?:@��& :��>D�;; '�&Y&'@���@ >�?@Y���. 
�8�C& 8�; �@f&�`U&Y& �>D� �D?��g C�>?@�>@: '&��& ��>?>�@DC> V&���>?` ?&���@ 
_��@�>; C&qBB>a>@�?&: :��&D?>, �@V&D�@8D?:@��& ��>_>��; Y�B>�@DC>� &f�_ >g 
'�&�@D?: �@&V�@8@����&D?>. 

4 ���������6#�� ��6�;� ������6����!5 #�9::�$������ �����6�� 
"�0 "��5, ��;5 � ���!�;5 #�������� 
"�# �	� ��������, CC D�@8�@? >_ ?f�>a� 2, :&_'&��� �>U` 8:@ �_�>���@ V&�>?>C> 

D�:�>?@�`�&� &a@�C> :��&D?> �D?��g C�>?@�>@:: 

� <2; 2> - &f C�>?@�>; �:�& :���; 

� <2; 1, 1> - &8>� C�>?@�>� :��@@ 8��Y&Y&. 

K� ;����	� <2; 2> >_ �D�&:>� D>''@?�>> x1= x2 = 0,5. 
K� ;����	� <2; 1, 1> �@YC& &V�@8@�>?` C&&�8>�?� a@�?� 'DD '�&�@D?: �@&V�@8@-

����&D?> C&qBB>a>@�?&: :��&D?>. ��& _8�?D; D&&?�&U@�>;'> 
212121 ,1,0,0 xxxxxx �����  

> V�@8D?:�;@? D&f&� �>�>� AB � 8:�'@��&� V�&DC&D?> (x1, x2) (D'. �>D��&C 1). �@�?� 'DD 
q?&� �>�>>, �g&8;�>�D; : @� D@�@8>�@, >'@@? C&&�8>�?� 

25,0
4
1,75,0

4
3 21 ���� xx . 

"�# ���� �������� :&_'&��� �@?��@ �_�>���@ V&�>?>C> D�:�>?@�`�&� &a@�C> :�-
�&D?> C�>?@�>@:: 

� <3; 3> - :D@ C�>?@�>> �:�& :���; 

� <3; 1, 2> - C�8�� >_ 8:�g C�>?@�>@: :��@@ ?�@?`@Y&; 

� <3; 2, 1> - &8>� C�>?@�>� :��@@ C�8&Y& >_ 8:�g 8��Y>g; 
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� <3; 1, 1, 1> - &8>� C�>?@�>� :��@@ 8��Y&Y&,  q?&? 8��Y&� :��@@ ?�@?`@Y&. 
K� ;����	� <3; 3>, >Dg&8; >_ �D�&:>� D>''@?�>>, &�@:>8�&  

333,0
3
1321 ���� xxx . 

 
�>D��&C 1 - T�&�@D?:& �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: 8:�g C�>?@�>@: 

p�; C�8&� 8��Y&� V&�>?>C> �@&fg&8>'& V&D?�&>?` : ?��g'@��&' V�&D?��D?:@ C&qB-
B>a>@�?&: :��&D?> C�>?@�>@: '�&�@D?:& �@&V�@8@����&D?> C&qBB>a>@�?&: :��&D?> C�>-
?@�>@:. ��8&@ >_ ?C>g '�&�@D?: ;:�;@?D; V&8'�&�@D?:&' '�&�@D?:, _8��&Y& D&&?�&-
U@�>;'> 

(5)�   1,0,0,0 321321 ������ xxxxxx . 
�?& '�&�@D?:& V�@8D?:�@�& ?�@�Y&�`�>C&' ABC, V&C_���' � �>D��C@ 2. 

 
�>D��&C 2 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?��g C�>?@�>@: 

V�> �_�>���g V&�>?>Cg D�:�>?@�`�&� :��&D?> C�>?@�>@: 
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��	�8�� ���9����$:�;�������8������:

� �>D��C@ 2 ?&�C> �(1,0,0), �(0,1,0), �(0,0,1) ;:�;�?D; :@�U>�'> �:�&D?&�&��@Y& ?�@-
�Y&�`�>C. �&�C �(1/3, 1/3, 1/3) @D?` ?&�C V@�@D@�@�>; '@8>� q?&Y& ?�@�Y&�`�>C. �&�C> 
D(½, ½, 0), E(½, 0, ½), F(3/4, ¼, 0), G(3/4, 0, ¼) 8@�;? V&V&�' D&&?:@?D?:@��& &?�@_C> [A, B], 
[A, C], [A, D], [A, E]. 

K� ;����	� <3; 1, 2> C �D�&:>� (5) 8&f:�;�?D; �D�&:>; 2321 , xxxx �� , 
C&?&��@ :��@_�? >_ ?�@�Y&�`�>C ABC  ?�@�Y&�`�>C AOC , ;:�;��>�D; '�&�@D?:&' �@-
&V�@8@�@��&D?> C&qBB>a>@�?&: D�:�>?@�`�&� :��&D?> C�>?@�>@: 8�; q?&� V&�>?>C> (�>-
D��&C 3). �Y& a@�?� 'DD �@�>? � '@8>�@ OE  � �DD?&;�>> 8:�g ?�@?@� @� 8�>�� &? ?&�C> 
O  [1]. o�:�@�>@ q?&� '@8>�� >'@@? :>8 [2] 
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�?D�8 txtxtx
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3
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> V�> 
3
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�t  &C&��?@�`�& 444,0
9
4,111.0

9
1,444,0

9
4 321 ������ xxx . 

 
�>D��&C 3 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?��g C�>?@�>@: 

V�> V&�>?>C@ D�:�>?@�`�&� :��&D?> C�>?@�>@: <3; 1, 2> 

K� ;����	� <3; 2, 1>, ��&Y>��& V�@8�8��@'�, C �D�&:>� (5) 8&f:�;�?D; �D�&:>; 
3121 , xxxx �� , 

C&?&��@ :��@_�? >_ ?�@�Y&�`�>C ABC  �@?��@g�Y&�`�>C ADOE , ;:�;��>�D; '�&�@-
D?:&' �@&V�@8@�@��&D?> C&qBB>a>@�?&: D�:�>?@�`�&� :��&D?> C�>?@�>@: 8�; q?&� V&�>-
?>C> (�>D��&C 4). 
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����������	�"

�@?��@g�Y&�`�>C ADOE  D&D?&>? >_ 8:�g ?�@�Y&�`�>C&: ADO > AOE . �@�?� 'DD C�-
8&Y& >_ �>g �@�>? D&&?:@?D?:@��& � '@8>�g OF  > OG  � �DD?&;�>> 8:�g ?�@?@� >g 
8�>�� &? ?&�C> O . 
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�>D��&C 4 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?�@g C�>?@�>@: 
V�> V&�>?>C@ D�:�>?@�`�&� :��&D?> C�>?@�>@: <3; 2, 1> 

�?D�8 rxrxrx
3
1

3
1,

12
1

3
1,

12
5

3
1 321 ���� , 

> V�> 
3
2

�r  &C&��?@�`�&
18
2,
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5,

18
11 321 ��� xxx . 
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Y8@ 10 �� q  - V�'@?�. �&Y8 qxqxqx
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1

3
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3
1

3
1,

12
5

3
1 321 ���� , 

> V�> 
3
2

�q  V&���@'
18
5,

18
2,

18
11 321 ��� xxx . 

�&DC&�`C� ?�@�Y&�`�>C> ADO > AOE  C&�Y��q�?��, ?.@. D&:V8�? V�> :��@�>> :&-
C��Y &D> ��, >g V�&�8> �:�� > V&?&'� C&&�8>�?� a@�?� 'DD �@?��@g�Y&�`�>C ADOE  
�:�� D�@8�@'� �>B'@?>�@DC&'� C&&�8>�? a@�?� 'DD D&D?:�;��>g @Y& ?�@�Y&�`�>C&:. 
�&q?&'� 8�; C&&�8>�? a@�?� 'DD '�&�@D?: �@&V�@8@�@��&D?> C&qBB>a>@�?&: D�:�>-
?@�`�&� :��&D?> C�>?@�>@: V�> �DD'?�>:@'&� V&�>?>C@ V&���>' 
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��	�8�� ���9����$:�;�������8������:

194,0
36
7,194,0

36
7,611,0

18
11 321 ������ xxx . 

K� ;����	� <3; 1, 1, 1> C �D�&:>� (5) 8&f:�;�?D; �D�&:>; 3, 221 xxxx �� , C&?&��@ 
:��@_�? >_ ?�@�Y&�`�>C ABC  ?�@�Y&�`�>C AOD , ;:�;��>�D; '�&�@D?:&' �@&V�@8@�@�-
�&D?> C&qBB>a>@�?&: D�:�>?@�`�&� :��&D?> C�>?@�>@: 8�; q?&� V&�>?>C> (�>D��&C 5). 

 
�>D��&C 5 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?�@g C�>?@�>@: 

V�> V&�>?>C@ D�:�>?@�`�&� :��&D?> C�>?@�>@:<3; 1, 1, 1> 

�Y& a@�?� 'DD �@�>? � '@8>�@ OF  � �DD?&;�>> 8:�g ?�@?@� @@ 8�>�� &? ?&�C> O . 
o�:�@�>@ q?&� '@8>�� >'@@? :>8  
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Y8@ 10 �� k  - V�'@?�. 
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3
1 321 ���� , 

> V�> 
3
2

�k  V&���@' 111,0
9
1,278,0

18
5,611,0

18
11 321 ������ xxx . 

"�# ���
��� �������� :&_'&��� :&D@'` �_�>���g V&�>?>C D�:�>?@�`�&� &a@�C> 
:��&D?> C�>?@�>@:: 

� <4; 4> - :D@ C�>?@�>> �:�& :���; 

� <4; 3, 1> - &8>� C�>?@�>� :��@@ C�8&Y& >_ &D?�`��g; 

� <4; 2, 2> - 8: C�>?@�>; qC:>:�@�?�� 8��Y 8��Y� V& :��&D?> > C�8�� >_ �>g :��@@ 

C�8&Y& >_ 8:�g V�&�>g; 

� <4; 1, 3> - ?�> C�>?@�>; qC:>:�@�?�� 8��Y 8��Y� V& :��&D?> > C�8�� >_ �>g :��@@ 

&D?:U@Y&D;; 

� <4; 2, 1, 1> - &8>� C�>?@�>� :��@@ 8��Y&Y& > C�8�� >_ �>g :��@@ C�8&Y& >_ 8:�g 

V�&�>g; 
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����������	�"


� <4; 1, 2, 1> - &8>� C�>?@�>� :��@@ C�8&Y& >_ 8:�g 8��Y>g > C�8�� >_ �>g :��@@ 
&D?:U@Y&D;; 


� <4; 1, 1, 2> - 8: C�>?@�>; qC:>:�@�?�� 8��Y 8��Y� V& :��&D?> > C�8�� >_ �>g :��@@ 
C�8&Y& 8:�g V�&�>g,  >_ q?>g V�&�>g C�>?@�>@: &8>� :��@@ 8��Y&Y&; 


� <4; 1, 1, 1, 1> - &8>� C�>?@�>� :��@@ 8��Y&Y&, 8��Y&� :��@@ ?�@?`@Y&,  ?�@?>� :��@@ 
�@?:@�?&Y&. 
�@&'@?�>�@DC>@ &f�_� '�&�@D?: �@&V�@8@�@��&D?> C&qBB>a>@�?&: :��&D?> C�>?@-

�>@: 8�; q?>g V&�>?>C ;:�;�?D; B>Y��'> �@?��@g'@��&Y& V�&D?��D?:, V&q?&'� �Y�;8�& 
V�@8D?:>?` V&�&�@�>@ >g a@�?�&: 'DD �@:&_'&��&. �&q?&'� �'@�`U>' � @8>�>a� �_-
'@��&D?` V�&D?��D?:, :�@'@��& >DC���>: >_ �DD'&?�@�>; C&qBB>a>@�? 4x . �DV&�`_�@' 

8�; q?&Y& ��:�@�>@ 1
1

��
�

m

j

jx  >_ (1). �&Y8 '�&�@D?:& �@&V�@8@�@��&D?> C�>?@�>-

@: 321 ,, xxx f�8@? &V>D�:?`D; D>D?@'&� �D�&:>� 

(6)�    1,3,2,1,0 321 ����� xxxjx j
, 

C C&?&�&� V�> �_�>���g V&�>?>Cg :�f&� f�8�? 8&f:�;?`D; D&&?:@?D?:���>@ �D�&:>;. 
�V>D�:@'; �D�&:>;'> (6) B>Y�� V�@8D?:�;@? D&f&� ?@?�q8� ABCH , V&C_���� � �>-
D��C@ 2. p&V&��>?@�`��@ �D�&:>;, �C�8�:@'�@ �_�>���'> V&�>?>C'>, f�8�? :��@_?` 
>_ �@Y& D&&?:@?D?:���>@ B>Y���. 

	:>8� f&�`U&Y& �>D� :�>�?&: V&�>?>C D�:�>?@�`�&� &a@�C> :��&D?> C�>?@�>@:, : 
�_��g D���;g >DV&�`_�@' �_�>���@ V&8g&8� C :��>D�@�>� C&qBB>a>@�?&: :��&D?>. 

���@' D V&D�@8�@� V&�>?>C>. 
K� ;����	� <4; 1, 1, 1, 1> C �D�&:>� (6) 8&f:�;�?D; �D�&:>; 

32133221 1 xxxxxxxx ��� ,, . 
�&���@��&@ '�&�@D?:& �@&V�@8@����&D?@� V&C_�& � �>D��C@ 6. oD�&:>@ 21 xx �  :�-

�@_@? >_ ?@?�q8� ABCH ?@?�q8� ACDH ,  �D�&:>@ 32 xx �  - ?@?�q8� ABPH . �g &f�@� 
�D?`� ;:�;@?D; ?@?�q8� AODH . oD�&:>@ 3213 1 xxxx �  V�@&f�_�@' : :>8 

2
1 21

3 xxx 
� . ��& &V�@8@�;@? :@�g��� V&��V�&DC&D?` V�&DC&D?>, V�&g&8;�@� �@�@_ ?&�-

C> �, � > ?&�C� R, 8@�;��� &?�@_&C HC V&V&�'. 
�? V�&DC&D?` V@�@D@C@? V�;'�� HO : ?&�C@ S , C&&�8>�?� C&?&�&� _8�?D; D>D?@'&� 
��:�@�>�: 
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��	�8�� ���9����$:�;�������8������:

 
�>D��&C 6 – � V&D?�&@�>� '�&�@D?: �@&V�@8@����&D?> :@D&:�g C&qBB>a>@�?&: ?�@g C�>?@�>@: 

V�> V&�>?>C@ D�:�>?@�`�&� :��&D?> C�>?@�>@: <4;1, 1, 1, 1> 

�@�@�8@' C &V�@8@�@�>� a@�?� 'DD q?&Y& ?@?�q8�. �_:@D?�&, �?& a@�?� 'DD ?@?�q8-
� �@�>? � V�;'&�, D&@8>�;��@� :@�U>�� ?@?�q8� D a@�?�&' 'DD V�&?>:&V&�&��&� 
Y��> � �DD?&;�>> ?�> �@?:@�?> &?�@_C, D�>?; &? q?&� :@�U>��. 

�C>' &f�_&', '�&�@D?:& �@&V�@8@�@��&D?> C&qBB>a>@�?&: :��&D?> C�>?@�>@: V�@8-
D?:�@�& ?@?�q8�&' ADOS. �C V&C_�& :�U@ 8�; V&�>?>C> <3; 1, 1, 1> C&&�8>�?� a@�?� 

'DD Y��> ADO �:�� ),,(
9
1

18
5

18
11 . �&q?&'� ��:�@�>@ &?�@_C, D&@8>�;��@Y& D a@�?�&' 

'DD Y��> ADO :@�U>�� S  ?C&:&: 

k
xxx

�



�




�





4
1
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1
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1
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5
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1
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1 321

 

>�> kxkxkx
36
5

4
1

36
1

4
1

36
13

4
1 321 ����� ,, . 

�&8D?:�;; 
4
3

�k , &C&��?@�`�& V&���>'
48
7

48
13

48
25 321 ��� xxx ,, > 

16
14 �x . 


��&Y>��& '&��& V&���>?` > &D?�`��@ �@_��`??� 8�; �_�>���g C&'f>�a>� �D-
V�@8@�@�>; �@?��@g C�>?@�>@: V& Y��VV' :��&D?>, V&C_���@ : ?f�>a@ 6. 

5 ��6����!� ��6�;� ������6����!5 #�9::�$������ �����6�� 
"�0 70�� � ��6�� #�������� 
	 V�@8�8��@' �_8@�@ D??`> V�>:@8@�� �@_��`??�, C&?&��@ �8�&D` V&���>?` ��>-

?>�@DC>' V�?@'. ��> f&�`U@' �>D�@ C�>?@�>@:, �@' �@?��@, �Y�;8��@ Y@&'@?�>�@DC>@ 



*.G��?&�&Y>;�V�&@C?>�&:�>;/�?&'�</�%4(22)A.,=<

����������	�"

V�@8D?:�@�>; �@:&_'&���, V&q?&'� V�>g&8>?D; :��>D�;?` C&qBB>a>@�?� �>D�@��&, >D-
V&�`_�; 8?�>C D������g �>D@�. 

	 ?f�>ag 7 > 8 V�@8D?:�@�� _��@�>; ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> �D?-
��g C�>?@�>@: 8�; _8� '�&Y&C�>?@�>�`�&Y& :�f&�, �DD�>?���@ D >DV&�`_&:�>@' 

�f�>a 6 – �&���@ _��@�>; ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> 
 8�; 8:�g, ?��g > �@?���g C�>?@�>@: : _8�@ V�>�;?>; �@U@�>; 

�>D�& �D?��g 
C�>?@�>@: : 

_8�@ V�>�;-
?>; �@U@�>� 

�&�>�@D?:& C�>?@�>@: : C�8&� 
Y��VV@ :��&D?> 

o�>:@�D�`��@ _��@�>; C&qBB>a>@�?&: :��&D?> 
C�>?@�>@: 

���VV :��&D?> C�>?@�>@: ���VV :��&D?> C�>?@�>@: 
	1 	2 	3 	4 	5 	1 	2 	3 	4 	5 

2 
2         1/2         
1 1       1/4 3/4       

3 

3         1/3         
2 1       7/36 11/18       
1 2       1/9 4/9       
1 1 1     1/9 5/18 11/18     

4 

4         1/4         
3 1       1/6 25/48       
2 2       5/48 19/48       
1 3       1/16 15/48       
2 1 1     5/48 13/48 25/48     
1 2 1     1/16 5/24 25/48     
1 1 2     1/16 7/48 19/48     
1 1 1 1   1/16 7/48 13/48 25/48   

�f�>a 7 – �>D�@���@ _��@�>; ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> 
 8�; 8:�g, ?��g > �@?���g C�>?@�>@: : _8�@ V�>�;?>; �@U@�>; 

�>D�& �D?��g 
C�>?@�>@: : _-
8�@ V�>�;?>; 

�@U@�>� 

o�>:@�D�`��@ _��@�>; C&qB-
B>a>@�?&: :��&D?> C�>?@�>@: 

o�>:@�D�`��@ _��@�>; C&qBB>a>@�?&: :��&D?> 
C�>?@�>@:  

���VV :��&D?> C�>?@�>@: ���VV :��&D?> C�>?@�>@: 
	1 	2 	3 	4 	1 	2 	3 	4 

2 2       0,500       
1 1     0,250 0,750     

3 
3       0,333       
2 1     0,194 0,611     
1 2     0,111 0,444     
1 1 1   0,111 0,277 0,611   

4 

4       0,250       
3 1     0,167 0,521     
2 2     0,104 0,396     
1 3     0,063 0,313     
2 1 1   0,104 0,271 0,521   
1 2 1   0,063 0,208 0,521   

 
 :D?�&@��&Y& 8?�>C D������g �>D@� (p5�) MicroSoft Excel. �D�@?� V&C_�>, �?& ��@ 
V�> �@?��@g C�>?@�>;g �@_��`??� �@DC&�`C& &?�>��?D; &? �DD�>?���g V& ?&���' B&�-
'��', V�>�@' �:@�>�@�>@ C&�>�@D?: >DV�?�>� C �'@�`U@�>� &U>fC> �@ V�>:&8>?, ?& 
@D?` ��>�@? DC_�:?`D; C�@D?:& p5� CC Y@�@�?&� VD@:8&D������g �>D@�. �&q?&'� 
V�> �D�@?@ ?f�>a C&qBB>a>@�?&: 8�; �>D� C�>?@�>@: f&�`U@Y&, �@' U@D?`, �@&fg&8>'& 
f�8@? V�@8:�>?@�`�& &a@�>:?` C�@D?:& V�>'@�;@'&Y& p5�. 



*.J %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

��	�8�� ���9����$:�;�������8������:

�f�>a 8 – �>D�@���@ _��@�>; ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> 
 8�; V;?> > U@D?> C�>?@�>@: : _8�@ V�>�;?>; �@U@�>; 

�>D�& 
�D?��g 

C�>?@�>@: 
: _8�@ 

V�>�;?>; 
�@U@�>� 

�&�>�@D?:& C�>?@�>@: : C�8&� 
Y��VV@ :��&D?> 

o�>:@�D�`��@ _��@�>; C&qBB>a>@�?&: :��&D?> C�>?@-
�>@: 

���VV :��&D?> C�>?@�>@: ���VV :��&D?> C�>?@�>@: 
	1 	2 	3 	4 	5 	6 	1 	2 	3 	4 	5 	6 

5 

1 1 1 1 1   0,038 0,087 0,154 0,256 0,464 
1 1 1 2     0,038 0,087 0,153 0,361 
1 1 2 1     0,038 0,087 0,205 0,464 
1 1 3       0,038 0,085 0,292 
1 2 1 1     0,038 0,121 0,255 0,466 
1 2 2       0,038 0,121 0,361 
1 3 1       0,038 0,165 0,466 
1 4         0,037 0,238 
2 1 1 1     0,064 0,155 0,254 0,464 
2 1 2       0,063 0,153 0,361 
2 2 1       0,063 0,204 0,467 
2 3         0,062 0,292 
3 1 1       0,093 0,254 0,465 
3 2         0,094 0,359 
4 1         0,135 0,460 
5           0,200 

6 

1 1 1 1 1 1 0,026 0,057 0,098 0,154 0,240 0,427 
1 1 1 1 2   0,026 0,058 0,099 0,154 0,332 
1 1 1 2 1   0,026 0,058 0,099 0,198 0,422 
1 1 1 3     0,026 0,057 0,098 0,273 
1 1 2 1 1   0,026 0,058 0,128 0,241 0,420 
1 1 2 2     0,026 0,057 0,127 0,332 
1 1 3 1     0,026 0,057 0,165 0,421 
1 1 4       0,025 0,056 0,230 
1 2 1 1 1   0,026 0,079 0,157 0,240 0,418 
1 2 1 2     0,026 0,079 0,155 0,330 
1 2 2 1     0,026 0,079 0,199 0,419 
1 2 3       0,025 0,078 0,273 
1 3 1 1     0,025 0,105 0,241 0,417 
1 3 2       0,025 0,104 0,330 
1 4 1       0,025 0,139 0,418 
1 5         0,025 0,195 
2 1 1 1 1   0,043 0,101 0,156 0,239 0,417 
2 1 1 2     0,043 0,101 0,155 0,330 
2 1 2 1     0,043 0,101 0,198 0,418 
2 1 3       0,043 0,099 0,272 
2 2 1 1     0,043 0,129 0,24 0,416 
2 2 2       0,042 0,128 0,330 
2 3 1       0,042 0,166 0,417 
2 4         0,042 0,229 
3 1 1 1     0,063 0,157 0,239 0,414 
3 1 2       0,062 0,156 0,328 
3 2 1       0,063 0,199 0,415 
3 3         0,062 0,271 
4 1 1       0,087 0,241 0,413 
4 2         0,086 0,328 
5 1         0,117 0,414 
6           0,167 

6 36��"���� 
�&���@���@ �@_��`??� V&_:&�;�? V�&:@D?> �_�&V��&:&@ C&�>�@D?:@��&@ >DD�@8&:-

�>@ V&�;?>; :��&D?>, >Dg&8; >_ D?�&Y>g '?@'?>�@DC>g �@_��`??&:, V&���@���g � &D�&-
:@ :D@Y& 8:�g @D?@D?:@���g Y>V&?@_ 1 > 2. p�; q?&Y& : C�@D?:@ qCDV@�>'@�?�`�&Y& '?@�>-
� >DV&�`_�@' 8���@, V�>:@8����@ : ?f�>ag 6-8. 
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����������	�"

�������	
����	��	������������������������������
��@�8@ :D@Y&, >_ ?f�>a 7 > 8 :>8�&, �?& : �>D�&:&' :���@�>> :��&D?` &?8@�`�&Y& 

&f¥@C? : D�:�>:@'&' �;8� (: �U@' D���@, :��&D?` �D?�&Y& C�>?@�>;) &V�@8@�;@?D; �@ 
?&�`C& ?@', C CC&� Y��VV@ :��&D?> &� &?�@D��, �& > &f�>' �>D�&' �DD'?�>:@'�g &f¥-
@C?&: > ?@', CC V�> q?&' �DV�@8@�;�?D; &f¥@C?� V& Y��VV' :��&D?>. �C>' &f�_&', 
������� �������� �#��, ���������� ������$��� ���#����� %���� 	����� �������, 
�� �	$���	�� – ��# ������� ����� �������� � �� ������������# �� ��	���� ������� 
���� �#� ���. �V�>'@�, : _8�@ D V;?`� Y��VV'> :��&D?> : _:>D>'&D?> &? �>D� C�>-
?@�>@: > >g �DV�@8@�@�>; V& q?>' Y��VV' C&qBB>a>@�?� :��&D?> &?�&D;?D; ?& CC 
 1 : 2,2 : 3,8: 7,6 : 16,2 (8�; V&�>?>C> :�f&� <6; 1, 1, 1, 2, 1>), 
?& CC  1 : 2,3: 3,6: 5,6: 9,2 (8�; V&�>?>C> :�f&� <6; 1, 2, 1 , 1, 1>). 
��> q?&' &?�&U@�>; 8:�g D&D@8�>g C&qBB>a>@�?&: :��&D?> ?C�@ �_�>���: 2,2 : 1,7: 2,0: 
2,1 > 1 : 2,3: 1,5 : 1,5 : 1,7 D&&?:@?D?:@��&. 

	 C&�C�@?�&� _8�@ V�>�;?>; �@U@�>; D�@8�@? ��?> D&&?:@?D?:����� D?�&�C� : ?f-
�>ag ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> (V&8&f��g ?f�>a' 7 > 8) > >DV&�`_&:?` 
�C_���� : �>g �>D�&:&� �;8. 

��@8D?:�;@? >�?@�@D, �DC&�`C& D?f>�`��' ;:�;@?D; &?�&U@�>@ C&qBB>a>@�?&: :�-
�&D?> 8�; 8:�g D&D@8�>g Y��VV :��&D?> V& :D@'� 'DD>:� :&_'&���g V&�>?>C :�f&�, 
V�@8D?:�@���g : ?f�>ag 7 > 8. 	 ?f�>a@ 9 V&C_�& &?�&U@�>@ C&qBB>a>@�? :��&D?> 
«f&�@@ :��&Y&» C�>?@�>; C C&qBB>a>@�?� :��&D?> «f�>��U@Y& '@�@@ :��&Y&» C�>?@-
�>;. 5�@8�@@ _��@�>@ q?&Y& &?�&U@�>; �:�& 2,44, �& �_f�&D _��@�>� �D?&�`C& :@�>C 
(D?�8�?�&@ &?C�&�@�>@ �:�& 5,13), �?& >DV&�`_&:?` q?&, CC > ��f&@ 8��Y&@, _��@�>@ : 
C�@D?:@ ��>:@�D�`�&Y& 8�; ��f�g _8� V�>�;?>; �@U@�>� �@ V�@8D?:�;@?D; :&_'&���'. 

�f�>a 9 - �DV�@8@�@�>@ _��@�>� &?�&U@�>; C&qBB>a>@�?&: :��&D?> 
 8:�g D&D@8�>g V& :��&D?> C�>?@�>@: V�> �_�>���g V&�>?>Cg D�:�@�>; 

p>V_&� _��@�>� &?�&U@�>; 
C&qBB>a>@�?&: :��&D?> 8:�g D&D@8-

�>g V& :��&D?> C�>?@�>@: �D?&? (%) 

p>V_&� _��@�>� &?�&U@�>; 
C&qBB>a>@�?&: :��&D?> 8:�g 

D&D@8�>g V& :��&D?> C�>?@�>@: �D?&? (%) 

&? 8& &? 8& 
1 1,25 11,03 4,5 4,75 0,69 

1,25 1,5 0,00 4,75 5 0,69 
1,5 1,75 14,48 5 5,25 0,00 

1,75 2 11,03 5,25 5,5 0,69 
2 2,25 14,48 5,5 5,75 0,69 

2,25 2,5 12,41 5,75 6 0,00 
2,5 2,75 8,28 6 6,25 0,00 

2,75 3 3,45 6,25 6,5 0,69 
3 3,25 10,34 6,5 6,75 0,00 

3,25 3,5 2,76 6,75 7 0,00 
3,5 3,75 0,69 7 7,25 0,00 

3,75 4 3,45 7,25 7,5 0,00 
4 4,25 2,07 7,5 7,75 0,00 

4,25 4,5 1,38 7,75 8 0,69 
 

T&��& �DD�>??` > D�@8�>@ &?�&D>?@�`��@ _��@�>; ��>:@�D�`��g C&qBB>a>@�?&: 
:��&D?> C�>?@�>@: 8�; :D@Y& 'DD>: _8� V�>�;?>; �@U@�>�, V�@8D?:�@��&Y& : ?f�>ag 
7 > 8: 1 : 3,2 : 6,5 : 9,9 : 13,2 :16,4 >�>, @�� f&�@@ &C��Y����&, 1 : 3 : 6 : 10 : 16. 
�8�C&, �@? �>CC>g &D�&:�>� >DV&�`_&:?` >g V�> �@U@�>> C&�C�@?�&� _8�>, V&DC&�`C� 
@D?` :&_'&��&D?` V&���>?` &V?>'�`��@ >'@��& 8�; q?&� _8�> _��@�>; >_ ?f�>a� ��>-
:@�D�`��g C&qBB>a>@�?&: :��&D?>. 
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��	�8�� ���9����$:�;�������8������:

������	������������� ��!��"#$�� % ���"�� "��������������%�$�&��'������
��@8D?:�;@? >�?@�@D D&V&D?:>?` V�@8�Y@'�� V&8g&8 D �V&';��?&' '@?&8&' ��>_ 

>@��g>�, V&DC&�`C� : q?&' '@?&8@ >DV&�`_�@?D; >'@��& ��>:@�D�`��� �>D�&:&� �;8 8�; 
D�:�>?@�`�&� C&�>�@D?:@��&� &a@�C> &f¥@C?&: �_�>��&� D?@V@�> :��&D?>: 

(7)�     1 : 3 : 5 : 7 : 9. 
T� V&�Y@', �?&, D ���?&' �@_��`??&:, V�@8D?:�@���g : �D?&;�@� D??`@, f��& f� 

a@�@D&&f�_�& '&8>B>a>�&:?` '@?&8 ��>?>�@DC>g >@��g>�, D&g��>: @Y& D?��C?����� 
DV@C?, �& &?C_:U>D` &? V��&Y& D�:�@�>; D?@V@�> :��&D?> �DD'?�>:@'�g &f¥@C?&: 
(: �D?�&D?>, C�>?@�>@:) > >DV&�`_&:�>; �C_��&Y& �>D�&:&Y& �;8. 

p@�D?:>?@�`�&, D�:�@�>@ V� &f¥@C?&: &f�8@? 8:�'; �@8&D??C'>. 	&-V@�:�g, : �@-
�`�&D?> �@�&:@C �@ : D&D?&;�>> D?&�` 8�&f�& &a@�>:?` &?�>�>; : &?�&D>?@�`�&� :��&D?> 
&f¥@C?&:, CC q?& V�@8V&�Y@? '@?&8 ��>_ >@��g>�. 5�@8�@? D&Y�D>?`D;, �?& &f¥;D�@-
�>;, V�>:@8����@ : ?�@?`@' D?&�fa@ ?f�>a� 1, �@ '&Y�? V�>:@D?> W�� C 8&D??&��& �:@-
�@���' D��8@�>;'. 

	-:?&��g &?�@D@�>@ D�:�>:@'�g &f¥@C?&: C �@DC&�`C>' �_�>���' Y��VV' :��&D?> 
_��>?@�`�& V�&�@, �@ Y&:&�; ��@ & ?&', �?& q?&? V�&a@DD V�> n &f¥@C?g ?�@f�@? &? W�� 
:D@Y& n �@U@�>�, ?&Y8 CC V��&@ D�:�@�>@ – n(n-1)/2, �?& D��@D?:@��& f&�`U@. �C, V�> 6 
C�>?@�>;g V��&@ D�:�@�>@ V&?�@f�@? 15 �@U@�>� W�� :'@D?& U@D?>,  V�> 8@D;?> C�>?@-
�>;g – ��@ 45 &�@�` D&'�>?@�`��g �@U@�>� :'@D?& 8@D;?> :V&��@ &V�@8@�����g. 

�>f&�`U>@ :&_��@�>; :�_�:@? >DV&�`_&:�>@ �>D�&:&Y& �;8 (7). 
�� &f&D�&:� �>U` q:�>D?>�@DC>'> �DD��8@�>;'> > V�>'@�'> &?�&D>?@�`�& �DV@U-

�&Y& V�>'@�@�>; : �;8@ 8&D??&��& >DC�DD?:@���g D���@:, :�&8@ &V�@8@�@�>; &V�?��'> 
VDD�>�'> D'&�@?&: «� Y�_&C» �DD?&;�>; '@�8� C��V��'> Y&�&8'>. 

T@�8� ?@', q?&? �;8 �@ D&Y�D�@?D; D C���@:�' V&�&�@�>@', �@��>' : &D�&:@ D'&Y& 
'@?&8 ��>_ >@��g>�. 	 D&&?:@?D?:>> D q?>' V&�&�@�>@', >8@�`�; D>D?@' C&�>�@-
D?:@��&� D�:�>?@�`�&� &a@�C> &f¥@C?&: 8&��� f�?` ?C&�, �?& @D�> f&�@@ :���� &f¥@C? 
: k �_ :��@@ '@�@@ :��&Y&, ?& q?&? '@�@@ :���� &f¥@C? 8&��@� f�?` : 1/k

 
�_ f&�`U@ 

f&�@@ :��&Y&. ��> D�:�@�>> �@DC&�`C>g &f¥@C?&: D?�&>?D; C:8�?�; '?�>a �C_���g 
C&qBB>a>@�?&: > _?@' _ C&'V�@CD��� C&qBB>a>@�? :��&D?> C�8&Y& &f¥@C? V�>�>'@?-
D; :@�>�>�, V�&V&�a>&��`�; D�@8�@'� Y@&'@?�>�@DC&'� >g q�@'@�?&: D&&?:@?D?:���@� 
@'� D?�&C>. �?D�8 D�@8�@?, �?& �C_��; V�&a@8�� V�> D�:�@�>> '@�8� D&f&� V;?> q�@-
'@�?&: :&_�D?��@� :��&D?> (�_&:@' @@ _8�@� 
) � &D�&:@ �;8 (7) 8&��� : >?&Y@ 
V�>:@D?> C �;8�, D&:V8��@'� D >Dg&8��'. �8�C&, CC V&C_�:@? �D�@? (?f�>a 10), 
�@_��`?>����>� �;8 1 : 1,93 : 3,94 : 8,01 : 15,49 &? >Dg&8�&Y& D��@D?:@��& &?�>�@?D;. �D�> 
V&D?:>?` &V?>'>_a>&���� _8�� ��?> �>D� >Dg&8�&Y& �>D�&:&Y& �;8, C&?&��@ V�>:@-
8�? C 'CD>'�`�& f�>_C>' �>D�' �@_��`?>����@Y& �;8, ?& '&��& V&���>?` ?C&� &V?>-
'�`��� (V&8�@�C�@', 8�; 8��&� C&�C�@?�&� _8�>) �;8 (?f�>a 11): 

1 : 3: 9 : 27 : 81. 
X&�@@ ?&Y&, '&��& �f@8>?`D;, �?& ?C&'� �D�&:>� D&Y�D&:��&D?> f�8@? �8&:�@?:&�;?` ��-
f; Y@&'@?�>�@DC; V�&Y�@DD>;, �V�>'@�, 1 : 2 : 4 : 8 : 16. 

�8�C&, @D�> �DD'?�>:@?D; f�>_C;, �& >�; C&�B>Y��a>; D�:�>?@�`�&� :��&D?> 
?C&Y& �@ C&�>�@D?: &f¥@C?&: V�> ?C&' �@ C&�>�@D?:@ ��&:�@� :��&D?> (�_&:�' @� _8-
�@� X, ?f�>a� 12, 13), ?& �@ ?&�`C& ��>:@�D�`��� �;8 (7) &C�@?D; �@D&Y�D&:���' (�@-
_��`?>����>� �;8 >'@@? :>8 1 : 2 : 4,58 : 5,08 : 14,49), �& > &V?>'�`��� 8�; q?&� C&�C�@?-
�&� _8�> �;8 1: 3 : 6,43 : 7,29 : 25,97 f�8@? �@D&Y�D&:���' (�@_��`?>����>� �;8 
1 : 2,71 : 6,27 : 7,30 : 25,95). 
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����������	�"

�f�>a 10 – �D�@? &?�&D>?@�`�&� :��&D?> C�>?@�>@: : _8�@ 
 
 : '@?&8@ ��>_ >@��g>� V�> >Dg&8�&' �;8@ 1 : 3 : 5 : 7 : 9 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qB-
B>a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:�>@ 
C '@�`U@'� 

C&qBB>a>@�?� 
�1 �2 �3 �4 �5 

�1 1 0,33 0,20 0,14 0,11 0,0010 0,25 0,03 1,00 
�2 3 1 0,33 0,20 0,14 0,0285 0,49 0,06 1,93 
�3 5 3 1 0,33 0,20 1 1,00 0,13 3,94 
�4 7 5 3 1 0,33 35 2,04 0,26 8,01 
�5 9 7 5 3 1,00 945 3,94 0,51 15,49 

              7,72 1,00 

�f�>a 11 – �D��? &?�&D>?@�`�&� :��&D?> C�>?@�>@: : _8�@ 
 
 : '@?&8@ ��>_ >@��g>� V�> &V?>'�`�&' >Dg&8�&' �;8@ 1 : 3 : 9 : 27 : 81 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:�>@
C '@�`U@'� 

C&qBB>a>@�?� �1 �2 �3 �4 �5 

�1 1 0,33 0,11 0,04 0,01 0,00002 0,11 0,01 1,00 
�2 3 1 0,33 0,11 0,04 0,00412 0,33 0,02 3,00 
�3 9 3 1 0,33 0,11 1 1,00 0,07 9,00 
�4 27 9 3 1 0,33 243 3,00 0,22 27,00 
�5 81 27 9 3 1,00 59049 9,00 0,67 81,00 

              13,44 1,00 

�f�>a 12 – �D��? &?�&D>?@�`�&� :��&D?> C�>?@�>@: : _8�@ X 
 : '@?&8@ ��>_ >@��g>� V�> >Dg&8�&' �;8@ 1 : 3 : 5 : 7 : 9 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:�>@ 
C '@�`U@'� 

C&qBB>a>@�?� 
�1 �2 �3 �4 �5 

�1 1 0,33 0,20 0,20 0,11 0,00148 0,27 0,04 1,00 
�2 3 1 0,33 0,33 0,14 0,04762 0,54 0,07 2,00 
�3 5 3 1 1 0,20 3 1,25 0,17 4,58 
�4 5 3 1 1 0,33 5 1,38 0,19 5,08 
�5 9 7 5 3 1 945 3,94 0,53 14,49 

              7,38 1,00 

�f�>a 13 – �D��? &?�&D>?@�`�&� :��&D?> C�>?@�>@: : _8�@ X 
 : '@?&8@ ��>_ >@��g>� V�> &V?>'�`�&' >Dg&8�&' �;8@ 1 : 3 : 6,43 : 7,29 : 25,97 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
�>@ C&qBB>-

a>@�?&: 

5�@8�@@ 
Y@&'@?�>�@-

DC&@ 

	@D&:�@ 
C&qBB>a>@�?� 

�&�'>�&:�>@
C '@�`U@'� 

C&qBB>a>@�?� �1 �2 �3 �4 �5 
�1 1 0,33 0,16 0,16 0,04 0,00031 0,20 0,02 1,00 
�2 3 1 0,33 0,33 0,14 0,04571 0,54 0,06 2,71 
�3 6,43 3 1 1,00 0,16 3,00000 1,25 0,14 6,27 
�4 6,43 3 1 1 0,33 6,43 1,45 0,17 7,30 

�5 25,9
7 7,29 6,43 3 1 3653,50 5,16 0,60 25,95 

              8,59 1,00 
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��	�8�� ���9����$:�;�������8������:

�C>' &f�_&', f��`U�� &f&D�&:��&D?` > V�&D?&?� V�>'@�@�>;, V& �U@'� '�@�>�, 
'@?&8� ��>_ >@��g>� V�>8�> f� D�@8���>@ >_'@�@�>;: 

� _'@� D�:�@�>; V� &f¥@C?&: >g &?�@D@�>@' C �_�>���' Y��VV' :��&D?>; 

� >DV&�`_&:�>@ 8�; &f¥@C?&: V�@8�Y@'�g : �D?&;�@� D??`@ ��>:@�D�`��g C&qBB>-

a>@�?&: :��&D?>.  

��(�����	��������� ������������"�����������������	��������
�
� )	���������#%������������

�?'@?>' @�� &8��, � V@�:�� :_Y�;8 �@&�>8����, &D&f@��&D?` V&�;?>; «:��@@». 
��>?@�>>, :g&8;�>@ : &8�� > ?� �@ Y��VV� :��&D?>, >_'@�@���@ : &8>�C&:&� UC�@ 
(�V�>'@�, V&D�@ >g �&�'�>_a>>), �@�`_; &f¥@8>�;?`, >DV&�`_&:?` :'@D?& �>g _��@�>@ 
�@C&?&�&Y& «&f�@Y&» C�>?@�>;, �:�&@ D�@8�@'� �>B'@?>�@DC&'� >g _��@�>�, g&?;, : D>�� 
D>''@?�>>, >g C&qBB>a>@�?� :��&D?> &8>�C&:�. 

p@�D?:>?@�`�&, �DD'&?�>', �V�>'@�, V&�>?>C� <4; 1, 3> (?f�>a 7), V�> C&?&�&� >_ 
�@?��@g �D?��g C�>?@�>@: ?�> ;:�;�?D; f&�@@ :���'>, �@' &D?:U>�D;. �_�&D` f�, q?� 
_8�� '&��& f��& f� D:@D?> C _8�@ D 8:�'; Y��VV'> :��&D?> C�>?@�>@: <2; 1, 1>, : C&-
?&�&� _��@�>@ f&�@@ :��&Y& C�>?@�>; �:�& D�@8�@'� �>B'@?>�@DC&'� _��@�>� ?�@g >D-
g&8��g C�>?@�>@:. �8�C& q?& �@:@��&, ?C CC : >Dg&8�&� _8�@ :@D&:&� C&qBB>a>@�? '@-
�@@ :��&Y& C�>?@�>; D&D?:�;@? 0,063,  D�@8�@Y& _��@�>; ?�@g :��@�U>g C�>?@�>@: 
3*0,313= 0,919 (D�'' V�>:@8@���g �>D@� �@ �:� : ?&��&D?> @8>�>a@ >_-_ &U>f&C &C��Y-
�@�>;), : ?& :�@'; CC : �@8�a>�&:��&� _8�@ D&&?:@?D?:���>@ C&qBB>a>@�?� �:�� 0,25 
> 0,75 D&&?:@?D?:@��&. �C>' &f�_&', g&?; >DV&�`_�@?D; �>�@��; D:��?C, ?��_>?>:�&D?` 
�>�@��&D?> �@ V�&>Dg&8>?. 

��*���	���+"����������	���������+,��	��+��
��@D?:@��; UC� (�V�>'@�, >_ ?f�>a� 1), V�@8D?:�;@? D&f&� D&:&C�V�&D?` &f¥@C-

?&: :&_�D?��@� :��&D?>, ?.@. &V>D�:@?D; V&�>?>C&� :�f&� :>8 <N; 1, 1,… 1>. �?D�8 
D�@8�@?, �?& &?:@���>@ q?>' &f¥@C?' C&qBB>a>@�?� :��&D?> &V�@8@�;�?D; D&&?:@?-
D?:���>'> D?�&C'> ?f�>a� ��>:@�D�`��g C&qBB>a>@�?&: :��&D?>. p�; C�@D?:@��&� 
UC�� D V;?`� ��&:�;'> q?> C&qBB>a>@�?� ?C&:� (D'. ?f�>a� 7): 

(8)�   0,038 : 0,087 : 0,154 : 0,256 : 0,464. 
�D�> V@�@D�>??` >g : &?�&D>?@�`��@ :@�>�>�� C _��@�>� C&qBB>a>@�? �>'@�`U@Y& 
��&:�; _��>'&D?>, V&���>' D�@8����� «��'@�>_&:����» C�@D?:@���� UC�� 1 : 2,29 : 
4,05 : 6,74 : 12,21 (: &?�>�>@ &? �;8, V�@8�&�@��&Y& : '@?&8@ ��>_ >@��g>�). �D�> V@�@-
D�>??` (8), V�>�;: �>f&�`U@@ _��@�>@ _ 100, V&���>' UC�� 8,19 : 18,75: 33,19: 55,17: 
100,00 >�>, V�> &C��Y�@�>> 8�; �8&fD?: V�@8D?:�@�>; : V�C?>�@DC>g _8�g 

8 : 19 : 33 : 55 : 100. 
	 ?f�>a@ 14 V�@8D?:�@�� �DD�>?���@ UC�� «��'@�>_a>>» C�@D?:@���g UC� &? 

8:�g 8& 8@D;?> ��&:�@�. ��8�� D?&�f@a ?f�>a� &?:@�@? �>D�� ��&:�@� C&�C�@?�&� UC-
��,  �>D� : �@' V&C_�:�? �>D�&:�@ qC:>:�@�?� &?8@�`��g @@ ��&:�@�. �V�>'@�, 8�; 
4-g ��&:�@:&� «UC�� ��f:>» D ��&:�;'> «�@ ��f��, ��f��, &�@�` ��f��, &f&��» �>D-
�&:�@ qC:>:�@�?� q?>g ��&:�@� f�8�? �:�� D&&?:@?D?:@��& 0, 18, 45, 100. 

��*�������$�)--�	��������.#�+����������#%�	)--�.��������������	���������
	_Y�;8 � ?f�>a� ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> C�>?@�>@: V&_:&�;@? _'@-

?>?` @@ >�?@�@D��� &D&f@��&D?`: V�> B>CD>�&:��&' C&�>�@D?:@ C�>?@�>@: V&:?&�;��>'D; 
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C���>' (: ���@ > C&�a@ _V>D>) B�Y'@�?' V&�>?>C> :�f&� &?:@��? &8>�C&:�@ _�-
�@�>; ��>:@�D�`��g C�>?@�>@:, �@_:>D>'& &? ?&Y&, CC �DV�@8@�;�?D; C�>?@�>> V& Y��V-
V' :��&D?>. �C, : ?f�>a@ 8 8�; V;?> C�>?@�>@: V�> B�Y'@�?@ «1, 2», �DV&�&�@��&' : 
���@ V&�>?>C> :�f&�, &?:@���>@ @'� C&qBB>a>@�?� :��&D?> :D@Y8 �:�� 0,038 > 
0,121,  V�> �DV&�&�@�>> q?&Y& B�Y'@�? : C&�a@ V&�>?>C> :�f&� &?:@���>@ @'� C&-
qBB>a>@�?� :��&D?> :D@Y8 �:�� 0,153 > 0,361. 	 ?& �@ :�@'; &?:@���>@ ?C&'� �@ 
B�Y'@�?� C&qBB>a>@�?� V�> 8��Y&' &f�@' �>D�@ C�>?@�>@:, C&�@��&, >��@: ?C, V�> U@-
D?> C�>?@�>;g &�> : ���@ DV>DC C&qBB>a>@�?&: – 0,026 > 0,079,  : C&�a@ DV>DC C&qBB>-
a>@�?&: – 0,155 > 0,330. 

�f�>a 14 - o�>:@�D�`��@ C&qBB>a>@�?� :��&D?> �_�>���g ��&:�@� C�@D?:@���g UC� 

�&'@� ��&:�; 
o�>:@�D�`��@ C&qBB>a>@�?� :��&D?> �_�>���g ��&:�@� C�@D?:@���g UC� 

�>D�& ��&:�@� C�@D?:@��&� UC�� 
2 3 4 5 6 7 8 9 10 

10 100 
9 100 58 
8 100 58 40 
7 100 57 39 28 
6 100 56 38 27 20 
5 100 55 36 25 19 14 
4 100 51 33 23 16 13 9 
3 100 45 27 19 13 10 8 5 
2 100 33 18 12 8 6 4 3 2 
1 0 0 0 0 0 0 0 0 0 

 
�? &D&f@��&D?` '&�@? f�?` >DV&�`_&:� V�> :��>D�@�>> ?f�>a� ��>:@�D�`��g C&-

qBB>a>@�?&: :��&D?> C�>?@�>@:. 	&_'&��&, &� '&8@�>��@? V&C @�@ �@ &D'�D�@���@ 
�'> 8&D??&��& Y��f&C& '@g�>_'� :&DV�>;?>; �@�&:@C&' D�:�>?@�`�&� :��&D?> &f¥@C-
?&:. 

)�#�@����� 
�DV&�`_�@'; : :@C?&��&� &V?>'>_a>> �>�@��; D:@�?C C�>?@�>@:, V�> �@&DV&�>'�g 

8&D?&>�D?:g, >'@� 8: D��@D?:@���g �@8&D??C: �@&V�@8@�@��&D?` : _8�>> �>D�&:�g 
_��@�>� C&qBB>a>@�?&: :��&D?> C�>?@�>@: > �@C&��@C?�&D?`, D:;_��; D :&_'&���' >D-
C���@�>@' &?8@�`��g ��@?&-&V?>'�`��g �`?@��?>: [12]. ��@8�&�@���� : D??`@ V@�@-
g&8 C �DD'&?�@�>� 8>DC�@?�&Y& V�&D?��D?: V&�>?>C :�f&� V&_:&�>� >_f:>?` @� &? V@�-
:&Y& �@8&D??C > &f�@Y�>?` V�&a@8��� V�>�;?>; �@U@�>� : V�C?>�@DC>g _8�g _ D��? 
>DV&�`_&:�>; C&��@C?�& &f&D�&:���g ��>:@�D�`��g C&qBB>a>@�?&: :��&D?> �D?��g 
C�>?@�>@:. X&�@@ ?&Y&, &f����@� �;8 �&:�g qBB@C?&:, D:;_���g D V&�;?>@' D�:�>?@�`�&� 
:��&D?> &f¥@C?&:. �C�@ �8�&D` V�@8�&�>?` '&8>B>Ca>� U>�&C& >_:@D?�&Y& '@?&8 
��>_ >@��g>� (��>?>�@DC&Y& V��>�&:�>;), V&:�U���� @Y& &f&D�&:��&D?` > D�-
�@D?:@��& �V�&����� V�>'@�@�>@. 

��@8D?:�;@?D; V�&8&?:&���' V�&8&��>?` : 8�`�@�U@' >DV&�`_&:�>@ V�@8�&�@��&Y& 
V&8g&8, V�>'@�>: @Y& C '>�>'CD�&� D:��?C@ �.X. �@�'@�@� [14], D' V& D@f@ D:&f&8��� 
&? :?&�&Y& >_ �C_���g �@8&D??C&:. 	 D���@ �DV@g q?& V&_:&�>? V&���>?` «>8@�`���» 
'@?&8 '�&Y&C�>?@�>�`�&Y& D�:�@�>; �`?@��?>:, >DV&�`_���>� �>U` @8>�D?:@��&@ 8&-
V��@�>@: D'� >8@� V�&:&8>?` D�:�@�>@ �`?@��?>: � &D�&:@ C&'V�@CD�&Y& C�>?@�>; &V-
?>'�`�&D?>. 
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HOW DO WE DIGITIZE THE CONCEPT OF «MORE IMPORTANT» 

S.A. Piyavsky 
Architecture and Construction Institute, Samara State Technical University, Samara, Russia 
spiyav@mail.ru 

Abstract 
The problem of multi-criteria analysis is a key element in making complex decisions, retaining its relevance for over 
fifty years. A number of decision-making approaches and methods, allowing assumption of rationality of their results, 
have been proposed over the years. The main idea behind the majority of those methods is the linear convolution of 
partial criterions and the main difference lies in heuristic or expert methods, implicated in numerical expression of 
weight coefficients of the criteria. In light of this, it seems beneficial to find universal means of multi-criterion compari-
son of alternatives, based on a small number of natural axioms that are strictly mathematically sound and, at the same 
time, simple in practical application. The paper proposes an approach based on a transition from continuous space of 
weight coefficients of partial criterions importance towards a discreet space of behavior methods that is more natural for 
the decision-maker. This transition enabled a relatively simple classification of decision-making tasks and made possi-
ble to form a universal table of relative weights of partial criterions, applicable to any task of multi-criteria optimization 
on a set of alternatives. In addition, several new aspects of comparative analysis of multi-criteria alternatives were con-
sidered based on the analysis of the concept of “importance”. In particular, the invalidity of averaging of normalized 
criteria values, considered to be of equivalent importance had been shown; also, the so-called “edge effect” which con-
sists in the constancy of the chains of relative importance coefficients of criteria that meet the same extreme fragments 
of the decision-making policy. A comparative analysis of the proposed method with the well-known method of analytic 
hierarchy, proposed by Thomas Saaty was carried out and a modification, allowing to increase the ease of use and valid-
ity of this method, was developed. 
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	 D??`@ :�V&��@� &f_&� �;8 �V�:�@�>�, V&D:;�����g V�>'@�@�>� :@C?&��&Y& B&�'�>_' 
: �&Y>�@DC>g >DD�@8&:�>;g. 	�8@�;�?D; ?�> ?C>g �V�:�@�>;. �@�:&@ D:;_�& D �D�&��@�>@' 
B&�'�`�&Y& VV�? C�DD>�@DC&� '?@'?>�@DC&� �&Y>C> _ D��? :@C?&�>_a>> C?@Y&�>� �D-
?>�� > W�>. ��& V�@8D?:�@�& :@C?&��&� �&Y>C&� �. T>_�g> > '?�>��&� �&Y>C&� 
. �?@��. 
	?&�&@ &D�&:�& � :@C?&�>_a>> �&Y>�@DC&� D@'�?>C>. 	 ��' >D?>��&D?` �DD'?�>:@?D; CC 
'�&Y&C&'V&�@�?��� :@C?&�. �8@D` &?'@�@�� �&Y>C �.�. Xg?>;�&:, �@�?�&D&BDC; �&Y>C 
b. 5'��8C@ > �&Y>C> D :@C?&��&� D@'�?>C&�. ��@?`@ �V�:�@�>@ D:;_�& D :@C?&�>_a>@� 
D>��&Y>D?>C> 
�>D?&?@�;. 	@C?&��&@ V�@8D?:�@�>@ : V&D�@8�@' D���@ >DV&�`_�@?D; 8�; �D?>�-
�&� :>_��>_a>> > :?&'?>_a>> V&D?�&@�>; D>��&Y>_'&:. 	D@ ?�> �V�:�@�>; >'@�? V�C?>-
�@DC&@ _��@�>@ > �g&8;? V�>'@�@�>@, : �D?�&D?>, 8�; �@U@�>; _8� : &f�D?> :��>D�>?@�`�&� 
?@g�>C> > >DC�DD?:@��&Y& >�?@��@C?. 
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&f&�?> 8: >_ �>g: D&fD?:@��& D&_8�>@ �&Y>C> CC ?C&:&� 
�>D?&?@�@' > @� '?@'?>_-
a>� p�. X��@'. �?& ���& > C&�@a @� V@�:&Y& «8>�@C?>�@DC&Y& :>?C», �_�:@'&Y& C�D-
D>�@DC&� �&Y>C&�. T?@'?>_a>; V�>:@� C B&�'>�&:�>� 8:�g &D�&:��g �V�:�@�>� @� 
8�`�@�U@Y& �_:>?>;. �@�:&@ D:;_�& D �_:>?>@' > �D�&��@�>@' B&�'�`�&Y& VV�? 
C�DD>�@DC&� �&Y>C>. 	?&�&@ – D &?�>a�>@' C�DD>�@DC&� �&Y>C> > V&;:�@�>@' a@�&Y& D&�-
' �&Y>C, C&?&��@ : D&:&C�V�&D?> �&D;? �_:�>@ «�@C�DD>�@DC>g». ��>�>� V�&D?: '?@-
'?>C ::@� : �&Y>C� V&�;?>@ �>D�. �?& @D?@D?:@��&@, f&�@@ ?&Y&, C���@:&@ 8�; '?@'?>-
C> V&�;?>@ V�>:@�&, D &8�&� D?&�&��, C D?�@'�@�>� ::@D?> : &f��@�>@ f&�@@ D�&���@ &f¥-
@C?� �>D�&:&� V�>�&8�, D 8��Y&�, CC �> D?���&, – C &?�>a�>� V&D?��?&:, V&�&�@���g 

�>D?&?@�@' : &D�&:�>@ �&Y>�@DC&� ��C>. 

�>D�& : :>8@ 8:�g �&Y>�@DC>g C&�D?�?: 1 - «�D?>�» > 0 - «W&�`», - V&;:>�&D` : �&Y>C@ 
?��8'> �. b�@Y@ > �. �>�D [1-3]. �g �_'�U�@�>;, : V@�:�� &�@�@8` :�V&��@���� 
�. b�@Y@ �&Y>�@DC>� ��>_ ;_�C, :�V�D?>�> 8�>��, C&?&��� V&g&�&�>� V�@8D?:�@�>@ &f 
�>D?&?@�@:DC&� �&Y>C@, CC @8>�D?:@��& :@��&� �&Y>�@DC&� C�?>�@ '>�. X@_�D�&:�&, ::@-
8@�>@ �>D�&:�g _��@�>� >D?>��&D?> �@ &C_�& f� D?&�` «�&C&:�g» V&D�@8D?:>�, @D�> f� 
D' q? �&Y>C >D�@�V�:��>' &f�_&' &V>D�:� '>�. o�@ D' :?&� V&�>'� @� &Y��>-
�@��&D?`, �?:@��8; V�>'@�>'&D?` q?&� ��C> ?&�`C& 8�; physis` – �@>_'@��&� &D�&:� '>-
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� > &?�>a; @� V&�@_�&D?` 8�; «8>�@C?>�@DC>g :�DC_�:�>�», _:>D;�>g &? '@D?, :�@'@-
�>, _��>� > &���@�>� �@�&:@C [4]. �� �@ DB&�'��>�&:� > V�&f�@'� >D?>��&D?> D��8@-
�>� & f�8��>g D������g D&f�?>;g; V�&f�@'�, V�>:@8U�� �. W�CD@:>� C >8@@ D��� 
?��g_���&�,  :V&D�@8D?:>> k- > C&�?>���'_����g �&Y>C [5]. �&C �&Y>C 8@�D?:&:� 
�>U` : ?@�'>�g �?:@��8@�>; > &?�>a�>;, CC q?& f��& � 
�>D?&?@�;, � �@� �@ f��& V&8g&-
8;�>g :��_>?@�`��g D�@8D?:, �?&f� qBB@C?>:�& &V>D�:?` �@V&��&@, �@?&��&@, &?�&D>-
?@�`�&@, V�&?>:&�@�>:&@ > ?.8. _��>@. �?& D�@8D?:& ::@� '?@'?>�@DC; �&Y>C, > q?>' 
D�@8D?:&' &C_�&D` �>D�&. 	:@8����@ �. �>�D&' > �. b�@Y@ V&�;?>; [����! > ���, CC 
_��@�>; >D?>��&D?> V�@8�&�@�>�, �DV@U�& V�@:�?>�>D` : V�� {1, 0}. � V&D�@ q?&Y& D?�& 
;D�&, �?& �&:�@ &f�D?>, & C&?&��g �@ '&Y� > V&?&'� &?C_�:�D` �DD��8?` C�DD>�@-
DC; �&Y>C, '&Y�? f�?` &g:�@�� ::@8@�>@' 8&V&��>?@�`��g _��@�>� >D?>��&D?>: ½, ¾, 
m/n > ?.8., :V�&?` 8& �@V�@��:�&Y& &?�@_C [0, 1] �>f& @Y& ��&Y&:. ��> q?&' : ?@�'>�g 
�>D� f��> V@�@B&�'��>�&:�� V�>�a>V� V�&?>:&�@�>; > >DC������&Y& ?�@?`@Y&, > &C_-
�&D`, �?& &�> '&Y�? �@ :�V&��;?`D; [5]. �?& > D?�& C&�a&' C�DD>�@DC&� �&Y>C> CC «@8>�-
D?:@��& :@��&Y& ��@�>;». 

p��Y>' D�@8D?:>@' '?@'?>_a>> �&Y>C> D?�& :�@D@�>@ : �@� >8@�, C&?&��@ V�@�8@ 
C_�>D` D �@� �@D&:'@D?>'�'>. �@�` >8�? &f >DV&�`_&:�>> '?@'?>�@DC&Y& VV�?, C&-
?&��� D&_8:�D; 8�; �@U@�>; D&:D@' >��g _8�. 	 V@�:�� &�@�@8` B>_>C> > '@g�>C>. 
T?@'?>_a>; V�&U� V�?` &? V�&D?@�U@Y& &V@�>�&:�>; V�&� �>D@� {1, 0}, �@�@_ '�&Y&-
_���&D?`, C :@C?&�', V&_:&�;; &?�_>?` f&�@@ D�&���@ :_>'&&?�&U@�>; &f¥@C?&: > V&�;-
?>� :�@U�@Y& '>�. 5�>?@?D;, �?& &8�>' >_ V@�:�g & :&_'&��&� '�&Y&'@��&D?> �&Y>C> 
_Y&:&�>� : ���@ XX :. C_�DC>� �&Y>C �.
. 	D>�`@: [6]. �8�C& : @Y& �f&?g q?&? ?@�-
'>� �V&?�@f�;@?D; DC&�@@ CC '@?B&�. bC?>�@DC> �@�` : �>g U� & '�&Y&_���&� �&Y>C@, 
@D�> V&�`_&:?`D; D&:�@'@��&� ?@�'>�&�&Y>@�. 5' �.
. 	D>�`@: �@ V&�`_&:�D; V&�;?>@' 
�>D� >, �_:>:; D:&> :_Y�;8�, Y&:&�>� & �@&fg&8>'&D?> _'@�� �&Y>�@DC&Y& C:8�? �&-
Y>�@DC>' ?�@�Y&�`�>C&',  : C�@D?:@ 8&V&��>?@�`�&Y& _��@�>; >D?>��&D?> ::&8>� ��&?>-
:&�@�>@ [7]. 	&_'&��& q?>' &f¥;D�;@?D; ?&, �?& : ?& :�@'; @Y& >8@> �_:>?>; �@ V&���>�>,  
'�&Y&_���&D?` :&U� : �&Y>C� ?��8'> 8��Y>g >DD�@8&:?@�@�. �8�C& :�DC_��&@ >' 
V�@8D?:�@�>@ & '�&Y&'@��&D?>, V�&D?��D?:@��&D?> �&Y>C> ?@D�& D:;_�& D V&�;?>@' :@C-
?&�. � : q?&' D'�D�@ :C�8 �.
. 	D>�`@: D��@D?:@�@�. 

	 8��&� �f&?@ :�V&��@� &f_&� �;8 �f&? > �V�:�@�>�, D:;_���g D V�>'@�@�>@' 
:@C?&��&Y& B&�'�>_' : �&Y>�@DC>g >DD�@8&:�>;g > D&&?:@?D?:���>g V�>C�8��g _8-
�g. 

1 
�#�����0 ����#� ��4��5� � ��������0 ����#� 	����� 
5�@8> �&Y>C, >DV&�`_���>g V&�;?>@ :@C?&� 8�; V�@8D?:�@�>; >D?>��&D?>, D�@8�@? &?-

'@?>?` :@C?&���� �&Y>C� T>_�g> (Mizraji E.). 	 �@� :@C?&�'> B&�'�>_��?D; _��@�>; 
[����� > ���$. �� V&;:�@�>@ D:;_�& D >DD�@8&:�>;'> : &f�D?> '&8@�>�&:�>; C&�-
?@CD?�&-_:>D>'&� V';?> : �@��&���g D@?;g [8, 9]. 	 &D�&:@ B&�'�>_' �@�>? V�@8D?:-
�@�>@ �D?>�� > W�> 8:�'; q-'@���'> :@C?&�-D?&�fa'> ( 2�q ) @8>�>��&� 8�>��: s > n. 
�@�:�� DD&a>>��@?D; D [�����", :?&�&� D ���$G. �D?>��&D?` : a@�&' V�@8D?:�@� V�&� 
{s, n}. 	@C?&�-D?&�fa� s > n &�?&�&�'�`��: 

0�� snns TT ; 1�� nnss TT . 
p�; &V�@8@�@�>; �&Y>�@DC>g D:;_&C V�>'@�;�?D; «'&�8��@ &V@�?&��»: 

TT nnssI �� ; 
TT snnsN �� ; 
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TT snssK �� ; 
TT nnnsM �� . 

T?�>a I – &V@�?&� ?&�8@D?:; 8�; �@Y& :�V&��;@?D; D:&�D?:&: pIp � , Y8@ p – V�&>_-
:&�`��� :@C?&�. T?�>a N D&&?:@?D?:�@? &?�>a�>�: nNs �  > sNn � . 

�&�¥��Ca>; > 8>_¥��Ca>; V�@8D?:�;�?D; &V@�?&�'> C > D D&&?:@?D?:@��&: 
TT nMsIC ���� ; 
TT nIsKD ���� . 

��>, �?& ?& �@ D'&@: 
TTTT )nn(n)sn(n)ns(n)ss(sC �������� ; 

TTTT )nn(n)sn(s)ns(s)ss(sD �������� . 
�8@D` � – V�&>_:@8@�>@ ��&�@C@�: @D�> ][A ija�  > ][B ijb�  – V� '?�>a �_'@��&D?`� 
m�n > p�q, ?& ]B[BA ija�� . 

�&�;?>@ �@��?C&D?> :?&� ::&8>? C&�D?��Ca>@�: n)(sp �� �� 1 , Y8@ ][ 1,0��  [10]. 	 

�D?�&' D���@ :@C?&�&: �
�
��

�
�� 0
1s  > �

�
��

�
�� 1
0n  q?& V�@8D?:�@�>@ BC?>�@DC> D&:V8@? D ?�8>-

a>&���'. 
�@D'&?�; � &V�@8@����&@ &f&f�@�>@ C�DD>�@DC&� > �@��?C&� �&Y>C, : �&Y>C@ T>_�g> 

>DV&�`_��?D; ?&�`C& >_:@D?��@ �&Y>�@DC>@ D:;_C>: C&�¥��Ca>>, 8>_¥��Ca>>, &?�>a�>; > 
?.8. ��>�a>V>�`�& �&:�' ?�? ;:�;@?D; V@�@g&8 &? �&Y>�@DC>g C&�D?�? {�D?>�, W&�`} C 
:@C?&�' �D?>�� > W�>. p�@@ :?&� �_:>:@? q?& �V�:�@�>@, B&�'�>_�; : ��' '&8�`-
�&D?> �@&fg&8>'&Y& > :&_'&��&Y&,  ?C�@ V�&:&8; ��&Y>> D :@�&;?�&D?�&� �&Y>C&� 
[10, 11]. 5�@8> �&DD>�DC>g �f&? : q?&� &f�D?> '&��& �C_?` [12]. 	 �@� D V&_>a>� :@C?&�-
�&-'?�>��&Y& V�@8D?:�@�>; �_:>? �&Y>C �@��?C>g V�@8>C?&: > 8� V�>'@� �@U@�>; 
qC&�&'>�@DC&� _8�>. p��; �f&?, V& D�&:' @� :?&�&:, &V>�@?D; � >8@> T>_�g>. 
��?@�@D�&, �?& : �@� :?&�� �DD'?�>:�? �&Y>C� T>_�g> D f&�@@ &f�>g V&_>a>�, �_�-
:; @� ?@�_&��&�. 

X�>_C&� V& 8�g� C �&Y>C@ T>_�g> ;:�;@?D; V&;:>:U;D; V�>'@��& : ?& �@ :�@'; '?-
�>��; �&Y>C �?@�� (Stern A.) [13]. �� ��f&V�?�&� &D&f@��&D?`� ;:�;@?D; �D?&��>:& 
V�&:&8>'; V���@�` D C:�?&:&� '@g�>C&�, :V�&?` 8& >DV&�`_&:�>; DV@a>B>�@DC&� 
?@�'>�&�&Y>>. �V�>'@�, >D?>��&D?` : �@� &V>D�:@?D; «f�»- > «C@?»-:@C?&�'> – q?& 
?@�'>��, V�>U@8U>@ : C:�?&:�� '@g�>C� >_ �f&? �. p>�C. �8�& >_ V�>C�8��g 
�V�:�@�>� q?&� �&Y>C> – '&8@�>�&:�>@ C:�?&:�g V�&a@DD&:. 

	 �&Y>C@ �?@�� : ?@�'>�g f�- > C@?-:@C?&�&:,  ?C�@ '?�>���g &V@�?&�&:, V&8&f-
��g &V@�?&�' C:�?&:&� '@g�>C>, &V>D�:�?D; :D@ >_:@D?��@ : C�DD>�@DC&� '?@'?>-
�@DC&� �&Y>C@ �&Y>�@DC>@ D:;_C>: C&�¥��Ca>>, 8>_¥��Ca>>, >DC�����@Y& >�>, &?�>a�>;, 
qC:>:�@�?�&D?>, >'V�>Ca>>, D?�@�C> �>�D > V�., – >DD�@8��?D; > &f&f��?D; f_&:�@ 
�&Y>�@DC>@ _C&�� :�&8@ _C&�&: V�&?>:&�@�>;, >DC������&Y& ?�@?`@Y&, p@ T&�Y�. 5 V&-
_>a>� '?�>��&� �&Y>C> &fD��8�?D; �&Y>C> W�CD@:>�, �&D?, �@�g@�fg, �DD'?�>:-
@?D; B&�'�>_a>; >D?>��&D?> C&'V�@CD��'> �>D�'>. 	 �D?�&D?>, >_:@D?�; : �@��?C&� 
�&Y>C@ :_>'&D:;_`: 1�� � aa , Y8@ ]1,0[��� |||| aa  – >D?>��&D?` �?:@��8@�>; a,  

]1,0[��� |||| aa  – >D?>��&D?` @Y& &?�>a�>;, B&�'>����;, @D�> '&��& ?C :��_>?`D;, 

�>�@���� B��Ca>� V@�@g&8 &? :@C?&� �D?>� �
�
��

�
�
0
1  C :@C?&�� W&�` �

�
��

�
�
1
0 , _'@�;@?D; B��C-

a>@� V@�@g&8 «V& 8�Y@» @8>�>��&Y& �8>�D (D'. �>D��&C 1). 	 D:;_> D q?>' : [13] Y&:&�>?D; 
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0 1 a+ 

a 

�>D��&C 1 - �@�@g&8 &? :@C?&� �D?>� 
C :@C?&�� W&�` V�> �@��?C&' > '?�>��&' 

V�@8D?:�@�>> >D?>��&D?>. 

1 
& B_&:&' V�&D?��D?:@ _��@�>� >D?>��&D?>. �&-
8&f��� �@ ?�C?&:C� >D?>��&D?> 8&V�DC@? > �&-
Y>C T>_�g>. 	 a@�&' &f@ q?>g �&Y>C> �DD'?-
�>:�?D; CC �Y@f�>�@DC>@ '&8@�> q�@'@�?�-
�&� �&Y>C>, &D�&:���@ � '?�>��&� �Y@f�@. 
�>&�@��&� �f&?&� V& V�>�&�@�>� �>�@��&� �-
Y@f�� C B&�'�`�&� �&Y>C@ : [9] �_�:@?D; [14]. 

5�@8�@? &?'@?>?`, �?& : [13] : C�@D?:@ f_>D-

��g :@C?&�&: f@��?D; ?&�`C& �
�
��

�
�
0
1  > �

�
��

�
�
1
0 . 

�. T>_�g> >8�? 8�`U@, 8&V�DC; V�&>_:&�`�&@ 
C&�>�@D?:& > V�&>_:&�`��@ _��@�>; C&'V&�@�?&: 
8�; s > n V�> D&f��8@�>> ?�@f&:�>; >g &�?&�&-
'�`�&D?>. � : ?&' > : 8��Y&' D���@ V�>:;_C C 

C?@Y&�>;' �D?>�� > W�> > &�?&�&�'�`�&D?` f_>D��g :@C?&�&: :�Y�;8>? CC DC��?; 
�@�>_a>; V�>�a>V&: V�&?>:&�@�>; > >DC���@��&Y& ?�@?`@Y&, �?& V&_:&�;@? �DD'?�>:?` 
q?> �&Y>C> CC �_:>?>@ C�DD>�@DC>g V�@8D?:�@�>�. 

�f��@? � D@f; :�>'�>@ > 8&D??&��& ?;�@��� : D&8@��?@�`�&' V��@ '?@'?>�@-
DC>� VV�? &f@>g �&Y>C. 

2 ����#� K�5��0���� 
��>'@�&', Y8@ V&�;?>@ :@C?&� >D?>��&D?> D:;_�& D �_:>?>@' �@C�DD>�@DC>g :_Y�;-

8&:, ;:�;�?D; >DD�@8&:�>; �.�. Xg?>;�&: [15-17]. 	 >g &D�&:� V&�&�@� >8@; & ?&', �?& 
D��8@�>@ '&�@? &a@�>:?`D; D �_��g D?&�&� (V&_>a>�, DV@C?&:). ��>��' >D?>��&D?` C�-
8&Y& DV@C? V�>�>'@? &8�& >_ ?��g _��@�>�: +1 (�D?>�), 1 (W&�`), 0 (�@&V�@8@���-
�&D?`). �D?>��&D?` D��8@�>; : a@�&' V�@8D?:�;@? D&f&� :@C?&�, C&'V&�@�?� C&?&�&Y& D�?` 
DV@C?� &a@�>:�>;, _��@�>; C&?&��g V�>�8�@�? '�&�@D?:� {1, 0, +1}. �D?>��&D?` 
D�&���g D��8@�>� �DD�>?�:@?D; � &D�&:@ V&C&'V&�@�?�&� &f�f&?C> :@C?&�&:. ��> 
q?&' 8�; 8>_¥��Ca>> �@_��`?>����@@ _��@�>@ DV@C?&: :��>D�;@?D; V& B&�'��@ 

||a1   a2||i = sign(||a1||i + ||a2||i + 1), 
 8�; C&�¥��Ca>>  V& B&�'��@ 

||a1 & a2||i = sign(||a1||i + ||a2||i  1). 
p�; >'V�>Ca>> >DV&�`_�@?D; 

||a1 ! a2||i = sign(||a2||i  ||a1||i + 1), 
8�; &?�>a�>; - B&�'�� 

||�a||i = ||a||i. 

�8@D` ||a||i – i-� DV@C? >D?>��&D?> D��8@�>; a; 
�
�
�

�
"� .0 @D�> ,0

;0 @D�> ,1)( x
xxsign  

�C>' &f�_&', D@'�?>C Xg?>;�&: &D�&:� � '�&Y&DV@C?�&D?> > :@C?&��&' &V>-
D�>> >D?>��&D?>. 5'> DV@C?� V�>�>'�? ?�> :&_'&���g _��@�>;: 1, 0, > 1. 

3 '�����6�:6#�0 ����#� ������"�#� 
��?@�@D��' �&Y>�@DC>' B&�'�>_'&', >DV&�`_���>' :@C?&��&@ V�@8D?:�@�>@ >D?>�-

�&D?>, ;:�;@?D; �@�?�&D&BDC; �&Y>C 5'��8C@ (Smarandache F.). �� &V>�@?D; � >8@�, 
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�?& >D?>��&D?` ��f&Y& D��8@�>; @D?` :@C?&� >_ ?��g C&'V&�@�?&: #T; I; F$, Y8@ T @D?` D?@-
V@�` �D?>��, I – �@�?��`�&D?`, F – W&�`. W&�` : 8��&� �&Y>C@ D:;_� D V&�;?>@' 
C&�?����g,  �@�?��`�&D?` – C&�?�8>C?&���g V�@8�&�@�>� _ :��@?&' C&�?����g, @D�> 
D�@8&:?` C�DD>�@DC&� ?@�'>�&�&Y>>. �8�C& V�> q?&' �@ >DC���@?D; D&:'@D?�; �@�>-
_a>; ?��g DV@C?&: D�_� [18]. 

��8�� >_ C&'V&�@�?&: :@C?&� >D?>��&D?> : �&Y>C@ 5'��8C@ V�>�>'@? _��@�>@ 
>_ �@D?�8�?�&Y& >�?@�:� [1,0] � , Y8@ %� 00 , %��� 11  V�> 0!% . �>CC&� B��Ca>-
&��`�&� D:;_> '@�8� T; I; F �@?, ?C �?& � ���� 30 FIT . 	 V�>C�8��g _8�g �@D?�-
8�?��� >�?@�:� '&��& _'@�;?` &f����': ]1,0[ . �&Y8 ][ 1,0,, �FIT  > 30 ���� FIT  
[19, 20]. 

���@�>; C&'V&�@�?&: '&Y�? f�?` V�@8D?:�@�� CC �>D�'> (�_&:�' >g «?&�@���-
'>»), ?C > >�?@�:�'>,  ?C�@ V�@8D?:�;?` D&f&� �V&�;8&�@��&@ V&8'�&�@D?:& >_ 

[1,0] �  (>�> ]1,0[  : V�>C�8��g _8�g). 
W&Y>�@DC>@ D:;_C> C&�¥��Ca>>, 8>_¥��Ca>>, &?�>a�>; V�@8D?:�;�?D; : �@� C&�-

D?��Ca>;'> [20] 
$&&&#� 21212121 ;;& FFIITTaa |||| , 

$&�&�&�#� 21212121212121 ;; FFFFIIIITTTTaa |||| , 
$#�� ��� FITa 1;1;1||||  

D&&?:@?D?:@��&. �8@D` «&», «+», «» – &V@�a>> �'�&�@�>;, D�&�@�>; > :��>?�>;, &f&f-
�����@ � �@D?�8�?��@ V&8'�&�@D?: >�?@�:� [1,0] � ; Ti, Ii, Fi – _��@�>; C&'V&�@�?&: 
:@C?&�&: >D?>��&D?>: $#� 1111 ;; FITa ||||  > $#� 2222 ;; FITa |||| . ��> V@�@g&8@ C D?�8�?�&'� 
>�?@�:�� ]1,0[ > ?&�@���' _��@�>;' >D?>��&D?> q?& &f����@ �'�&�@�>@, D�&�@�>@ > :�-
�>?�>@. 

��?@�@D�& &?'@?>?`, �?& : f&�@@ V&_8�@� �f&?@ [21] �&Y>�@DC>@ D:;_C> B&�'�>_��?D; 
>��@: 

$#� ),);,();,(& 21212121 FFIITTaa max(maxmin|||| , 
$#� ),();,();,( 21212121 FFIITTaa minminmax|||| , 

$#�� � TIFa ;1;|||| . 
�8@D`, CC > : V@�:&' D���@, min() > max() – &f&f�@�>; B��Ca>� '>�>'�' > 'CD>'�' � 
V&8'�&�@D?: �@D?�8�?�&Y& >�?@�:� [1,0] � . 	�>'?@�`��� ��>_ V&C_�:@?, �?& q?& 
V�>�a>V>�`�& �_��@ &V�@8@�@�>; D:;_&C. 
:?&� ::&8>? �_��@ ?>V� C&�¥��Ca>>, 8>_¥-
��Ca>> > &?�>a�>;, �@ C&''@�?>��; q?&Y&. 

	 V�>C�8��g _8�g '@�8� D��8@�>;'> :��& _8:?` V&�;8&C, V&_:&�;��>� V�@8-
V&�@D?` &8�> 8��Y>'. 	 C�DD>C@ q? V�&f�@' �@ �DD'?�>:@?D;, �&���@ V�@8�&�@�>; 
V�&D?& >DC����?D; >_ �DD'&?�@�>;. �8�C& : '�&Y&_����g �&Y>Cg, Y8@ �@_��`??&' :�-
:&8 �D?& ;:�;@?D; �@DC&�`C& �?:@��8@�>� D �_��'> _��@�>;'> >D?>��&D?>, �V&�;8&�>-
:?` D��8@�>; �@&fg&8>'&. 	 �&Y>C@ 5'��8C@ 8�; q?&Y& V&�`_��?D; V�:>�&' [20]: 

a1 � a2 (a1 '@�@@ V�@8V&�?>?@�`�&, �@' a2), @D�> > ?&�`C& @D�> T1 � T2, I1 � I2, F1 � F2, 
8�; ?&�@���g C&'V&�@�?&:, > a1 � a2, @D�> > ?&�`C& @D�> 

inf T1 � inf T2, sup T1 � sup T2, 

inf I1 � inf I2, sup I1 � sup I2, 

inf F1 � inf F2, sup F1 � sup F2 
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8�; C&'V&�@�?&:-V&8'�&�@D?:. 
	 [18],  ?C�@ [20, 21] D V&_>a>� �@�?�&D&BDC&� �&Y>C> V�&:@8�� ��>_ >_:@D?��g �&-

Y>�@DC>g (> �@ ?&�`C&) V�@8D?:�@�>�, :C���; ?@&�>� '�&�@D?: (�@�?�&D&BDC>@ '�&�@-
D?:), ?@&�>� :@�&;?�&D?> (�@�?�&D&BDC; :@�&;?�&D?`), D??>D?>C�, Y@&'@?�>� > ?.8. 
	 �D?�&D?>, �DD'?�>:; �@�?�&D&B>� CC �V�:�@�>@ B>�&D&B>>, :?&� _?�Y>:@? 
C:�?&:&'@g�>�@DC�� > �@�;?>:>D?DC�� C�?>�� '>�. � ��DDC&' ;_�C@ &D�&:� q?&� 
C&�a@Va>> V�@8D?:�@�� : [18] > [22]. 

�@�?�&D&BDC; �&Y>C ;:�;@?D; D�@8���>' UY&' V&D�@ �@��?C&�. �� &D&f@��&D?`� 
D���>? &Y��>�@�>@ � �>D�& C&'V&�@�?&: :@C?&� >D?>��&D?> V�> >g ��D?C&� D&8@��-
?@�`�&� >�?@�V�@?a>>: �D?>�, W&�`, �@�?��`�&D?`. �C�@ >DV&�`_�@?D; C�DD>�@DC>� 
�f&� �&Y>�@DC>g D:;_&C > @8>�D?:@���� C�>?@�>� �D?>��&Y& V&�;8C '@�8� D��8@�>;'>. 
p&D??&��& >�?@�@D��' :�Y�;8>? V@�@g&8 &? V�>:���&Y& >�?@�:� _��@�>� >D?>��&D?> 

]1,0[  C �@D?�8�?�&'� [1,0] � , g&?; V�>C�8�; a@��&D?` ?C&Y& V@�@g&8 :D� �@ D&'�>-
?@�`�. 

	 [23] 8� V�>'@� �@U@�>; V�C?>�@DC&� _8�> D >DV&�`_&:�>@' &V>D��&Y& V�@8-
D?:�@�>;. 

4 ����#� 6 ��#������ 6������#�� 

*���/����#���������
W&Y>C> D :@C?&��&� D@'�?>C&� – C�DD �&Y>C, : C&?&��g >D?>��&D?` D��8@�>; a B&�'-

�>_�@?D; :@C?&�&' D V�&>_:&�`��' (: &f�@' D���@) �>D�&' C&'V&�@�?&:: 
||a|| = #a1; a2;…; an$, ai � [0, 1]. ���@�>; C�8&Y& >_ C&'V&�@�?&: &V�@8@�;�?D; D:&>' C&'-
V�@CD&' D:>8@?@�`D?:. �&_>a>> C&'V&�@�?&: : :@C?&�@ �_�:�?D; DV@C?'> >D?>��&D?>,  
>g _��@�>; – _��@�>;'> q?>g DV@C?&: [24]. 

5&8@��?@�`�; D?&�&� DV@C?&: :?&�>��. 	��&, �?& >D?>��&D?` &?��@? V�@8D?:-
�@�>@ & D&&?:@?D?:>> D��8@�>; �@�`�&D?>. 	�@� ?C�@ g�C?@� :�>;�>; &?8@�`�&Y& C&'-
V&�@�? � q?& D&&?:@?D?:>@. 	 q?&' D'�D�@, CC&:� f� �@ f��> DV@C?� >D?>��&D?>, :D@ &�> 
8@�;?D; � 8: C�DD. 	 V@�:&' D���@ >D?>��&D?`, :���@��; :@C?&�&' 
#a1; a2;…; ai;…; an$, Y&:&�>? & f&�`U@' D&&?:@?D?:>>, �@' #a1; a2;…; ai’;…; an$, @D�> ai � ai’. 	& 
:?&�&'  @D�> ai � ai’ [25]. ���@ Y&:&�;, :��&, �?& �&D? (�f�:�>@) DV@C?&: V@�:&Y& > :?&-
�&Y& ?>V :�>;@? � >D?>��&D?` :_>'�& V�&?>:&V&�&���' &f�_&'. 
DV@C?� V@�:&Y& ?>V 
�_:�� ;�9�����! �,  :?&�&Y&  ��������! �. �?&f� >g �_�>�?` >DV&�`_��?D; :@�g�>@ 
>�8@CD� «+» > «». �V�>'@�, #a+; a$, #0.5+; 0.2+; 0.9$ > ?C 8�@@. �D�> V&�;8&C D�@8&:�>; 
DV@C?&: : :@C?&�@ ?C&:, �?& D��� �C_�:�?D; V&_>?>:��@ C&'V&�@�?�, ?C; _V>D` 
�_�:@?D; ��� �$��" E�� �" ��	���� ����������: 

#a1+; a2+;…, ai+; a (i+1);…;an$. 
�&�>�@D?:& V&_>?>:��g > �@Y?>:��g C&'V&�@�?&: : &f�@' D���@ '&�@? f�?` ��f�'. 

��> q?&', @D�> D&8@��?@�`��� D'�D� DV@C?&: >D?>��&D?> �@ :�@� > >g �>D�& �@ &Y&:�>-
:@?D;, ?& Y&:&�>?D; &  ������;�	��!< ��	����!< ���	�< (Vn-�&Y>Cg). ���@, & ���<��-
;�	��!<, ���<��;�	��!< > ?.8. �D�> D��@D?:@�� D&8@��?@�`�; D?&�&� DV@C?&:, q?& 
'&�@? f�?` &?��@�& : �>'@�&:�>>. �V�>'@�, VTF-�&Y>C – q?& 8:�gDV@C?�; :@C?&��; 
�&Y>C D DV@C?'> #[�����; ���$$. 
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*���'���#���+� �����
p�; V&D?�&@�>; D�&���g D��8@�>� : �&Y>Cg D :@C?&��&� D@'�?>C&� �DD'?�>:�?D; 

D�@8���>@ ?>V� �&Y>�@DC>g D:;_&C: 1-; > 2-; B&�' C&�¥��Ca>>, 1-; > 2-; B&�' 8>_¥��C-
a>> > 8:@ B&�'� &?�>a�>; [24]. 

�;�������� 1. �@�:&� B&�'&� C&�¥��Ca>> 8:�g D��8@�>� a > b �_�:@?D; D��8@�>@ 
c = a & b, _��@�>; DV@C?&: >D?>��&D?> C&?&�&Y& &V�@8@�;�?D; V& V�:>��: 
    ci = ai 
 bi, @D�> DV@C? V&_>?>:���; 
     ci = ai ' bi, @D�> DV@C? �@Y?>:���. 

�;�������� 2. 	?&�&� B&�'&� C&�¥��Ca>> a > b : �_�:@?D; D��8@�>@ c = a &2 b, _�-
�@�>; DV@C?&: >D?>��&D?> C&?&�&Y& &V�@8@�;�?D; V& V�:>��: 

ci = ai 
 bi. 
�;�������� 3. �@�:&� B&�'&� 8>_¥��Ca>> 8:�g D��8@�>� a > b �_�:@?D; D��8@�>@ 

c = a   b, _��@�>; DV@C?&: >D?>��&D?> C&?&�&Y& &V�@8@�;�?D; V& V�:>��: 
     ci = ai ' bi, @D�> DV@C? V&_>?>:���; 
     ci = ai 
 bi, @D�> DV@C? �@Y?>:���. 

�;�������� 4. 	?&�&� B&�'&� 8>_¥��Ca>> 8:�g D��8@�>� a > b  : �_�:@?D; D��8@�>@ 
c = a  2 b, _��@�>; DV@C?&: >D?>��&D?> C&?&�&Y& &V�@8@�;�?D; V& V�:>��: 

ci = ai ' bi. 
�@�:�@ B&�'� – q?& &f&f�@�>; C�DD>�@DC>g C&�¥��Ca>> > 8>_¥��Ca>> � :@C?&���� 

D����. 	?&��@ :&_'&��� ?&�`C& : :@C?&��&� D@'�?>C@. 
�8@D` x 
�y – t-�&�', x '�y – t-C&�&�' (s-�&�') : >�B>CD�&� _V>D> V�> ?&', �?& '@�8� 

�>'> D��@D?:�@? :_>'&D:;_`: 
(1  x) 
�()��y) = 1  x '�y;  (1  x) '�()��y) = 1  x 
�y. 

��>'@�'> _8@D` D���? V�� B��Ca>� x 
�y = min(x, y), > x '�y = max(x, y); 
x 
�y = max(0, x + y �1), > x '�y = min(1, x + y); x 
�y = xy, > x '�y = x + y �xy. 

�;�������� 5. �@�:&� B&�'&� &?�>a�>; (����
����  � E�� � ;���������	�) �_�:-
@?D; D��8@�>@ �a, >D?>��&D?` C&?&�&Y& V&���@?D; >_ ||a|| V�?�' V@�@D?�&:C> '@D?'> _�-
�@�>� V&_>?>:��g > �@Y?>:��g C&'V&�@�?&: (V&_>?>:��@ C&'V&�@�?� &f¥;:�;�?D; �@Y-
?>:��'>,  �@Y?>:��@ V&_>?>:��'>). �V�>'@�, 8�; VTF-�&Y>C q?& :�Y�;8>? CC 

||�a|| = #a; a+$. 
�? B&�' &?�>a�>; V�>:;_� C D&8@��?@�`�&'� D'�D�� DV@C?&: >D?>��&D?> > V&-

?&'� V�>'@�>' �@ 8�; :D@g :@C?&�&: >D?>��&D?>. 
�;�������� 6. 	?&�&� B&�'&� &?�>a�>; ;:�;@?D; ����
���� � E�� � ��;������: 

||~a|| = #1 �a1; 1 �a2;…; 1 �an$. 
p�; q?&� B&�'� &?�>a�>; :�V&��;�?D; _C&�� 8@ T&�Y� : :>8@: 

    ||~(a  �b)|| = ||~a & ~b||; ||~(a & b)|| = ||~a  �~b||; 
    ||~(a  2 b)|| = ||~a &2 ~b||; ||~(a &2 b)|| = ||~a  2 ~b||, – 
> q? B&�' &?�>a�>; V�>'@�>' : ��f&� �&Y>C@ D :@C?&��&� D@'�?>C&�. 

*�(� ������#�����0��������+0����������
�:�?&�� :D@&f��&D?> > D��@D?:&:�>; ?C�@ V�>&f�@?�? 8:@ B&�'�. �g V@�:; B&�-

' &V�@8@�;@?D; V@�:&� B&�'&� D:;_&C C&�¥��Ca>>/8>_¥��Ca>> V& :D@' _��@�>;' V�@8-
'@?�&� V@�@'@��&�, :?&�; B&�' – :?&�&� B&�'&� D:;_&C [26]. 



443��?&�&Y>;�V�&@C?>�&:�>;/�?&'�</�%4(22)A.,=<

�����������	�"

 

*�*� /��������"�� +��+� ����"��
T@�8� D��8@�>;'> : �&Y>Cg D :@C?&��&� D@'�?>C&� '&��& �D?�:�>:?` &?�&U@�>;, 

��&Y>���@ &?�&U@�>;' >'V�>Ca>> > qC:>:�@�?�&D?> : C�DD>�@DC&� �&Y>C@ [20]. 
�;�������� 7. 5��8@�>@ a ��$��� D��8@�>; b (a �� ������� �8 b, _V>D�:@?D; 

a >> b), @D�> ai ��bi 8�; :D@g i; ?.@., @D�> _��@�>; :D@g DV@C?&: :@C?&� ||a|| �@ '@�`U@ _��@-
�>� D&&?:@?D?:���>g DV@C?&: :@C?&� ||b||. 

5&&?:@?D?:@��&, ���8@�>@ a ����� D��8@�>; b (b �� ������� �8 a, _V>D�:@?D; 
a << b), @D�> ai ��bi 8�; :D@g i; ?.@., @D�> _��@�>; :D@g DV@C?&: :@C?&� ||a|| �@ f&�`U@ _��@-
�>� D&&?:@?D?:���>g DV@C?&: :@C?&� ||b||. 

�;�������� 8. 5��8@�>@ a ;�����;������� D��8@�>; b (_V>D�:@?D; a > b), @D�>  
     ai ��bi 8�; :D@g V&_>?>:��g DV@C?&:, 
     ai ò bi 8�; :D@g �@Y?>:��g DV@C?&:, 
?.@., @D�> :D@ DV@C?� :@C?&� ||a|| «�@ g��@» D&&?:@?D?:���>g DV@C?&: :@C?&� ||b|| : «�&Y>-
�@DC&'» D'�D�@. 

	 D:&� &�@�@8`, D��8@�>@ a  ���� ;�����;������, �@' D��8@�>; b (_V>D�:@?D; a < b), 
@D�> 
     ai ��bi 8�; :D@g V&_>?>:��g DV@C?&:, 
     ai ��bi 8�; :D@g �@Y?>:��g DV@C?&:, 
?.@., @D�> :D@ DV@C?� :@C?&� ||a|| «�@ ���U@» D&&?:@?D?:���>g DV@C?&: :@C?&� ||b|| : «�&-
Y>�@DC&'» D'�D�@. 

p���@ &?�&U@�>; �_�:�?D; ��������� � �� ���������� > ;�����;������. 
�;�������� 9. 5��8@�>@ a ���#��	� D	��������� D��8@�>� b (a = b), @D�> a < b > 

a > b ( ?C�@ a << b > a >> b). 	 ��f&' >_ q?>g D���@: ai = bi 8�; :D@g i. 

*�1�2!����	�$��#� �

��&Y>; '@�8� &?�&U@�>;'> V�:8&V&8&f>; > 8&'>�>�&:�>; > C�DD>�@DC&� >'V�>-

Ca>@� V&_:&�;@? ::@D?> ��&Y> V�:>� modus ponens [24, 25]: 
   a, a << bó b: ||b|| = ||a|| *�#1;…; 1$; 
   a, a < bó b: ||b|| = ||a|| *�#1+;…; 1+; 0,…, 0$. 
�V>D` V&D�@ 8:&@?&�>; &Y&:�>:@? &f�D?` :&_'&���g _��@�>� :@C?&� >D?>��&D?> _-
C���@�>; b: 

||b|| ��[a1, 1] ��[a2, 1] �…��[an, 1] 
: V@�:&' D���@ > 

||b|| ��[a1+, 1] ��[a2+, 1] �…��[ai+, 1] ��[0, a(i+1)] ��[0, a(i +2)] �…��[0, an] 
:& :?&�&' (_8@D` ��>?�:@?D; ��>�>@ V&_>?>:��g > �@Y?>:��g DV@C?&:). 

��� &8>� :>8 �&Y>�@DC&Y& :�:&8, C&?&��� &?�D?> '&�@? f�?` &f&f��� � :@C?&� V�&-
>_:&�`�&� �_'@��&D?>, �DD'?�>:@?D; : D:;_> D VTF-�&Y>C'>. 

*������3�!�	��
�>f&�@@ >_��@���' C�DD&' �&Y>C D :@C?&��&� D@'�?>C&� ;:�;�?D; 8:�gDV@C?��@ 

:@C?&���@ �&Y>C> D DV@C?'> #[�����; ���$$�[24, 25]. ��> �>f&�@@ f�>_C> C ?C>' V�C-
?>�@DC> :&D?�@f&:���' B&�'�>_'', CC C�DD>�@DC; > �@��?C; �&Y>C> (;:�;�?D; >g 
&f&f�@�>@'),  ?C�@ &f&f��? �@C&?&��@ V��@V�&?>:&�@�>:�@ (�V�>'@�, �&Y>C� 
p�� [27]). 
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+ 

 

a 

a+ 

||a|| 

�>D��&C 2 - ��B>�@DC&@ V�@8D?:�@-
�>@ :@C?&� ||a|| = #a+; a$ 

� 

� 

	 

* 

a 

a+ 

||a|| 

�>D��&C 3 - ����D?�a>; &?�&U@�>� 
V�:8&V&8&f>; > 8&'>�>�&:�>; 8�; 

VTF-�&Y>C: a << b,  c << b, a < c. 

� 

� 

	 

* 
||b|| 

b+ 

b 

c 

c+ 

||c||

p�; q?&Y& C�DD �&Y>C ||a|| = #a+; a$¸ Y8@ a+ – '@-
� ?&Y&, �?& D��8@�>@ a @D?` �D?>�, a – '@� ?&Y&, 
�?& &�& @D?` W&�`. T@�� �D?>�� > W�> : &f�@' 
D���@ �D?�:�>:�?D; �@_:>D>'& 8��Y &? 8��Y, 
C�8; V& D:&@'� C&'V�@CD� D:>8@?@�`D?:. �D?>�-
�&D?` D��8@�>; : q?&' D���@ '&�@? f�?` V�&>���-
D?�>�&:� �>D��C&' 2. �8@D` 	 V�@8D?:�;@? _��@-
�>@ >D?>��&D?> �@&V�@8@����&Y& D��8@�>; D :@C?&-
�&' #0; 0$; *  D?�&Y& �&��&Y& D��8@�>; #0; 1$; �  
V&��&D?`� V�&?>:&�@�>:&Y& D��8@�>; #1; 1$; �  
D?�&Y& >D?>��&Y& D��8@�>; #1; 0$. 

�D�> a > b 8: ?&'���g D��8@�>;, ?& 8�; 
VTF-�&Y>C ;����� � ������ E�� � ��9_G�	
��, 	��_-
G�	
�� � ����
���� &V�@8@�;?D; D�@8���>' &f�-
_&': 

||a  �b||=#a+ '�b+; a�
�b$;  ||a  2 b||=#a+ '�b+; a�'�b$; 
   ||a & b||=#a+ 
�b+; a�'�b$; ||a &2 b||=#a+ 
�b+; a�
�b$; 
   ||�a||=#a; a+$;   ||~a||=#1 �a+; 1 �a$. 

�@�:�@ B&�'� C&�¥��Ca>> > 8>_¥��Ca>> _8@D` – q?& &f&f�@�>; C�DD>�@DC>g C&�¥-
��Ca>> > 8>_¥��Ca>> � :@C?&���� D����. 	?&��@ D��@D?:��? ?&�`C& : :@C?&��&� D@'�-
?>C@. �@�:; > :?&�; B&�'� &?�>a�>; V�> V@�@g&8@ C C�DD>�@DC&� > �@��?C&� D@'�?>C@ 
8�? &8�� > ?� �@ B&�'� &?�>a�>;: C�DD>�@DC�� >�> �@��?C��. 	 VTF-D@'�?>C@ q?> &?-
�>a�>;, CC �@YC& :>8@?`, �_�>��?D;. �@�:&@ – q?& &?�>a�>@ : D'�D�@ V@�@D?�&:C> D:>-
8@?@�`D?: (V&_>?>:��@ '@�;�?D; D �@Y?>:��'>), :?&�&@ – &?�>a�>@ : D>�� �@8&D??C >�-
B&�'a>>. 

5V�:@8�>:� D:&�D?:: 
�(a  �b) = �a & �b;      �(a & b) = �a  ��b, 

 ?C�@ :�U@V�>:@8����@ _C&�� 8@ T&�Y� 8�; :?&-
�&� B&�'� &?�>a�>;. 

�?�&U@�>; V�:8&V&8&f>; > 8&'>�>�&:�>; >���-
D?�>���?D; �>D��C&' 3. 	�V&��;�?D; D&&?�&U@�>;: 
  a < a  �b; a & b < a; 
  a << a  2 b; a &2 b << a. 

W&Y>�@DC>� :�:&8 : VTF-�&Y>Cg, V&'>'& �V&';��-
?&Y& :�U@, '&�@? :�V&��;?`D; D >DV&�`_&:�>@' D�@-
8���>g 8:�g V�:>�, ��&Y&: C�DD>�@DC>g modus po-
nens (MP) > modus tollens (MT): 

a, a !�bó b: ||b|| = ||a & i|| = #a+ 
�i+; a�'�i$�*�#1; 0$; 

�b, a !�bó �a: ||�a|| = ||�a & i|| = #a�
�i+; a+ '�i$�*�#1; 0$. 

�8@D` a ! b  >'V�>Ca>; «�D�> a, ?& b»  g�C?@��; @8>�>a _��>� '�&Y>g qCDV@�?��g 
D>D?@'. 	 �>g &� &f���& �DD'?�>:@?D; CC �@8@�>'&@ a@�&@. �� >D?>��&D?` _8�?D; 
qCDV@�?&', �?& @D?@D?:@��& 8�; ?C>g _8�: ||a !�b|| = ||i|| = #i+; i$. 

oC_���@ V�:>� :�:&8 &f&f��?D; � >�?@�:�`�&@ V�@8D?:�@�>@ >D?>��&D?> (�>-
D��&C 4) [28]. 

�f&f�@�>@ MP :�Y�;8>? D�@8���>' &f�_&'. �D�> >D?>��&D?` '�&� V&D��C> @D?` 
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a) 

a+
1 

||a1|| 

�>D��&C 4 – ��?@�:�`�&@ 
V�@8D?:�@�>@ :@C?&� 

||a|| = ||a||1 * ||a||2 = #[a+
1, a+

2]; [a2, a1]$ 

� 

� 

	 

* 

a+
2 

a+ ||a2|| 

||a|| 

||a|| = ||a||1 * ||a||2 = #[a+
1, a+

2]; [a2, a1]$, 
 >D?>��&D?` f&�`U&�  

||i|| = ||i||1 * ||i||2 = #[i+
1, i+

2], [i2, i1]$, 
?& >D?>��&D?` _C���@�>; ||b|| �:� 

||b|| = #a+
1 
 i+

1; a1 ' i1$ * #a1 ' i+
2; a+

1 
 i2$ = 
= #[a+

1 
 i+
1, a1 ' i+

2]; [a+
1 
 i2, a1 ' i1]$, 

>�> 
a, a !�bó b: ||b|| = ||a & i|| = 

= #a+
1 
 i+

1; a1 ' i1$ * #a1 ' i+
2; a+

1 
 i2$. 
���@ Y&:&�;, 

||b|| � [a+
1 
 i+

1, a1 ' i+
2] � [a+

1 
 i2, a1 ' i1]. 
	 D:&� &�@�@8` MT 8�; V@�:&� B&�'� &?�>a�>; 

&f&f�@?D; � >�?@�:�� CC 
�b, a !�bó �a: ||�a|| = ||�b & i|| = #b1 
 i+

1; b+
1 ' i1$ * 

#b+
1 ' i+

2; b1 
 i2$, 
>�>, �?& ?& �@ D'&@, 

||a|| = #b1 
 i2; b+
1 ' i+

2$ * #b+
1 ' i1; b1 
 i+

1$. 
p�; :?&�&� B&�'� &?�>a�>; (&?�>a�>; : B&�'@ 8&V&��@�>;) V�:>�& `w : >�?@�:�`-

�&' D���@ V�>&f�@?@? :>8 [29] 
~b, a ! bó ~a: ||~a|| = #(1  b+

2) 
 i+
1; (1  b2) ' i1$ * #(1  b+

2) ' i+
2; (1  b2) 
 i2$. 

5��8@�>; : VTF-�&Y>Cg '&Y�? g�C?@�>_&:?`D; �;8&' DC�;���g '@�: 

� '@� &V�@8@����&D?> (�;����{�����$)�,&(a) = a+ ' a; 

� '@� V�&?>:&�@�>; (;��������#�����$)�,V(a) = a+ 
 a; 

� V&C_?@�` 8&D?&:@��&D?> (������������$)�,8(a) = a+  a; 

� '@� D?�&Y&D?> (��������$)�,D(a) = ,&(a) �,V(a) = a+ '�a� a+ 
�a >�> ,D(a) =|,8 (a)|; 

� V&C_?@�` >_f�?&��&D?> (�9�!��#����$) ,>_f(a) = a+ + a �1. 

	 >�?@�:�`�&' D���@ : C�@D?:@ a+�> a� '&��& f�?` D@�@8>�� >�?@�:�&: >�> &V�@8@-
������ ?&�C� :��?�> �>g. ��&'@ ?&Y& : >�?@�:�`�&' D���@ ?C�@ '&�@? f�?` ?C�@ ::@-
8@� '@� ?&��&D?> :@C?&� >D?>��&D?>, C&?&�; 8&��� f�?` 'CD>'�`�&�, C&Y8 a+

1 = a+
2 

> a1 = a2 > '>�>'�`�&� V�> ||a|| = #[0, 1]; [0, 1]$. �C�� �&�` '&�@? >DV&��;?`, �V�>'@�, 
V&C_?@�` 

2
)( )(

1
2

12
2

12
�� �

�
aaaa

�#�, . 

T@g�>_' >�?@�:�`�&Y& :�:&8 8�; VTF-�&Y>C &V>D� : [28]. �D&f@��&D?> �f&?� '-
U>�� :�:&8, >DV&�`_���@� @Y& 8�; '&8@�>�&:�>; V�:8&V&8&f��g �DD��8@�>�, &fD��-
8�?D; : [29]. 

*�4� 5����"#������ ������
��@8D?:�@�>@ >D?>��&D?> :@C?&�&' D?:>? �;8 :&V�&D&:. ����!" – ���������$��� 

�����;����
�� ��;�	��� ����������. �8@D` :&_'&��� CC '>�>'�' 8: :_Y�;8. 
1)� DV@C?� >D?>��&D?> – q?& &f����@ �@��?C>@ _��@�>; >D?>��&D?>, g�C?@�>_���>@ 

&f¥@C? D �_��g V&_>a>�. �V�>'@�, >D?>��&D?` D��8@�>; «
:?&'&f>�` C&'B&�?@�» 



446 %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

��� ���������	��������E�� ��9 �������	�������	�Z ��� ���#��	� � �����������

 

'&��& g�C?@�>_&:?` D V&_>a>� C�@D?: &?8@�C> D�&�, '&��&D?> 8:>Y?@�;, U�'&-
>_&�;a>> D�&� > ?.V. 5&&?:@?D?:@��&, >D?>��&D?` #0.3; 0.5; 0.8; …$ &_��@?, �?& C�@-
D?:& &?8@�C> D�&� �@:�D&C&, '&��&D?` 8:>Y?@�; D�@8�;;, U�'&>_&�;a>; g&�&U; > 
?.8. 	@C?&� _8@D` – &f����� �@��?C>� :@C?&�, C&'V&�@�?� C&?&�&Y& V�>�>'�? _��@�>; 
>_ &?�@_C [0, 1]. �?&? :_Y�;8 8&D??&��& &�@:>8@� (� ��' &D�&:�& V&�;?>@ �@��?C&Y& 
:@C?&�) > �@ _D���>:@? &D&f&Y& &fD��8@�>;. 

2)� DV@C?� – 	�������� ����������, :�&8@ �D?>�� > W�>. ���@�>; C&'V&�@�?&: _8@D` – 
D?@V@�> :���@��&D?> D&&?:@?D?:���@� C?@Y&�>>, &V�@8@�;@'�@ V&D?�V>:U>'> D:>8@-
?@�`D?:'> >�> V& >��' D&&f��@�>;' (�V�>'@�, qCDV@�?�&). 
	?&�&� :_Y�;8 �DD'?�>:@' CC &D�&:�&�. ��> q?&' :&_�>C@? :&V�&D � #��� � <���	-

���� ��;�	��� ����������, ��#��;!��G%�  ����9�  �;��!��G%�< ���$����$. �D�> D?-
�&:>?`D; � V&_>a>>, f�>_C>@ C C�DD>�@DC&� �&Y>C@, >g :D@Y& 8:: �D?>� > W&�`. 	 
�@�?�&D&BDC&� �&Y>C@ b. 5'��8C@ ?�>: �D?>�, W&�` > �@�?��`�&D?`. �8�C& V�>�a>-
V>�`�&� &D&f@��&D?`� �DD'?�>:@'&Y& D&�? �&Y>C ;:�;@?D; 8&V��@�>@ DC&�` �Y&8�&Y& 
C&�>�@D?: DV@C?&: >D?>��&D?>, >�>, �?& ?& �@ D'&@, DC&�` �Y&8�& f&�`U&Y& C&�>�@D?: 
C&'V&�@�?&: :@C?&� #a1;…; an$. �f&?;, �V�>'@�, : �'Cg VTF-�&Y>C>, �@ _V�@�@?D; 
V�@8V&�Y?` ��>�>@ @�� CC>g-�>f& «�@ ��?����g» DV@C?&: >D?>��&D?> (&f >g D��@D?:&-
:�>> '&��& 8�@ �@ V&8&_�@:?`). 	D@ �@��?����@ DV@C?� V�&@a>���?D; : ?&�C� #0; 0$, �@ 
�_��U; >Dg&8�&Y& B&�'�>_'. 	 q?&' D'�D�@ �&Y>C> D :@C?&��&� D@'�?>C&� 8@�D?:>-
?@�`�& D:&f&8�� &? V�>�a>V&: V�&?>:&�@�>; > >DC������&Y& ?�@?`@Y&. 

W�f&� �f&� DV@C?&: >D?>��&D?> '&��& D:@D?> C V&��&'� ::@8@�>@' «_'�C�>;» – 
B>C?>:�&Y& C&'V&�@�? an+1 D& _��@�>@' [24]: 

an+1 = 1 �a1 '…'�an. 
	 q?&' D���@ 

a1 '…'�an '�an+1 > 0, 
�?& '&��& �DD'?�>:?` CC V&��&?� :@C?&� >D?>��&D?>. �8�C&, :&V�&D & ?&', �	�$	� � 
	�	�< ��;�	��� ���������� ��#��;!��G%�  ����9�  �;��!��G� ���$����$, &D?�?D;, g&-
?; > V@�@g&8>? f&�`U@ : B>�&D&BDC�� V�&DC&D?`. �D�> >g :�8@�>?`, :D@ :&_'&���@ �&Y>�@-
DC>@ D@'�?>C> '&Y�? f�?` V&D?�&@�� � >g &D�&:@. �f&�&?�&� D?&�&�&� q?&� V�&f�@'� 
;:�;@?D; V&D?�&@�>@ �&Y>C > D:;_���g D �>'> �D?��g D@'�?>C � &D�&:@ >_:@D?��g D-
V@C?&: >D?>��&D?>. �C, �@��?C; D@'�?>C V&���@?D; ::@8@�>@' 8:�g &Y��>�@�>�: �D-
D'?�>:�?D; ?&�`C& DV@C?� �D?>� > W&�` > a+ + a = 1, C�DD>�@DC; – &Y��>�@�>;'> 
a+, a���{0, 1} > a+ + a = 1. 	 [22] �V&'>��?D; &8�&DV@C?��@ �&Y>C>, �V�>'@�, D DV@C?&' 
?&�`C& �D?>� >�> ?&�`C& W&�`. p�; _:@�U@��&D?> '&��& ::@D?> > 0-DV@C?��� �&Y>C� V0, 
D��8@�>; C&?&�&� :&&f�@ �>U@�� CC&Y&-�>f& D'�D�. � ?C 8�@@. ����� � ;����!  
������ ;���� � 8��&Y& ?>V :@C?&���g �&Y>C. 

�C&�@a ����$�" ;���� �" �&Y>C D :@C?&��&� D@'�?>C&� ;:�;@?D; ;���� � 	�  ���-
	�
��. �D�> 8&V�D?>?` ��>�>@ D�f¥@C?&:, '�D�;�>g : «&�?&Y&��`��g �&Y>�@DC>g C&&�8>-
�?g», �@ V&�&8>? �> q?& V�&f�@'� :_>'&V&�>'�>;? �C, D��8@�>;, &D'�D�@���@ 8�; �D 
(&f���& '� '�D�>' : C?@Y&�>;g �D?>�� > W�>) &C��?D; �>U@���'> D'�D� 8�; �_�', 
'�D�;�@Y& : >��g C?@Y&�>;g >D?>��&D?>: &� DV�&@a>��@? >g : ?&�C� #0;…; 0$. � �&f&�&?. 
p��; V�&f�@', C�@?D;, �@�>? :�@ �&Y>C>, &8�C& ?@D�& D:;_� D �@�. 

p:�'; &�@:>8��'> D�@8D?:>;'> �&Y>C D :@C?&��&� D@'�?>C&� ;:�;@?D; �DU>�@���� 
:_Y�;8 � ?@&�>� '�&�@D?: > ?@&�>� :@�&;?�&D?@�. 

�D�> >D?>��&D?` �?:@��8@�>; & V�>�8�@��&D?> &f¥@C? x '�&�@D?:� X D�>??` :@C?&-
�&': ||x ��X|| = #x1;…; xn$, - q?& : &f�@' D���@ V�>:&8>? C &f&f�@�>� V&�;?>� '�&�@D?:, 
�@��?C&Y& '�&�@D?:, �@�?�&D&BDC&Y& '�&�@D?:. 
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� ������ ����������� :D�, ?C >�> >��@, &D�&:�& � V�@8D?:�@�>> & :&_'&��&D?> 
f�Y&V�>;?��g > �@f�Y&V�>;?��g >Dg&8&: �@C&?&�&Y& &V�?. �D�> >D?>��&D?` D&&?:@?-
D?:���@Y& V�@8>C? D�>??` :@C?&��&�, q?& �DU>�;@? V&�;?>@ :@�&;?�&D?>. 
CD>&'?>�@-
DC>� :_Y�;8 � :@�&;?�&D?` �>�@Y& �@ '@�;@?, ?.C. :@C?&���' D?�&:>?D; >D?>��&D?` �?:@�-
�8@�>; & V�>�8�@��&D?> q�@'@�?��&Y& D�����&Y& D&f�?>; e ��õ D�����&'� D&f�?>� 
A -�õ: ||e ��A|| = #e1;…; en$. o�>?�:; '@D?& ?@&�>> '�&�@D?: : D&:�@'@��&� '?@'?>C@, 
'&��& f�?` �:@�@���', �?& q?>'> V�>'@�'> :D� �@ >D�@�V�:@?D;. p&D??&��& V&8�&f�&@ 
>_�&�@�>@ �DD'&?�@��&Y& B&�'�>_' 8�& : [25]. �Y& V�>�&�@�>@ C &�?&�&Y>�@DC&'� �-
�>_� 8���g > B&�'�`��' &�?&�&Y>;' V�@8D?:�@�& : �f&?g 5.	. 5'>��&: > @Y& C&��@Y 
(D'. �V�. [30, 31]). 

5 
�#����4�$�0 6������4��� ���6�����0 
��� &8�>' �V�:�@�>@' >DV&�`_&:�>; :@C?&�&: : �&Y>C@ D?� B&�'�>_a>; D>��&-

Y>_'&:. �?& V&_:&�>�& �@ ?&�`C& :?&'?>_>�&:?` >g V&D?�&@�>@, �& > :>_��>_>�&:?` 
8���� V�&a@DD [32, 33]. �&�&U>' V�>'@�&' :>_��>_a>> �&Y>�@DC>g C&�D?��Ca>� D���? 
C��Y> ���@� > 8>Y�''� ���@�-	@�� (>_ V&D�@8�>g �f&? _8@D` '&��& �C_?` [32]). 
�8@D` D q?&� a@�`� V�>'@�;�? :@C?&��,  DV@a>�>D?�, >DV&�`_���>@ D&&?:@?D?:���>� 
B&�'�>_', ?C�@ Y&:&�;? & ��' CC & :@C?&��&� �&Y>C@. 

	 &D�&:� B&�'�>_' �@Y�& V�@8D?:�@�>@ 
D>��&Y>D?>�@DC>g �DD��8@�>� a@V&�C'> :@C?&-
�&: : n-'@��&' V�&D?��D?:@. ��8; V&D��C 
D?�8�?�&� B&�'� V�@8D?:�;@?D; CC :@C?&�,  
_C���@�>@ D>��&Y>_' ;:�;@?D; D�''&� :@C?&�&:, 
V�@8D?:�;��>g V&D��C>, V& V�:>�� ?�@�Y&�`�>-
C. 	@C?&�� �_'@��?D; : ?.�. �&Y>�@DC&' V�&-
D?��D?:@. �_'@��&D?` V�&D?��D?: D&&?:@?D?:�@? 
�>D�� ?@�'>�&:, ��D?:���>g : �DD��8@�>>. 
�V�>'@�, 8�; C?@Y&�>�@DC&Y& D>��&Y>_' ('&8�D 
Barbara) q?& :�Y�;8>? ?C, CC V&C_�& � �>D��-
C@ 4. �8@D` S – D�f¥@C?, M – D�@8�>� ?@�'>�, P – 
V�@8>C?. �V�>'@�: 
   	D@ V?>a� >'@�? C���`; 
   	D@ V>�Y:>�� – V?>a�    
   	D@ V>�Y:>�� >'@�? C���`; 

� �>D��C@ 4 S – f�?` V>�Y:>�&', M – f�?` 
V?>a@�, P – >'@?` C���`;. 	@C?&� SM, �:��� 
(1, 1, 0) – V&D��C «	D@ V>�Y:>�� – V?>a�», :@C-

?&� MP = (0, 1, 1) – V&D��C «	D@ V?>a� >'@�? C���`;», :@C?&� SP = (1, 0, 1) – _C���@-
�>@ «	D@ V>�Y:>�� >'@�? C���`;». �C���@�>@ ;:�;@?D; D�''&� :@C?&�&: SM > MP. 

	@C?&��, D&@8>�;��>@ '@�8� D&f&� ?&�C> S, M, P, �S, �M, �P,  ?C�@ :@D` �f&� ?&-
�@C ?>V SM, �SM, S�M, �S�M, SP, S�P > >' V&8&f��' D ?&�C&� O, CC C&�a&' :@C?&�, 
D&&?:@?D?:��? &f�@�?:@�8>?@�`��' > &f�@&?�>a?@�`��' V&D��C'. 	@C?&��, D&@8>�;�-
�>@ ?&�C� O (���& :@C?&�) D q?>'> �@ ?&�C'> – �D?�&�?:@�8>?@�`��' > �D?�&&?�>a-
?@�`��'. �V�>'@�, :@C?&�, D&@8>�;��>� ?&�C� O D ?&�C&� SP, D&&?:@?D?:�@? V&D��C@ «�@-
C&?&��@ S @D?` P». 	@C?&�� &f�@�?:@�8>?@�`��g V&D��&C '&Y�? V@�@�&D>?`D; : V�@8@�g 
D:&@� V�&DC&D?> > �_�:�?D; D:&f&8��'>. 	@C?&��, ��>���>@D; : ?&�C@ O, ?C&� :&_-

�>D��&C 4 – W&Y>�@DC&@ 
V�&D?��D?:& > :@C?&�� '&8�D 
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'&��&D?`� �@ &f�8�? > �_�:�?D; D:;_���'>. 5:&f&8��@ :@C?&�� V@�@'@��?D; D 
a@�`� B&�'>�&:�>; a@V&�@C, V&8&f��g ?&�`C& �?& �DD'&?�@��&�. 5:;_���@ :@C?&�� _-
B>CD>�&:��. �D�> '&��& �@U>?` _8�� (&D��@D?:>?` _C���@�>@) V&D�@8D?:&' D:&f&8�&-
Y& V@�@�&D :@C?&�&: > >g D�''>�&:�>;, ?& �@_��`?? :>_��>_>��@?D; : :>8@ :@C?&�, C&?&-
�&'� '&�@? f�?` 8� D&&?:@?D?:���; ?@CD?&:; >�?@�V�@?a>;. �D�> a@V&�C� DB&�'>�&-
:?` �@ �8�?D;, D>��&Y>_' ;:�;@?D; �@:@���'. 

�@D'&?�; � >_:@D?��� �D�&:�&D?`, D V&'&�`� 8��&Y& V&8g&8 �@U�?D; _8�> '&8@-
�>�&:�>; �@C&?&��g V�@8'@?��g &f�D?@� [34]. 

)�#�@����� 
�C>' &f�_&', '&��& _C���>?`, �?& � D@Y&8�; '?@'?>�@DC>� VV�? �&Y>C> V�&-

U�� V�?` &? &V@�>�&:�>; V�&� �>D@� {0, 1} C �f&?@ D 8&D??&��& D�&���'> :@C?&���'> 
C&�D?��Ca>;'>. �D?` >_ �>g D:;_� D �D�&��@�>@' VV�? C�DD>�@DC&� �&Y>C>, �D?` –
D V@�@g&8&' C �@C�DD>�@DC>' V�@8D?:�@�>;', �D?` – CC D�@8D?:& :>_��>_a>> > C&'V`-
�?@�>_a>> V�&a@DD �DD��8@�>�. �?& �@ &_��@?, �?& V�&>Dg&8>? :�?@D�@�>@ &8�&Y& 
:_Y�;8 8��Y>'>. �?& Y&:&�>? �>U` & �DU>�@�>> �U>g :&_'&��&D?@� : V&�>'�>> > &V>-
D�>> :@�@� > V�&a@DD&:. �&:&@ _8@D` �@ &?'@�;@?,  8&V&��;@? >_:@D?�&@, > :@C?&��&@ 
V�@8D?:�@�>@ �&Y>�@DC&� D@'�?>C> > �&Y>�@DC>g C&�D?��Ca>� – &�@�@8�&� q?V : q?&' 
8:>�@�>>. 
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THE APPLICATION OF VECTOR FORMALISM 
IN LOGIC AND LOGICAL-MATHEMATICAL MODELING 

L.V. Arshinskiy 
Irkutsk State Transport University, Irkutsk, Russia 
larsht@mail.ru 

Abstract 
The article presents an overview of research related to the application of vector formalism in logical investigations. 
Three directions of research in this area are discussed. The first area has to deal with the complication of formalism of 
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classical mathematical logic. It is based on the vectorization of the categories of Truth and Falsehood. This line of re-
search is represented by a vector logic of E. Mizrahi and matrix logic of A. Stern. The second one is the vectorization of 
logical semantics. This approach is represented by the logic of K.I. Bakhtiyarov, neutrosophy logic of F. Smarandache 
and in the logics with vector semantics. The third area is devoted to vectorization syllogistics of Aristotle. Here vector 
representation is used for partial visualization and automation of building syllogisms. All three areas are of practical 
importance and can be used for the solution of applied problems, in particular, in computer science and artificial intelli-
gence. 

Key words: non-classical logic, multivalued logic, vector logic, neutrosophic logic, logic with vector semantics. 
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������$�0 
5??`; V&D:;�@� �DD'&?�@�>� �&�> C?&� : �_��@�>> B��Ca>&��`��g D:&�D?: f_&:�g > 
q?�&���g &f�_a&: VV�?�&-V�&Y�''��g C&'V�@CD&: (
��). �DD'&?�@�� &D&f@��&D?> B&�-
'>�&:�>; :�@U�@Y& &f�>C 
�� D V&_>a>� V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�:�@�>;. 
�DD'&?�@�� V&�;?>; «:�@8��@» > «V&�@_��@» B��Ca>> 
�� D ���?&' ?&�C> _�@�>; �_�>���g 
C?&�&:. ��@8�&�@�� :@C?&���@ V�@8D?:�@�>; B��Ca>&��`��g D:&�D?: f_&:�g &f�_a&:, V�>-
:@8@� '�&Y&'@��; '&8@�`, V&_:&�;��; ��>_>�&:?` B��Ca>&��`��@ D:&�D?: 
�� D ���-
?&' �_��g �@�>'&: >DV&�`_&:�>; > �_�>���g '�@�>� C?&�&:. ��@8�&�@� V&8g&8 C &a@�>:-
�>� D?@V@�> &?C�&�@�>; D:&�D?: 
�� &? f_&:�g,  ?C�@ B��Ca>&��`�&� V�>Y&8�&D?> 
�� D 
���?&' D&:&C�V�&D?> &a@�&C C?&�&:. 

�����
� ����: ��������_�	������ �;�������, ;���	���������, E��	
����$��� ��9�;��-
����$, ��E�	� �;;������-;�����  ���� 	� ;�	��, �	���, E��	
�� ;������������. 

����������: ���9���, �.�. ��@8�V�@�8@�>@ 8@B@C?&: � ���>g D?8>;g V�&@C?>�&:�>; VV-
�?�&-V�&Y�''��g C&'V�@CD&: � &D�&:@ V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�:�@�>; / 
	.�. �:&_8@:, p.	. X�>�&:, W.�. �@��;g&:DC; // ��?&�&Y>; V�&@C?>�&:�>;. – 2016. – �. 6, 
%4(22). - 5. 452-464. – DOI: 10.18287/2223-9537-2016-6-4-452-464.�


��"���� 
	D� :&_�D?��; �&�` D>D?@' &f�f&?C> >�B&�'a>> > �V�:�@�>; : �>_�> D&:�@'@�-

�&Y& &f�@D?: &f�D�&:>� �@&fg&8>'&D?` V&;:�@�>; �&:&Y& �V�:�@�>; �����g >DD�@8&-
:�>� > D&_8�>; V�>C�8��g >�D?��'@�?&: – 8@B@C?&�&Y>> VV�?�&-V�&Y�''��g C&'-
V�@CD&: (
��) [1-4]. � �>D�� &V&���g : �'Cg q?&Y& �V�:�@�>; &?�&D;?D; V&�;?>; «C�@-
D?:&» > «D>'V?&'� 8@B@C?&:» (V&D�@8�>@ :����?D; : &?C�&�@�>> V&C_?@�@� C�@D?: 
>_8@�>; &? f_&:�g V&C_?@�@� C�@D?:). 

�@&fg&8>'&D?` �_�f&?C> V&8g&8&: C ��>_� D>'V?&'&: 8@B@C?&: :�_�:@?D; ?@', �?& 
q?& D&_8�? >�B&�'a>&���� f_>D 8�; V�>�;?>; &f&D�&:���g �@U@�>�, :&-V@�:�g, & 8@�-
D?:>;g V& �&C�>_a>> > �D?��@�>� 8@B@C?&: >, :&-:?&��g, &f &f¥�'g �@D��D&:, C&?&��@ 
D�@8�@? :�8@�>?` 8�; D�>�@�>; C&�>�@D?: 8@B@C?&: 8& ��&:�;, V�>@'�@'&Y& D ?&�C> _�@�>; 
V&�`_&:?@�; >_8@�>; [5]. 

�&�;?>@ «8@B@C?» �@�_��:�& D:;_�& D V&�;?>@' «f_&:�� &f�_@a» [6], «q?�&���� 
&f�_@a». �?& &f�D�&:�@�& ?@', �?& & V�&;:�@�>> 8@B@C? '&��& Y&:&�>?` �>U` : ?&' D��-
�@, @D�> &V�@8@�@�� «f_&:�@», �>f& «q?�&���@» D:&�D?: >_8@�>;. 

�V�@8@�>' �_�>�>@ : V&�;?>;g «f_&:�@» > «q?�&���@» D:&�D?:. 
��9��!� D:&�D?: D&&?:@?D?:��? g�C?@�>D?>C' >_8@�>�, V�@8D?:�@���' : &B>a>-

�`�& �?:@��8����g 8&C�'@�?g [6]. ������!� D:&�D?: D&&?:@?D?:��? D�f¥@C?>:�&'� 
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V�@8D?:�@�>� &?8@�`�&Y& D�f¥@C? & �@�@'�g D:&�D?:g >_8@�>;, �@ V�@8D?:�@���g : 
CC>g-�>f& &B>a>�`��g 8&C�'@�?g. 

�8�>' >_ &D�&:��g V&�;?>� �V�:�@�>; C�@D?:&' &f¥@C?&: ;:�;�?D; V&�;?>;: f_&:&Y& 
&f�_a; f_&:�g _��@�>� V&C_?@�@� C�@D?:, : ?&' �>D�@ V&C_?@�@� B��Ca>&��`�&� 
f@_&VD�&D?>; &V�@8@�@�>@ 8&V�D?>'�g &?C�&�@�>� V&C_?@�@� &? f_&:�g [7]. �?&, : D:&� 
&�@�@8`, D&_8�? &D�&:� �&�'>�&:�>; ?��8&�'C&D?> '@�&V�>;?>�, �V�:�@���g � �'@�`-
U@�>@ C&�>�@D?: �@�D?������g 8@B@C?&: 8& ��&:�;, D&&?:@?D?:���@Y& V�>@'�@'&'� �>D-
C� [5]. 

�8� &a@�>:�>; _��@�>; &?C�&�@�>; V&C_?@�@� C�@D?: &? q?�&���g 8:�& > 
�DV@U�& �@U@?D; V�>'@�>?@�`�& C ?@g�>�@DC>' D>D?@''. ��>'@�&' '&�@? D���>?` �_-
8@� ?@&�>> �8���&D?> ?@g�>�@DC>g >_8@�>� – �8���&D?` VV�?��g C&'V&�@�?&: :?&'-
?>_>�&:���g D>D?@' [8]. X_&:�@ _��@�>; V&C_?@�@� C�@D?: > &?C�&�@�>; &? �>g &?�&-
D;?D; C C�DD� «��D?C>g V�'@?�&:» [7], ?.C. : >g &D�&:@ �@�? >_'@�>?@�`��@ 8���@. 
���'> D�&:'>, V&���@'�@ &a@�C> &?C�&�@�>� BC?>�@DC>g _��@�>� V&C_?@�@� C�@-
D?: &? f_&:�g ;:�;�?D; &f¥@C?>:��'>, ?.C. _��@�>; >_'@�;@'�g V�'@?�&: &V�@8@�;�?-
D; &f¥@C?>:��'> _C&�'> V�>�&8�. 

	&_�D?�>@ �&�> V�&Y�''�&� D&D?:�;��@� : &f@DV@�@�>> B��Ca>&��`�&� V�>Y&8-
�&D?> > f@_&VD�&D?> D>D?@' �V�:�@�>; > &f�f&?C> >�B&�'a>> :����8@? C&��@C?>�&-
:?` V&8g&8� C B&�'>�&:�>� f_&:�g V&C_?@�@� > &a@�>:�>� D?@V@�> &?C�&�@�>; &? 
f_&:�g V&C_?@�@�. �?& &f�D�&:�@�& �@&fg&8>'&D?`� V@�@&D'�D�@�>; �&�> V@�D&��`��g 
&�?&�&Y>� C?&�&:1 : V&D?�&:C@ _8�, D:;_���g D V�&@C?>�&:�>@' > C&�D?��>�&:�>@' 
D>D?@' �V�:�@�>; > &f�f&?C> >�B&�'a>>, : &D&f@��&D?> � ���>g D?8>;g V�&@C?>�&:-
�>; [10]. 

�DD'?�>:@'�@ : D??`@ V&8g&8� C C&�D?��>�&:�>� V&?�@f>?@�`DC>g D:&�D?: f_&-
:�g &f�_a&: � &D�&:@ B&�'>�&:�>; @8>�&Y& D'�D�&:&Y& V�&D?��D?: C?&�&: ;:�;�?D; 
�_:>?>@' '@?&8>�@DC&Y& > >�D?��'@�?�`�&Y& �V�:�@�>� : �V�:�@�>> B��Ca>&��`�&� 
f@_&VD�&D?`� 
�� [11]. 

1 6�3����6�� �����4�$�� �����5 6��"�� 7���#��������0 
�77�������7��������!5 #��7��#6�� 
	 [12] &?'@�@?D;, �?& V�>'@��& 50% :&_'&��&D?@� D>D?@' &f�f&?C> 8���g (5�p) 

&D?�?D; �@:&D?�@f&:���'> V&�`_&:?@�;'>. �' �@ &?'@�@?D;, �?& D?@V@�` :&:�@����&-
D?> V&�`_&:?@�@� : �_�f&?C� V�&Y�''��g D>D?@' :g&8>? : V@�:�� ?�&�C� BC?&�&:, &f�-
D�:�>:��>g �DV@g �>f& V�&:� V�&Y�''�&Y& V�&@C?. 	 [9, 13] > �;8@ 8��Y>g V�f�>Ca>� 
&f&D�&:�:@?D; �@&fg&8>'&D?` D'@�� '@?&8>�@DC&� &D�&:� �V�:�@�>; D>D?@''>, : C&?&-
��g 8&'>�>������ �&�` >Y�@? D�f¥@C?: D&:@�U>?` V@�@g&8 &? C�DD>�@DC&� ����&� �-
a>&��`�&D?> C V&D?�@C�DD>�@DC&�. � �>D�� &D�&:��g _8�, D:;_���g D �@�>_a>@� >�-
?@�D�f¥@C?>:�&Y& �V�:�@�>;, &?�&D;?D; &D&_��>@ V�&f�@'�&� D>?�a>> (�5); &D'�D�@�>@ 
�5; V&>DC C&'V�&'>DD :?&�&'��'> �@&8�&�&8��'> C?&�'> V& ��@Y��>�&:�>� �5 [9]. 

�DD'&?�>' C�?C& D&8@���>@ q?>g _8� V�>'@�>?@�`�& C ���`�&� D?8>> V�&@C?>-
�&:�>; 
�� – B&�'>�&:�>; :�@U�@Y& &f�>C 5�p. 

*�������� +). �@&fg&8>'&D?` V�&@C?>�&:�>; �&:&� 5�p �>f& '&8@��>_a>> D��@-
D?:���@Y& 
�� '&�@? f�?` &f�D�&:�@� �>f& :�@U�>'> V�>�>�'> (>_'@�@�>@ D&D?&;�>; 
                                                           
1 5&8@���>@ V&�;?>; «C?&�» &?�>�@?D; &? D&8@���>; V&�;?>; «V�:&&f�8?@�`», &V�@8@�@��&Y& : ��5� � �5�/T�� 
15288-20054. ��:&&f�8?@�` – D?&�&�, >'@��; V�:&, 8&�� >�> V�@?@�_>> � D>D?@'�. 	 [9] V&8���C>:@?D;, �?& 
«…C?&� �@ V�&D?& V&_��?,  &D&_��? D�&�>:U��D; V�&f�@'��� D>?�a>�, : C&?&��� &� V&Y���@�. �D&_��>@ D>?�a>> 
C?&�&' &_��@?, �?& &� _�@? > V&�>'@? �@ ?&�`C& ?&, �?& V�&>Dg&8>? :&C��Y, �& > ?&, �?& ����& �?&-?& 8@�?` 8�; 
>_'@�@�>; D>?�a>> : �@�@'&' 8�; �@Y& �V�:�@�>>…». ��� . �������. 
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&f¥@C?, >�B&�'a>&���� V&88@��C� �V�:�@�>; C&?&��' &f@DV@�>:@? 5�p), �>f& :��?-
�@��>'> V�>�>�'> (>_'@�@�>@' V@�D&��`��g &�?&�&Y>� D�f¥@C?&:, :&:�@�@���g : �V�:-
�@�>@ D�&��&� D>D?@'&�, : �@_��`??@ V&���@�>; >'> �&:�g _��>�), �>f& ?@' > 8��Y>'. 
�D&_��>@ &?8@�`��'> C?&�'>, :&:�@�����'> : �V�:�@�>@ &8�>' > ?@' �@ D�&���' 
&f¥@C?&', �@8&D??C&: D��@D?:���@� 5�p V&f��8@? >g >DC?` �&:�@ DV&D&f� V&���@�>; 
�@&fg&8>'&� 8�; �@U@�>; _8� �V�:�@�>; >�B&�'a>>, : ?&' �>D�@ &f�_&:�:?` � 8&f-
�&:&�`�&� &D�&:@ ?:&��@DC>@ C&��@C?>:�, B&�'>����>@ V�@8�&�@�>; V& V&?�@f>?@�`DC>' 
D:&�D?:' 
��2.  

*��
������ ���	�!��. �_�&V�&B>�`��@ DV@a>�>D?�, &D&_�:U>@ �@&fg&8>'&D?` >_-
'@�@�>; V&?�@f>?@�`DC>g D:&�D?: D��@D?:���@� 5�p, >_���`�& >'@�? �_�&@ V�@8D?:-
�@�>@ & DV&D&fg ��@Y��>�&:�>; �5. �?& &f�D�&:�@�&, :&-V@�:�g, ?@', �?& �_��@ C?&�� 
:&:�@�@�� : �@U@�>@ �_�>���g _8� �V�:�@�>;. 	 D>�� q?&Y& >g �@�8&:�@?:&�@��&D?` :�-
_:� �_��'> V�>�>�'>, > >g V&�@��>; > V�@8�&�@�>; V& D&:@�U@�D?:&:�>� D:&�D?: 

�� >_���`�& �@ D&:V8�?,  >�&Y8 >'@�? V�&?>:&V&�&���� D'�D�. 	&-:?&��g, �_�>-
�>@ : V�@8�&�@�>;g &f�D�&:�@�& �_�>�>@' V@�D&��`��g &�?&�&Y>� C?&�&:, ?.@. C�8�� 
>_ �>g :C�8�:@? : �5 D:&� D'�D� (D&8@���>@ V&�;?>; «V@�D&��`�; &�?&�&Y>;» �D-
C��:@?D; : [14]). p&f�&:&�`�&@ D?�@'�@�>@ C?&�&: C V&:�U@�>� qBB@C?>:�&D?> >�B&�-
'a>&��&Y& &f@DV@�@�>; _8� �V�:�@�>;, D &8�&� D?&�&��, > >_���`�&@ �_�>�>@ ?&�@C 
_�@�>; � ?&, �w� ����& 8�; q?&Y& D8@�?`, D&_8�? V�@8V&D��C> 8�; B&�'>�&:�>; C?&-
�'> @8>�&Y& D'�D�&:&Y& V�&D?��D?:. �?&, : D:&� &�@�@8`, ;:�;@?D; &D�&:&� :&_�>C�&:@-
�>; >�?@�D�f¥@C?>:�&Y& _��>; & V&8g&8g C D&:@�U@�D?:&:�>� V&?�@f>?@�`DC>g D:&�D?: 

��. 

<���������� ����������������� �����# � ��%��� ������ /+�. b&�'>�&:�>@ 
@8>�&Y& D'�D�&:&Y& V�&D?��D?: �_�&V�&B>�`��'> DV@a>�>D?'> – @8>�&'�U�@��>C-
'>, &_f&�@���'> V&:�U@�>@' a@��&D?> 5�p, D&_8�? �D�&:>; 8�; B&�'>�&:�>; «>8@�`-
�&Y&» :�@U�@Y& &f�>C 
��. �@�'>�&' «>8@�`���» V&8���C>:@?D; ?& &fD?&;?@�`D?:&, �?& 
:&_'&��&D?> V�C?>�@DC&� �@�>_a>> ?C&Y& 
�� &Y��>�>:�?D; 8&D?�V��'> �@D��D'> 
&�Y�>_a>>. �@' �@ '@�@@, ��>�>@ «>8@�`�&Y&» :�@U�@Y& &f�>C, ��>�>@ @8>�&Y& D'�D-
�&:&Y& V�&D?��D?: > 8&f�&:&�`�&@ D?�@'�@�>@ ��@Y��>�&:?` �5 V&_:&�;@? &D&_���& > 
D&Y�D&:��& ���>�&:?` V& _��>'&D?> V&?�@f>?@�`DC>@ D:&�D?: 5�p3 (?�@f&:�>@ &f;-
_?@�`�&Y& &V�@8@�@�>; ��Y �_��g ?�@f&:�>� V&�`_&:?@�@� &Y&:&�@�& : [15, 16]).  

�V>D�>@ «>8@�`�&Y&» :�@U�@Y& &f�>C 5�p,  ?C�@ V�>_�:@'�@ C?&�'> ��Y> 
V&?�@f>?@�`DC>g D:&�D?: 
�� V&_:&�;�? &f&D�&:��& B&�'>�&:?` f_&:�@ ?�@f&:�>; C 
D:&�D?:' >_8@�>� D ���?&' &f¥�'&: 8&D?�V��g �@D��D&: &�Y�>_a>>. 	 V&D�@8���@' f-
_&:�@ D:&�D?: ?��DB&�'>���?D; : DV@a>B>Ca>> B��Ca>&��`��g > �@B��Ca>&��`��g 
?�@f&:�>�. 

�?'@?>', �?& B&�'>�&:�>@ :�@U�@Y& &f�>C 
�� � &D�&:@ @8>�&Y& D'�D�&:&Y& V�&-
D?��D?: C?&�&: &f@DV@�>:@? D�>�@�>@ C&�>�@D?: B��8'@�?�`��g 8@B@C?&:, 8&V�DC-
                                                           
2 p@;?@�`�&D?` :&_�>CU>g � 8&f�&:&�`�&� &D�&:@ C&��@C?>:&: DV@a>�>D?&:, B&�'>����>g :�@U�>� &f�>C 5�p >Dg&8; 
>_ D:&@Y& &V�? �@U@�>; _8� �V�:�@�>;, &C_�:@?D; _��>?@�`�& f&�@@ �@_��`??>:��' > qBB@C?>:��', V& D�:�@�>� 
D �C&�@�>:U>�D; V�C?>C&� Df&� ��C&:&8D?:&' &�Y�>_a>> V�@8�&�@�>� V& _C�VC@ V�&Y�''��g V�&8�C?&: D 
V&D�@8���>' V�>�;?>@' �@U@�>� DV@a>�`�& &�Y�>_&:��&� C&'>DD>@�, : C&?&�&� >�?@�@D� C?&�&: V�@8D?:�;�?D; 
D&?��8�>C'> 8'>�>D?�a>>, C��>����>'> :&V�&D� D&_8�>;, �_:>?>; > D&V�&:&�8@�>; >�B&�'a>&���g D>D?@'. �?& 
&f�D�&:�@�& ?@', �?& : V&D�@8�@' D���@ &C&��?@�`�&@ �@U@�>@ V& _C�VC' V�>�>'�? qCDV@�?�, �g&8;�>@D; :�@ �5, 
D:;_���g D �V�:�@�>@' D�&���'> &f¥@C?'>. ��� . �������. 
3 ��>�a>V>�`�&@ &?�>�>@ ?C&Y& V&8g&8 &? 8@�D?:���@� V�C?>C> V�>�;?>; �@U@�>� & _C�VC@ C&'V&�@�?&: 
>�B&�'a>&���g D>D?@' C&'>DD>@�, : D&D?: C&?&�&� :g&8;? qCDV@�?� > V�@8D?:>?@�> 8'>�>D?�a>>, �& �@ :g&8;? (�>f& 
V�@8D?:�@�� &�@�` &Y��>�@�&) DV@a>�>D?�, :&:�@�����@ : �@U@�>@ _8� �V�:�@�>;. �D?& :&�@:&@ �@U@�>@ 
��C&:&8D?: V�> &�Y�>_a>> _C�V&C C&'V&�@�?&: 5�p �@ V&:�U@? a@��&D?> '&8@��>_>�&:��&� D>D?@'� : Y�_g 
V&�`_&:?@�@�, ?C CC �&:�@ V&?�@f>?@�`DC>@ D:&�D?: 
�� :D� �@ �@ D&&?:@?D?:��? >g �>_�@���' V&?�@f�&D?;'. ��� . 
�������. 
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@'�g � ���@� D?8>> V�&@C?>�&:�>; 5�p. 	'@D?@ D ?@', D�@8�@? V&8�@�C��?`, �?& : D>�� 
�>_C&� B&�'�>_a>> V�&a@8��� V@�@:&8 &V>D�>; V&?�@f>?@�`DC>g D:&�D?: � ;_�C@ 
V&�`_&:?@�@� : &V>D�>@ D:&�D?: 
�� � ;_�C@ �_�f&?�>C, :&_'&��& :&_�>C�&:@�>@ 
&U>f&C V@�@:&8 > &f�D�&:�@���g q?>' 8@B@C?&: : ?@g�>�@DC>g _8�>;g � �_�f&?C� 
V�&Y�''��g C&'V&�@�?&:.  

2 K�4��!� �3��4�$ #�# ��6� ���"� ����� 7��6�"�����6�� � ����� 6�6��� 
5:&�D?: f_&:&Y& &f�_a, V�@8D?:�;��@Y& D&f&� �@_��`?? 8&Y&:&�@��&D?> _>�?@�@-

D&:���g D?&�&�, ;:�;@?D; V&?@�a>�`�&� V�>�>�&� �_�>��&Y& &?�&U@�>; C?&�&: C &8�>' 
> ?@' �@ V�&;:�@�>;' 8@B@C?&: � D?8>> >DV&�`_&:�>; 
��. p@�D?:>?@�`�&, V@�D&��`-
��@ V�@8D?:�@�>; &?8@�`�&Y& C?&� & D:&�D?:g «>8@�`�&Y&» D @Y& ?&�C> _�@�>; >_8@�>;, 
&?�>��?D; &? D:&�D?: f_&:&Y& &f�_a, ;:�;��@Y&D; �@_��`??&' :_>'��g �D?�V&C C?&-
�&:. 	 D>�� q?&Y& � �_��g C?&�&: f�8@? �f��8?`D; �_�&@ &?�&U@�>@ C &8�>' > ?@' �@ 
V�&;:�@�>;' 8@B@C?&: (B@�&'@� �_�>��&� �@Ca>> �_��g V&�`_&:?@�@� � &8�> > ?@ �@ 
V�&;:�@�>; 8@B@C?&: &?'@�@?D;, �V�>'@�, : [17]). �?'@�@��&@ &fD?&;?@�`D?:& 8@�@? _:>-
D>'�' &? C?&� ?&�C&:�>@ V&�;?>� «B��Ca>&��`�; V�>Y&8�&D?`», «:�@8��@ > V&�@_��@ 
B��Ca>> D>D?@'�», «&U>fC», «8@B@C?», «>DC�@�>@ 8���g» > ?.8. 

b&�'>�&:�>@ V�>_�:@'&Y& :D@'> �@&8�&�&8��'> C?&�'> &V>D�>; :�@U�@Y& &f-
�>C 
�� ;:�;@?D; '&D?&' '@�8� «'>�&' V&:D@8�@:�&D?> C?&�&: > '>�&' D>D?@'» [18], 
?.@. '@�8� :&V�&D'> ����` > �w�, D &8�&� D?&�&��, > ���, D 8��Y&� D?&�&��. �@�@:&8 
V�&Y�''�&Y& V�&@C? : «'>� D>D?@'» V&_:&�;@? : 8�`�@�U@' >DV&�`_&:?` V�> V�&@C?>�&-
:�>> D?�8�?��@ V&8g&8�, ?>V&:�@ ��C&:&8D?: > V�>�'� [6, 15, 16, 19]. 

	 �f&?g, V&D:;�����g V�&@C?>�&:�>� 
��, &?'@�@?D;, �?& �@&DV&�>'&� V�@8V&-
D��C&� �DV@U�&Y& >Dg&8 V�&@C? �@�>_a>> 5�p ;:�;@?D; :�D&C&@ C�@D?:& DV@a>B>C-
a>> ?�@f&:�>� V&�`_&:?@�@�. 5&Y�D�& [19] DV@a>B>Ca>; ?�@f&:�>� V&�`_&:?@�@� ;:�;-
@?D; :g&8&' V�&@C?, �& �@ D&D?:�&� �D?`� V�&@C?. �?>', � �U :_Y�;8, D?&�&��>C> «?;-
����g» '@?&8&�&Y>� (&D�&:� C&?&��g D&D?:�;@? D>D?@'��� V&8g&8 C �V�:�@�>� D�&���-
'> >_8@�>;'>) D?�@';?D; V&C_?`, �?& '&D? '@�8� '>�&' V&:D@8�@:�&D?> > '>�&' D>D?@' 
��@ V�&�8@� > �@�>_a>; V�&@C? V@�@U� : «'>� D>D?@'». ���'> D�&:'>, _C�@V������ 
: 8@�D?:���>g �&�'?>:��g 8&C�'@�?g V&8g&8 C V�&@C?>�&:�>� 
�� D?�@'>?D; : D:&@� 
&D�&:@ 8>D?�a>�&:?`D; &? B��8'@�?�`��g 8@B@C?&:, :&_�>C��>g � D?8>> B&�'>�&-
:�>; :�@U�@Y& &f�>C 
��. 

	'@D?@ D ?@', D�@8�@? &f�?>?` :�>'�>@ � &Y��>�@�>; V&8g&8 C B&�'>�&:�>� 
:�@U�@Y& &f�>C 
��, : &D�&:@ C&?&�&Y& �@�? V&�&�@�>; ?@&�>> >�?@�D�f¥@C?>:�&Y& 
�V�:�@�>;. �_'@�@�>@ :�@U�@� > :��?�@��@� D�@8, CC &f¥@C? �V�:�@�>;, ?C > �V�:�;-
��@� D>D?@'�, :����8@? C?&�&: V&D?&;��& V@�@D'?�>:?` D:&�D?: f_&:&Y& &f�_a. 	 
D>�� ?&Y&, �?& V@�@D'&?� D:&�D?: ?�@f�@? D&Y�D&:�>; V&_>a>� �@&8�&�&8��g C?&�&:, 
D?�@'�@�>@ C B&�'>�&:�>� «g&�&U@Y&» f_&:&Y& &f�_a '&�@? V�>:@D?> C ?&'�, �?& DC&-
�&D?` '&8@��>_a>> 
�� f�8@? '@�`U@, �@' DC&�&D?` >_'@�@�>; :�@U�@� V& &?�&U@�>� C 
5�p D�@8�. ���'> D�&:'>, f�8@? &?D�?D?:&:?` C&q:&��a>; '@�8� D:&�D?:'> 
�� > 
:�@U�@� D�@8&� (D:&�D?:& C&q:&��a>> CC &?�>�>?@�`�&Y& V�>_�C D�&���g D>D?@' &f-
D��8@?D; : [20]). 

3 
��"�!� � 7���4�!� :��#$�� �77������-7��������!5 #��7��#6�� 
	 C�@D?:@ C&�a@V?��`�&� &D�&:� V&D?�&@�>; q?�&���g/f_&:�g '&8@�@� >_8@�>� 

V�@8�Y@?D; >DV&�`_&:?` B��Ca>&��`��� V&g&8. �?& &f�D�&:�@�& ?@', �?& �DD'&?�@�>@ 
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�� � ��&:�@ B��Ca>&��`��g D:&�D?: V&_:&�;@? D�:�>:?` '@�8� D&f&� >_8@�>; �_�&� 
D?��C?���, D&_8���@ � �_�&� q�@'@�?�&� f_@. b��Ca>&��`��� V&8g&8 D&_8�? @8>��� 
V�?B&�'� 8�; D�:�@�>; �_��g �D?@� >_8@�>�. 

�8�>' >_ &D�&:��g �D�&:>� V&D?�&@�>; q?�&���g/f_&:�g '&8@�@� 
�� 8&��@� f�?` 
���? ?&Y&, �?& V�> B��Ca>&�>�&:�>> D�&���g D>D?@' �_�&� V�>�&8� > �_�>��&Y& �_�-
�@�>; >'@@? '@D?& &8�&:�@'@��; �@�>_a>; CC V&�@_��g, ?C > :�@8��g B��Ca>�. � 
�@&fg&8>'&D?` ���? q?&Y& &fD?&;?@�`D?: &f��@?D; :�>'�>@, �V�>'@�, : �f&?g 
[3, 17, 21].  

	 8�`�@�U@' V&8 ;��9��" E��	
��" 
�� V&�>'@?D; ?C; B��Ca>;, C&?&�; �:@�>�>-
:@? a@��&D?` V�&8�C? (�D��Y>), V&D?:�;@'&Y& V&�`_&:?@��, �>f& �'@�`U@? _?�?�, 
D:;_���@ D V&���@�>@' a@��&Y& �@_��`??. 

�&8 ������" E��	
��" V&�>'@?D; ?C; B��Ca>;, C&?&�; �'@�`U@? a@��&D?` V�&8�C? 
(�D��Y>), V&D?:�;@'&Y& V&�`_&:?@��, �>f& �:@�>�>:@? _?�?�, D:;_���@ D V&���@�>@' 
a@��&Y& �@_��`??. 

�8� > ? �@ B��Ca>; :?&'?>�@DC&� D>D?@'� D ?&�C> _�@�>; �_��g C?&�&:, '&�@? 
�DD'?�>:?`D; CC V&�@_�; > CC :�@8�;. 	 ?& �@ :�@'; 8&D?>Y��?�@ '@�8� C?&�'> 8&-
Y&:&����&D?> V&_:&�;�? ��?> C&�D@�D�D > � @Y& &D�&:@ ��@Y��>�&:?` �5 V& &f'@�� �@-
D��D'> V&D�@8D?:&' :?&'?>�@DC&� D>D?@'�. 

b��Ca>&�>�&:�>� 
�� '&�@? f�?` V&D?:�@� : D&&?:@?D?:>@ C&�?@� :>8: 
     ". QSHUFHF  , , , , % , 

Y8@ HF – '�&�@D?:& :�@8��g B��Ca>�, UF – '�&�@D?:& V&�@_��g B��Ca>�, % – '�&�@D?:& 
�@�>'&: >DV&�`_&:�>;, SH – '�&�@D?:& C?&�&:, Q – '�&�@D?:& C�>?@�>@: &a@�>:�>; 
B��Ca>&��`�&� V�>Y&8�&D?>. 

��> &8�>g > ?@g �@ �@�>'g >DV&�`_&:�>; 
�� D&8@���>@ C&�?@� '&�@? &C_?`D; 
�_�>���' � �_��g C?&�&:. �>D�& V&�@_��g > :�@8��g B��Ca>�, �@�>_�@'�g D>D?@'&�, 
_:>D>?, :&-V@�:�g, &? ?�@f&:�>� C?&�&:, :&-:?&��g, &? �@�>' >DV&�`_&:�>; >_8@�>;. 

	 �_��g �@�>'g >DV&�`_&:�>; %k ( K;k 1� ) '&�@? �@�>_&:�:?` D ?&�C> _�@�>; C?&-
�&: �_�>��&@ �>D�& V&�@_��g > :�@8��g B��Ca>�. ��> q?&' &?�@D@�>@ &8�&� > ?&� �@ 
B��Ca>> C C�DD� «V&�@_��g» �>f& «:�@8��g» _:>D>? &? �@�>' >DV&�`_&:�>; > a@��&D?-
��g �D?�&:&C C?&�&:. �&��&@ '�&�@D?:& B��Ca>� F/ , C&?&�&@ >_8@�>@ '&�@? �@�>_&:?` 
:& :D@g �@�>'g, '&��& &V�@8@�>?` CC  

            0 1�
K

k

kFF
1�

/ �
¸¹% . 

�8@D` 0 1¸¹ kF % – '�&�@D?:& B��Ca>�, �@�>_�@'�g >_8@�>@' : �@�>'@ %k, ?.@. F/ &V�@8@�;@? 
Y��>a� C�@D?: 
�� : �'Cg B��Ca>&��`�&Y& V&8g&8 [7]. 

��&��'@�&:: q�@'@�?� '�&�@D?: F/, C�8&'� �@�>'� %k D ���?&' a@��&D?��g �D?�&-
:&C m-Y& C?&� ( M;m 1� ), '&��& V&D?:>?` : D&&?:@?D?:>@ :@C?&� :>8: 
(1)�      L = (1, 0, -1, …, 0,…,1). 

�>D�& C&'V&�@�? :@C?&� L D&:V8@? D '&��&D?`� '�&�@D?: F/. �&'V&�@�?� :@C?&� 
>'@�? D�@8���>� D'�D�: «1» - B��Ca>; �@�>_�@?D; : &f¥�'@, &Y&:&�@��&' : ?@g�>�@DC&' 
_8�>> (?.@. : &f¥�'@, D&&?:@?D?:���@' f_&:&'� >_8@�>�), > ;:�;@?D; 8�; m-Y& C?&� V&-
�@_�&�; «0» - B��Ca>; �@ �@�>_�@?D;; «-1» - B��Ca>; �@�>_�@?D; : &f¥�'@, &V�@8@����&' : 
?@g�>�@DC&' _8�>>, > D ?&�C> _�@�>; m-Y& C?&� ;:�;@?D; :�@8�&�. 
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T�&�@D?:� �@�>'&: >DV&�`_&:�>; >_8@�>; 0 1K
k 1% ; '�&�@D?:� C?&�&: 0 1Mm 1 , '�&�@D?:� 

B��Ca>� F/ D ���?&' (1) '&��& V&D?:>?` : D&&?:@?D?:>@ '�&Y&'@���� '&8@�`, V�@8D?:-
�@���� � �>D��C@ 1. 

 
�>D��&C 1 – T�&Y&'@��&@ V�@8D?:�@�>@ q?�&���g '&8@�@� 

��@8D?:�@�>@ (1) 8�; �@�`�&Y& >_8@�>; >'@@? :>8 
        ( ¸¸¹¹¸¸¹¹¸¸¹¹ �xxx�� m

L
mm kkk %%% 222 21 ), 

Y8@ ¸¸¹¹ m
l

k%2 – V&C_?@�` (:@D), g�C?@�>_���>� V&��&?� �@�>_a>> l-� B��Ca>> &?�&D>-
?@�`�& B��Ca>>, �@�>_�@'&� f_&:�' &f�_a&' : �@�>'@ %k D ?&�C> _�@�>; m-Y& C?&�, 

3 45� ;1¸¸¹¹ m
l

k%2 . �'@?>', �?& V&C_?@�` ¸¸¹¹ m
l

k%2  '&�@? &?�>�?`D; &? q?�&��&Y& _��@�>; 
CC : f&�`U��, ?C > : '@�`U�� D?&�&��. 

�?C�&�@�>@ : '@�`U�� D?&�&�� D:>8@?@�`D?:�@? & ��>�>> 8@B@C?&:, :&_�>C��>g V�> 
V@�@:&8@ f_&:�g ?�@f&:�>� : V�&Y�''��@ V�&8�C?� > C&�B>Y��a>� 
��. �>��;; Y�-
�>a ¸¸¹¹ m

l
k%2  V&8���C>:@? ?& &fD?&;?@�`D?:&, �?& ��>�>@ �@V�@8�'@�@��&Y& 8@B@C? '&-

�@? D8@�?` «V&�@_���» B��Ca>� «:�@8�&�» (�V�>'@�, :'@D?& :�:&8 C&D'>�@DC&Y& C&-
�f�; � _8���� &�f>?�, ��>�?&�>? @Y& V�> :_�@?@ [22]). �?C�&�@�>; : f&�`U�� D?&�&�� 
D&&?:@?D?:��? ��>�>� B��Ca>&��`��g :&_'&��&D?@�, V�@:�U��>g V&?�@f�&D?> V&�`-
_&:?@�@�, >��'> D�&:'>, D:>8@?@�`D?:��? & ��>�>> &�Y�>_a>&���g 8@B@C?&: V�&-
Y�''�&Y& V�&@C?: f�8�@? V�&@C? ?�?>?D; � ?&, �@Y& _C_�>C �@ ?�@f�@?. 	&V�&D & 
��>�>> : V�&Y�''��g V�&8�C?g >_�>U�>g B��Ca>&��`��g :&_'&��&D?@� CC V�>_�C 
�>_C&Y& C�@D?: �V�:�@�>; &fD��8@?D;, �V�>'@�, : [12]. 

	 C�@D?:@ '@?�>�@DC&� g�C?@�>D?>C> &?C�&�@�>; B��Ca>&��`��g D:&�D?: �@�`�&Y& 
>_8@�>; &? D:&�D?: q?�&��&Y& >_8@�>; '&�@? :�D?�V?`, �V�>'@�, 8�>� :@C?&� 

(2)�    
L

�
d

L

l

m
l

m
l

m

kk

k

2

1
�
�


�

¸¹ ¸¸¹¹¸¸¹¹

¸¸¹¹

%%

%
2

, 

Y8@ ¸¸¹¹ m
l

k� % – q?�&��&@ _��@�>@ l-� C&'V&�@�?� (�>D��&C 1), 3 45� ;1¸¸¹¹ mk%2 . 
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o:@�>�@�>@ V&C_?@�; )(m)(%d  D:>8@?@�`D?:�@? & ?&', �?& : a@�&' :&_'&��&D?> �@�`�&-
Y& >_8@�>; D>�`�@@ &?C�&�;�?D; &? q?�&��&Y&. 

p�; '&8@�> (2) V�&f�@'��' ;:�;@?D; :&V�&D &f >8@�?>B>Ca>> C&�>�@D?:@���g g�C-
?@�>D?>C )m)(( k%2 . 

�&�Y;, �?& B��Ca>&��`��@ :&_'&��&D?> 
�� 8�; M-� a@�@:&� Y��VV� C?&�&: : 
&8>�C&:&� D?@V@�> :��� : �_��g �@�>'g >DV&�`_&:�>;, � &D�&:@ (2) '&�@? f�?` V&-
D?�&@� D&:&C�V�&D?` Y�B>�@DC>g '&8@�@�, >���D?�>����>g :�>;�>@ �_��g 8@B@C?&: � 
C�@D?:& B��Ca>&�>�&:�>; >_8@�>� D ?&�C> _�@�>; �_��g Y��VV C?&�&: : �_��g :�@'@�-
��g D�@_g (�>D��&C 2). 

�?>'> '&8@�;'> V&8���C>:@?D; ?& &fD?&;?@�`D?:&, �?& &?�&U@�>; &8�&Y& > ?&Y& �@ C-
?&� C &8�>' > ?@' �@ 8@B@C?', V�&;:�;��>'D; : �_��g �@�>'g B��Ca>&�>�&:�>;, 
'&�@? >_'@�;?`D; :& :�@'@�>, �?& '&�@? f�?` &f�D�&:�@�&, �V�>'@�, >_'@�@�>@' V@�D&-
��`�&� &�?&�&Y>> C?&� : �@_��`??@ &f��@�>;. 
 

 

�>D��&C 2 – �?C�&�@�>@ &? q?�&��&Y& V&:@8@�>; >_8@�>;, &f�D�&:�@��&@ V�&;:�@�>@' D&:&C�V�&D?> 8@B@C?&: 

4 $��#� :��#$��������� 7����"��6�� �4"���� 
7� 6���#�7��6�� �$���# �#����� 
��> D&_8�>> �>�@�C> V�&Y�''��g V�&8�C?&: &8�>' >_ DV&D&f&: V&:�U@�>; C�@D?: 

>�B&�'a>&��&Y& &f@DV@�@�>; V�&@C?��g �@U@�>� � ���@� D?8>> V�&@C?>�&:�>; D&-
D?:�;@? >_��@�>@ '�@�>� V&�`_&:?@�@� & V&?�@f>?@�`DC>g D:&�D?:g D��@D?:���>g :@�-
D>� q?>g V�&8�C?&:. 
��>_ �@_��`??&: V&8C&�?�&�`�&� qCDV��?a>> 
�� D&_8�? &D�&:� 
8�; >_'@�@�>; C&�B>Y��a>> V�&Y�''��g C&'V&�@�?&: V�?�' >DC���@�>; >_ D&D?: D>-
D?@'� B��Ca>�, �@ D&&?:@?D?:���>g �@�`��' V&?�@f�&D?;' C?&�&:. �DC���@�>@ �@:&D-
?�@f&:���g B��Ca>� &_��@? �D?��@�>@ B��8'@�?�`��g 8@B@C?&:, V�>:&8;�>g C ��>-
�>� � >_8@�>� D:&�D?:, '�&_��>?@�`��g D ?&�C> _�@�>; C?&�&:. 
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�D�&:� B��8'@�?�`�&� V�&a@8��� :�;:�@�>; D:&�D?:, �@ V�@8D?:�;��>g a@��&D?> D 
?&�C> _�@�>; C?&�&:, '&�@? D&D?:>?` ?@g�&�&Y>;, &D�&:��; � >DV&�`_&:�>> B��Ca>> 
V�>�8�@��&D?>, &V>D��; : [23]. 

��@&f�_�@' C�f '?�>a, V�@8D?:�@���� � �>D��C@ 1, C :>8�, V�@8D?:�@��&'� � �>-
D��C@ 3. 

5B&�'>��@' �f&� _��@�>� �>�Y:>D?>�@DC&� UC��: «�@����; B��Ca>;», «B��Ca>;, 
a@��&D?` C&?&�&� D&'�>?@�`�», «�@&fg&8>'; B��Ca>;». �&D?:>' q?>' �>�Y:>D?>�@DC>' 
V@�@'@���', �V�>'@�, D�@8���>@ _��@�>; f��`�&� UC�� :&D?�@f&:��&D?> B��Ca>�: 
�� �@����; B��Ca>; – 8>V_&� &? 0 8& 3 f��&:; 
�� B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�  – 8>V_&� &? 2 8& 8 f��&:; 
�� �@&fg&8>'; B��Ca>; – 8>V_&� &? 7 8& 10 f��&:. 

��8&'� q-'� _��@�>� V�@8�Y@'&� UC�� V�>D:>:@?D; D:&; �@��?C; B��Ca>; 
V�>�8�@��&D?> ,q, &V�@8@�;@'; � f��`�&� &D>. �&�&�@�>@ 'CD>'�' q-� B��Ca>> 
V�>�8�@��&D?> ;:�;@?D; @Y& &V&���' _��@�>@' rq. 	 D���@, @D�> 'CD>'�`�&'� _��@-
�>� D&&?:@?D?:�@? V&8��?@�:� f��`�&� UC��, &V&���' _��@�>@' ;:�;@?D; D@�@8>� 
V&8��?@�:�. p�; &V>D��&� :�U@ �>�Y:>D?>�@DC&� UC�� V�@8�Y�?D; B��Ca>> V�>-
�8�@��&D?>, V�@8D?:�@���@ � �>D��C@ 4. 

 
�>D��&C 3 – ��@&f�_&:���� C�f '?�>a 

 
�>D��&C 4 – b��Ca>; V�>�8�@��&D?> �>�Y:>D?>�@DC&� UC�� 
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	 ?@�'>�g �>�Y:>D?>�@DC&� UC�� m-� C?&� ( M;m 1� ) :���@? D:&@ '�@�>@ & a@�@-
D&&f�_�&D?> :C���@�>; l-� B��Ca>> ( L;l 1� ) : �f&� B��Ca>�, �@�>_�@'�g f_&:�' &f-
�_a&' : k-' �@�>'@ >DV&�`_&:�>; &f¥@C? %k ( K;k 1� ). �&'>'& q?&Y&, C?&� �C_�:@? 
D?@V@�` �:@�@��&D?> D:&@Y& _C���@�>;, :���@��&Y& �>D�&' ,l � [0, 1]. 	 �D��? V�>�>'-
�?D; �>U` V&�@_��@/:�@8��@ B��Ca>>, ?.@. ?C>@, C&?&��' : '&8@�> f_&:&Y& &f�_a : k-� 
D?�&C@ D?:;?D; : D&&?:@?D?:>@ _��@�>; «+1», «-1». 

p�; C�8&Y& >_ �@�>'&: %k D ���?&' &a@�C> C�@D?: �@�>_a>> l-� B��Ca>> D ?&�C> 
_�@�>; m-Y& C?&� �DD�>?�:@?D; DC�;��; :@�>�>�, 8��; D&:&C�V��� &a@�C� _��>-
'&D?> 8@B@C?&: [25]: 

(3)�    

�

�

�

�� (m)(k),*
k

(m)*(k),
k

L

1l

L

1(k)(m)Z
¸¹¸�¹

¸¹¸�¹¸¹

mk
l

l

mk
l

m
lr

,

,
, 

Y8@ (m)*(k),
kL – �>D�& �@���@:�g ;�@@C : k-� D?�&C@ m-� '?�>a�; )m(

lr  – &V&��&@ _��@�>@, 
D&&?:@?D?:���@@ �>�Y:>D?>�@DC&� &a@�C@ l-� B��Ca>>, 8��&� m-�' C?&�&' V& �@_��`?-
?' V&8C&�?�&�`�&� qCDV��?a>>. 

+�����. ��@8V&�&�>', �_�f&?�& ��5-V�>�&�@�>@ 8�; >�B&�'a>&��&� V&88@��C> 
�V�:�@�>; V�&g&�8@�>@' V:&8C&:&� D>?�a>> � &Y��>�@��&� ?@��>?&�>>, V&_:&�;��@@ 
'&8@�>�&:?` _&�� _?&V�@�>; D ���?&' ��&:�; :&8� � V&D?g C&�?�&�;. �& �@_��`??' 
>DV&�`_&:�>; 8��&Y& V�>�&�@�>; V�&>_:&8>?D; &V�&D V&�`_&:?@�@� (C?&�&:), a@�`� C&-
?&�&Y& ;:�;@?D; :�;D�@�>@ >g �8&:�@?:&�@��&D?> D:&�D?:'> ��5-V�>�&�@�>;. �f&� _�-
�@�>� �>�Y:>D?>�@DC&� UC�� > B��Ca>; V�>�8�@��&D?> ��&Y>��� V�>:@8����' � �>-
D��C@ 4. ��@8V&�&�>', : k-' �@�>'@ V�>�&�@�>@' �@�>_��?D; 8:@ B��Ca>>, ?.@. 

2�(m)*(k),
kL . 
C?&� &a@�>:@? �@_��`??� �@�>_a>> B��Ca>� D�@8���>' &f�_&': 

F1: {“�@&fg&8>'; B��Ca>;”; 801 ��, } 
F2: {“�@����; B��Ca>;”; 702 ��, } 
�V&��&@ _��@�>@ 8�; �>�Y:>D?>�@DC&� V@�@'@��&� «�@&fg&8>'; B��Ca>;» D&D?:�;-

@? r1 = 9,5 f��. �V&��&@ _��@�>@ 8�; �>�Y:>D?>�@DC&� V@�@'@��&� «�@����; B��Ca>;» 
D&D?:�;@? r2 = 0,5 f��&:. 5&Y�D�& (3) 

35
7080

70508059 ,
,,

,,,,Z (k)(m) �
�

&�&
� . 

X�>��U@@ C �>D�� 5,3 &V&��&@ _��@�>@ �:�& V;?>, �@'� D&&?:@?D?:�@? �>�Y:>D?>�@-
DC; V@�@'@��; «B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�». p�; 35,Z (k)(m) �  _��@�>@ 
B��Ca>> V�>�8�@��&D?> ¸¹¸�¹ mk

l,  V�C?>�@DC> �:�& @8>�>a@. �C>' &f�_&', V& D&:&C�V-
�&D?> �@_��`??&: qCDV��?a>> m-� C?&� &a@�>:@? B��Ca>&�>�&:�>@ ��5-V�>�&�@�>; 
CC «B��Ca>;, a@��&D?` C&?&�&� D&'�>?@�`�» D& 100% �:@�@��&D?`�. 

�&���@���@ �@_��`??� V&_:&�;�? _C���>?`, �?& : a@�&' V�>�&�@�>@ V�@8D?:�;@? 
8�; V&�`_&:?@�; >�?@�@D, &8�C&, &8� >_ B��Ca>� �>f& ?�@f�@? D@�`@_�&� 8&�f&?C>, �>f& 
q?> B��Ca>> D�@8�@? >DC���>?` >_ V�>�&�@�>;. 
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)�#�@����� 
�& 8���' &?��?&: Standish Group [12, 24] > 8�., V&?�@f>?@�`DC>@ D:&�D?: 
��, D&_8-

:@'�g : �'Cg 8@�D?:���@� D>D?@'� D?�8�?&:, ��C&:&8D?: > �@C&'@�8a>�, : �@V&��&� 
'@�@ D&&?:@?D?:��? ?�@f&:�>;' > &�>8�>;' V&�`_&:?@�@� 5�p.  

�@�DV@C?>:��' V&8g&8&' C �'@�`U@�>� C&�>�@D?: B��8'@�?�`��g 8@B@C?&:, D&&?-
:@?D?:���>g D?8>> B&�'>�&:�>; :�@U�@Y& &f�>C 
��, ;:�;@?D; V�>�;?>@ : C�@D?:@ 
'@?&8>�@DC&� &D�&:� V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�:�@�>;. �DV&�`_&:�>@ 
V&�&�@�>� ?@&�>> >�?@�D�f¥@C?>:�&Y& �V�:�@�>; &f@DV@�>:@? :&_'&��&D?` B&�'>�&:-
�>; C&�D&�>8>�&:���g �@U@�>�, &D�&:���g � C&�D@�D�D@ �@&8�&�&8��g C?&�&: & V&-
?�@f>?@�`DC>g D:&�D?:g 5�p. 

��@8�&�@���@ '&8@�> V&_:&�;�? B&�'�>_&:?` �@C&?&��@ V�&a@8��� B&�'>�&:�>; 
:�@U�@Y& &f�>C 
�� D ���?&' '�@�>� �_��g C?&�&:. �DV&�`_&:�>@ V�@8�Y@'�g '&8@-
�@� V&_:&�;@? V&���?` D&V&D?:>'�@ &a@�C> �`?@��?>: :�@U�@Y& &f�>C 
�� � ���>g 
D?8>;g V�&@C?>�&:�>;. 

K����"����6�� 
�f&? V&88@��� Y��?'> �bb� 16-08-00442 «oV�:�@�>@ B��Ca>&��`�&� f@_&VD-

�&D?`� VV�?�&-V�&Y�''��g C&'V�@CD&: : D&D?:@ D�&���g ?@g�>�@DC>g D>D?@'»,  
15-08-01758 «T@?&8&�&Y>�@DC>@ > '@?&8>�@DC>@ &D�&:� ��>_ ?@g�&Y@��&� f@_&VD�&D?> 
: �D�&:>;g �@&V�@8@����&D?> D&D?&;�>; &f¥@C?&: �V�:�@�>;». 
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Abstract 
This article discusses the actor’s role in the appointment of the functional properties of the base and gauge samples of 
hardware-software complexes.The features of formation of external appearance of the hardware-software complex from 
position of the provisions of intersubjective management theory are considered.The concepts of "harmful" and "useful" 
functions of hardware-software complexes based on the different actors point of view are given. It is proposed vector 
representation of the functional properties of the base samples, it is shown a multidimensional model that analyzes the 
properties of the hardware-software complexes with due regard for use of different modes and different actor’s opin-
ions. An approach is proposed for the evaluation of the degree of deviation the properties of hardware-software com-
plexes from basic and functional suitability of hardware-software complexes, taking into account the aggregate of actors 
estimates. 
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	 D??`@ &V>D�:@?D; V�&8&��@�>@ >DD�@8&:�>�, �V�:�@���g � B&�'>�&:�>@ >�?@Y�>�&:�-
�&Y& V�&D?��D?: _��>� 8�; >�B&�'a>&��&-��>?>�@DC&� V&88@��C> �����g >DD�@8&:�>� > 
�_�f&?&C V& �_�>���' �V�:�@�>;' 8@;?@�`�&D?> ����&Y& a@�?�. p��; �f&? V&D:;�@� 
�DD'&?�@�>� V�>�a>V&: V&D?�&@�>; > >DV&�`_&:�>; &�?&�&Y>�@DC&� '&8@�> >�?@Y�>�&:��&Y& 
V�&D?��D?: _��>� (&�?&�&Y>> ���) �_�>���g �����g &f�D?@�. p��; &�?&�&Y>; >DV&�`_�-
@?D; : C�@D?:@ f_>D 8�; D&_8�>; C&�C�@?��g &�?&�&Y>�, D&_8��>gD; >/>�> V&88@��>:�-
�>gD; &?8@�`��'> >DD�@8&:?@�`DC>'> ���@�8@�>;'> >�> �����'> C&��@C?>:'>. 	 D??`@ 
V�@8D?:�@� @� �@�>_a>; : :>8@ D>D?@'� &�?&�&Y>�@DC>g V??@��&: D&8@���>; (Ontology 
Content Design Patterns), C&?&��@ V�@8D?:�;�? D&f&� �@f&�`U>@ a@�&D?��@ B�Y'@�?� &�?&�&-
Y>>, B&�'�>_���>@ &f&f�����@ D>?�a>> V�@8'@?�&� &f�D?> (�V�>'@�, ��D?>@ : D&f�?>>, 
>DV&��@�>> �&�>, ��>�>@ �D?@� � &f¥@C? > 8�.). �??@��� D&8@���>; >DV&�`_��?D; : C�@D?:@ 
D?�&>?@�`��g f�&C&: V�> �_�f&?C@ &�?&�&Y>�. �DD'?�>:@?D; &f�; D>D?@' V??@��&: &�?&-
�&Y>>,  ?C�@ &V>D� &f�>� V�>�a>V >g V�>'@�@�>; 8�; V�@8D?:�@�>; _��>�. ��>:@8@�� &D-
�&:��@ V�@>'��@D?: V�@8�Y@'&Y& V&8g&8 C �_�f&?C@ &�?&�&Y>> ���, C&?&��@ _C����?D; 
: �V�&�@�>> @� >DV&�`_&:�>; > &f@DV@�@�>> C�@D?: &�?&�&Y>�@DC&Y& &V>D�>; V�@8'@?��g 
_��>� : �_�f?�:@'�g � @� &D�&:@ &�?&�&Y>;g _ D��? V&:?&��&Y& >DV&�`_&:�>; V�&:@�@�-
��g �@U@�>�, V�@8D?:�@���g D&8@���>'>D; : �@� V??@��'>.    
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� ����: ��������, �������#��	�� ;������!, �������#��	�" ����������. 
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��"���� 
	��f&?C D>D?@'��g �@U@�>� : DB@�@ �V�:�@�>; D�&���'> ?@��>?&�>�`�& �DV�@-

8@�@���'> D>D?@''> ?�@f�@? D&:'@D?�&Y& >DV&�`_&:�>; _��>� > 8���g �_�>���g 
�����g &f�D?@�. 5&:�@'@���@ >�B&�'a>&���@ ?@g�&�&Y>> V�@8&D?:�;�? '&���@ >�-
D?��'@�?� :?&'?>_>�&:��&� >�?@Y�a>> > &f�f&?C>, CC 8���g, ?C > 8@C��?>:��g 
_��>�, V�@8D?:�@���g : «C&'V`�?@��&'» :>8@. �8�C& D@�`�_�&� V�&f�@'&� >�?@Y�a>> 
�_�&�&8��g 8@C��?>:��g _��>� ;:�;@?D; �D?��@�>@ C&�a@V?��`�&� > ?@�'>�&�&Y>�@-
DC&� �@&8�&_���&D?> V�> B&�'>�&:�>> >g «C&'V`�?@��&Y&» V�@8D?:�@�>;. �? V�&f�@' 
&f�D�&:�@� ?@', �?& qCDV@�?�, CC V�:>�&, B&�'��>���? D:&� :>8@�>@ >DD�@8�@'&� D>D?@-
'� > �@U@'�g _8� : �@C&?&�&' V&�@ &D�&:��g V&�;?>�, V�>D��>g >g V�@8'@?�&� &f�-
D?> (���). ��> q?&' :&_�>C@? ?@�'>�&�&Y>�@DC; �@D&Y�D&:��&D?`,  V&�&� > V&�;?>��; 
V�&?>:&�@�>:&D?` q�@'@�?&: B&�'>��@'&� '&8@�>. ��&?>:&�@�>:&D?` V�@8D?:�;@'�g _�-
�>� '&�@? f�?` &f�D�&:�@� > ��>�>@' �`?@��?>:��g :_Y�;8&: � D:&�D?: D>D?@'� � 
qCDV@�?&: &8�&� ���.  



466 %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

@�9�����	����������������������������;������������9����"

 

	 C�@D?:@ &8�&Y& >_ :�>�?&: �@U@�>; �C_��&� V�&f�@'� �_�f&?� ?@g�&�&Y>; 
C&�a@V?��`�&Y& '&8@�>�&:�>; � &D�&:@ B��Ca>&��`�&-a@�@:&Y& V&8g&8 [1]. p��; 
?@g�&�&Y>; &�>@�?>�&:� � V&88@��C� ���`��g q?V&: &�Y�>_a>> :��>D�>?@�`�&Y& 
qCDV@�>'@�? V& >DD�@8&:�>� D�&���g D>D?@'. �@g�&�&Y>; &f@DV@�>:@? B&�'>�&:�>@ 
:_>'&D:;_���g B&�'�`��g Dg@' 8@C��?>:��g '&8@�@�, &V>D�:��>g '&8@�>��@'�� 
���, �@U@'�@ : �'Cg 8��&� ��� _8�> > >DV&�`_�@'�@ 8�; �@U@�>; q?>g _8� V�&-
Y�''�&-VV�?��@ D�@8D?: > 8���@. 	 �'Cg ?@g�&�&Y>> �@�>_&:�� �Y&�>?'� :?&-
'?>_>�&:��&Y& ��>_ D?��C?��� > �_�@U>'&D?> C&�a@V?��`��g '&8@�@� �_�>��&� 
D?��C?���, V�@8�&�@�� '@?&8� D>�?@_ >DV&��>?@�`�&� D�@8� �@�>_a>> V�&f�@'�&-
&�>@�?>�&:���g :��>D�>?@�`��g qCDV@�>'@�?&: � &D�&:@ C&�a@V?��`��g '&8@�@�.  

	 V&D�@8�>@ 8@D;?>�@?>; 8�; D?��C?��>�&:�>;, B&�'�>_a>> > ��>B>Ca>> V�@8D?:-
�@�>; _��>� D a@�`� >g '�&Y&C�?�&Y& > Y>fC&Y& >DV&�`_&:�>; : >�B&�'a>&���g D>D?@-
'g V�>'@�;�?D; &�?&�&Y>>. �C &?'@�@?D;, : �D?�&D?>, : �f&?@ [2], ?@�'>� �������� 
:V@�:�@ V&;:>�D; : �f&?@ �&'D ���f@� [3], : C&?&�&� �DD'?�>:�>D` �_�>���@ DV@C-
?� :_>'&8@�D?:>; >�?@��@C?��`��g D>D?@' '@�8� D&f&� > D �@�&:@C&'. 	 �D?&;�@@ :�@-
'; V&8 &�?&�&Y>@� V&�>'@?D; &V>D�>@ 8@C��?>:��g _��>�, D8@���&@ � B&�'�`�&' 
;_�C@ > D�f����&@ �@C&?&�&� C�DD>B>Ca>@� DV@a>B>a>��@'�g _��>�, V&_:&�;��@� �@-
�&:@C� �8&f�& :&DV�>�>'?` >g [2]. 	 C�@D?:@ ;_�C 8�; &V>D�>; &�?&�&Y>� �>f&�`U�� 
V&V��;��&D?`, f�Y&8�; ��>�>� f&Y?�g :��_>?@�`��g :&_'&��&D?@� > :'@D?@ D ?@' 
B&�'�`�&� �_�@U>'&D?>, V&���>� ;_�C :@f-&�?&�&Y>� OWL (Ontology Web Language). 
��@8�&�@���� > �_:>:@'�� C&�D&�a>�'&' W3C OWL � D@Y&8�;U�>� 8@�` ;:�;@?D; 8@-
BC?& D?�8�?&' &V>D�>; &�?&�&Y>� 8�; >g >DV&�`_&:�>; : ��?@��@?.  

�DV&�`_&:�>@ &f�>g V�>�a>V&: B&�'�>_a>> > ;_�C &V>D�>; &�?&�&Y>� V&_:&�;@? 
D��@D?:@��& �V�&D?>?` �@U@�>@ _8�> &f@DV@�@�>; ?@g�>�@DC&� >�?@�&V@�f@�`�&D?> >�-
B&�'a>&���g D>D?@', �f&?��>g D &�?&�&Y>;'>. 	 �f&?@ [4] f�� V�@8�&�@� Y>f�>8��� 
:�>�? &�Y�>_a>> � &D�&:@ &�?&�&Y>� �g>?@C?��� >�?@Y�>�&:��&Y& V�&D?��D?: _�-
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DEVELOPMENT OF THE ONTOLOGY  
OF INTEGRATED KNOWLEDGE SPACE 
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The Kola Science Center of RAS, Apatity, Murmansk region, Russia 
1oleynik@iimm.ru, 2lomov@iimm.ru 

Abstract 
The article describes continuation of research aimed at the formation an integrated space knowledge for the information 
and analytical support for research and development in various fields of a scientific centers activity. This work is devot-
ed to the principles of development and use of ontological model of the integrated knowledge space (IKS ontology) of 
different scientific fields. IKS ontology is used as the basis for the building of specific domain ontologies, which is cre-
ated and/or is maintained by certain scientific institutions or research teams. The article presents its implementation in 
the form of a system of ontology content design patterns,), which describe small ontology fragments that encode general 
use cases (e.g. participation in event, role playing, parts of object.). Content CDPs are used as building blocks during 
ontology development. A general system of created ontology patterns, as well as principles of their application to 
knowledge representation and the main advantages of the proposed approach have been considered.  

Key words: ontology, ontology design patterns, ontology engineering. 
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����

�� ����	�" �������������!" �����������, [����	, @����� 
qmikle1@yandex.ru 

������$�0 
�DD'?�>:@?D; _8� :?&'?>�@DC&Y& D>�?@_ Dg@'� �@�;a>&��&� f_� 8���g V& &V>D�>� 
&�?&�&Y>> V�@8'@?�&� &f�D?> : 8@DC�>Va>&��&� �&Y>C@. ��@8�Y@?D; �Y&�>?' qCDV�>Ca>> > 
��>_ D:@8@�>� & D:;_;g C&�a@V?&:, �@�@:�?��g _8�@ Y@�@�a>> Dg@'� f_� 8���g. ��>:&-
8>?D; V�>'@� Y@�@�a>> Dg@'� B�Y'@�? f_� 8���g V�&>_:&8D?:@��&� &�Y�>_a>>. �?�>�>@ 
V�@8�Y@'&Y& �Y&�>?' &? ��@ D��@D?:���>g �Y&�>?'&: Y@�@�a>> Dg@' f_ 8���g 8�; &�?&-
�&Y>� V�@8'@?�&� &f�D?>, &V>D���g � ;_�C@ 8@DC�>Va>&��&� �&Y>C>, _C���@?D; : ?&', �?& 
&� &�>@�?>�&:� � D&_8�>@ f_� 8���g 8�; g��@�>; >�B&�'a>> (BC?&:) & D&D?&;�>> V�@8-
'@?�&� &f�D?>, C&?&�; V�>Y&8� �@ ?&�`C& 8�; �@U@�>; �&Y>�@DC>g _V�&D&: D& D?&�&�� f_� 
_��>� (&D�&:��&� � 8@DC�>Va>&��&� �&Y>C@ > �&Y>�@DC&' :�:&8@), �& > 8�; &f�f&?C> &f��-
��g SQL _V�&D&: D& D?&�&�� ��f�g 8��Y>g >��@�@���g V�>�&�@�>� (>�B&�'a>&���g D>D?@'), 
�f&?��>g D q?&� >�B&�'a>@�. �&���@��; : �@_��`??@ �&Y>�@DC&Y& ��>_ &�?&�&Y>> Dg@' 
f_� 8���g 8&D??&�� 8�; g��@�>; >�B&�'a>> & ��f&' �@ V�&?>:&�@��@' &�?&�&Y>> D&D?&-
;�>> V�@8'@?�&� &f�D?>, Y��?>��@? DD��&���� a@�&D?�&D?` 8���g > V&_:&�;@? &�Y�>_&:?` 
qBB@C?>:��� 8&D?�V C �>'. 

�����
� ����: ��������, ���	��;
������ ���	�, ��9� ����!<, ���
������  ���$, �����9 ��9 
����!<. 

����������: ��#������, `.�. 5>�?@_ Dg@' f_ 8���g � &D�&:@ &�?&�&Y>> / T.	. ����Y�&: // 
��?&�&Y>; V�&@C?>�&:�>;. – 2016. – �. 6, %4(22). -  5. 475-484. – DOI: 10.18287/2223-9537-2016-
6-4-475-484. 


��"���� 
�8�>' >_ �>f&�@@ V&V��;���g : V&D�@8�>@ Y&8� D�@8D?: &V>D�>; &�?&�&Y>> V�@8'@?-

�&� &f�D?> (���) ;:�;@?D; 8@DC�>Va>&��; �&Y>C [1, 2].  
�V>D�>@ Th = [C, R, TB�x, �B�x] ��� : 8@DC�>Va>&��&� �&Y>C@ (pW) 8�@@ �_�:@?D; 

������" (K�-��������") ��� > :C���@? : D@f; D�@8���@@: 
1)� C – '�&�@D?:& ?&'���g C&�a@V?&:; 
2)� R – '�&�@D?:& ?&'���g �&�@�; 
3)� TB�x – '�&�@D?:& �?:@��8@�>� & D:&�D?:g  C&�a@V?&: > �&�@� (�;������ ;�����"); 
4)� �B�x – '�&�@D?:& �?:@��8@�>� & C&�C�@?��g &f¥@C?g (�;������ E�	���). 

��B&�'a>; & C&�C�@?�&' D&D?&;�>> ��� &V>D�:@?D; �?:@��8@�>;'> >_ �B�x. 
�DD'&?�>' _8�� V&D?�&@�>; (Dg@'�) �@�;a>&��&� f_� 8���g (Xp) 8�; g��@�>; 

>�B&�'a>> & D&D?&;�>> ��� – BC?&:, C&?&��@ &V>D�:�?D; : pW �?:@��8@�>;'> >_ �B�x. 
��@:>8�&, @D?` ?�>:>�`�&@ �@U@�>@ – Xp, D&D?&;�; >_ &?8@�`��g ?f�>a 8�; C�8&Y& 
C&�a@V? > 8�; C�8&� �&�>. 	 V�>�a>V@, 8&D??&��& 8:�g ?f�>a – &8� 8�; :D@g C&�a@V-
?&:, 8��Y; – 8�; :D@g �&�@�. �& q?& �@U@�>@ �>CC �@ &?��@? D�?> &�?&�&Y>> – �?:@��8@-
�>� & D:&�D?:g C&�a@V?&: > �&�@� >_ TB�x > �>CC �@ >DV&�`_�@? >g 8�; DEE�	������� >_-
:�@�@�>; ��������!< 	 9�;���� BC?&: >_ Xp. 
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5 8��Y&�, V�C?>�@DC&� D?&�&��, �@�;a>&���@ Xp V�@8�_��@�� 8�; DEE�	������� 
g��@�>; > >_:�@�@�>; �����g BC?&: & ���. � �DV@U�& >DV&�`_��?D; 8�; q?&Y& 8@D;?C> 
�@?. �@ D�����& _8� V&D?�&@�>; pW-&V>D�>� ���$�!< �@�;a>&���g Xp �DD'?�>:@?-
D; 8:�& > &D?�?D; C?��`�&� (D'. &f_&� q?&Y& �V�:�@�>; >DD�@8&:�>� : �f&?@ [3]). 

�'@��>@D; : D&:�@'@���g �@�;a>&���g Xp '@g�>_'� C&�?�&�; a@�&D?�&D?> 8�? 
:&_'&��&D?` V&D?�&>?` ����	�����������G Dg@'� Xp 8�; g��@�>; BC?&: ABox, >Dg&8; >_ 
�&Y>�@DC>g D�@8D?:>� CD>&' TB�x : pW–&V>D�>> ���. 

��@8�Y@'�@ : �D?&;�@@ :�@'; '@?&8� V&D?�&@�>; �@�;a>&��&� Xp 8�; g��@�>; BC-
?&: ABox, &�>@�?>�&:�� � qBB@C?>:�&@ :�V&��@�>@ ���#��	�< _V�&D&: C ABox, &D�&:�-
��g � V&�;?>;g > &V�@8@�@�>;g >_ TBox. �C, �V�>'@�, : �f&?g [4, 5] V�@8�Y�?D; �_-
�>���@ DV&D&f� ?��D�;a>> ?@�'>�&�&Y>�@DC>g :���@�>� pW : >@��g>�@DC>-
�@�;a>&���@ D?��C?��� Dg@'� 8���g, V&_:&�;��>@ D��@D?:@��& �V�&D?>?` :@�>B>Ca>� 
�?:@��8@�>� pW. �8�C& V�@8�Y@'�@ : q?>g �f&?g V�>�a>V� V&D?�&@�>; Dg@'� Xp 
V�@8�D'?�>:�? D&_8�>@ '�&�@D?: «8&V&��>?@�`��g» ?f�>a > D:;_@�, V&:�U��>g 
qBB@C?>:�&D?` :��>D�@�>; �&Y>�@DC>g _V�&D&:, �& D��@D?:@��& �D�&��;��>g &f�����, 
«V&:D@8�@:���» &f�f&?C� 8���g ?�8>a>&���'> V�&Y�''��'> D>D?@''>. 

��&f�@' D>�?@_ Xp, &f@DV@�>:��>g �f&?� &f����g V�&Y�''��g D>D?@' �V�:�@-
�>;, �V�>'@�, V�&>_:&8D?:@���'> V�&a@DD'> �@ �DD'?�>:@?D;. �& q?&� V�>�>�@ f�:@? 
_?��8�>?@�`�& &f@DV@�>?` :_>'&D:;_` >�B&�'a>&���g D>D?@' (�5), >DV&�`_���>g ���-
#��	�� _V�&D� C f_@ _��>� ��� (&D�&:��&� � pW > �&Y>�@DC&' :�:&8@), D ?�8>a>&�-
��'> >��@�@���'> �5, >DV&�`_���>'> &f����@ SQL _V�&D� 8�; &f�f&?C> 8���g : 
�@�;a>&��&� f_@ 8���g. 

5�?` V�@8�Y@'&Y& �@U@�>; V�&f�@'� _C���@?D; : qCDV�>Ca>> (>_:�@�@�>>) > �-
�>_@ &?�&U@�>; :�&�@��&D?> C&�a@V?&: > D:&�D?: �&�@� : pW-&�?&�&Y>> ��� > V&D�@8��-
�@� Y@�@�a>> SQL-DC�>V? 8�; D&_8�>; Dg@'� Xp. ��@8�Y@?D; �Y&�>?', V&_:&�;��>� 
:?&'?>�@DC> Y@�@�>�&:?` Dg@'� �@�;a>&��&� Xp �@ ?&�`C& �������#��G 8�; g��@�>; 
>�B&�'a>> & ��f&' 8&V�D?>'&' D&D?&;�>> ���, �& > V�>Y&8��� 8�; �f&?� &f����g 
V�&Y�''��g D>D?@', �@ >DV&�`_���>g pW. ��>:&8>?D; V�>'@� Y@�@�a>> (B�Y'@�?) Dg@-
'� �@�;a>&��&� Xp 8�; �@C&?&�&� V�&>_:&8D?:@��&� &�Y�>_a>>. 

1 �������� �����4� ��������� 7��"������ �3��6�� 
��@8V&�Y@?D;, �?& pW-&�?&�&Y>; ��� ;:�;@?D; 	��
�;���$�� ;���", ?.@. >'@@? 8&-

D??&��& ;:�& :�8@�@���g ��� ���!< C&�a@V?&:. 
*���������� �x ��?&�&Y>; Th = [C, R, TB�x, �B�x] �_�:@?D; 	��
�;���$�� ;���", @D-

�> :�V&��;�?D; D�@8���>@ �D�&:>;: 
1)� 8�; C�8&Y& C&�a@V? � � � >'@@?D; (@8>�D?:@����, V�@8D?:�;��>� D&f&� B��Ca>� &? 

C&�a@V? �) ��� ��$��" V& &?�&U@�>� :�&�@��&D?> C&�a@V? parent(�) � � ?C&�, �?& 
� - parent(�); 

2)� 8�; C�8&� �&�> r � R >'@@?D; (@8>�D?:@����, V�@8D?:�;��>� D&f&� B��Ca>� &? 
�&�> r) ��� ��$��" V& &?�&U@�>� :�&�@��&D?> C&�a@V? dom(r) � �, D&8@���>� &f-
�D?` �;�������� �&�> r (CC f>���&Y& &?�&U@�>;); 

3)� 8�; C�8&� �&�> r � R >'@@?D; (@8>�D?:@����, V�@8D?:�;��>� D&f&� B��Ca>� &? 
�&�> r) ��� ��$��" V& &?�&U@�>� :�&�@��&D?> C&�a@V? range(r) � �, D&8@���>� &f-
�D?` 9��#���" �&�> r (CC f>���&Y& &?�&U@�>;). 
5?��C?�� C&�a@V?��`�& V&��&� &�?&�&Y>> �Y�;8�& V�@8D?:�;@?D; : :>8@ &�>@�?>�&-

:��&Y& Y�B (	��
�;���$��" ������  ! &�?&�&Y>>), :@�U>�� C&?&�&Y& V�@8D?:�;�? 
C&�a@V?�,  8�Y> – &V�@8@�����@ : &�?&�&Y>> �&�>. 
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�V>D�:@'�� :�>�? �Y&�>?' f�8@' 8�@@ �_�:?` DLSQL1. 
��@8V&�Y@?D;, �?& >'@@?D; '@g�>_' �&Y>�@DC>g �DD��8@�>� (>�> reasoner, �DD��8-

?@�`), :��>D�;��>� &?�&U@�>@ �&Y>�@DC&Y& D�@8&:�>; IMPLY(TB�x, �) = (TB�x |= �) - 
«�?:@��8@�>@ � ���#��	� ������ >_ �?:@��8@�>� TB�x». 

�_ V�>:&8>'&Y& 8�@@ &V>D�>; �Y&�>?' :>8�&, �?& D �&Y>�@DC>' :�:&8&' D:;_� 
?&�`C& V@�:�� q?V �Y&�>?' – qCDV�>Ca>; D:@8@�>� & D:;_;g C&�a@V?&: >_ >Dg&8�&Y& 
pW-&V>D�>; ���. 

p�@@ n – C&�>�@D?:& C&�a@V?&:, m – C&�>�@D?:& �&�@� ?@&�>> Th. 

���� 6�������6	����	�.������ ���$�������%�	�.�������723���!���
��� 1.1. �V�@8@�@�>@ :�&�@��&D?> C&�a@V?&: > B&�'>�&:�>@ :DV&'&Y?@�`�&Y& 'D-

D>: >�8@CD&: PARENT D ���?&' C&�a@V?��`�&� V&��&?� &�?&�&Y>>. 
TDD>: PARENT D&8@��>?, 8�; C�8&Y& C&�a@V? C[i], >�8@CD C&�a@V? parent(C[i]). 

�?&? 'DD>: &8�&_���& &V�@8@�;@? &?�&U@�>@ :�&�@��&D?> � ?&'���g C&�a@V?g. 
for�i:=1�to�n�do�begin�
��PARENT[i]:=�1;�//���������	
��������,��
�	��i���
��for�j:=1�to�n�do�
����if�(i<>j)�and�IMPLY(Th,�C[i]�-�C[j])�then�
������if�PARENT[i]=�1�then�PARENT[i]:=j�//��	
���
�	����������
������else�if�IMPLY(Th,�C[j]�-�C[PARENT[i]])�then�PARENT[i]:=j;��
�����������//�����
���
�	���
end;�
��� 1.2. �V�@8@�@�>@ C&�a@V?&:-&f�D?@� &V�@8@�@�>; �&�@� > B&�'>�&:�>@ :DV&'&-

Y?@�`�&Y& 'DD>: >�8@CD&: DOM D ���?&' C&�a@V?��`�&� V&��&?� &�?&�&Y>>. 
�&�;?>@ &f�D?> &V�@8@�@�>; �&�> r � R ;:�;@?D; &V�@8@�;@'�' C&�a@V?&' : pW ALC 

(Attributive Language with Complement) > &V>D�:@?D; B&�'��&� Dom(r) = 6r.��. 
TDD>: DOM D&8@��>?, 8�; C�8&� �&�> R[i], >�8@CD C&�a@V? dom(R[i]). 
for�i:=1�to�m�do�begin�
��DOM[i]:=�1;�//���������	
��������,��
�	��i���
��for�j:=1�to�n�do�
����if�IMPLY(Th,�Dom(R[i])�-�C[j])�then�
������if�DOM[i]=�1�then�DOM[i]:=j�//��	
���
�	����������
������else�if�IMPLY(Th,�C[j]�-�C[DOM[i]])�then�DOM[i]:=j;�
�����������//�����
���
�	���
end;�
��� 1.3. �V�@8@�@�>@ C&�a@V?&:-&f�D?@� _��@�>� �&�@� > B&�'>�&:�>@ :DV&'&Y-

?@�`�&Y& 'DD>: >�8@CD&: RANGE. 
�&�;?>@ &f�D?> _��@�>� �&�> r � R ;:�;@?D; &V�@8@�;@'�' C&�a@V?&' : pW D &f�?-

��'> �&�;'> ALCI > &V>D�:@?D; B&�'��&� Range(r) = 6(r –).�. 
�& �D�&:>� C&�a@V?��`�&� V&��&?� &�?&�&Y>> 8�; C�8&� �&�> r � R >'@@?D; (@8>�-

D?:@����) ��� ��$��" V& &?�&U@�>� :�&�@��&D?> C&�a@V? range(r) � �, D&8@���>� &f-
�D?` _��@�>� �&�> r (CC f>���&Y& &?�&U@�>;). 

TDD>: RANGE D&8@��>?, 8�; C�8&� �&�> R[i], >�8@CD C&�a@V? range(R[i]). 
 

                                                           
1 � – D>':&� ALC-�&Y>C>, C&?&��� >�?@�V�@?>��@?D; CC :@D` 8&'@� - '�&�@D?:& >�8>:>8&:, V�@8D?:>?@�> C&?&�&Y& D&-
D?:�;�? '�&�@D?:& &f¥@C?&: &V>D�:@'&� ���. 	���@�>@ 6r.� &f&_��@? � ;_�C@ ALC &f�D?` &V�@8@�@�>; (?.@. &V�@-
8@�����@ &f¥@C?� �DD'?�>:@'&� ���) �&�> r. ��� . ���. 
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for�i:=1�to�m�do�begin�
��RANGE[i]:=�1;�//���������	
��������,��
�	���i���
��for�j:=1�to�n�do�
����if�IMPLY(Th,�Range(R[i])�-�C[j])�then�
������if�RANGE[i]=�1�then�RANGE[i]:=�j�//��	
���
�	����������
��������else�if�IMPLY(Th,�C[j]�-�C[RANGE[i]])�then�RANGE[i]:=j;�
�������������//�����
���
�	���
end;�
��� 1.4. �V�@8@�@�>@ B��Ca>&��`�&D?> �&�@� > B&�'>�&:�>@ :DV&'&Y?@�`�&Y& 'D-

D>: FUNC. 
�&�;?>@ B��Ca>&��`�&D?> �&�> r � R ;:�;@?D; &V�@8@�;@'�' : pW D �>D�@���'> &Y�-

�>�@�>;'> ALCQ > &V>D�:@?D; B&�'��&� Func(r) = (Dom(r) - (� 1.r.�))  
TDD>: FUNC 8�; C�8&� �&�> R[i] D&8@��>? V�>_�C - ;:�;@?D; �> &� B��Ca>&��`�&� 

>�> �@?. 
	 pW ?�>f�?� &f¥@C?&: ��� &V>D�:�?D; �&�;'>-B��Ca>;'>. bC?>�@DC>, 'DD>: 

FUNC &V�@8@�;@? '�&�@D?:& V&�@� ?f�>a Xp. 
for�i:=1�to�m�do�FUNC[i]:=IMPLY(Th,�Func(R[i]));�
��� 1.5. �V�@8@�@�>@ D:&�D?: Not Null �&�@�-?�>f�?&: > B&�'>�&:�>@ :DV&'&Y-

?@�`�&Y& 'DD>: NOTNULL. 
5:&�D?:& Not Null &_��@?, �?& ?�>f�? ;:�;@?D; &f;_?@�`��' 8�; &f¥@C?&: C&�a@V? – 

&f�D?> &V�@8@�@�>; > V&_:&�;@? ��&�>?` D&&?:@?D?:���@@ &Y��>�@�>@ � _��@�>; V&�; 
?f�>a�, Y8@ f�8�? g��>?`D; _��@�>; ?�>f�?. 

TDD>: NOTNULL 8�; C�8&� �&�> R[i] D&8@��>? V�>_�C - &f�8@? �> &� D:&�D?:&' 
Not Null >�> �@?. 

for�i:=1�to�m�do�NOTNULL[i]:=FUNC[i]�and�IMPLY(Th,�C[DOM[i]]�-�Dom(R[i]));�
��� 1.6. �V�@8@�@�>@ D:&�D?: Unique �&�@�–?�>f�?&: > B&�'>�&:�>@ :DV&'&Y?@�`-

�&Y& 'DD>: UNIQUE. 
5:&�D?:& Unique &_��@?, �?& _��@�>; ?�>f�? &f;_?@�`�� > �_�>��� � �_�>���g 

&f¥@C?&: C&�a@V?-&f�D?> &V�@8@�@�>; > V&_:&�;@? ��&�>?` D&&?:@?D?:���@@ &Y��>�@-
�>@ � _��@�>; V&�; ?f�>a�, Y8@ f�8�? g��>?`D; _��@�>; ?�>f�?. 

TDD>: UNIQUE 8�; C�8&� �&�> R[i] D&8@��>? V�>_�C - &f�8@? �> &� D:&�D?:&' 
Unique >�> �@?. 

for�i:=1�to�m�do�UNIQUE[i]:=NOTNULL[i]�and�IMPLY(Th,�1.(R[i]�–).�[DOM[i]]);�

���� 6&85����8��������� ���$�������%�	�.�����
��� 2.1. �V�@8@�@�>@ C&�a@V?&: – ?f�>a Xp > B&�'>�&:�>@ :DV&'&Y?@�`�&Y& 'DD>-

: TABLE. 
	 pW ?�>f�?� &f¥@C?&: ��� &V>D�:�?D; �&�;'>–B��Ca>;'>. ��8&'� C&�a@V?� - 

&f�D?> &V�@8@�@�>; B��Ca>&��`�&� �&�> (����#�� �) D&&?:@?D?:�@? ?f�>a Xp, : C&?&-
�&� > f�8�? g��>?`D; _��@�>; q?&Y& ?�>f�?. 

TDD>: TABLE 8�; C�8&Y& C&�a@V? D&8@��>? V�>_�C - ;:�;@?D; �> &� ?f�>���' >�> 
�@?. 

for�i:=1�to�n�do�begin�
��TABLE[i]:=false;�
��for�j:=1�to�m�do�
����if�FUNC[j]�and�(DOM[j]=i)�then�TABLE[i]:=true;�
end;�
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��� 2.2. �V�@8@�@�>@ D:;_@� C&�a@V?&: D ?f�>���'> C&�a@V?'> > B&�'>�&:�>@ 
:DV&'&Y?@�`�&Y& 'DD>: PARENT_TABLE. 

TDD>: PARENT_TABLE 8�; C�8&Y& C&�a@V? D&8@��>? >�8@CD ����#���� C&�a@V?-
�&8>?@�;. 

for�i:=1�to�n�do�begin�
��PARENT_TABLE[i]:=i;�
��while�not�TABLE[PARENT_TABLE[i]]�do�//������
����	������
�������������
����PARENT_TABLE[i]:=PARENT[PARENT_TABLE[i]];�
end;�
��� 2.3. �V�@8@�@�>@ D:;_@� �&�@� D ?f�>���'> C&�a@V?'> > B&�'>�&:�>@ :DV&'&-

Y?@�`��g 'DD>:&: DOM_TABLE > RANGE_TABLE. 
TDD>:� DOM_TABLE > RANGE_TABLE 8�; C�8&� �&�> D&8@��? >�8@CD� ����#-

���� C&�a@V? &f�D?> &V�@8@�@�>; > &f�D?> _��@�>� �&�> D&&?:@?D?:@��&. 
for�i:=1�to�m�do�begin�
��DOM_TABLE:=PARENT_TABLE[DOM[i]];�
��RANGE_TABLE:=PARENT_TABLE[RANGE[i]];�
end;�
��� 2.4. �V�@8@�@�>@ C&�a@V?&: – 8&'@�&: Xp > B&�'>�&:�>@ :DV&'&Y?@�`�&Y& 'D-

D>: DB_DOMAIN. 
K� �� ��9! ����!< (?>V 8���g, �@C&?&�&@  �������� 9��#���" ��������� &f¥@C?&:), 

CC C&�a@V?, &?�>�@?D; &? &D?�`��g D�@8���>'> D:&�D?:'>: 
�� �@ ;:�;@?D; V&8'�&�@D?:&' ?f�>��&Y& C&�a@V? (?f�>���@ C&�a@V?� V�@8D?:�;�? 

 �������� ��9�������!< ��_�	��� ���); 
�� �@ ;:�;@?D; &f�D?`� &V�@8@�@�>; �&�> (�&�> D:;_�:�? ��_�	�! ��� D 8��Y>'> &f¥@C-

?'> >�> D& _��@�>;'> >g ?�>f�?&:); 
TDD>: DB_DOMAIN 8�; C�8&Y& C&�a@V? D&8@��>? V�>_�C - ;:�;@?D; �> &� 8&'@�&' 

Xp >�> �@?. 
for�i:=1�to�n�do�begin�
��DB_DOMAIN[i]:=(PARENT_TABLE[i]=�1);�//�����
�����������������
��for�j:=1�to�m�do�//������
�������
������� ���
�����
����if�DOM[j]=i�then�DB_DOMAIN[i]:=false;�
end;�

2 -����� ������$�� 65��! ���0$������ K� "�0 7��"������ �3��6�� 
	 C�@D?:@ V�>'@� �DD'&?�>' _8�� D>�?@_ Xp 8�; �@C&?&�&� V�&>_:&8D?:@��&� &�-

Y�>_a>>.  

���� /��������	�.����������$�
oC��V����&@ &V>D�>@ 8@;?@�`�&D?>, D:;_��&� D 8:>�@�>@' �@D��D&:, D&8@��>?, : 

�D?�&D?>, D�@8���>@ V&�;?>; (C&�a@V?� > �&�>). 

������ 	
������
�������
�&�a@V? D:;_� D 8��Y>'> D�@8���>'> �&�;'>: 

�� �� ��K�	� ����(<: K�	� ���!, �: STRING) – D?�&C � ;:�;@?D; ��>C�`��' >8@�?>B>-
C?&�&' (C&8&', �&'@�&') ��	� ���� <, B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 
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�� ��� ��������K�	� ����(<: K�	� ���!, �: STRING) – D?�&C � ;:�;@?D; �>'@�&:�>@' 
8&C�'@�? <, B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 

�� K���K�	� ����(<: K�	� ���!, �: DATETIME) – 8? 8&C�'@�? <, B��Ca>&��`�&@ &?-
�&U@�>@ (?�>f�?). 

������ 	
��������������������
�&�a@V? D:;_� D 8��Y>'> D�@8���>'> �&�;'>: 

�� ��� �������������
!(<: �����
![9 ������, �: STRING) – D?�&C � ;:�;@?D; >8@�?>B>-
C?&�&' (��>C�`��' �>'@�&:�>@') @8>�>a� >_'@�@�>; <, B��Ca>&��`�&@ &?�&U@-
�>@ (?�>f�?); 

�� ���9��#���������
!(<: �����
![9 ������, �: STRING) – D?�&C � ;:�;@?D; &f&_��@�>-
@' (��>C�`��' D&C��@�>@' �>'@�&:�>;) @8>�>a� >_'@�@�>; <, B��Ca>&��`�&@ &?-
�&U@�>@ (?�>f�?). 

������ 	
������������
�&�a@V? D:;_� D 8��Y>'> D�@8���>'> �&�;'>: 

�� ��� ��������@������(<: @�����!, �: STRING) – D?�&C � ;:�;@?D; >8@�?>B>C?&�&' 
(��>C�`��' �>'@�&:�>@') �@D��D <, B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 

�� �����
![9 ������@������(<: @�����!, �: �����
![9 ������) – @8>�>a >_'@�@�>; � 
>DV&�`_�@?D; 8�; >_'@�@�>; C&�>�@D?: �@D��D <, ?&'��; �&�`, &V�@8@�;��; '�&-
�@D?:& 8&V�D?>'�g @8>�>a >_'@�@�>; �@D��D. 

������ 	
����� ���!��"����
�&�a@V? D:;_� D 8��Y>'> D�@8���>'> �&�;'>: 

�� @������;�
�E�	�
��(<: �;�
�E�	�
��, �: @�����!) – �@D��D � ;:�;@?D; V�@8'@?&' DV@-
a>B>Ca>> <, B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 

�� �����
��;�
�E�	�
��(<: �;�
�E�	�
��, �: �����
![9 ������) – @8>�>a >_'@�@�>; � 
>DV&�`_�@?D; 8�; >_'@�@�>; C&�>�@D?: �@D��D DV@a>B>Ca>> <, B��Ca>&��`�&@ &?�&-
U@�>@ (?�>f�?); 

�� ���#������;�
�E�	�
��(<: �;�
�E�	�
��, �: FLOAT) – �>D�& � ;:�;@?D; C&�>�@D?:&' 
�@D��D DV@a>B>Ca>>, B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?). 

����#� 	
�����$%"��
�&�a@V? D:;_� D 8��Y>'> D�@8���>'> �&�;'>: 

�� ��#���������(<: ���, �: DATETIME) – 8? ��� V@�>&8 V��>�&:�>; V�� <, 
B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 

�� ����
�������(<: ���, �: DATETIME) – 8? &C&���>; V@�>&8 V��>�&:�>; V�� <, 
B��Ca>&��`�&@ &?�&U@�>@ (?�>f�?); 

�� @�����!����(<: ���, �: �;�
�E�	�
��) – DV@a>B>Ca>; � ;:�;@?D; DV@a>B>Ca>@� C&-
�>�@D?: �@D��D V�� <, ?&'��; �&�`, &V�@8@�;@? '�&�@D?:& DV@a>B>Ca>� �@D��D&: 
V��. 

���� 8���������!�����!�����.����%�"#�97�
�DD'&?�>' f&�@@ V&8�&f�& ��>_ &�?&�&Y>> > Y@�@�a>� SQL-DC�>V? � V�>'@�@ &f-

�f&?C> C&�a@V? ��� > @Y& D:;_@�. 
�&DC&�`C� (�Y 2.1. 
�Y&�>?') C&�a@V? ��� ;:�;@?D; &f�D?`� &V�@8@�@�>; B��Ca>-

&��`��g �&�@� – ?�>f�?&: ��#��������� > ����
�������, ?& &� ;:�;@?D; ����#�! , > 
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: Dg@'@ Xp f�8@? (8&��� f�?`) ?f�>a, : C&?&�&� f�8�? g��>?`D; q?> ?�>f�?� 8�; C�-
8&Y& qC_@'V�;� 8&C�'@�? :>8 ���. 

5&&?:@?D?:@��&, f�8@? DY@�@�>�&:� D�@8���; SQL-C&'�8 D&_8�>; ?f�>a�: 
create�table�PPlan(ID�integer�not�null);�
�8@D` (CC > : 8��Y>g &D�&:��g ?f�>ag) V&�@ ID V�@8�_��@�& 8�; g��@�>; ��>C�`-

�&Y& >8@�?>B>C?&� &f¥@C? ��� > ;:�;@?D; Y�:��' C���&' ?f�>a�, V&q?&'� 8&f:�;@?-
D; D&&?:@?D?:���@@ &Y��>�@�>@: 

alter�table�PPlan�add�constraint�PK_PPlan�primary�key(ID);�
�&�a@V? ��� (�Y 1.1 
�Y&�>?') ;:�;@?D; V&8'�&�@D?:&' C&�a@V? K�	� ���!, ?.@. 

C�8�� V�� ;:�;@?D; 8&C�'@�?&' >, D&&?:@?D?:@��&, >8@�?>B>C?&� V�� ;:�;@?D; >8@�-
?>B>C?&�&' 8&C�'@�?. �&q?&'� 8&f:�;@' D&&?:@?D?:���@@ &Y��>�@�>@ foreign key: 

alter�table�PPlan�add�constraint�FK_PPlan�foreign�key(ID)�references�Docu�
ments(ID);�

p�@@ : ?f�>a@ D&_8�?D; V&�; 8�; g��@�>; _��@�>� ?�>f�?&:: 
alter�table�PPlan�add�BegDate�TIMESTAMP�not�null;�
alter�table�PPlan�add�EndDate�TIMESTAMP�not�null;�
p�; g��@�>; ���< �@B��Ca>&��`��g �&�@� (&?�&U@�>� «&8>� C& '�&Y>'») >DV&�`_�@?-

D; ���� «D>D?@'�;» ?f�>a ROLES. �� D&8@��>? C&�&�C� NAME, C&?&�; D&8@��>? >'; 
�&�> > C&�&�C> 8�; g��@�>; >8@�?>B>C?&�&: &f¥@C?&: ?f�>���g C&�a@V?&:. 	 C�8&� 
_V>D> ?f�>a� g��;?D; >'; �&�> > ID &f¥@C?&: >_ ?f�>a – &f�D?@� &V�@8@�@�>; > _��@-
�>� q?&� �&�> – : D&&?:@?D?:���>g C&�&�Cg, �?&f� '&��& f��& C&�?�&�>�&:?` DD��&�-
��� a@�&D?�&D?` Xp. 

�f�>a D&_8�?D; V�> ��>�>> : pW-&�?&�&Y>> �@B��Ca>&��`��g �&�@� (CC : 8��&' 
D���@) D�@8���>'> SQL-C&'�8'>: 

create�table�roles(Name�varchar(127)�not�null);�
create�index�roles_name�on�roles(Name);�
�&�a@V? ��� (�Y 2.2. 
�Y&�>?') ;:�;@?D; &f�D?`� &V�@8@�@�>; ��E��	
����$��" 

�&�> @�����!����, C&?&�; D&V&D?:�;@? C�8&'� V���  �������� @Y& DV@a>B>Ca>� 
(V&_>a>� V��) >_ C&�a@V? 5V@a>B>Ca>>. 

5�@8&:?@�`�&, : ?f�>a@ ROLES, Y8@ g��;?D; :D@ �@B��Ca>&��`��@ &?�&U@�>;, 
8&���� f�?` V&�; 8�; g��@�>; V� «>8@�?>B>C?&� V�� – >8@�?>B>C?&� DV@a>B>C-
a>>». p&f:�;@' >g : ?f�>a� ROLES :'@D?@ D D&&?:@?D?:���>'> &Y��>�@�>;'>, Y��?>-
����>'> DD��&���� a@�&D?�&D?`: 

alter�table�roles�add�PPlan_ID�integer;�
alter�table�roles�add�constraint�FK_PPlan_ID�foreign�key�(PPlan_ID)�refer�

ences�PPlan(ID);�
alter�table�roles�add�Specs_ID�integer;�
alter�table�roles�add�constraint�FK_Specs_ID�foreign�key�(Specs_ID)�refer�

ences�Specs(ID);�

��&Y>��& &f�f?�:�?D; :D@ ?f�>���@ C&�a@V?� > B&�'>��@?D; SQL-DC�>V?, V&C-

_���� � �>D��C@ 1. 
5C�>V? '&�@? >DV&��;?`D; : ��f&� >_ �DV�&D?������g �@�;a>&���g 5oXp. 
�_�'@@?D;, V@�@8 @Y& >DV&��@�>@' ����&: 

�� >�>a>�>_>�&:?` Dg@'� Xp D �@�@'�'> ?@g�>�@DC>'> V�'@?�'> (�_'@� D?��>a�, 
C&8>�&:C 8���g > V�&�>@, : _:>D>'&D?> &? &D&f@��&D?@� >DV&�`_�@'&� 5oXp); 

�� D&_8?` 8&'@�� 8���g 8�; C&�a@V?&:-8&'@�&:, C&?&��@ �� ���G��� ���������! � 
: 8��&� 5oXp. 
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�>D��&C 1 – SQL-DC�>V?, V&���@���� : �@_��`??@ ��>_ &�?&�&Y>> 

� �>D��C@ 2 V&C_� 8>Y�'' Xp, D&_8��&� : �@_��`??@ >DV&��@�>; DC�>V? : 
5oXp Firebird : V�&Y�''@-C&�D&�> EMS SQL Manager Lite for InterBase and Firebird. �� 
�Y�;8�& V&C_�:@? ?f�>a� 8&C�'@�?&:, V��&:, DV@a>B>Ca>�, �@D��D&:, @8>�>a >_'@�@-
�>; �@D��D&: > �&�@� (&?�&U@�>� «&8>� C& '�&Y>'») > D:;_> '@�8� �>'>. 

�&���@��; : �@_��`??@ ��>_ pW-&�?&�&Y>> Xp V&_:&�;@? g��>?` >�B&�'a>� & 
��f&' �@ V�&?>:&�@��@' &�?&�&Y>> D&D?&;�>> ��� > V&_:&�;@? &�Y�>_&:?` qBB@C?>:-
��� 8&D?�V C 8���' &f q?&' D&D?&;�>> �@ ?&�`C& D& D?&�&�� f_� _��>� ���, �& > D& D?&-
�&�� ��f�g 8��Y>g >��@�@���g V�>�&�@�>�, �f&?��>g D >�B&�'a>@� & ���. 

)�#�@����� 
��@8�&�@���� �Y&�>?' V&_:&�;@? :?&'?>�@DC> D>�?@_>�&:?` Dg@'� �@�;a>&��&� Xp 

V& pW-&�?&�&Y>> ���. 
��>:@8����� V�>'@� V&C_�:@?, �?& D>�?@_>��@'; Dg@' Xp V&���@?D; «@D?@D?:@�-

�&�» – V&�;?�&� > �8&f�&� 8�; �_�f&?�>C&: V�>C�8��g V�&Y�''��g D>D?@', �f&?�-
�>g D q?>'> 8���'>. 	_>'&D:;_` _8� �@�@_ &�?&�&Y>� ��� V&�@_� V�> �_�f&?C@ C&�-
V&�?>:��g >�B&�'a>&���g D>D?@'. �V>D��; :@�D>; �Y&�>?' qCDV�>Ca>> > ��>_ 
D:@8@�>� & D:;_;g V&�;?>� ��� ;:�;@?D; f_&:&� > 8&V�DC@? 8�`�@�U@@ �_:>?>@ D a@�`� 
>_:�@�@�>; >_ pW-&�?&�&Y>> f&�@@ ?&���g D:@8@�>� & D:;_;g C&�a@V?&: > Y@�@�a>> f&�@@ 
D�&���g &Y��>�@�>� : Dg@'@ Xp. 
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�>D��&C 2 -  p>Y�'' Dg@'� Xp, V&���@��&� : �@_��`??@ >DV&��@�>; DC�>V? 
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ONTOLOGY BASED SYNTHESIS OF DATABASE SCHEMES 
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Udmurt State University, Izhevsk, Russian 
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Abstract 
The article discusses the problem of automatic synthesis of a relational database schema to store information about 
states of a subject area by using its description logic ontology. It presents an algorithm for explication and analysis of 
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information about those relations between concepts, which are relevant to the problem. Example of generating of a da-
tabase schema fragment is presented. The difference between the proposed algorithm and other ones, which are generat-
ing database schemes by using  description logic ontology, oriented to logical queries to database only, but not to usual 
SQL queries from usual engineer information systems, is outlined. Database schemes, which are generated by the algo-
rithm, are sufficient to store any facts about a subject area which are consistent with description logic ontology, grants 
references constraints and effective access to data by means SQL queries.  

Key words: ontology, description logic, database, relational model, data integrity constraints, database synthesis. 
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������$�0 
	 D??`@ V�@8D?:�@� &�?&�&Y>; &f�D?> _��>� «�&88@��C V�>�;?>; �@U@�>� : D�f&B&�'�>-
_&:���g &f�D?;g». �DD'?�>:�?D; :&V�&D�, D:;_���@ D C&�?@CD?&' V�@8V&�Y@'&Y& >DV&�`-
_&:�>; &�?&�&Y>>. p��; &�?&�&Y>; �_�f?�:@?D; : C�@D?:@ C&�a@V?��`�&� &D�&:� >�?@�-
�@C?��`�&Y& ����&Y& ��?@��@?-�@D��D, C&?&��� D&8@��>? D>D?@'?>_>�&:���� >�B&�'a>� 
&f q?&� &f�D?> _��>�, V�@8&D?:�;@? D&8@��?@�`��� 8&D?�V C >�B&�'a>>, '@?&8' @� &f�-
f&?C>,  ?C�@ C '@?&8' �@U@�>; ?>V>���g _8�. 	 D??`@ V&C_�&, �?& &f�D?` _��>�, &V>D�-
:@'; &�?&�&Y>@�, ;:�;@?D; �DU>�@�>@' C�DD>�@DC&� ?@&�>> V�>�;?>; �@U@�>�, : B&C�D@ >D-
D�@8&:�>� C&?&�&� �g&8;?D; :&V�&D�, D:;_���@ D B&�'>�&:�>@', &a@�>:�>@' > :�f&�&' 
:�>�?&: �@U@�>; V�&f�@'��g D>?�a>�, ?.@. _C���>?@�`��'> q?V'> V�>�;?>; �@U@�>�.  
��@8D?:�@��; &�?&�&Y>;, ��;8� D V&�;?>;'> C�DD>�@DC&� ?@&�>> V�>�;?>; �@U@�>�, &V>D�-
:@? D�@8D?: > '@?&8�, C&?&��@ f��> V&���@�� : D'@���g �����g 8>Da>V�>�g > C&?&��@ '&-
Y�? �DV@U�& V�>'@�;?`D; : V�&a@DD@ V�>�;?>; �@U@�>�, : ?&' �>D�@ > � @Y& ���`��g q?Vg.  
p��; &�?&�&Y>;,  D&8@��>? ?C�@ V&�;?>;, V&_:&�;��>@ &V>D�:?` V�&Y�''��@ �_�f&?C> > 
��?@��@?-�@D��D�, D&_8���@ : �DD'?�>:@'&� &f�D?> _��>�, �?& _��>?@�`�& V&:�U@? a@�-
�&D?` D&_8:@'&Y& �@D��D. 

�����
� ����: ��������, ���#�!" [�������-������, ;������	� ;������� ������", ��-
��E�� ��9������� �����$. 

����������: ������$	�, �.�. �_�f&?C &�?&�&Y>> 8�; ��?@��@?-�@D��D V&88@��C> V�>�;?>; 
�@U@�>� : D�f&B&�'�>_&:���g &f�D?;g / �.X. �Y&���`C& // �������� ;���	���������. – 
2016. – �. 6, %4(22). - 5. 485-500. – DOI: 10.18287/2223-9537-2016-6-4-485-500.�


��"���� 
�@D'&?�; � f&�`U&@ C&�>�@D?:& '@?&8&: V&88@��C> V�>�;?>; �@U@�>� (���), V�&f�@-

' >g >DV&�`_&:�>; 8�; V�C?>�@DC>g _8� &D?�?D; �@�@U���&�, &D&f@��& : D�f&B&�'-
�>_&:���g &f�D?;g. �?& &f�D�&:�@�& D�&��&D?`� '@?&8&:, &?D�?D?:>@' >g D>D?@'?>_>-
�&:��&Y& &V>D�>; > D:&f&8�&Y& 8&D?�V C �@�>_a>;'. 	 ?& �@ :�@'; :&_�D?@? V&?�@f-
�&D?` : ?C>g '@?&8g � f&�`U&Y& �>D� �>a, �@ >'@��>g D&&?:@?D?:���@� C:�>B>Ca>> > 
�:�C&: >g V�>'@�@�>;. �&q?&'� :&_�D?@? �&�` D�@8D?:, V&88@��>:��>g V�&a@DD >D-
V&�`_&:�>; '@?&8&: ���, > : D:;_> D q?>' &�@�` :���' V�@8D?:�;@?D; D&_8�>@ DV@a>-
�>_>�&:��&Y& >�?@��@C?��`�&Y& ����&Y& ��?@��@?-�@D��D V& V&88@��C@ V�>�;?>; �@-
U@�>� (8�@@, ���� ���). 

5??`; V&D:;�@� &V>D�>� �_�f?�:@'&� &�?&�&Y>>, � C&?&�&� f_>��@?D; ���� 
���. 5&_8�>@ ��f&� &�?&�&Y>> – D�&���� >?@�a>&���� V�&a@DD. �@:&_'&��& �_�f&-
??` V&�@_��� &�?&�&Y>� «:&&f�@» f@_ @� D:;_> D ?@' C&�?@CD?&', : C&?&�&' &� f�8@? >D-
V&�`_&:?`D;. ��@�8@ �@' V�>D?�V>?` C &V>D�>� &�?&�&Y>>, �@&fg&8>'& �DD'&?�@?`, D 
CC&� a@�`� > 8�; C&Y& &� D&_8�?D;, CC>@ _8�> 8&��� �@U?`. p�@@ �@&fg&8>'& �C-
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_?` Y��>a� &f�D?> _��>� (��), C&?&��� f�8@? &V>D�:?` q? &�?&�&Y>;. �&D�@ q?&Y& 
'&��& V�>D?�V?` C &V>D�>� C���@:�g V&�;?>� '&8@�>��@'&� &f�D?> _��>�, >g 
D:&�D?:, D:;_@� > &Y��>�@�>�. 

1 '�4�������, $�����0 ��"�����0 � �3��6�� 4�����  
��4��3��!������ ���������  
�DD'?�>:@'; &�?&�&Y>; �_�f?�:@?D; 8�; ���� ��� : D�f&B&�'�>_&:���g 

&f�D?;g. ��> D&_8�>> q?&Y& �@D��D >DV&�`_��?D; '@?&8&�&Y>; > ?@g�&�&Y>;, �_�f&?�-
��@ : �5� 5� �
� [1]. 5&Y�D�& '@?&8&�&Y>> ���� – q?& >�B&�'a>&��&-��>?>�@DC; 
D>D?@' D web->�?@�B@�D&', C&?&�; D&8@��>? D>D?@'?>_>�&:���� >�B&�'a>�, &?�&D;-
���D; C &V�@8@����&� &f�D?> _��>�, > V�@8&D?:�;@? D&8@��?@�`��� 8&D?�V C q?&� >�-
B&�'a>>, '@?&8' @� &f�f&?C>, V�>�;?�' : 8��&� ��,  ?C�@ C '@?&8' �@U@�>; ?>V>�-
��g 8�; 8��&� �� _8�. �D�&:� ?C&Y& ���� D&D?:�;@? &�?&�&Y>;, C&?&�; D���>? �@ 
?&�`C& 8�; B&�'�>_a>> > D>D?@'?>_a>> �_�>���g :>8&: _��>�, 8���g > D�@8D?: &f-
�f&?C> > ��>_ >�B&�'a>>, >�?@Y�>��@'�g : >�B&�'a>&��&@ V�&D?��D?:& ����, �& 
> 8�; &�Y�>_a>> �8&f�&Y& D&8@��?@�`�&Y& 8&D?�V C �>'. 

T&��& :�8@�>?` �@DC&�`C& &D�&:��g ?>V&: V&�`_&:?@�@�, C&?&��' f�8@? >�?@�@D@� > 
V&�@_@� �DD'?�>:@'�� ���� ���: 
�� qCDV@�?� > �>a, V�>�>'��>@ �@U@�>; (W��) : D:&>g &f�D?;g 8@;?@�`�&D?>; 
�� >DD�@8&:?@�>, �_�f?�:��>@ '@?&8� V�>�;?>; �@U@�>�; 
�� �>a, >_����>@ &f�D?` _��>� «�@&�>; V�>�;?>; �@U@�>�»; 
�� �_�f&?�>C>, D&_8��>@ V�&Y�''��@ V�&8�C?�, : �D?�&D?>, D>D?@'� V&88@��C> 

V�>�;?>; �@U@�>� (5���), 8�; V�@8'@?��g &f�D?@� (���). 
	D@' V&�`_&:?@�;' ���� ��� ����, V�@�8@ :D@Y&, D&8@���;D; : ��' >�B&�'a>; 

& V�&a@DD@, _8�g > '@?&8g ���. �@D��D V�@8&D?:�;@? :&_'&��&D?> :�D&C&��&:�@:&Y& 
DV�:&��>C, &V>D�:��@Y& D:&�D?: > D@'�?>�@DC>@ :_>'&D:;_> >�?@�@D���>g V&�`_&-
:?@�; V&�;?>�. ��?&�&Y>; >Y�@? : q?&' DV�:&��>C@ �&�` D@'�?>�@DC&Y& C?�&Y. 	�-
�&� &D&f@��&D?`� ���� ���, &?�>���@� @Y& &? V&8&f��g �@D��D&:, ;:�;@?D; V�@8&D?:-
�@�>@ 8&D?�V C '@?&8' ���. �? :&_'&��&D?` V&8�>'@? qBB@C?>:�&D?` > �8&fD?:& >D-
V&�`_&:�>; ���� � C�@D?:@��& �&:�� ��&:@�`. �&�`_&:?@�` V&���@? �8&f��� >�D?��-
'@�? 8�; &f�f&?C> > ��>_ �@&fg&8>'&� @'� >�B&�'a>>, V&_:&�;��>� ?C�@ �@V&D�@8-
D?:@��& &V�&f&:?` �_��@ '@?&8� �@U@�>; >�?@�@D���>g @Y& _8�. �&�`_&:?@�;'–
�_�f&?�>C', V&'>'& >�B&�'a>> > :&_'&��&D?> &V�&f&:?` �@&fg&8>'�@ '@?&8�, ���-
�� @�� > C&�C�@?��@ �@�>_a>> '@?&8&:, C&?&��@ &�> '&Y�> f� >DV&�`_&:?` : D&_8:@-
'�g >'> V�&8�C?g. ���� V�@8�Y@? ?C>' V&�`_&:?@�;' �@V&_>?�>� Y&?&:�g '@?&8&:. 

�f�D?`� _��>� ���� ;:�;@?D; ��� : D�f&B&�'�>_&:���g &f�D?;g (�>D��&C 1). 
�? &f�D?` �DD'?�>:@?D; CC �DU>�@�>@ C�DD>�@DC&� ?@&�>> V�>�;?>; �@U@�>� (���). 
	 �>?@�?��@, V&D:;�@��&� ���, D&8@��?D; �_��@ B&�'��>�&:C> @� &f¥@C? > V�@8'@? 
>DD�@8&:�>;. �8�C& >DD�@8&:?@�> Dg&8;?D; :& '�@�>>, �?& &D�&:��' �_��@�>@' ��� 
;:�;@?D; V&>DC > &f&D�&:���� :�f&� �>f&�@@ V�@8V&�?>?@�`��g 8�; �@�&:@C :�>�?&: 
�@U@�>; V�&f�@'� [2-4]. 	 B&C�D >DD�@8&:�>� ��� V&V8�? '@?&8�, D:;_���@ D B&�'>-
�&:�>@', &a@�>:�>@' > :�f&�&' ���U>g >�> V�&D?& V�>@'�@'�g :�>�?&: �@U@�>; V�&-
f�@'��g D>?�a>� (�5), ?.@. D V&88@��C&� W�� � _C���>?@�`��g q?Vg V�>�;?>; �@U@-
�>�. 	 �f&?g �.�. W�>�@: [4, 5] &?'@�@�&, �?& : V�&a@DD@ V�>�;?>; �@U@�>� :D@Y8 V@-
�@V�@?@�� ��C > >DC�DD?:&, &8�C& � ���`��g q?Vg �����@ '@?&8� �@ >Y��? :�-
�&� �&�>. �@U@'�@ � q?>g q?Vg _8�> �@ �DD'?�>:�?D; : �'Cg �_�>���g ?@&�>� 
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:�f&�, V&DC&�`C� &�> : &D�&:��g D:&>g �@�?g �@ B&�'�>_&:�� > �@U�?D; f�Y&8�; 
�:�C' > �'@�>;' C&�D��`?�? > W��. 

 
�>D��&C 1 – �f�D?` _��>� «�&88@��C V�>�;?>; �@U@�>�» : D�f&B&�'�>_&:���g &f�D?;g 

�8�C& �@_��`??�, 8&D?>Y��?�@ : V&D�@8�>@ 10-15 �@? : &f�D?> >DC�DD?:@��&Y& >�?@�-
�@C?, C&Y�>?>:�&� VD>g&�&Y>>, D>D?@'�&Y& ��>_, V&_:&�;�? V�>:�@D?> ������ D&D?:-
�;���� : ��@@ �@ B&�'�>_�@'�@ ��. 	 �'Cg q?>g D'@���g �����g 8>Da>V�>� f��> 
�_�f&?�� V&8g&8� > '@?&8�, V&_:&�;��>@ D?��C?��>�&:?` ���, 8>Y�&D?>�&:?` �5, 
��>_>�&:?` &f¥@C?>:��@ > D�f¥@C>:��@ BC?&��, �g&8>?` :�>�?� �@U@�>; V�&f�@'�. 
��> q?&' 8@�@?D; �V&� � '@?&8�, C&?&��@ >DV&�`_��?D; : D�f&B&�'�>_&:���g &f�-
D?;g, 8�; C&?&��g g�C?@��� ?C>@ BC?&��, CC �@&V�@8@����&D?` > �@V&��&? >Dg&8��g 
8���g, &?D�?D?:>@ ��>?>�@DC&� '&8@�> �@U@'&� _8�>, C�@D?:@����, 8@C��?>:��� 
g�C?@� >DV&�`_�@'&� >�B&�'a>>. 

��;8� D V&�;?>;'>, D:;_���'> D V�&a@DD&' V�>�;?>; �@U@�>� > '@?&8'> @Y& V&8-
8@��C>, �� «���» �DD'?�>:@? > :&V�&D�, D:;_���@ D V�&Y�''�&� �@�>_a>@� '@?&-
8&:,  ?C�@ D &D��@D?:�;@'&� : @� �'Cg 8@;?@�`�&D?`� (�>D��&C 1). 
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2 �������0 �3��6�� 4����� «-�""���#� 7���0��0 �������  
� 6��3�:������4�����!5 �3��6�05» 
��?&�&Y>; &f�D?> _��>� «��� : D�f&B&�'�>_&:���g &f�D?;g» &V>D�:@? V&�;-

?>;, V�@8D?:�@���@ � �>D��C@ 1. �:�;;D` &�?&�&Y>@� ����, &� D?�&>?D;, D&Y�D�& [1], � 
&D�&:@ f_&:�g &�?&�&Y>� ����&Y& _��>;, ����&� 8@;?@�`�&D?>, _8� > '@?&8&:, ���-
��g >�B&�'a>&���g �@D��D&: V�?�' 8&V&��@�>; > C&�C�@?>_a>> D&8@���>gD; : �>g V&-
�;?>�. 

��?&�&Y>; ����&Y& _��>;, V& D:&@� D�?>, ;:�;@?D; '@?&�?&�&Y>@�. �� D&8@��>? '@-
?V&�;?>; > &?�&U@�>;, _8��>@ D?��C?��� 8�; &V>D�>; �� �@D��D, ?C>@ CC ���� �� 
�����������, ��_�	� �����������, `����/�������� �����������, @�9�$���/;����	�, 
V&_:&�;��>@ :�8@�>?` : 8��&� &f�D?> _��>'�@ �_8@�� > V&8�_8@��, �D?�&:>?` @� 
D:;_` D& D'@���'> �_8@�'> ��C>, _8?` ?>V>_a>� V�@8'@?&:, &f¥@C?&: > '@?&8&: >D-
D�@8&:�>;, &V>D?` �@_��`??� ����&� 8@;?@�`�&D?>.  

	:>8� &D&f&� :��&D?> 8�; �DD'?�>:@'&� �� > ?@D�&� :_>'&D:;_> ?C>g V&�;?>�, 
CC ����#� ��@ � `����/�������� �����������, &V>D�:��>� >g B�Y'@�? :�8@�@� : &?-
8@�`��� &�?&�&Y>�. �? &�?&�&Y>; D?�&>?D; � &D�&:@ f_&:&� &�?&�&Y>> _8� > '@?&8&:.  

�&�;?>; f_&:�g &�?&�&Y>� f��> C&�C�@?>_>�&:�� 8�; �� ���� ���. ��_�	��  ��-
��������� �DD'?�>:@'&� �� ;:�;�?D; ��,  ���� ���  – ��� � ����#� ��@,  ?C�@ 
DV@C?� V�>�;?>; �@U@�>�, ?.@. D���&D?>, D:;_���@ D &�Y�>_a>@� V�&a@DD V�>�;?>; �@-
U@�>�: ���;!, C&?&��@ V�&g&8>? W��, V�>�>'; �@U@�>;, �$��������! �@U@�>; �5, 
�������� &a@�C> �`?@��?>:, �	�!, : C&?&��g 8@��?D; &a@�C>, DV&D&f� :���@�>; 
����;�#����" ��@. 

�@_��`??'> : �� ��� ;:�;�?D; '@?&8>C>, '&8@�> > V�&Y�''��@ V�&8�C?�, C&?&��@ 
'&Y�? V�>'@�;?`D; CC �@V&D�@8D?:@��& : V�&a@DD@ V�>�;?>; �@U@�>�, ?C > 8�; D&_8�>; 
8��Y>g V�&Y�''��g V�&8�C?&:.  	��&� &D&f@��&D?`� �DD'?�>:@'&Y& ���� ;:�;@?D; 
V�@8&D?:�@�>@ 8&D?�V C '@?&8' ���. �C, �V�>'@�, V�&Y�''��@ D@�:>D�, &V>D���@ : 
&�?&�&Y>>, C&?&��@ �@�>_��? ?@ >�> >��@ '@?&8� ��� > D�f�@�� V&�`_&:?@�`DC>' >�-
?@�B@�D&', '&Y�? _V�DC?`D; >_ ���� > >DV&�`_&:?`D; 8�; �@U@�>; V�C?>�@DC>g _8� 
>�> &_�C&'�@�>; D �f&?&� '@?&8&:. Web-D@�:>D� '&Y�? >DV&�`_&:?`D; V�&Y�''��'> 
Y@�?'> 8�; �@�>_a>> D&&?:@?D?:���>g '@?&8&: ��� : CC>g-�>f& 5���. 

�&�;?>@ «�_8@� ��C>» 8�; �� ��� :C���@? : D@f; D'@���@ �����@ 8>Da>V�>��, �@-
_��`??� C&?&��g >DV&�`_��?D; : 8��&� ��. 

��?&�&Y>; ����&� 8@;?@�`�&D?> ;:�;@?D; &�?&�&Y>@� :@�g�@Y& ��&:�; > :C���@? f_&-
:�@ V&�;?>;, &?�&D;�>@D; C &�Y�>_a>> ����&->DD�@8&:?@�`DC&� 8@;?@�`�&D?>, ?C>@ CC 
�������, ������9�
��, ���!���, K����$����$, ����	�
��, >DV&�`_�@'�@ 8�; &V>D�>; 
��D?�>C&: ����&� 8@;?@�`�&D?>, '@�&V�>;?>�, �����g V�&Y�'' > V�&@C?&:, �_�>��&Y& 
?>V V�f�>Ca>�. � �>D��C@ 1 &�> &f¥@8>�@�� : :@�U>�� «��&�@@». 

	& :D@g �����g &f�D?;g f&�`U�� �&�` >Y�@? V&�;?>@ [�������-�������. [�������-
������! '&Y�? f�?` D:;_�� D& :D@'> V&�;?>;'> &�?&�&Y>> ��. �g &V>D�>@ D?�&>?D; � &D-
�&:@ f_&:&� &�?&�&Y>> �����g >�B&�'a>&���g �@D��D&:, :C�����>g C�DD [�E�� �-

����!" ������ : C�@D?:@ &D�&:�&Y& C�DD. �f&� ?�>f�?&: > D:;_@� q?&Y& C�DD &D�&:� 
� D?�8�?@ Dublin core [6]. 

��?&�&Y>; ��� 8&��� f�?` D:;_� D V&�;?>;'> ���, : C&?&��g �f&?�? V&�`_&:?@-
�> ���� ���. p�; ?&Y& �?&f� >'@?` :&_'&��&D?` V�>'@�>?` V�@8D?:�@���@ : ���� '@-
?&8� 8�; �@U@�>; _8� : C&�C�@?��g ���, &V>D�>; q?>g &f�D?@� 8&���� f�?` &8>�C&:& 
�D?�&@��. �?& _8�?D; V�?�' >DV&�`_&:�>; : C�@D?:@ &D�&:� 8�; V&D?�&@�>; &�?&�&Y>> 
C&�C�@?�&� ��� '@?&�?&�&Y>> ���, :C�����@� ?C>@ f_&:�@ V&�;?>;, CC ��_�	� 
�;�������, [���$�!" ��_�	�, ���������. ��> DV@a>�>_a>> � &V�@8@������ ��� 8�; 
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&f�@Y�@�>; �f&?� V&�`_&:?@�@� '&Y�? �_�f?�:?`D; &�?&�&Y>> f_&:&Y& ��&:�;, C&?&-
��@ _?@' f�8�? >DV&�`_&:?`D; 8�; V&D?�&@�>; &�?&�&Y>> C&�C�@?��g ���. 

5:;_` &�?&�&Y>> ��� > &�?&�&Y>> C&�C�@?�&� ��� &D��@D?:�;@?D; V�?�' &?&�8@D?:�@-
�>; ?C>g D���&D?@�, CC ��_�	� > ���� ��, &V>D���g : V@�:&� &�?&�&Y>>, D D���&D?;'> 
'@?&�?&�&Y>> ���. 

3 �������0 4�"�� � ����"�� 7�""���#� 7���0��0 ������� 
�D�&:��' �_��@�>@' ���� ��� ;:�;@?D; V�@8&D?:�@�>@ D:&>' V&�`_&:?@�;' >�-

B&�'a>>, D>D?@'?>_>�&:��&� � &D�&:@ &�?&�&Y>> ���. 	�8@�@�& �@DC&�`C& ?>V&: 
V&�`_&:?@�@� – W��, >��@�@�� _��>�, V�&Y�''>D?�. ��D?�� &�> D&&f� �f&?�? �8 
�@U@�>@' &f�>g _8�. ��8�� >_ �>g >DV&�`_�@? D:&� V�&B@DD>&��`��� ?@�'>�&�&Y>� 
> >�?@�@D�@?D; �_��'> DV@C?'> V�@8D?:�@��&� � �@D��D@ >�B&�'a>>. �D&f@��& q?& 
CD@?D; V&�;?>�, D:;_���g D �_�f&?C&� > V�>'@�@�>@' '@?&8&: ���. �?&f� :D@ ?>V� 
V&�`_&:?@�@� >'@�> &f��� D>D?@'� ?C>g V&�;?>�, >g &V>D�>@ f��& :�8@�@�& : &?8@�`-
��� &�?&�&Y>� _8� > '@?&8&: ���. p��; &�?&�&Y>; >'@@? ?C �_�:@'�� «:@�?>C�`-
�&-Y&�>_&�?�`���» D?��C?����� &�Y�>_a>� [7], �?& V&_:&�;@? V�@8D?:�;?` >�?@�@D��-
�>@ V&�;?>; : 8:�g >_'@�@�>;g. �@�:&@ >_'@�@�>@ («:@�?>C�`�; D?��C?��>_a>;») V�@8-
D?:�;@?D; : :>8@ ?�8>a>&��&� >@��g>�@DC&� D?��C?���, � C�8&' ��&:�@ C&?&�&� V&�;-
?>;, V�@8D?:�;��>@ >�?@�@D, &V>D�:�?D; D �_�&� D?@V@�`� 8@?�>_a>>. 	?&�&@ >_'@�@-
�>@ («Y&�>_&�?�`�; D?��C?��>_a>;») _8�? &V>D�>@ V&�;?>� D ?&�C> _�@�>; �_��g ?>-
V&: DV@a>�>D?&:, �f&?��>g �8 �@U@�>@' &f�@� _8�>. 

	 C�@D?:@ &f�@Y& ;8�, � C&?&�&' D?�&>?D; :@�?>C�`�&-Y&�>_&�?�`�; &�?&�&Y>; _-
8� > '@?&8&: ���, :�D?�V@? '@?&�?&�&Y>; _8� > '@?&8&: ���. �C&� DV&D&f 8:�'@�-
�&� D?��C?��>_a>> &f�D?> _��>� D :�8@�@�>@' &f�@Y& ;8� – >�:�>�?, f�>_&C, V& 
'�@�>� :?&�, C B�C?�`�&-D?�?>B>a>�&:��&'� V&8g&8�, V�@8�&�@��&'� W.	. TD-
D@�` [8]. 

(��� :������!����� �����"�� ��55;�
T@?&�?&�&Y>; _8� > '@?&8&: ��� D&8@��>? &V>D�>@ ?C>g V&�;?>�, CC ����#�, 

`����, ��;� �����$�!"  ����, `���$, @�����$, �<���!� ����!�, @�9�$���, �����-

��, ����� ��� �����
��, �$���������, ���; ;������� ������",  ?C�@ &?�&U@�>; 
'@�8� �>'> (D'. �>D��&C 2). 

��&a@DD V�>�;?>; �@U@�>� D&D?&>? >_ �@DC&�`C>g ���;�� [2,4,9]. � C�8&' q?V@ �@-
U�?D; D:&> _8�>. ����#� V�>�>'@? �<���!� ����!� > :��f?�:@? �@C&?&��� @�9�$-
���. 	g&8��'> 8���'> 8�; _8� ;:�;�?D; �����
��, C�8; >_ C&?&��g V�@8D?:�;@? 
D&f&� �f&� D:;_���g &?�&U@�>;'> &f¥@C?&: ���. 	�8@�;@?D; C�DD �5, ?.@. D>?�a>�, : 
C&?&��g _��@�>; ?�>f�?&: �@C&?&��g &f¥@C?&: :�g&8;? _ &f�D?` �&�'�`��g _��@�>�, 
�>f& C�>?>�@DC> f�>_C& V&8g&8;? C @� Y��>a'. �@_��`??&' �@U@�>; _8�> '&�@? f�?` 
����%����, �����
�� >�> ����#�. ����%���� – q?& &C&��?@�`��� �@_��`?? �@U@�>; _8-
�>, C&?&��� V&�`_&:?@�` V�>�>'@? C D:@8@�>�. �����
�� – q?& �@_��`??, C&?&��� '&�@? 
f�?` V&8:@�Y��? 8�`�@�U@'� ��>_�. 	 _:>D>'&D?> &? ?&Y&, �@U�D` �> V�;'; _8� 
>�> &f�?�;, D>?�a>; '&�@? V�@8D?:�;?` D&f&� V&D�@8D?:>; V�>�>'@'�g �@U@�>� >�> 
�@ ���`��@ �@U@�>;, C&?&��@ 8&���� V�>:@D?> C �@�@'�' �@_��`??'. �D�> : C�@D?:@ 
�@U@�>; V&���@�& �@DC&�`C& D>?�a>� – �$��������, ?& '&�@? f�?` DY@�@�>�&:� �&:; 
_8�, C&?&�; f�8@? &a@�>:?` V&���@���@ �`?@��?>:� > :�f>�?` >_ �>g �>f&�@@ V�>-
@'�@'�@. 
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�>D��&C 2 – b�Y'@�? '@?&�?&�&Y>> _8� > '@?&8&: ��� 

p�; �@U@�>; _8� >DV&�`_��?D; �_�>���@ `����! ��@, C&?&��@, : D:&� &�@�@8`, '&-
Y�? >DV&�`_&:?` ��;� �����$�!�  ����!. �@C&?&��@ '@?&8� '&Y�? >'@?` C&'V`�?@���� 
�@�>_a>�, ?.@. '&Y�? f�?` �@�>_&:�� : �@C&?&�&' V�&Y�''�&' `����, C&?&���, : 
D:&� &�@�@8`, >�?@�V�@?>��@?D; ?@' >�> >��' @������ . p��Y>@ '@?&8� �@ >'@�? V�&-
Y�''�&� V&88@��C>. �@�>_���>� >g '&8��` V�@8D?:�;@? D&f&� ?@CD?&:&@ (:&_'&��&, 
B&�'�>_&:��&@) &V>D�>@ 8��&Y& '@?&8,  : C�@D?:@ �@U?@�;, >�?@�V�@?>����@Y& ?-
C&� '&8��`, :�D?�V@? �@�&:@C – �#�����	 V�&a@DD V�>�;?>; �@U@�>�. o�D?�>C'> '&Y�? 
f�?` W��,  �_�>���@ �	����!� ���;;!, �	�;���! > �;�
�����! V& V�>�;?>� �@U@�>�. 

(��� ������-�	�.���"�� ���  ���	�����������������$�
�D�&:� ��f&� &�?&�&Y>> D&D?:�;@? C�DD>B>Ca>; @� &D�&:��g D���&D?@�. 	 �D?&;-

�@@ :�@'; �@ D��@D?:�@? @8>�&� &f�@V�>�;?&� C�DD>B>Ca>> '@?&8&: ���. 	 �>?@�?��@ 
V& ?@&�>> V�>�;?>; �@U@�>� [2-4], CC V�:>�&, D>D?@'?>_>���?D; '@?&8�, V�>'@�;@'�@ 
� _C���>?@�`��g q?Vg V�>�;?>; �@U@�>�, ?C>@, CC '@?&8� &a@�C>, C�D?@�>_a>> > 
:�f&� �`?@��?>:. 	 �f&?@ [10], V&'>'& ?�8>a>&���g 8�; ��� '@?&8&:, &V>D�:�?D; 
'?@'?>�@DC>@ '@?&8� '&8@�>�&:�>;. 

	 �DD'?�>:@'&� &�?&�&Y>> '@?&8� ��� 8@�;?D; � 5 &D�&:��g Y��VV: 
�� '@?&8� '&8@�>�&:�>;; 
�� '@?&8� ��>_ 8���g; 
�� qCDV@�?��@ '@?&8�; 
�� '@?&8� �DD��8@�>�; 
�� :DV&'&Y?@�`��@ '@?&8�. 

� �>D��C@ 3 V&C_� B�Y'@�? C�DD>B>Ca>> '@?&8&: ���. 
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�>D��&C 3 – ��DD>B>Ca>; '@?&8&: V&88@��C> V�>�;?>; �@U@�>� 

U����
 �����������# 8@�;?D; � '@?&8� D@'�?>�@DC&Y&, ��>?>�@DC&Y&, q:&��a>-
&��&Y&, D??>D?>�@DC&Y& > >'>?a>&��&Y& '&8@�>�&:�>;. �?> '@?&8� V&_:&�;�? V&D?�&>?` 
'&8@�` ���, �5, >, V�&��>_>�&:: @� >�> V�&:@8; '&8@�`��� qCDV@�>'@�?, �D?�&:>?` 
D�?` > V�>�>�� �5,  ?C�@ V&���>?` :�>�?� @� �@U@�>;. 

`����! �� ����#��	���  ����������� :C����? : D@f; �@?��@ C�DD '@?&8&: (�>D�-
�&C 3). `����! �������#��	���  ����������� V�@8�_��@�� 8�; ��>_ ��� > V&D?�&@-
�>; >g &�?&�&Y>� [11-15]. `����! 	�����������  ����������� >DV&�`_��?D; 8�; D&_8�>; 
C&Y�>?>:��g C�?, &V>D�:��>g �@C&?&��@ �@�`��@ D>?�a>> [16-18]. �&D?�&@�>@ > �-
�>_ C&Y�>?>:��g C�? V&_:&�;@? �D?�&:>?` V�>�>��& – D�@8D?:@���@ D:;_> '@�8� BC?&�-
'>, &V>D�:��>'> D>?�a>�, > D8@�?` V�&Y�&_ @� �_:>?>;. `����! ���!��"���� [18, 19] 
� �������������� [19]  ����������� ?C�@ V&_:&�;�? V�&D�@8>?` :�>�?� �_:>?>; D>?�-
a>>, &D�&:�:;D`, D&&?:@?D?:@��&, � joiner-D@?;g > X�@D&:DC&' V&8g&8@. 

�D?�`��@ '@?&8� '&8@�>�&:�>; (������#��	���, D��G
�������, ��������#��	���, 
� ���
�������) V�>'@�;�?D;, : &D�&:�&', 8�; �@U@�>; D?��C?��>�&:���g _8�. �8�C& 
@D�> q?> '@?&8� V�>'@�;�?D; : �D�&:>;g �f&?� �@-BC?&�&: [20], ?&Y8 &�> '&Y�? >DV&�`-
_&:?`D; 8�; �@U@�>; D�f&B&�'�>_&:���g _8�. �BB@C?>:��'> 8�; ��� ;:�;�?D; '@-
?&8� V�&Y�''>�&:�>; : &Y��>�@�>;g, >_ C&?&��g �>f&�@@ ��>:@�D�`��' ;:�;@?D; '@-
?&8 �@8&&V�@8@�����g :��>D�@�>� ��>�`;�> [20, 21]. �?&? '@?&8, V&8�_�'@:; V&D?�&@-
�>@ '?@'?>�@DC&� '&8@�> �@U@'&� _8�>, V&_:&�;@? �f&??` D �@V&���'>, �@&V�@8@-
�����'> 8���'>. 

5�@8����� Y��VV� '@?&8&: ��� D&D?:�;�? �����
 ������� ����
�, : �D?�&D?> ��-
���	���$���� ����9� ����!< (�
p, Data mining) [22]. �?> '@?&8� V&_:&�;�? �g&8>?` 
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@�9�����	����������������������Z��������;������	��;��������������"����

 

_C&�&'@��&D?> : 8���g, &V>D�:��>g �5, V&'&Y�? ��>_>�&:?` �5 > �g&8>?` V�?> 
@� V�@&8&�@�>;. 

X�������
� �����
 ��� V&8�_�'@:�? �@V&D�@8D?:@��&@ ��D?>@ : >g >DV&�`_&:-
�>> qCDV@�?&: – DV@a>�>D?&: ?&� ���, 8�; C&?&�&� D?:>?D; _8� V�>�;?>; �@U@�>�. �?> 
'@?&8� '&��& �_8@�>?` � ?�> &D�&:��@ Y��VV� (�>D��&C 3). T@?&8� ��� �������� �$-
�������� V&_:&�;�? :��f&??` :�>�?� �@U@�>; V�&f�@'�. �?&, CC V�:>�&, C&��@C?>:-
��@ '@?&8�, D�@8> C&?&��g g&�&U& >_:@D?�� ?C>@, CC `�9����" ���� , ����	��	�, '@?&8 
�
������� > 8��Y>@. T@?&8� �
�������� V&_:&�;�? V�&:@D?> &a@�C� �`?@��?>: D >DV&�`-
_&:�>@' �_��g V�&a@8�� V�&:@8@�>; &V�&D qCDV@�?&: > D&Y�D&:�>; >g '�@�>�. �>f&-
�@@ >_:@D?��' '@?&8&' q?&� Y��VV� ;:�;@?D; '@?&8 K�E�. T@?&8� `����	�������$���� 
�!���� V&_:&�;�? &a@�>?` �`?@��?>:� V& '�&�@D?:� C�>?@�>@: D ���?&' V�@8V&�?@�>� 
W�� > V&D�@8���>' @����������� , �������9�
��" >�> �!������  �#��" �$�����-
���!. �?> '@?&8� ?C�@ f�:�? >�8>:>8��`��'> > C&��@C?>:��'>. 5�@8> >�8>:>8��`-
��g '@?&8&: >_:@D?�� ?C>@ '@?&8�, CC K����� ������", ����9 �����<�", �����$�!" ���-
�9 ������" > 8��Y>@. ���VV&:�@ '@?&8� '�&Y&C�>?@�>�`�&Y& :�f&� :C����? '@?&8� 
���������� > ����������� [2-4,10].  

U����
 ����	������ V&_:&�;�? >'>?>�&:?` '�D�>?@�`��� 8@;?@�`�&D?` qCDV@�? 
V�> ��>_@ �5 > V&>DC@ V�?@� @� �_�@U@�>;. 	 ?@g D���;g, C&Y8 : ��� �C&V�@�& f&�`-
U&@ C&�>�@D?:& 8���g _ f&�`U&� V@�>&8 >DD�@8&:�>;, > D>?�a>> V&:?&�;�?D;, a@�@D&-
&f�_�& V�>'@�;?` '@?&8 �DD��8@�>� � &D�&:@ ���
������� (Case-base reasoning, 
CBR) [23]. �?& '@?&8 V&_:&�;@? ��?> : f_@ BC?&: V�@a@8@�?, f�>_C>� C ?@C��@� D>?�a>> 
>, V�&��>_>�&:: 8@�D?:>;, C&?&��@ V�>'@�;�>D` C V&g&�@'� V�@a@8@�?�, > >g �@_��`?-
?�, :�f�?` V�?> �@U@�>; ?@C��@� V�&f�@'�. 	 D���@, C&Y8 : ��� >'@�?D; qCDV@�?�, 
DV&D&f��@ > Y&?&:�@ V@�@8?` > B&�'�>_&:?` D:&> _��>; : :>8@ V�&8�Ca>&���g V�:>�, 
qBB@C?>:��' '&�@? &C_?`D; '@?&8 �DD��8@�>� � &D�&:@ �	�;����!< V�:>� [24].  

4����������?�
� �����
, CC V�:>�&, �_�f?�:�?D; : �'Cg 8��Y>g �����g 
8>Da>V�>�. `��� ���#��	��  ����! V�>'@�;�?D; 8�; &f�f&?C> �>D�&:�g V�'@?�&: 
�@U@'&� _8�> >�> D:@8����g C �>D�&:�' V�'@?�' C�@D?:@���g &a@�&C. �?& �_�>�-
��@ '@?&8� D:��?C>, �&�'>�&:�>;, :��>D�@�>; �DD?&;�>; : '�&Y&'@��&' V�&D?��D?:@, 
V&>DC &V?>'�' a@�@:&� B��Ca>>. ��9��$�!�  ����! '&Y�? >DV&�`_&:?`D; :D@'> '@?&-
8'> 8�; �Y�;8�&Y& V�@8D?:�@�>; �@_��`??&:. `����! ;��#���� ��E�� �
�� &�@�` :�-
�� � ���`��g q?Vg �f&?� �8 �@U@�>@' _8�>. � �>' &?�&D;?D; '@?&8� �f&?� D �_-
��'> >D?&��>C'> _��>� – qCDV@�?'> > DV@a>�`�&� �>?@�?��&� [11]. `����! ;������-
��� �;����, �V�&?>:, V�>'@�;�?D; � _C���>?@�`��g D?8>;g V�&a@DD V�>�;?>; �@U@-
�>�, C&Y8 �`?@��?>:� DB&�'>�&:��, C�>?@�>> �D?�&:�@�� > ����& &�Y�>_&:?` Df&� 
'�@�>� qCDV@�?&:. 

(�(� 6���#����� �����  ���	�����������������$�
��&a@DD V�>�;?>; �@U@�>� ;:�;@?D; D�&���' > D&D?&>? >_ �@DC&�`C>g q?V&:. �. 5�-

'&� :�8@�;� 3 q?V V�>�;?>; �@U@�>�: ����	 ��E�� �
��, ����	 � E�� �������� �$���-
�����, �!��� �$��������! [25]. 

	 �D?&;�@@ :�@'; V�>�;?& �DD'?�>:?` q?&? V�&a@DD D f&�`U@� D?@V@�`� 8@?�>_-
a>>. � �>D��C@ 4 V&C_�� &D�&:��@ q?V� V�>�;?>; �@U@�>�, :�8@�;@'�@ '�&Y>'> >D-
D�@8&:?@�;'>, �f&?��>'> : &f�D?> V�>�;?>; �@U@�>� [4,5,11,12]. 
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�����������$	��

 

 
�>D��&C 4 – �?V� V�>�;?>; �@U@�>� 

X&�@@ 8@?�`�&@ �DD'&?�@�>@ V�&a@DD V�>�;?>; �@U@�>� D:;_�& D :&_�D?��@� V&-
?�@f�&D?`� B&�'�>_&:?` > D?��C?��>�&:?` _8�> @Y& ���`��g q?V&:. �@U@�>@ _8� 
q?>g q?V&: &D��@D?:�;@?D;, :& '�&Y&', f�Y&8�; �:�C' > �'@�>;' C&�D��`?�? V& V�>-
�;?>� �@U@�>� > W��, ;:�;@?D; «�_C>' '@D?&'» V�&a@DD V�>�;?>; �@U@�>� > ���8@?D; : 
'@?&8&�&Y>�@DC&� V&88@��C@. 

�8� ���, ��;8� D '@?&8&' ���, ;:�;@?D; C���@:�' V&�;?>@' �DD'?�>:@'&� ��. 
�?> V&�;?>; ?@D�& D:;_�� '@�8� D&f&�. �? :>8 �@U@'&� _8�> _:>D>? C�DD '@?&8&:, 
C&?&��� '&�@? f�?` V�>'@�@� 8�; @@ �@U@�>;. 	 C�@D?:@ V�>'@� � �>D��C@ 5 V&C_�� 
&D�&:�>; C�DD>B>Ca>> _8� ���, V�@8�&�@���@ : �f&?@ [2].  

�8�, :&_�>C��; : ���, CC V�:>�&, D�&�� > : V�&a@DD@ �@U@�>; 8@C&'V&_>��@?D; 
� V&8_8�> : D&&?:@?D?:>> D q?V&', � C&?&�&' &� :&_�>C�. �>f&�@@ @D?@D?:@��&� > 
V�C?>�@DC> V&�@_�&� V�@8D?:�;@?D; C�DD>B>Ca>; _8� � &D�&:@ q?V&: V�>�;?>; �@-
U@�>�.  

(�*� '�����)����
��� �����"�� ���  ���	�������������������

������ &��'%�����
(%��
)�����"��������"*�
����"�
� q?&' q?V@ �@U@?D; _8� ����9� ��	�%�" �����
�� D a@�`� &f����@�>; V�>_�-

C&: �@C&?&�&� �5. 	 C�@D?:@ ?C>g V�>_�C&:, �V�>'@�, '&Y�? D���>?` &?C�&�@�>; _��@-
�>� V�'@?�&: &f¥@C?&: &? �&�'�`��g _��@�>�. p�; �@U@�>; q?&� _8�> >DV&�`_��?D; 
D�@8���>@ '@?&8� (D'. �>D��&C 6): [�K, `�����������, `����! ����������" � &D�&:@ 
qCDV@�?��g V�:>� >�> V�@a@8@�?&:. 

p�; ?&Y& �?&f� C�@D?:@��& �@U>?` _8�� ��>_, �@&fg&8>'& V�&:@D?> ����	����9�-

�G ���, ?.@. V&D?�&>?` @� '&8@�`. 	 D�f&D?��C?��>�&:���g &f�D?;g U>�&C& >DV&�`_�-
�?D; '@?&8� �� ����#��	���  �����������. 

�&D�@ ?&Y&, CC �5 :�;:�@�, �@&fg&8>'& �D?�&:>?` V�>�>��, C&?&��@ V�>:@�> C @� 
:&_�>C�&:@�>� (V&D?:>?` 8>Y�&_). p�; �@U@�>; _8� K��������	� V�>'@�;�?D; '@?&8� 
@���������" > [�K. 

������ $
��"�
'�"��%����"�"%���!"��
�
'�
	���' q?V&' V�>�;?>; �@U@�>� ;:�;@?D; ��������	� 
�� (�>D��&C 7). �@�` 8&��� 

f�?` DB&�'��>�&:� ?C, �?&f� @� 8&D?>�@�>@ V&��&D?`� �@U�& :&_�>CU�� V�&f�@'�. 
�8�C& V&��&@ �@U@�>@ V�&f�@'� '&�@? V&?�@f&:?` V�>�;?>; '�&Y>g �@U@�>�. �D�> : �@-
_��`??@ 8>Y�&D?>C> �5 f��& �D?�&:�@�& �@DC&�`C& V�>�>�, ?& C�8; >_ �>g V&�&�8@? 
D'&D?&;?@�`��� V&8V�&f�@'�, 8�; �@U@�>; C&?&�&� �@&fg&8>'& DB&�'��>�&:?` D&&?:@?-
D?:����� V&8a@�`. �&Y8 &f�; a@�` �DV8@?D; � V&8a@�>. ��8; V&8V�&f�@', : D:&� 
&�@�@8`, ?C�@ '&�@? >'@?` �@DC&�`C& V�>�>�. �&q?&'� D&&?:@?D?:���>@ V&8a@�> �_8@-
�;�?D; � @�� f&�@@ C&�C�@?��@ > �D?��@ a@�>, 8&D?>�@�>@ C&?&��g �@U@? «:�U@D?&;-
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@�9�����	����������������������Z��������;������	��;��������������"����

 

���» V�&f�@'�. �?&? V�&a@DD �_�:@?D; ����������  ������ 
��" > V�&8&��@?D; 8& ?@g 
V&�, V&C �@ 8&�8@? 8& V@�:&V�>�>� �@U@'&� V�&f�@'� [9]. 

 

 
�>D��&C 5 – �D�&:�>; C�DD>B>Ca>> _8� ��� 

 
�>D��&C 6 – �?V� 	�;:�@�>@ > p>Y�&D?>C �5 
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�����������$	��

 

 
�>D��&C 7 – �?V� �&D?�&:C a@�> > 
��>_ BC?&�&: 

p�; &D&_��>; V�@D�@8�@'�g a@�@� '&�@? f�?` >DV&�`_&:�& ���������� �����<�" V& 
5?> [26]1. 

��@�8@ �@' V�>D?�V>?` C �@V&D�@8D?:@��&'� �_�@U@�>� �5, �@&fg&8>'& :D@D?&�&��@ 
V�&��>_>�&:?` > ��@D?` BC?&��, C&?&��@ '&Y�? V&:�>;?` � �@U@�>@. � q?&' q?V@ D?-
:;?D; _8�> ����9� �#�����!< E�	����� > ����9� �����
�� (�>D��&C 7). �@U@�>@ V@�-
:&� _8�> �V�:�@�& � :�;:�@�>@ VD>g>�@DC>g D&D?&;�>� > >�8>:>8��`��g D:&�D?: 
�>��&D?> W�� D a@�`� ���U@Y& V&�>'�>; @Y& &D&f@��&D?@� > D&D?&;�>;, C&?&��@ '&Y�? 
V&'@U?` V�> V�>�;?>> :���g �@U@�>�. p�; �@U@�>; q?&� _8�> >DV&�`_��?D; `����! 
;��<����������	�.  

�8� ����9� �����
�� V�>_:� :�;:>?` > ��@D?` BC?&��, C&?&��@ f�8�? &C_�:?` 
:&_8@�D?:>@ � �@_��`?? V�>�;?>; �@U@�>�. �C, �V�>'@�, @D�> � Va>@�? >'@�?D; D&V�?-
D?:���>@ _f&�@:�>;, ?& 8�; �@�@�>; &D�&:�&Y& _f&�@:�>; @'� �@ '&�@? f�?` �_��@�& 
�@�@�>@, V�&?>:&V&C_��&@ V�> D&V�?D?:���@' _f&�@:�>>. p�; �@U@�>; 8��&� _8�> 
>DV&�`_��?D; '@?&8� `����������� >, : �D?�&D?>, V&D?�&@�>@ ���������!< 	���. 

������ �"��"(
��"�"%+���"��'�
�&D�@ :�;:�@�>; V�>�>� :&_�>C�&:@�>; �5 > V&D?�&:C> a@�> �@U�?D; _8�> :��-

f&?C> �$�������� @� �@U@�>; (�>D��&C 8). 
�@�>_a>; �$��������! 8&��� �@U>?` :&_�>CU�� V�&f�@'�. p�; :��f&?C> �`?@�-

�?>: V�>'@�;�?D; CC C&'V`�?@���@, ?C > C&''��>C?>:��@ '@?&8�: 
�� �DD��8@�>�; 
�� ��>_ >@��g>�; 
�� ��>_ C&Y�>?>:��g C�?; 
�� '&8@�>�&:�>;; 
�� qCDV@�?��@ ('&_Y&:&� U?��', '@?&8 Da@��>@:). 

 

                                                           
1 �f��@' :�>'�>@ �U>g �>??@�@� � D??`� V�&B@DD&� 5.
. �>;:DC&Y& «��	 «�� ���9����$» ;������ «���-
���»», &V�f�>C&:���� : q?&' �&'@�@ �����. 	 �@� V�@8�&�@� '&8>B>Ca>; U>�&C& >_:@D?�&Y& '@?&8 ��>_ >@��-
g>� �. 5?>, V&:�U��; &f&D�&:��&D?` > V�&D?&?� >DV&�`_&:�>; q?&Y& '@?&8. 
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������ ,���'"�����'�(
��"%+���"��'�
� 8��&' q?V@ �@U�?D; _8�> �
�������� > �!���� �`?@��?>: (�>D��&C 9). p�; 

�`?@��?>: :�f>�@?D; �f&� ���������, V& C&?&��' �`?@��?>:� f�8�? &a@�>:?`D;,  
?C�@ �	��, : C&?&�&� f�8@? V�&:&8>?`D; &a@�C. p�; @� �@U@�>; >DV&�`_��?D; '@?&8� 
�	�;����!< �
���	 > '@?&8� `�����������. 

 

 
�>D��&C 8 – �?V �_�f&?C �`?@��?>: 

 
�>D��&C 9 – �?V� �a@�>:�>@ > 	�f&� �`?@��?>: 

�D�> 8�; _8�> _8� ��>?>�@DC; '&8@�`, ?& V�&:&8>?D; &f¥@C?>:�&@ &a@�>:�>@ 
�`?@��?>: D >DV&�`_&:�>@' `������ �;�� �9�
��. 	 8��Y>g D���;g 8�; &a@�>:�>; 
�`?@��?>: >DV&�`_��?D; �_�>���@ qCDV@�?��@ '@?&8�.  

� q?V@ �!���� �$��������! �@U�?D; _8�> �;�����#������ >�> �;�������� 
�#��" D ?&�C> _�@�>; W�� �`?@��?>:�. 

�D�> 8�; &a@�C> �`?@��?>: V�>:�@C�>D` qCDV@�?�, ?& 8�; :�f&� &C&��?@�`�&Y& �@-
U@�>; V�>'@�;�?D; �_�>���@ �	�;����!�  ����!. 
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)�#�@����� 
��@8D?:�@��; &�?&�&Y>; ;:�;@?D; &D�&:&� ���� ��� > D���>? 8�; B&�'�>_a>> > 

D>D?@'?>_a>> �_�>���g :>8&: _��>�, 8���g > D�@8D?: &f�f&?C> > ��>_ >�B&�'-
a>>, >�?@Y�>��@'�g : >�B&�'a>&��&@ V�&D?��D?:& ����, > 8�; &�Y�>_a>> �8&f�&Y& 
D&8@��?@�`�&Y& 8&D?�V C �>'. 

�V>D�:@'; &�?&�&Y>; �� ;:�;@?D; �DU>�@�>@' C�DD>�@DC&� ���, C&?&�;, : &D�&:-
�&', B&C�D>��@?D; � _8�g, :&_�>C��>g � _C���>?@�`��g q?Vg V�&a@DD V�>�;?>; 
�@U@�>� – &a@�>:�>; > :�f&� �`?@��?>:. �_�f&?C 8��&� &�?&�&Y>> ;:�;@?D; V&V�?-
C&� D>D?@'?>_>�&:?` _��>;, &?�&D;�>@D; ?C�@ > C ���`��' q?V' V�&a@DD V�>�;?>; 
�@U@�>�, D&_8?` &D�&:� 8�; V&88@��C> qCDV@�?&: > W�� � q?>g q?Vg, _8�> C&?&��g 
D�>?�>D` �@B&�'�>_�@'�'> > ?:&��@DC>'>. 

�&8���C>:@?D; &D&f; �&�` : �DD'?�>:@'&� &f�D?> _��>� ?C>g V&�;?>�, CC ��-
��#� > `���� ��@, >g :_>'&D:;_` D q?V'> V�&a@DD V�>�;?>; �@U@�>�. ��?&�&Y>; ���, 
V&'>'& &D�&:��g V&�;?>�, V�@8D?:�;��>g 8���� ������ &f�D?`, D&8@��>? ?C�@ V&-
�;?>;, &V>D�:��>@ V�&Y�''��@ �_�f&?C> > ��?@��@?-�@D��D�, D&_8���@ : �'Cg q?&� 
&f�D?>,  ?C�@ &D��@D?:�;@'�� : �@� 8@;?@�`�&D?`. 

��> D&_8�>> &�?&�&Y>> f�� >DV&�`_&:� '@?&8&�&Y>; �_�f&?C> &�?&�&Y>� 8�; 
���� [1], D&Y�D�& C&?&�&� &�?&�&Y>; D?�&>?D; � &D�&:@ �@f&�`U&Y& �f&� f_&:�g &�?&-
�&Y>� V�?�' 8&V&��@�>; > C&�C�@?>_a>> D&8@���>gD; : �>g V&�;?>�. �@g�&�&Y>;, D V&-
'&�`� C&?&�&� �_�f?�:@?D; ���� ���, >DV&�`_�@? D�@8D?: Semantic Web. ��?&�&Y>;, 
V�@8D?:�@��; : OWL-B&�'?@, >Y�@? �&�` DV@a>B>Ca>> D?��C?��� 8���g ����, �_-
'@�@���g : RDF-g��>�>�@. p�; �_�f&?C> &�?&�&Y>> ��� >DV&�`_&:�>D` D�@8D?: Y�-
B>�@DC>g �@8C?&�&: CMap [27] > FreeMind [28] > �@8C?&� &�?&�&Y>� Protégé [29]. 

K����"����6�� 
5??`; V&8Y&?&:�@� V& >?&Y' >DD�@8&:�>;, V�&:@8���&Y& : �'Cg V�&@C? �&DD>�-

DC&Y& B&�8 B��8'@�?�`��g >DD�@8&:�>� % 16-07-00569 > V�&@C? V�&Y�''� ��@_>8>-
�' �
� % 15/10. 
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Abstract 
The paper presents the ontology of knowledge area "Decision-making support in weakly formalized domains". The 
questions connected with a context of intended use of the ontology are considered. This ontology is developed as con-
ceptual base of an intelligent scientific Internet resource which contains the systematized information on this knowledge 
area, provides content-based access to the information, methods of its processing, and also to methods of the solution of 
typical tasks. The paper shows that the knowledge area described by the ontology is extension of the classical theory of 
decision making which focuses its researches substantially on the questions relating to forming, estimation and the 
choice of versions of the solution of problem situations, i.e. the final stages of decision making. In compliance with this 
fact the presented ontology describes along with concepts of the classical theory of decision making the methods and 
facilities obtained in allied branch of science which can be successfully applied in decision making process, including 
its initial stages. The ontology contains also the concepts allowing to describe the software tools and Internet resources 
created in the considered area as well as the activities performed in it. 

Key words: ontology, scientific Internet resource, decision-making support, weakly formalized domain. 
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������$�0 
	 D??`@ �DD'&?�@�� V�>�a>V� &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>�. 
��>:@8@� &�?&�&Y>; V�@8'@?�&� &f�D?> «��&@C?>�&:�>@ D>�&:&� Dg@'� C&�D?��Ca>�». 
��@8�&�@� '@?&8>C &f��@�>; :?&'?>_>�&:��&'� V�&@C?>�&:�>� D>�&:�g Dg@' 
C&�D?��Ca>� D V�>'@�@�>@' '&8@�> 8@B&�'>��@'&Y& ?:��8&Y& ?@� V@�@'@��&� V�&?�&D?>. 
o�@f��� V�&a@DD &D�&:�:@?D; � '@?&8g C�@?>:�&� V@8Y&Y>C> > &D��@D?:�;@?D; : D�@8@ 
��@f�&-����&Y& :>�?��`�&Y& V�@8V�>;?>;. ��@8D?:�@� C�DD>B>Ca>; ��@f��g _8�>� � 
V�&@C?>�&:�>@ D>�&:�g Dg@' C&�D?��Ca>�. �8�>; g�C?@�>_��?D; '�&�@D?:@��&D?`� 
?@g�>�@DC>g �@U@�>� > �@&V�@8@����&D?`� : V�&a@DD@ V�>�;?>; �@U@�>� V& �a>&��`�&� 
D>�&:&� Dg@'@ C&�D?��Ca>>. ��>:@8�� V�>'@� ��@f�&� _8�> D V�&D?��D?:@��&� V�&@C?�&� 
&f�D?`�, >���D?�>����>� V�&@C?>�&:�>@ D>�&:&� Dg@'� B�_@�;� D'&��? : _&�@ :��@_ � 
&D�&:@ '&8@�> 8@B&�'>��@'&Y& ?:��8&Y& ?@� V@�@'@��&� V�&?�&D?>. �DD'&?�@�� :&V�&D� 
8>Y�&D?>C> �@_��`??&: &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>�. ��@8D?:�@�� 
�@_��`??� V@8Y&Y>�@DC&Y& qCDV@�>'@�?, 8@'&�D?�>����>@ �f&?&DV&D&f�&D?` V�@8�Y@'&� 
'@?&8>C> &f��@�>;.   

�����
� ����: ;���	���������, ��;����#��	�� �;�� �9�
��, 	�������$���  ���$, 
���#����, ��9�����, ;������� ������", ;�������#��	�" D	�;��� ���. 

����������: ���!���, �.�. T@?&8>C &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��C-
a>� � &D�&:@ '&8@�@� ?@� V@�@'@��&� V�&?�&D?> / 
.	. X&�8��@:, T.	. �:@�`��C // ��?&�&Y>; 
V�&@C?>�&:�>;. – 2016. – �. 6, %4(22). -  5. 501-513. – DOI: 10.18287/2223-9537-2016-6-4-501-513. 


��"���� 
	 V&8Y&?&:C@ C8�&: 8�; &?�D�@� 'U>�&D?�&@�>; :��&� _8�@� ;:�;@?D; �_�f&?C 

?@&�@?>�@DC>g &D�&: &f��@�>; :?&'?>_>�&:��&'� V�&@C?>�&:�>�. �8>� >_ C���@:�g 
:&V�&D&: : q?&' �V�:�@�>> – V&8Y&?&:C DV@a>�>D?&:, &f�8��>g _��>;'> > �'@�>;-
'>, V&_:&�;��>'> V�&@C?>�&:?` D>�&:�@ Dg@'� C&�C��@�?&DV&D&f��g >_8@�>�. 5>�&:; 
Dg@' C&�D?��Ca>> (55�) &V�@8@�;@?D; D�@8���>'> V�'@?�'>: C&�>�@D?:&' > ?>V&' D>-
�&:�g q�@'@�?&:, >g �DV&�&�@�>@' : V�&D?��D?:@ > DV&D&f'> D&@8>�@�>; '@�8� D&f&� 
[1]. ��&a@DD V&>DC �a>&��`��g V�'@?�&: 55� �_�:@?D; ?&V&�&Y>�@DC&� &V?>'>_a>-
@� C&�D?��Ca>> [2, 3]. �@U@�>@ q?&� _8�> V�@8&V�@8@�;@? :@D&:&@ D&:@�U@�D?:& &f¥@C?&: 
V�&@C?>�&:�>; > g�C?@�>_�@?D; '�&�@D?:@��&D?`� ?@g�>�@DC>g �@U@�>�, �@�>_���>g 
55�.  

	 �f&?g [1, 4] >_�&�@�� ?@&�@?>�@DC>@ &D�&:� :?&'?>_>�&:��&Y& V�&@C?>�&:�>; 
�a>&��`�&� D?��C?��� C&�D?��Ca>> D >DV&�`_&:�>@' 8@B&�'>��@'&Y& ?:��8&Y& ?@� V@-
�@'@��&� V�&?�&D?> > ��D?C&D?>, �_�:@'&Y& 8�@@ C&�?>���`�&� '&8@�`�. �&�@��&-
q�@'@�?�; '&8@�` (��T) ?@� V@�@'@��&� V�&?�&D?> &f�_�@?D; q�@'@�?'> Y>V&?@?>�@-
DC&� �@V�@��:�&� �V��Y&� D�@8�, C&?&�; _V&��;@? 8&V�D?>'&@ Y@&'@?�>�@DC&@ V�&D?��-
D?:& V�&@C?>��@'&� C&�D?��Ca>>. �V?>'>_a>; �DV�@8@�@�>; '?@�>� : C&�?>���`�&� 
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'&8@�> V&_:&�;@? D >DV&�`_&:�>@' D?�?@Y>> [1] >_ �@V�@��:�&� D�@8� DB&�'>�&:?` �-
a>&��`��� 55�. 	 [5, 6, 7] V�@8�&�@� '@?&8 V�&@C?>�&:�>; � &D�&:@ V&q?V�&Y& _'@-
�@�>; : C&�?>���`�&� '&8@�> q�@'@�?&: Y>V&?@?>�@DC&Y& '?@�>� V@�@'@��&� V�&?�&-
D?> D>�&:�'> q�@'@�?'>, �@�>_���>'> V�>�;?�@ ?@g�>�@DC>@ �@U@�>; V& 55�. 	 �D?&-
;�@� D??`@ V�@8�Y@?D; '@?&8>C &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��C-
a>� D >DV&�`_&:�>@' C&�?>���`�&� '&8@�>. T@?&8>C V�@8�_��@� 8�; V&8Y&?&:C> D?�-
8@�?&:, &f����>gD; � :>a>&���g DV@a>�`�&D?;g 	o�&:, > '&�@? V�>'@�;?`D; 8�; V@-
�@V&8Y&?&:C> >��@�@�&:-V�&@C?>�&:�>C&: 'U>�&D?�&>?@�`��g V�@8V�>;?>�. 

1  �����4�$�0 �3�����0 ��7�������6#��� 7���#��������@ 
�@�`� &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>� ;:�;@?D; B&�'>�&:�>@ 

� D?�8@�?&: �'@�>� > �:�C&:, V�@8D?:�@���g � �>D��C@ 1 (>g D�@8�@? �>??` : :>8@: &f�-
���>�D; «DV&D&f@� …»).   

 

 
�>D��&C 1 ý o'@�>; > �:�C>, B&�'>��@'�@ : �@_��`??@ V&8Y&?&:C> DV@a>�>D? V& V�&@C?>�&:�>� 55�   

T@?&8>C &f��@�>; B&�'>��@?D; D >DV&�`_&:�>@' D�@8���>g V�>�a>V&:.  
+���!�� ��������������. �_:>?>@ '@?&8&�&Y>> &f��@�>; 8&���& ��>?�:?` '@?&-

8>�@DC>@ V�:>� > V�>�'�, D�&�>:U>@D; : V�@8'@?�&� &f�D?> (���). 	 &f��@�>> ?&V&�&-
Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>� V�>'@�>'� V�>�a>V�, DB&�'��>�&:���@ : [8, 9] 
> V�@8�_��@���@ 8�; V&8Y&?&:C> >��@�@�&:-C&�D?��C?&�&: : D�@8@ :?&'?>_>�&:���g 
D>D?@' &f��@�>;, >DV&�`_�@'�g : C�@D?:@ «>��@�@���g ?�@����&:». � ?C>' V�>�a>V', 
�V�:�@���' � �_:>?>@ >�?�>a>>, ?:&��@DC>g DV&D&f�&D?@� > V�>&f�@?@�>@ D?�8@�?'> 
V�&B@DD>&��`��g �:�C&:, &?�&D;?D;:  
�� B&�'��>�&:�>@ ��@f��g V�&@C?��g _8� : &V?>'>_a>&��&� V&D?�&:C@;  
�� q:�>D?>�@DC>� V&>DC �@U@�>; V�&@C?��g _8�; 
�� D&_8�>@ >Y�&:�g D>?�a>�; 
�� V&:?&�;@'&D?` V�&f�@'��g D>?�a>� : ��@f�&' V�&a@DD@; 
�� &V@�?>:�&@ V�@8¥;:�@�>@ &f����@� >�B&�'a>> D V�>'@�@�>@' D�@8D?: C&'V`�?@�-

�&� Y�B>C> : :>_��`�&� B&�'@; 
�� �C&V�@�>@ >�B&�'a>> & g&8@ > �@_��`??g �@U@�>; ��@f��g _8�>�. 
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+���!�� �����
  �������. 5 V@8Y&Y>�@DC&� ?&�C> _�@�>; �@U@�>@ _8� : C&��@C?>-
:@, C&Y8 V&88@��>:@?D; D&�@:�&:?@�`�; D>?�a>;, qBB@C?>:�@@ >�8>:>8��`�&Y& &f��@-
�>;.  

+���!�� ������
���� ������# ����������� ��%����. �&��@C?>:��� V&>DC �@U@-
�>� V&_:&�;@? V&8:@�Y?` C�>?>C@ V�>�>'@'�@ >8@>, V&:?&��& >g &D'�D�>:?` > :�;:�;?` 
&U>f&���@ ?@g�>�@DC>@ �@U@�>;. ��&a@DD �V&�;8&�@��&Y& ����U@�>; g�C?@�>D?>C V�>-
�>'@'�g �@U@�>� DV&D&fD?:�@? V�>&f�@?@�>� �D?&��>:�g V�&B@DD>&��`��g �:�C&: > 
�V�:�@� � �_:>?>@ ?:&��@DC>g DV&D&f�&D?@� &f����>gD;. 

+���!�� ���	�������� ��	����#. �f��@�>@ :?&'?>_>�&:��&'� V�&@C?>�&:�>� 
D?�&>?D; � &D�&:@ '&8@�>�&:�>; : ��@f�&' V�&a@DD@ V�&@C?��g D>?�a>�, C&?&��@ :&_�>-
C�? : V�C?>�@DC&� �f&?@ V�&@C?��g &?8@�&:. 	���' DV@C?&' q?&Y& V�>�a>V ;:�;@?D; 
�V�:�@�>@ V�&@C?��' 8&C�'@�?&&f&�&?&' : D�@8@ ��@f�&-����&Y& :>�?��`�&Y& V�@8V�>-
;?>; [10]. 	>�?��`�&@ V�@8V�>;?>@ �_�f?�:@?D; � f_@ :�DU@Y& ��@f�&Y& _:@8@�>; > 
>'>?>��@? �f&?� : @8>�&' >�B&�'a>&��&' V�&D?��D?:@ V�&'�U�@��&Y& V�@8V�>;?>;. 
���@�>@ '?@'?>�@DC>g '&8@�@� > 8&C�'@�?&:, C&�?�&�` a@�&D?�&D?> >�B&�'a>> > V�: 
8&D?�V &D��@D?:�;@?D; : PLM-D>D?@'@. oV�:�@�>@ ��@f��'> V�&@C?'> &? :�8�> _8-
�>� � V�&@C?>�&:�>@ 8& C&�?�&�; >g :�V&��@�>; �@�>_�@?D; V& ?@g�&�&Y>> 
Workflow [11]. 

��&a@DD &f��@�>; �@�>_�@?D; V&q?V�&, C&Y8 : ���@ _�;?>� &f����>@D; _�C&';?-
D; D �@&fg&8>'�'> 8@�D?:>;'>,  : &D�&:�&� �D?> _�;?>� :�V&��;�? >g V�C?>�@DC> � 
&D�&:@ >_��@���g V�&a@DD&:. p�; V&:�U@�>; qBB@C?>:�&D?> q?&Y& V�&a@DD >DV&�`_�@?D; 
&�?&�&Y>; ��� «��&@C?>�&:�>@ 55�» : B&�'@ ?@_���D. 

2 *�4����6 7��"������ �3��6�� 
�@�`� >DV&�`_&:�>; ?@_���D : ��@f�&' V�&a@DD@ ;:�;@?D; V&���@�>@ ?&���g > �@-

V�&?>:&�@�>:�g &V�@8@�@�>� C�8&Y& ?@�'>�. �@_���D �DD'?�>:@'&� ��� D>D?@'?>-
_>��@? V&�;?>;, >DV&�`_�@'�@ V�> ?&V&�&Y>�@DC&' V�&@C?>�&:�>> C&�D?��Ca>�. �� V&-
D?�&@� � &D�&:@ &?�&U@�>� “�&8-:>8” > DD&a>?>:��g D:;_@� [12]. �@_���D :g&8>? : &�-
?&�&Y>� ��� «V�&@C?>�&:�>@ D'&��?» [13]. TDU?f &�?&�&Y>> &Y��>�@� �DD'&?�@�>-
@' ���>g D?8>� V�&@C?>�&:�>; D>�&:�g C&�D?��Ca>�. b�Y'@�? &�?&�&Y>> «��&@C?>�&-
:�>@ 55�» V�@8D?:�@� � �>D��C@ 2. 	 C�@D?:@ &�?&�&Y>�@DC&Y& �@8C?&� :�f�� D>-
D?@' Protégé. 

p@C&'V&_>a>; C�DD&: :�V&��@� � &D�&:@ �>Dg&8;�@� �_�f&?C> >@��g>> V&�;?>�. 
	>8&:�@ V&�;?>; C&��@:&Y& C�DD g�C?@�>_��? V&D?�&:C� _8�> &V?>'>_a>> (a@�@:; 
B��Ca>;, &Y��>�@�>;, V�&@C?��@ V@�@'@���@), V�&a@DD� V�&@C?>�&:�>; > '?@'?>�@DC>@ 
'&8@�>.  

T�&�@D?:@��&D?` :�>�?&: 55� &V�@8@�;@?D; C�DD&' «V�'@?�� 55�». �C, V�&@C-
?>��@'; C&�D?��Ca>; '&�@? D&D?&;?` >_ �_�>��&Y& C&�>�@D?: D>�&:�g q�@'@�?&:. �>V 
C�8&Y& D>�&:&Y& q�@'@�? '&�@? V�>�>'?` D�@8���>@ _��@�>;:  
�� D?@��@�`, �f&?��>� ?&�`C& � �D?;�@�>@ >�> D�?>@,  
�� D?@��@�`, �f&?��>� � �D?;�@�>@ – D�?>@ > >_Y>f,  
�� V�D?>�, :&DV�>�>'��; ?&�`C& D8:>Y&:�@ �Y��_C> : D:&@� V�&DC&D?>,  
�� '@'f���; V�D?>�,  
�� >_Y>f�&-'@'f���; V�D?>�, 
�� 8��Y>@ ?>V�.  

��&'@ ?&Y&, :�f����@ D>�&:�@ q�@'@�?� '&Y�? V&-�_�&'� �DV&�Y?`D; : V�&D?��-
D?:@ > D&@8>�;?`D; '@�8� D&f&�. �_ :D@Y& '�&Y&&f�_>; D>�&:�g Dg@', &V�@8@�;@'&Y& :&_-
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'&���'> C&'f>�a>;'> V�'@?�&: 55�, C&�D?��C?&�� �@&fg&8>'& :�f�?` :�>�?, 
&f@DV@�>:��>� &V?>'�`�&@ _��@�>@ B��Ca>> a@�> V�> :�V&��@�>> C&�D?��C?>:�&-
?@g�&�&Y>�@DC>g > B��Ca>&��`��g &Y��>�@�>�. 	 C�@D?:@ C�>?@�>; &V?>'�`�&D?> 8�; 
?��DV&�?��g D�@8D?: �D?& >DV&�`_�@?D; '>�>'�' 'DD� C&�D?��Ca>>,  C&�D?��C?>:�&-
?@g�&�&Y>�@DC>@ &Y��>�@�>; �D?& D:&8;?D; C Y@&'@?�>�@DC>' &Y��>�@�>;'. 

 

�

�>D��&C 2 – b�Y'@�? &�?&�&Y>> «��&@C?>�&:�>@ 55�» 

T&8@�>��@'�@ V�&a@DD� V�&@C?>�&:�>; 55� V�@8D?:�@�� � �>D��C@ 3. 	 g&8@ ?&V&-
�&Y>�@DC&Y& V�&@C?>�&:�>; C&�D?��Ca>> V&D�@8&:?@�`�& �_�f?�:�?D; ��T �_�>�-
�&Y& ��&:�;. 	 ��	� 1 B&�'>��@?D; C&�?>���`�; '&8@�`, C&?&�; _V&��;@? :D� 8&V�D?>-
'&@ Y@&'@?�>�@DC&@ V�&D?��D?:& V�&@C?>��@'&� C&�D?��Ca>> > V�@8D?:�;@? D&f&� ��T 
V@�:&Y& ��&:�; (��T-1) [14]. �? '&8@�` V&?@�a>�`�& :C���@? : D@f; :D@ '�D�>'�@ 55�, 
C&?&��@ '&Y�? f�?` &f�_&:�� DY�D?C'> V�&?�&D?> Y>V&?@?>�@DC&Y& '?@�>�. � q?V@ 
D?��C?���&� &V?>'>_a>> _ V�&@C?��@ V@�@'@���@ V�>�>'�?D; V�&?�&D?> '?@�>� : 
q�@'@�?g ��T-1 > '>�>'>_>��@?D; 'DD C&�D?��Ca>>. p�; :�V&��@�>; �D�&:>� V�&��&-
D?>, ��D?C&D?> > �D?&��>:&D?> �V��Y&� D>D?@'� V�>'@�;�?D; �Y&�>?'�, �_�f&?���@ : 
�f&?@ [15]. 	 �@_��`??@ : ��	� 2 &V�@8@�;@?D; ?@&�@?>�@DC> &V?>'�`�; C&�D?��Ca>; 
(���). p�@@ :�V&��;@?D; ��>_ D>�&:&� �f&?� ��� D >DV&�`_&:�>@' q:�>D?>�@DC&� 
D?�?@Y>> [1], > : ��	� 3 D ���?&' C&�D?��C?>:�&-?@g�&�&Y>�@DC>g ?�@f&:�>�, V�@8¥;:�;@-
'�g C &f¥@C?� V�&@C?>�&:�>;, V�>�>'�?D; ?@g�>�@DC>@ �@U@�>; V& D?��C?��@ C&�D?��C-
a>>. 	 ��	� 4 �_�f?�:@?D; ��T :?&�&Y& ��&:�; (��T-2) [14], C&?&�; &f�_�@?D; :�-
f���&� D&:&C�V�&D?`� D>�&:�g q�@'@�?&:, :�V&��@���g >_ C&�D?��Ca>&��&Y& '?@�>�.    

	@D&:; &a@�C C&�D?��Ca>> &D��@D?:�;@?D; D >DV&�`_&:�>@' C�>?@�>; «�����" E�	-
���» G, C&?&��� g�C?@�>_�@? &8�&:�@'@��& :@�>�>�� > V�&?;����&D?` 8@�D?:>; :��?�@�-
�>g �D>�>� : C&�D?��Ca>> [16]: 
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(1)                                                             ,D	�

V

G dV7� �  

Y8@ �qC: – qC:>:�@�?�&@ �V�;�@�>@, V – &f¥�' '?@�>� C&�D?��Ca>>. 
 

 
�>D��&C 3 ý ��&a@DD� V�&@C?>�&:�>; 55� 

� V�&a@DD B&�'>�&:�>; 55� : ��	� 3 D��@D?:@��&@ :�>;�>@ &C_�:@? &V�? C&�-
D?��C?&� [14], �?& D&_8�? �>DC V�>�;?>; &U>f&���g ?@g�>�@DC>g �@U@�>�. �&q?&'� 8�; 
�D&:@�U@�D?:&:�>; 55� C ��T-2 V�>D&@8>�;@?D; Y>V&?@?>�@DC; �@V�@��:�; �V��Y; 
D�@8 V@�@'@��&� V�&?�&D?> [5, 6], 8�@@ >'@��@'; _V&��>?@�@'. 	 ��	� 6 B&�'>��@?D; 
C&'f>�>�&:��; '&8@�` (��T-3), D&D?:�@��; >_ C&�D?��Ca>&���g q�@'@�?&: > q�@'@�-
?&: _V&��>?@�;. �V?>'>_a>; V�&?�&D?> : _V&��>?@�@ ��T-3 > >�?@�V�@?a>; D>�&:&� 
�f&?� �V��Y&� D>D?@'� V&_:&�;�? :�;:>?` V�?> '&8>B>a>�&:�>; 55� _ D��? >_'@�@�>; 
�DV&�&�@�>; >'@��>gD; D>�&:�g q�@'@�?&: >�> 8&f:�@�>; 8&V&��>?@�`��g q�@'@�?&:. 
��&a@DD V�&@C?>�&:�>; V�&8&��@?D;, V&C &�@�@8��@ >_'@�@�>; V�'@?�&: 55� V�>:&-
8;? C D�>�@�>� 'DD� C&�D?��Ca>> (��	 5). ��>'@�� ?&V&�&Y>�@DC&Y& V�&@C?>�&:�>; 
C&�D?��Ca>� � &D�&:@ �_�f&?C> '&8@�@� �_�>��&Y& ��&:�; D >DV&�`_&:�>@' V�&a@DD&: 
D?��C?���&� &V?>'>_a>> > D?��C?���&� '&8>B>Ca>> D&8@��?D; : �f&?g [7, 14].  

3 &��66�:�#�$�0 ���3�!5 4�"�� 
p�; �@�>_a>> '@?&8>C> &f��@�>; �_�f&?� a>C� �f&�?&���g �f&? � &D�&:@ DV@-

a>�`�& V&8&f����g _8�>� � V�&@C?>�&:�>@ C&�D?��Ca>�. �& >_:@D?��' Y@&'@?�>�@-
DC>' �_'@�' V�&@C?�&� &f�D?>, :��?�> C&?&�&� '&�@? �_'@�?`D; C&�D?��Ca>;,  ?C�@ 
V& _8���' �Y��_C' > _C�@V�@�>;' ?�@f�@?D; ��?> �a>&��`��� 55�. o�@f��@ _8-
�>; � V�&@C?>�&:�>@ 55� V&'@�@�� : f_� 8���g [17]. � �>D��C@ 4 V&C_� C�DD>B>-
Ca>; ��@f��g _8�>�, :�V&��@��; � &D�&:@ V&D�@8&:?@�`�&D?> 8>g&?&'>�@DC>g 8@�@-
�>�. �D�&:�>;'> 8�; 8@�@�>; ;:�;�?D; :_>'�&@ �DV&�&�@�>@ �Y��_&C > _C�@V�@�>� 
C&�D?��Ca>>,  ?C�@ B&�' V�&@C?�&� &f�D?>.  	 C�DD@ «V�&DC>@ _8�>» �Y��_C> > _-
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C�@V�@�>; �@�? : &8�&� V�&DC&D?>. 	 C�DD@ «V�&D?��D?:@���@ _8�>» �Y��_C> > _-
C�@V�@�>; �DV&�Y�?D; V�&>_:&�`�&. 	 q?&' C�DD@ : &?8@�`��� :>8 :�8@�@�� _8�> D 
V�&DC&� 8&V�D?>'&� Y@&'@?�>�@DC&� &f�D?`� &f¥@C? V�&@C?>�&:�>;, ?>V>���' V�>'@-
�&' C&?&��g ;:�;@?D; _8� � V�&@C?>�&:�>@ D>�&:&Y& UV�Y&�? B�_@�;� [18]. 	 ��@f-
��g _8�>;g '&�@? >DV&�`_&:?`D; �@DC&�`C& �Y��_&C, 8@�D?:���>g �_�&:�@'@��&. W>-
D?`;'> 8@�@: C�DD>B>Ca>> ;:�;�?D; Y��VV� _8�>� � V�&@C?>�&:�>@ 55� D :&_�D?-
��>' ��&:�@' D�&��&D?>.  

 
�>D��&C 4 – ��DD>B>Ca>; ��@f��g _8�>� 

 p�; 8@'&�D?�a>> V�&a@DD&: ?&V&�&Y>�@DC&� &V?>'>_a>> V�&D?��D?:@���g C&�-
D?��Ca>� D >DV&�`_&:�>@' 8@B&�'>��@'&Y& ?:��8&Y& ?@� V@�@'@��&� V�&?�&D?> �DD'&?-
�>' _8�� V�&@C?>�&:�>; D>�&:&� Dg@'� B�_@�;� D'&��? : _&�@ :��@_. p&V�D?>'&@ 
Y@&'@?�>�@DC&@ V�&D?��D?:& V�&@C?>��@'&� C&�D?��Ca>> : B&�'@ a>�>�8�>�@DC&� &f&�&�-

C> D V�;'&�Y&�`��' :��@_&' V�@8D?:�@�& � �>-
D��C@ 5.  

p�; V�&@C?>�&:�>; 55� �_�f&?� C&�?>-
���`�; '&8@�` >_ Y>V&?@?>�@DC&Y& '?@�>� V@-
�@'@��&� V�&?�&D?>, �_8@����; V& ?&��>�@ &f&-
�&�C> � ?�> D�&; &f¥�'��g C&�@���g q�@'@�?&:. 
	�@U�>� D�&� '&8@�>��@? &fU>:C� B�_@�;�, 
V&8C�@V������ �C�8C'> > D?�>�Y@���' �f&-
�&'. 5�@8�>� > :��?�@��>� D�&> – UV�Y&�?� > 
8&V&��>?@�`��@ D>�&:�@ q�@'@�?� 8�; C&'V@�D-
a>> :��@_. � �>D��Cg 6-8 V�@8D?:�@�& �DV�@-
8@�@�>@ '?@�>� > �D>�>� : D�&;g ���, V&��-
�@��&� V& «�:�&V�&��&'�» �Y&�>?'� [1]. ��> 
B&�'>�&:�>> 55� &�>@�?a>� q�@'@�?&: C�CD 
�@C&'@�8�@?D; :�f>�?` : D&&?:@?D?:>> D �V�:-
�@�>;'> V&?&C&: Y�:��g �D>�>� (��o) [1], &V�@-
8@�;@'�g �'�&�@�>@' Y�:��g �V�;�@�>� � 
?&��>�� D&&?:@?D?:���@Y& C&�@��&Y& q�@'@�?. 

 

�&�D?��Ca>; �Y���@� C��?;�>' '&'@�?&' 
Mk=6T�·'. ��C?@�>D?>C> C&�D?��Ca>&��&-
Y& '?@�>�: '&8��` ��Y 70000 T�, V�&?-
�&D?` 2700 CY/'3, 8&V�DC@'&@ �V�;�@�>@ 
400 T�, C&qBB>a>@�? ��DD&� 0,3.  
�>D��&C 5 – ��>'@� ��@f�&Y& _8�>; � V�&-

@C?>�&:�>@ �

�
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) V�&?�&D?` (CY/'3) 

 
f) ��o 

�>D��&C 6 – �DV�@8@�@�>@ '?@�>� > �D>�>� :& :�@U�@' D�&@ ���  

 
) V�&?�&D?` (CY/'3)  

 
f) ��o  

�>D��&C 7 – �DV�@8@�@�>@ '?@�>� > �D>�>� : D�@8�@' D�&@ ��� 
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) V�&?�&D?` (CY/'3)  

 
f) ��o  

�>D��&C 8 – �DV�@8@�@�>@ '?@�>� > �D>�>� :& :��?�@��@' D�&@ ���    

�>f&�`U>@ _��@�>; V�&?�&D?> 8&D?>Y��?� :& :�@U�@' D�&@ C&�?>���`�&� '&8@�> 
(�>D��&C 6, �). 
��>_ �D>�>�, 8@�D?:���>g : ���, :�;:>� _&�� V& �Y�' :��@_, : C&?&-
��g �f��8@?D; &8�&&D�&@ �V�;����&@ D&D?&;�>@ (�>D��C> 6 ý 8, �), �V�:�@�>; ��o : 
q?>g _&�g �@ D&:V8�? D �V�:�@�>;'> Y��>a :��@_. �&q?&'� C&�D?��Ca>� B�_@�;� 
a@�@D&&f�_�& D�f8>?` f�C'>, �DV&�&�@���'> V& �Y�' :��@_ : D&&?:@?D?:>> D 
�V�:�@�>;'> ��o : q?>g _&�g > &f�_���>g �&'f&:>8��� D?��C?���. 

�?'@?>', �?& V�&a@DD >�?@�V�@?a>> D>�&:&� �f&?� ��� V�&g& B&�'�>_�@?D; > _:>-
D>? &? &V�? C&�D?��C?&�. p�; V�>�;?>; ?@g�>�@DC>g �@U@�>� V& 55� 8�; ��@f��g _8-
�>� (f�&C 3 � �>D��C@ 3) � �f&�?&���g _�;?>;g V�&:&8>?D; « �9����" ���� ». 5?�8@�-
?� Y&?&:;? 8�; ��@f��g _8�>� C�?>�� �DV�@8@�@�>; '?@�>� > �D>�>� : ���. �? >�-
B&�'a>; 8@'&�D?�>��@?D; : �8>?&�>> � qC��@ V�&@C?&�, > ��D?�>C> '&_Y&:&Y& U?��' 
V�@8�Y�? :&_'&���@ D?��C?����@ �@U@�>; 8�; &f¥@C?&: V�&@C?>�&:�>;. ��@V&8:?@�` 
B>CD>��@? � 8&DC@ :D@ V�@8�Y@'�@ ?@g�>�@DC>@ �@U@�>;. �?@' :�V&��;@?D; &?f&� >8@�, 
>g D>D?@'?>_a>; > &a@�C. 	 g&8@ &fD��8@�>; '&��& C&'f>�>�&:?` > 8&V&��;?` >8@> �&-
:�'> q�@'@�?'>. �?&? V�&a@DD V&_:&�;@? :�8@�>?` �a>&��`��@ ?@g�>�@DC>@ �@U@�>; V& 
55�. 	 �f&?g [8, 19] &?'@�@�&, �?& q:�>D?>�@DC>@ '@?&8� &f��@�>; qBB@C?>:��, V&DC&�`-
C� V�&f��8�? C?>:�&D?` &f����>gD;, �_:>:�? D'&D?&;?@�`�&D?` >g '�U�@�>;. 

4 ������6��#� �3�����0 
p�; V�&:@�C> �f&?&DV&D&f�&D?> '@?&8>C> &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� 

V�&:@8@� V@8Y&Y>�@DC>� qCDV@�>'@�?. 	 ��@f�&' V�&a@DD@ V�>'@�;�>D` V�&'�U�@���@ 
VC@?� V�>C�8��g V�&Y�'' Siemens NX [20] 8�; �_�f&?C> Y@&'@?�>�@DC>g '&8@�@�, 
NASTRAN [21] 8�; :�V&��@�>; >��@�@��&Y& ��>_ C&�D?��Ca>� > PLM-D>D?@' Windchill 
[11] 8�; �V�:�@�>; V�&@C?��'> 8���'>.  
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� ��D?>� : V@8Y&Y>�@DC&' qCDV@�>'@�?@ V�>:�@�@�� 5 Y��VV D?�8@�?&: ?�@?`@Y& > V;-
?&Y& C��D&: DV@a>�`�&D?> «5'&��?&- > :@�?&��?&D?�&@�>@» D �>D�@���' D&D?:&' 10÷15 
�@�&:@C. 	�f&� D?�8@��@DC>g Y��VV &f�D�&:�@� D�@8���>'> D&&f��@�>;'>. � ���`��g 
C��Dg V&8Y&?&:C> DV@a>�>D?&: >_���?D; V�@>'��@D?:@��& 8>Da>V�>�� '?@'?>�@DC&Y& 
> @D?@D?:@��&����&Y& a>C�. � ?�@?`@' C��D@ ��>�@?D; >_��@�>@ 8>Da>V�>� V�&B@DD>&-
��`�&Y& a>C� >, : �D?�&D?>, '@?&8 C&�@���g q�@'@�?&:. � V;?&' C��D@ _:@�U@?D; >�-
�@�@��; V&8Y&?&:C, V�>&f�@?�?D; �:�C> �f&?� D D>D?@''> >��@�@��&Y& ��>_ > 
PLM-D>D?@''>. 	 V�&a@DD@ V@8Y&Y>�@DC&Y& qCDV@�>'@�? �DD'?�>:@?D; :&V�&D & a@�@-
D&&f�_�&D?> :�@8�@�>; V�@8�&�@��&� '@?&8>C> &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:-
�>� C&�D?��Ca>� : ��@f��� V�&a@DD :>a>&���g DV@a>�`�&D?@� 	o�&: D�@8�>g C��D&: 
&f��@�>;. 

p�; &a@�C> qBB@C?>:�&D?> &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>� 
>DV&�`_&:� C�>?@�>� ¡ [22], C&?&��� ��>?�:@? &f¥�' > qBB@C?>:�&D?` V�>'@�@�>; _�-
�>�:  

(2)                                                               P8 9� & , 
Y8@ ¢ – V&��&? V�&�f&?C> V�&@C?, &V�@8@�;@'; qCDV@�?�& : 8>V_&�@ (0÷100 %); P – 8&-
D?>Y��?�� V&C_?@�` qBB@C?>:�&D?> V�&@C?�&Y& �@U@�>;.  

	 C�@D?:@ qCDV@�? :�D?�V� V�@V&8:?@�`, &a@�>::U>� :�V&��@�>@ C�8&Y& q?V 
V�&@C? : D�@8@ ��@f�&-����&Y& :>�?��`�&Y& V�@8V�>;?>;.  

�&C_?@�` qBB@C?>:�&D?> � i-&' q?V@ iP  &V�@8@�;�D; V& B&�'��@ [9]: 

(3)                                                 ,opt
i

i

GP G�   

Y8@ optG  – D>�&:&� BC?&� ���, &V�@8@�;@'�� V& D&&?�&U@�>� (1) >�?@Y�>�&:�>@' V& &f¥-
�'� ?@� V@�@'@��&� V�&?�&D?>; iG  – D>�&:&� BC?&� C&�D?��Ca>>, �_�f&?��&� � q?V@ 
V�&@C?, &V�@8@�;@'�� >�?@Y�>�&:�>@' V& &f¥�'� C&�D?��Ca>&��&Y& '?@�>�. 

� �>D��C@ 9 V�@8D?:�@�� �@_��`??� &f��@�>; D?�8@�?&:, 8&D?>Y��?�@ � &D�&:@ 
V�@8�Y@'&� '@?&8>C>. �>C� ��@f�&Y& V�&@C?>�&:�>; &? _�C&'D?: D >�?@�B@�D'> :-
?&'?>_>�&:���g D>D?@' CAD/CAE/PLM 8& D&g��@�>; >?&Y&:&Y& &?��? : PLM �_8@��� 
� 8 q?V&:. � «&V&��&�» ?�@C?&�>> V&C_�� �@_��`??�, C&?&��@ '&Y f� 8&D?>�` «>8@-
�`���» D?�8@�?, :�V&��>:U>� C�8�� q?V V�&@C? D 'CD>'�`�&� &a@�C&� > D 'CD>-
'�`��' V&C_?@�@' qBB@C?>:�&D?> Pi=1.  

b&�'� ?�@C?&�>� &f��@�>; D?�8@��@DC>g Y��VV, V&���@���@ : �@_��`??@ V@8Y&Y>�@-
DC&Y& qCDV@�>'@�?, :>_��`�& V&g&�> � f�C:� «S». �C; ?@�8@�a>; D:>8@?@�`D?:�@? & �@-
V&D?&;�D?:@ DC&�&D?> V�>&f�@?@�>; _��>� > �:�C&: � �_��g q?Vg V�&@C?��g �f&?. 

��&Y>���@ «S»-&f�_��@ C�>:�@, g�C?@�>_���>@ qBB@C?>:�&D?` &f��@�>; :?&'?>_>-
�&:��&'� V�&@C?>�&:�>�, V�>:&8;?D; : �f&?g [22, 23].  

	 �@_��`??@ :�V&��@�>; V�&@C? D?�8@�?'> 8&D?>Y��?� _��@�>; :@D&:&Y& C�@D?: 
C&�D?��Ca>� Pi : 8>V_&�@ &? 0,87 8& 0,96. p�; D?�8@�?&: ?�@?`@Y& C��D q?&? V&C_?@�` 
D&D?:>� 0,87÷0,94, 8�; D?�8@�?&: V;?&Y& C��D 0,88÷0,96.  

���@�>@ >�?@Y��`�&Y& V&C_?@�; 8�; :D@g D?�8@�?&:, ��D?:&::U>g : V@8Y&Y>�@-
DC&' qCDV@�>'@�?@, � _C���>?@�`�&' q?V@ D&D?:>�& ¡=81,7% D& D�@8�>' C:8�?>�@-
DC>' &?C�&�@�>@' _��@�>� : :�f&�C@ 4,1 %. p�; D?�8@�?&: ?�@?`@Y& C��D q?&? V&C_?@�` 
D&D?:>� 79,2%, 8�; D?�8@�?&: V;?&Y& C��D 85,5%.  

�D&f@��&D?` V�&a@DD&: ��@f�&Y& V�&@C?>�&:�>; V& V�@8�Y@'&� '@?&8>C@ _C���@?-
D; : ��>�>> q?V '&8>B>Ca>> 55�. 	 g&8@ V@8Y&Y>�@DC&Y& qCDV@�>'@�? D�:�>:�>D` 
?@g�>�@DC>@ �@U@�>;, V&���@���@ D?�8@�?'> V&D�@ ��>_ D>�&:&� �f&?� ��� (f�&C 3 � 
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�>D��C@ 3) > � _C���>?@�`�&' q?V@ &f��@�>; (V&D�@ :�V&��@�>; f�&C&: 4ý6 � �>D��-
C@ 3). p�; D�:�@�>; D�@8�>g _��@�>� 8:�g :�f&�&C � �C_���g q?Vg :�V&��@� D??>-
D?>�@DC; &f�f&?C Y��VV&:�g �@_��`??&: &f��@�>; D?�8@�?&: D >DV&�`_&:�>@' C�>?@�>; 
5?`�8@�? [24]. 	�;:�@�& �:@�>�@�>@ V&C_?@�; qBB@C?>:�&D?> &f��@�>; Pi � 8,2% _ 
D��? '&8>B>a>�&:�>; 55�. 	��>D�@���@ q'V>�>�@DC>@ _��@�>; C�>?@�>; 5?`�8@�? 
&C_�>D` f&�`U@ C�>?>�@DC>g _��@�>� V�> :@�&;?�&D?> 8&V�D?>'&� &U>fC>, �@ V�@:�U-
��@� 5%. 5�@8&:?@�`�&, V@8Y&Y>�@DC&@ :&_8@�D?:>@ '@?&8>C> &f��@�>; � &D�&:@ �D&-
:@�U@�D?:&:���g V�&a@DD&: V�&@C?>�&:�>; 55� ;:�;@?D; qBB@C?>:��'.  

 
T ý :�@'; ��@f�&Y& V�&@C?>�&:�>;, :���@��&@ : �@8@�;g, ¡ ý >�?@Y��`��� C�>?@�>�;  
1 – «&V&��;» ?�@C?&�>; &f��@�>;; 2,3,4 – ?�@C?&�>> &f��@�>; Y��VV D?�8@�?&: 3 C��D;  

5 > 6 –  ?�@C?&�>> &f��@�>; Y��VV D?�8@�?&: 5 C��D 

�>D��&C 9 ý �@_��`??� V@8Y&Y>�@DC&Y& qCDV@�>'@�? 

)�#�@����� 
��@8D?:�@� '@?&8>C &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>�, &f¥-

@8>�;��; D�@8���>@ DV@C?�: 
�� ?@_���D ��� «��&@C?>�&:�>@ 55�»; 
�� f_� ��@f��g _8�>� � ?&V&�&Y>�@DC&@ V�&@C?>�&:�>@ C&�D?��Ca>�;   
�� V�&a@DD� ��@f�&Y& V�&@C?>�&:�>; 55� � &D�&:@ '&8@�> 8@B&�'>��@'&Y& ?:��8&Y& 

?@� V@�@'@��&� V�&?�&D?> [1, 5, 15], g�C?@�>_���>@D; C?>:�&� ?:&��@DC&� D'&D?&-
;?@�`�&� �f&?&� &f����>gD; : V�&a@DD@ &?�DC�>; �a>&��`��g �@U@�>�;   

�� 8>Y�&D?>C� �@_��`??&: &f��@�>; D &a@�C&� D??>D?>�@DC&� 8&D?&:@��&D?>. 
�@_��`??� V@8Y&Y>�@DC&Y& qCDV@�>'@�? D:>8@?@�`D?:��? & �f&?&DV&D&f�&D?> V�@8-

D?:�@��&� '@?&8>C> &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>�. ��> q?&' 
�@_��`??� &f��@�>;, 8&D?>Y��?�@ D?�8@�?'> ?�@?`@Y& C��D, &C_�>D` f�>_C> C _��@�>;' 
V&C_?@�@� D?�8@�?&: V;?&Y& C��D, �?& D:>8@?@�`D?:�@? & a@�@D&&f�_�&D?> :�@8�@�>; '@-
?&8>C> &f��@�>; ?&V&�&Y>�@DC&'� V�&@C?>�&:�>� C&�D?��Ca>� : ��@f��� V�&a@DD :>a>-
&���g DV@a>�`�&D?@� 	o�&:, ��>�; ��@ D& D�@8�>g C��D&: &f��@�>;. 
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TRAINING TECHNIQUE FOR TOPOLOGICAL STRUCTURES DESIGNING 
BASED ON A VARIABLE DENSITY BODY MODELS 

A.V. Boldyrev1, M.V. Pavelchuk2  
Samara National Research University named after academician S.P. Korolev, Samara, Russia 
1bolav@ssau.ru, 2pmv90aircraft@gmail.com   

Abstract  
The article describes the training principles for topological structures designing. The ontology of subject area "The 
structural load-carrying layout designing" is given. The training technique of automated designing structural layouts 
using deformed solid body model with variable density is proposed. The educational process is based on creative peda-
gogy methods and is carried out in the environment of an educational and scientific virtual enterprise. The classification 
of training assignments for structural layouts designing is presented. Assignments are characterized by a multiplicity of 
engineering solutions and uncertainty in decision-making by rational structural layout. An example of a training as-
signment with the spatial design area, showing the aircraft fuselage structural layout designing in cutout region, based 
on deformed solid body model with variable density is given. The problems of assessment of training results the topo-
logical structural designing are considered. The results of the pedagogical experiment,�demonstrating efficiency of the 
proposed training technique, are presented.   

Key words: designing, topological optimization, continual model, training, thesaurus,� decision making, pedagogical 
experiment. 

����������: Boldyrev AV, Pavelchuk MV. Training technique for topological structures designing based on a varia-
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�f&?C> f>f�>&Y�B>�@DC&� >�B&�'a>>. o?&��;@?D; D���&D?` &�?&�&Y>> &D�&:&V&�Y��>g 
V&�;?>� VV�? f>f�>&Y�B>>. �DC��:@?D; D?��C?�� ?@�'>� «f>f�>&Y�B>;». �V�@8@�;�?-
D; D&8@��?@�`��@ g�C?@�>D?>C> f>f�>&Y�B>>. �&;D�;@?D; �_��@�>@ f>f�>&Y�B>>, f>f�>&-
Y�B>�@DC&� >�B&�'a>>, f>f�>&Y�B>�@DC&Y& DV>DC, f>f�>&Y�B>�@DC&� _V>D>, f>f�>&Y�B>-
�@DC&Y& &V>D�>; > f>f�>&Y�B>�@DC&� DD��C>. 	�8@�;�?D; :���@ &D&f@��&D?> ��5� 7.1–2003 
> ��5� �7.0.5–2008, V&C_�:��>@ �_�>�>; : q�@'@�?g f>f�>&Y�B>�@DC&Y& &V>D�>; > f>f-
�>&Y�B>�@DC&� DD��C>. ��@8�Y@?D; C�DD>B>Ca>; f>f�>&Y�B>>. 5 ���?&' ��>_ V&�;?>�-
�&Y& VV�? > &f&f����&� Dg@'� f>f�>&Y�B>�@DC&Y& &V>D�>; D?�&>?D; '@�?�`�; C�? 
f>f�>&Y�B>�@DC&� >�B&�'a>>. �?& V&_:&�>�& DB&�'>�&:?` D?��C?��� f>f�>&Y�B>�@DC&� 
>�B&�'a>> : :>8@ XML–8&C�'@�? 8�; :?&'?>_a>> �_f&� f>f�>&Y�B>�@DC&� >�B&�'a>> 
> B&�'>�&:�>; >�B&�'a>&��&� D?��C?��� : V�&Y�''�&' '&8��@ D>�?@_ f>f�>&Y�B>�@DC>g 
DD��&C.  

�����
� ����: ��������E��, ��������E�#��	�� ��E�� �
��, ��������, ��������E�#��	�� 
9�;��$, ����	�, ��!	�. 

����������: ��������,�.�. ��?&�&Y>; V&�;?>��&Y& VV�? 8�; &f�f&?C> f>f�>&Y�B>�@-
DC&� >�B&�'a>> / �.5. W&Y��&:, �.
. ��`>�, 5.�. �&V&: // ��?&�&Y>; V�&@C?>�&:�>;. – 2016. 
– �. 6, %4(22). – 5. 514-524. – DOI: 10.18287/2223-9537-2016-6-4-514-524. 


��"���� 
	 �D?&;�@@ :�@'; DB&�'>�&:�>D` �D?&��>:�@ �@C&'@�8a>> V& V&8Y&?&:C@ �����g > 

��@f��g >_8�>�. �8�>' >_ C&'V&�@�?&: >_8�>; ;:�;@?D; f>f�>&Y�B>�@DC>� DV>D&C (DV>-
D&C >DV&�`_�@'&� �>?@�?���), C&?&��� &B&�'�;@?D; : D&&?:@?D?:>> D �&�'?>:��'> 8&C�-
'@�?'>. 	& :D@g D?��g V�>�;?& '�&�@D?:& D?�8�?&: > �@C&'@�8a>� 8�; &B&�'�@�>; 
f>f�>&Y�B>�@DC&Y& DV>DC [1, 2].  

T�&Y>@ _��f@���@ >_8�>; V�>�>'�? V�f�>Ca>> : B&�'?@ TeX, C&?&��� V�@8�-
D'?�>:@? DV@a>�`��@ :&_'&��&D?> (BibTeX) 8�; &B&�'�@�>; f>f�>&Y�B>�@DC>g &V>D-
�>� >DV&�`_�@'�g >D?&��>C&:. p�; C�8&Y& >_ D?>�@� &B&�'�@�>; f>f�>&Y�B>> (APA, 
MLA, AMA, OSCOLA > ?.8.) D��@D?:��? :?&'?>_>�&:���@ D�@8D?:, V&_:&�;��>@ :�-
V&��>?` @� &B&�'�@�>@, D&f��8; �D?�&:�@���@ ?�@f&:�>; [3-5]. ��> >DV&�`_&:�>> 
D?�8�?&: > D?>�@� &B&�'�@�>; :&_�>C�? V�&f�@'� D ?&�C&:�>@' V&�;?>��&Y& VV�? 
f>f�>&Y�B>>. T&�&8�@ >DD�@8&:?@�> D?�C>:�?D; D V�&f�@''> V�:>�`�&Y& &B&�'�@-
�>; f>f�>&Y�B>�@DC&� >�B&�'a>> V& ?C>' V�>�>�' CC DV@a>B>��&D?` ?@�'>�&�&Y>>, 
>DV&�`_�@'&� : D?�8�?g V& &B&�'�@�>� f>f�>&Y�B>�@DC&Y& &V>D�>;, &?D�?D?:>@ D:&-
f&8�&Y& �DV�&D?��@��&Y& V�&Y�''�&Y& &f@DV@�@�>; 8�; B&�'>�&:�>; ��DDC&;_����g 
DD��&C V& �&DD>�DC>' D?�8�?'. 
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1 �����4 7��0������� �77����� "�0 �3��3��#� 3�3������:�� 
	 �'Cg V�@8D?:�;@'&� �f&?� V&8 &�?&�&Y>@� V&�;?>��&Y& VV�? :?&�� V&�>'-

�?  _��>; &f >DV&�`_�@'�g &f¥@C?g, V�&a@DDg, D:&�D?:g > &?�&U@�>;g, C&?&��@ ;:�;�?-
D; g�C?@���'> 8�; f>f�>&Y�B>>. �f¥@C?'> : &�?&�&Y>> V&�;?>��&Y& VV�? ;:�;�?D; 
?@�'>��: «f>f�>&Y�B>;», «f>f�>&Y�B>�@DC; >�B&�'a>;», «f>f�>&Y�B>�@DC>� DV>-
D&C», «f>f�>&Y�B>�@DC; _V>D`», «f>f�>&Y�B>�@DC&@ &V>D�>@», «f>f�>&Y�B>�@DC; 
DD��C»,  D:&�D?:'> – D?��C?�� f>f�>&Y�B>�@DC&� >�B&�'a>> [6-8]. 

�@�'>� «f>f�>&Y�B>;» : �_�&@ :�@'; ?�C?&:�D; �@&8�&_���& [9-15]. �&�;?>���� 
VV�? f>f�>&Y�B>> ��>�@? D:&� >D?&�>� : p�@:�@� ��@a>>. �?&? ?@�'>� V�&8&��>-
?@�`�&@ :�@'; V�>'@�;�D; : _��@�>> C�>Y&&V>D�>@ («C&V>�&:�>@ C�>Y», «D&D?:�@�>@ 
V@�@��; C�>Y») [9, 10],  ��@@ : _��@�>> «C�>Y&:@8@�>@» [11]. 

5&8@���>@ ?@�'>� «f>f�>&Y�B>;» '@�;�&D` &? V�&D?&Y& _��@�>; – C&V>�&:�>@ 
C�>Y, D&D?:�@�>@ DV>DC&: C�>Y, ����; 8>Da>V�>�; 8&  &fU>��&Y& – V&8Y&?&:C, �DV�&-
D?��@�>@ > >DV&�`_&:�>@ f>f�>&Y�B>�@DC&� >�B&�'a>>. 	 >?&Y@ : ��5� 7.0 – 99 «��-
B&�'a>&��&-f>f�>&?@��; 8@;?@�`�&D?`, f>f�>&Y�B>;. �@�'>�� > &V�@8@�@�>;» ?@�'>� 
«f>f�>&Y�B>;» &V�@8@��� CC V&8Y&?&:C, �DV�&D?��@�>@ > >DV&�`_&:�>@ f>f�>&Y�B>-
�@DC&� >�B&�'a>>. � �>D��C@ 1 V�>:@8@� Dg@' V�@&f�_&:�>; V&�;?>��&Y& D&8@���>; 
?@�'>� «f>f�>&Y�B>;». 
 

 

�>D��&C 1 – 5g@' V�@&f�_&:�>; V&�;?>��&Y& D&8@���>; ?@�'>� «f>f�>&Y�B>;» 

X>f�>&Y�B>�@DC; >�B&�'a>; ;:�;@?D; D?��C?���&� �D?`� f>f�>&Y�B>>. ��> �D-
D'&?�@�>> 8&C�'@�?&Y�B>�@DC&� ?@&�>> f>f�>&Y�B>> �.�. �&�U��&: :�;:�@�& &V�@8@-
�@�>@ f>f�>&Y�B>�@DC&� >�B&�'a>> «…V& &V�@8@�����' V�:>�' &�Y�>_&:��; >�-
B&�'a>; & 8&C�'@�?g, D&8@�D?:���; �@�>_a>> D&&?:@?D?:>� '@�8� 8&C�'@�?'> > >g 
V&?�@f>?@�;'>» [9]. ��&'@ q?&Y&, �. �. �&�U��&: V&8���C>:@? B��Ca>> f>f�>&Y�B>�@-
DC&� >�B&�'a>> : V�@8D?:�@�>> «8&C�'@�? – V&?�@f>?@�`»: V&>DC&:��, C&''��>C?>:-
���, &a@�&����. �&��@C?�; f>f�>&Y�B>�@DC; >�B&�'a>; V&_:&�;@? &D��@D?:>?` V&>DC 
?��8&: V& ?@'@ >DD�@8&:�>;.  

� �>D��C@ 2 � V�>'@�@ &f�_&:?@�`�&Y& ���@�8@�>; V�>:@8@� Dg@', &?&f����; 
B��Ca>&��`�&@ �_��@�>@ f>f�>&Y�B>�@DC&� >�B&�'a>> '@�8� D�f¥@C?'> (D?�8@�?�, 
����&-V@8Y&Y>�@DC>@ �f&?�>C> (���)), >DV&�`_���>'> f>f�>&Y�B>�@DC&@ &V>D�>@. 
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�>D��&C 2 – b��Ca>&��`�&@ �_��@�>@ f>f�>&Y�B>�@DC&� >�B&�'a>> : &f�_&:?@�`�&' ���@�8@�>> 

2 ����#���� 3�3������:���6#�� 4�7�6� 
X>f�>&Y�B>�@DC; _V>D` :g&8>? : D&D?: f>f�>&Y�B>�@DC&� >�B&�'a>>. �D�&:�&� 

�D?`� f>f�>&Y�B>�@DC&� _V>D> ;:�;@?D; f>f�>&Y�B>�@DC&@ &V>D�>@ (�>D��&C 3). X>f-
�>&Y�B>�@DC; _V>D` '&�@? :C���?` ?C�@ _Y&�&:&C, ?@�'>�� >�8@CD>�&:�>; (C�DD>-
B>Ca>&���@ >�8@CD� > V�@8'@?��@ ��f�>C>), ��&?a>� (�@B@�?), U>B�� g��@�>; 8&-
C�'@�?, DV�:C> & 8&f:&���g f>f�>&Y�B>�@DC>g _V>D;g, 8?� _:@�U@�>; &f�f&?C> 8&-
C�'@�?, D:@8@�>; D���@f�&Y& g�C?@� [2, 16].  

X>f�>&Y�B>�@DC; _V>D` ;:�;@?D; f>f�>&Y�B>�@DC>' D&&f�@�>@', _B>CD>�&:���' 
: 8&C�'@�?�`�&� B&�'@ [17]. 

X>f�>&Y�B>�@DC>� DV>D&C ;:�;@?D; �D?`� f>f�>&Y�B>�@DC&� >�B&�'a>> > D&D?&>? 
>_ f>f�>&Y�B>�@DC>g &V>D�>� >DV&�`_�@'�g >D?&��>C&: >�B&�'a>>.  oV�&�����' :-
�>�?&' f>f�>&Y�B>�@DC&Y& &V>D�>; ;:�;@?D; f>f�>&Y�B>�@DC; DD��C [1]. X>f�>&Y�-
B>�@DC; DD��C D&8@��>? >�B&�'a>�, '>�>'�`�& �@&fg&8>'�� 8�; V&>DC f>f�>&Y�-
B>�@DC&Y& >D?&��>C. 

�DD�@8&:?@�> V�> >DV&�`_&:�>> ��5�&: > ?�@f&:�>� >_8?@�`D?: 8�; &B&�'�@�>; 
f>f�>&Y�B>�@DC&Y& &V>D�>; D?�C>:�?D; D �@&8�&_���&� ?�C?&:C&� ?@�'>�&:: 
�� >DV&�`_&:�>@ V&�;?>; f>f�>&Y�B>; V�> &V>D�>> f>f�>&Y�B>�@DC&Y& DV>DC; 
�� &V�@8@�@�>@ f>f�>&Y�B>�@DC&Y& &V>D�>; CC f>f�>&Y�B>�@DC&� _V>D>;  
�� &?D�?D?:>@ &?�>�>� '@�8� f>f�>&Y�B>�@DC>' &V>D�>@' > DD��C&�; 
�� >DD�@8&:?@�> �@:@��& ?�C?��? &V�@8@�@�>; ��5� 7.1–2003 > ��5� �7.0.5–2008. 
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1 – _Y&�&:&C f>f�>&Y�B>�@DC&� _V>D>, D&8@���>� >'; �>a; 2 – f>f�>&Y�B>�@DC&@ &V>D�>@;  

3 – ��&?a>;; 4 – >�8@CD C�DD>B>Ca>> 8�; 'DD&:�g f>f�>&?@C;  
5 – D:@8@�>; & :�V�DC��@' > >_8��@' ���@�8@�>;g 

�>D��&C 3 – X>f�>&Y�B>�@DC; _V>D` � ��&?>�&:��&� C�?&�C@ ?@g�>�@DC&� f>f�>&?@C> 
 T��o >'. �.�. �&D&: 

3 �����������!� �����4 ���3������ ��* 7.1–2003 � ��* �7.0.5–2008 
�DD'&?�>' ?�@f&:�>; ��5� 7.1–2003 – «X>f�>&Y�B>�@DC; _V>D`. X>f�>&Y�B>�@-

DC&@ &V>D�>@». 5?�8�? �D?�:�>:@? &f�>@ ?�@f&:�>; > V�:>� D&D?:�@�>; f>f�>&-
Y�B>�@DC&Y& &V>D�>; 8&C�'@�?, V�>'@�;@?D; 8�; 8&C�'@�?&:, >DV&�`_�@'�g  f>f�>&?@-
C'>, &�Y�'> ����&-?@g�>�@DC&� >�B&�'a>>, a@�?�'> Y&D�8�D?:@��&� f>f�>&Y�B>>, 
>_8?@�;'>, 8��Y>'> �����'> ���@�8@�>;'>, �@ >DV&�`_�@?D; 8�; &V>D�>; '>�>'�`�& 
�@&fg&8>'&� �D?> >�B&�'a>> &f >D?&��>C@. 5?�8�? �@ �DV�&D?��;@?D; � f>f�>&Y�-
B>�@DC>@ DD��C> [2].  

��5� �7.0.5–2008 – «X>f�>&Y�B>�@DC; DD��C» �D?�:�>:@? &f�>@ ?�@f&:�>; > 
V�:>� D&D?:�@�>; f>f�>&Y�B>�@DC&� DD��C>: &D�&:��@ :>8�, D?��C?���, D&D?:, �DV&-
�&�@�>@ : 8&C�'@�?g. 5?�8�? �DV�&D?��;@?D; � f>f�>&Y�B>�@DC>@ DD��C>, >DV&�`_�-
@'�@ : &V�f�>C&:���g > �@&V�f�>C&:���g 8&C�'@�?g � ��f�g �&D>?@�;g. 5?�8�? 
V�@8�_��@� 8�; :?&�&:, �@8C?&�&:, >_8?@�@� [1].  

	 ?f�>a@ 2 V�>:@8@�& D�:�@�>@ &D�&:��g V&�&�@�>� > V�>�a>V&:, V�@8D?:�@���g : 
��5� 7.1–2003 > ��5� 7.0.5–2008. �@_��`??� D�:�@�>; V&C_�:�?, �?& V&�;?>; «f>f-
�>&Y�B>�@DC&@ &V>D�>@» > «f>f�>&Y�B>�@DC; DD��C» ;:�;�?D; Dg&�>'> D& D?&�&�� 
&f¥@C?&: D&D?:�@�>;, �& &?�>��?D; : &V�@8@�@�>;g > &f;_?@�`��g (�@&fg&8>'�g) q�@-
'@�?g. 

� �>D��C@ 4 V&C_� &f&f�@��; Dg@' f>f�>&Y�B>�@DC&Y& &V>D�>;, C&?&�; D&&?-
:@?D?:�@? ?�@f&:�>;' ��5� 7.1–2003 > ��5� �7.0.5–2008. 
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�f�>a 2 – �D�&:��@ V&�&�@�>; > V�>�a>V� D?�8�?&: 

�f¥@C? ��5� 7.1–2003 ��5� �7.0.5–2008 
X>f�>&Y�B>�@DC&@ 

&V>D�>@ 
5&8@��>? f>f�>&Y�B>�@DC>@ D:@8@�>; 
& 8&C�'@�?@, V�>:@8@���@ V& &V�@8@-
�@���' V�:>�', �D?�:�>:��>' 
�V&��@�>@ > V&�;8&C D�@8&:�>; &f�-
D?@� > q�@'@�?&:, > V�@8�_��@���@ 
8�; >8@�?>B>Ca>> > &f�@� g�C?@�>-
D?>C> 8&C�'@�? (V. 4.1). 

�?D�?D?:�@? 

X>f�>&Y�B>�@DC; 
DD��C 

�?D�?D?:�@? X>f�>&Y�B>�@DC; DD��C ;:�;@?D; 
�D?`� DV�:&��&Y& VV�? 8&C�-
'@�? > D���>? >D?&��>C&' f>f�>&-
Y�B>�@DC&� >�B&�'a>> & 8&C�-
'@�?g  ý &f¥@C?g DD��C>. 
5&8@��>? f>f�>&Y�B>�@DC>@ D:@-
8@�>; & a>?>��@'&', �DD'?�>:@-
'&' >�> �V&'>�@'&' : ?@CD?@ 8&-
C�'@�? 8��Y&' 8&C�'@�?@, �@&fg&-
8>'�@ > 8&D??&���@ 8�; @Y& >8@�-
?>B>Ca>>, V&>DC > &f�@� g�C-
?@�>D?>C> (V.  4.1, 4.2) 

�f¥@C?�  
D&D?:�@�>; 

f>f�>&Y�B>�@DC&Y& 
&V>D�>; /  

f>f�>&Y�B>�@DC&� 
DD��C> 

	D@ :>8� &V�f�>C&:���g > �@&V�f�>-
C&:���g 8&C�'@�?&: � ��f�g �&D>-
?@�;g ý C�>Y>, D@�>�`��@ > 8��Y>@ 
V�&8&����>@D; �@D��D�, �&�'?>:-
��@ > ?@g�>�@DC>@ 8&C�'@�?�, q�@C-
?�&���@ �@D��D�; D&D?:��@ �D?> 8&-
C�'@�?&:; Y��VV� &8�&�&8��g > �_�&-
�&8��g 8&C�'@�?&: (V. 4.2) 

	D@ :>8� &V�f�>C&:���g > �@-
&V�f�>C&:���g 8&C�'@�?&: � ��-
f�g �&D>?@�;g (: ?&' �>D�@ q�@C-
?�&���@ �@D��D� �&C�`�&Y& > �8-
����&Y& 8&D?�V),  ?C�@ D&D?:��@ 
�D?> 8&C�'@�?&: (V. 4.3) 
 

�f;_?@�`��@  
(�@&fg&8>'�@)  

q�@'@�?� 

X>f�>&Y�B>�@DC>@ D:@8@�>;, &f@DV@-
�>:��>@ >8@�?>B>Ca>� 8&C�'@�?. 
�g V�>:&8;? : ��f&' &V>D�>>  
(V. 4.5.1) 

5&:&C�V�&D?` f>f�>&Y�B>�@DC>g 
D:@8@�>� : DD��C@ 8&��� &f@DV@-
�>:?` >8@�?>B>Ca>� > V&>DC &f¥-
@C? DD��C> (V. 4.4) 

 
 

 
1– _Y&�&:&C; 2 – &D�&:�&@ _Y�:>@; 3 – D:@8@�>;, &?�&D;�>@D; C _Y�:>�; 4 – D:@8@�>; &f &?:@?D?:@��&D?>; 

5 – D:@8@�>; &f >_8�>>; 6 – '@D?& >_8�>;; 7 – >_8?@�`D?:&; 8 – 8? >_8�>;; 9 – &f¥@' 

�>D��&C 4 – 5g@' f>f�>&Y�B>�@DC&Y& &V>D�>; D&&?:@?D?:���; ?�@f&:�>;' ��5�&: 

5 ���?&' &V�@8@�@�>; f>f�>&Y�B>�@DC&� >�B&�'a>> [9] > &f&f����&� Dg@'� f>f�>&-
Y�B>�@DC&Y& &V>D�>; V&D?�&@� '@�?�`�; C�? f>f�>&Y�B>�@DC&� >�B&�'a>>, C&?&-
�; >_&f��@� � �>D��C@ 5. 

p�; �V&��@�>; D?��C?��� '@�?�`�&� C�?� �@&fg&8>'& :?&'?>_>�&:?` �_f&� f>f-
�>&Y�B>�@DC&� >�B&�'a>> � V&�; _8���@ C�?&�, > V&D�@8���@@ V�@8D?:�@�>@ : 
B&�'?@ XML-8&C�'@�?.  
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�>D��&C 5 – T@�?�`�; C�? f>f�>&Y�B>�@DC&� >�B&�'a>> 

b�Y'@�? D?��C?��� : V�&Y�''�&' C&8@ V&D�@ �_f&� f>f�>&Y�B>�@DC&� >�B&�'-
a>> V�>:@8�� �>�@. 
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	 D&D?: '&8��; :g&8>? 8: ��&:�;: ��&:@�` &D�&:�&Y& V�>�&�@�>;; ��&:@�` XML-
8&C�'@�?. � ��&:�@ &D�&:�&Y& V�>�&�@�>; &D��@D?:�;�? �f&?� V�&a@8���, D:;_���@ D 
&f�f&?C&� ?@CD?&:&Y& 8&C�'@�?, :C�����@� >8@�?>B>Ca>� D?>�@�. � ��&:�@ XML-
8&C�'@�? :�V&��;@?D; �f&? D f_&� 8���g >D?&��>C&:, ��8@���g > V�&��>_>�&:�-
��g >_ ?@CD?&:&Y& 8&C�'@�?. 

 

 
�>D��&C 8 – 5?��C?�� V�&Y�''�&Y& '&8��; 8�; &f�f&?C> f>f�>&Y�B>�@DC&� >�B&�'a>> 

��&Y�''��� '&8��` ��>_ > D>�?@_ V@�@��; f>f�>&Y�B>�@DC>g >D?&��>C&: D&8@�-
�>? V�&a@8���: 
�� �!���� ���w� 8�; &V�@8@�@�>; V�:>� &B&�'�@�>; f>f�>&Y�B>�@DC&Y& &V>D�>; 

(��5� 7.1 – 2003 >�> ��5� �7.0.5 – 2008) : >�?@�C?>:�&' �@�>'@, D&Y�D�& ?�@f&:-
�>;' �_�>���g &�Y�>_a>� > �����g D&&f�@D?:;  

�� �	�9���� 9�����	� ��������E�#��	��� �;��	� 8�; D&_8�>; _Y&�&:C DV>DC >�> 8�; 
:�f&� D��@D?:���@Y& _Y&�&:C;  

�� ������	������� ����� ��������E�#��	�" ��E�� �
��, C&?&�; V&_:&�;@? D&D?:�;?` 
f>f�>&Y�B>�@DC&@ &V>D�>@, >DV&�`_�; >�B&�'a>�, ::&8>'�� >DD�@8&:?@�@' V�> 
�f&?@ D V�&Y�''��' '&8��@' 8�; V&D�@8���@Y& V�@8D?:�@�>; : :>8@ XML-
8&C�'@�?; 

�� ��9����� � �����	� 9��	�� �!���	�, C&?&�; V&_:&�;@? 8&f:�;?` :��&DC> : ?@CD?@ � 
��@ D&_8��&@ >DD�@8&:?@�@' f>f�>&Y�B>�@DC&@ &V>D�>@;  

�� ����9� ��������E�#��	��� �;������, C&?&�; &D��@D?:�;@? :?&'?>_>�&:���� �_-
f&� D?�&C D f>f�>&Y�B>�@DC>'> DD��C'> D&Y�D�& _�&�@���' : V�&Y�''��� '&-
8��` V�:>�' &B&�'�@�>; > D&g��;@? �@_��`??� �_f&� : XML-8&C�'@�?; 
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�� �����9� ��������E�#��	��� �;������ 8�; :?&'?>_>�&:��&Y& B&�'>�&:�>; f>f�>&-
Y�B>�@DC>g DD��&C : DV>DC@ V& V�:>�' &B&�'�@�>;, :�f����' : V�&a@8��@ :�f&� 
��5� &B&�'�@�>; � &D�&:@ 8���g XML-8&C�'@�?;  

�� <������� � �9 ������ ��������E�#��	�" ��E�� �
�� 8�; &�Y�>_a>> :_>'&8@�D?:>; 
V&�`_&:?@�; D f_&� 8���g, �@�>_&:��&� : :>8@ XML-8&C�'@�?; 

�� ��9���9�
�� � 	����	�����	� �����	 8�; &D��@D?:�@�>; ��>_ > >DV�:�@�>; &U>-
f&C V�> &B&�'�@�>> f>f�>&Y�B>> : >�?@�C?>:�&' �@�>'@ D V&D�@8���>' D&g��@-
�>@' >_'@�@�>� : XML-8&C�'@�?@; 

�� ��������	� ��������E�#��	�" ��E�� �
��, C&?&�; V&_:&�;@? V�>'@�>?` :�>�?� 
D&�?>�&:C> f>f�>&Y�B>�@DC&Y& &V>D�>; V& �B:>?� (D >_'@�@�>@' DD��&C V& ?@CD?� 
8&C�'@�?) > V& :D?�@�@'&D?> (D >_'@�@�>@' V&�&�@�>; f>f�>&Y�B>�@DC>g &V>D-
�>�); 

�� ;���	� ��E�� �
�� : f_@ 8���g, C&?&�; &D��@D?:�;@? V&>DC f>f�>&Y�B>�@DC>g 
&V>D�>� : XML-8&C�'@�?@ V& _8���' C�>?@�>;'. 
	�g&8�; >�B&�'a>; V�&Y�''�&Y& '&8��; «X>f�>&Y�B>;» V�@8D?:�;@? D&f&� f>f-

�>&Y�B>�@DC>� DV>D&C, DB&�'>�&:���� : D&&?:@?D?:>> D :�f����' ��5�&' &B&�'�@-
�>; > DD��C'> V& ?@CD?� � C�8�� >_ f>f�>&Y�B>�@DC>g >D?&��>C&:.  

)�#�@����� 
b&�'�>_&:� D?��C?�� f>f�>&Y�B>�@DC&� >�B&�'a>>. � &D�&:@ D�:�>?@�`�&Y& 

��>_ ?�@f&:�>� ��5�&: 7.1–2003 > �7.0.5–2008 V&D?�&@� '@�?�`�; C�? 8�; :?&'-
?>_a>> �_f&� f>f�>&Y�B>�@DC&� >�B&�'a>> > B&�'>�&:�>; >�B&�'a>&��&� D?��C-
?��� : V�&Y�''�&' '&8��@ ��>_ > D>�?@_ f>f�>&Y�B>�@DC>g DD��&C. b��Ca>&��`�; 
Dg@' �f&?� '&8��; �_8@�@� � 8: C&'V&�@�?, V�@8D?:�;��>@ D&f&� ��&:@�` 8&C�-
'@�? MS Word > ��&:@�` XML-8&C�'@�?. 
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Abstract 
The study presents the state of the problem in theory and practice of ontology of conceptual apparatus for processing 
bibliographic information. It specifies the essence of the ontology of fundamental concepts of bibliographic apparatus. 
The structure of the “bibliography” concept is shown. The substantial characteristics of the bibliography are determined. 
Meanings of the bibliography, bibliographic information, bibliographic list, bibliographic record, bibliographic descrip-
tion, and bibliographical reference are explained. The important features of GOST 7.1 – 2003 and GOST R7.0.5 – 2008, 
which show the differences in the elements of bibliographic description, and bibliographical references, are highlighted. 
Classification of the bibliography concepts is demonstrated. On the basis of the bibliography conceptual apparatus and 
its common scheme, the mental map of bibliographic information is developed. This makes possible to form the struc-
ture of the bibliographic information in the XML-document for further automation of bibliographic information pro-
cessing and formation the informational structure in the software module of synthesis and analysis of bibliographic ref-
erences.  

Key words: bibliography, bibliographic information, ontology, bibliographic record, footnote, bibliographic descrip-
tion, bibliographical reference. 

Citation: Logunova OC, Ilina EA, Popov CN. Ontology of conceptual apparatus for processing bibliographic infor-
mation. Ontology of designing. 2016; 6(4): 514-524. DOI: 10.18287/2223-9537-2016-6-4-514-524. 

References 
[1]� GOST �7.0.5–2008. Bibliographic reference. General requirements and rules [In Russian]. Toscow: Standartin-

form; 2008. 
[2]� GOST 7.1–2003. Bibliographic record. Bibliographic description. General requirements and rules [In Russian]. 

Toscow: IPC Publishing house of standards; 2004. 
[3]� Popov SN, Ilina EA, Kocherzhinskaya YV, Okzhos KM, Ahmetova AU. Information-theoretic analysis of solu-

tions for processing the bibliographic information [In Russian]. Fundamental research. 2016; 5-2: 247-251. 
[4]� OSCOLA Referencing Generator. The law essay professionals. Source: #http://www.lawteacher.net/oscola-

referencing/$. 
[5]� Citation Machine: Format and Generate Citations - APA, MLA and Chicago. The law essay professionals. Source: 

#http://www.citationmachine.net/$. 
[6]� Hanova //, Grigoreva IO. Object ontology as a way to form semantic knowledge model of a cargo port [In Rus-

sian]. Vestnik of Astrakhan State Technical University. Series: Management, Computer Science and Informatics. 
2009; 1: 76-81. 



c.* %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

���������;�����"������;;����������������	����������E�#��	�"���E�� �
��

 

 

[7]� Moiseev EI, Muromskij AA, Tuchkova NP. Ontology of scientific space or how to find the genius [In Russian]. 
Ontology of designing. 2014; 4 (14): 18-33. 

[8]� Borgest NM. Keywords of ontology of designing: review, analysis, generalization [In Russian]. Ontology of de-
signing. 2013; 3 (9): 9-31. 

[9]� Korshunov OP. Bibliography Science: general course [In Russian]. Moscow: Book Chamber, 1990. 231 p. 
[10]�Diomidova GN. Bibliography: general course [In Russian]. Moscow: Book Chamber, 1991. 241 p. 
[11]�Lovyagin AM. Fundamentals of Book Science: popular essay [In Russian]. Toscow: The rudiments of knowledge, 

1925. 166 p. 
[12]�Abyzov YI, Minclov SR. Bibliography [In Russian]. Rigas bibliophile: Almanac. Riga, 2003. P. 29-35. 
[13]�GOST 16448–70. Bibliography. Terms and Definitions [In Russian]. Toscow: Interstate council for standardiza-

tion, metrology and certification; 1971. 
[14]�GOST 7.0–84. System of standards on information, librarianship and publishing. Bibliographic activity. Terms and 

Definitions [In Russian]. Toscow: IPC Publishing house of standards; 1985. 
[15]�GOST 7.0–99. Information and library activities, bibliography. Terms and Definitions [In Russian]. Minsk: Inter-

state Council for Standardization, Metrology and Certification; 1999.  
[16]�GOST 7.80–2000. Bibliographic record. Title. General requirements and rules [In Russian]. Toscow: IPC Publish-

ing house of standards; 2001. 
[17]�Albert YV. Bibliographic reference: guide [In Russian]. Kiev: Sc. dumka, 1983. 248 p. 
___________________________________________________________________________________________ 

���"���0 �3 ������5 
'��	��� *����� )������� 1966 Y. �&�8@�>;. �C&��>� TY�>?&Y&�DC>� Y&D�8�D?:@�-
��� V@8Y&Y>�@DC>� >�D?>?�? : 1989 Y., 8.?.�. (2009), 8&a@�? (2002), V�&B@DD&� (2016). 
�:. CB@8�&� :��>D�>?@�`�&� ?@g�>C> > V�&Y�''>�&:�>; TY�>?&Y&�DC&Y& Y&D�8�-
D?:@��&Y& ?@g�>�@DC&Y& ��>:@�D>?@? >' �.�. �&D&:, D 2010 Y. 8@�D?:>?@�`��� ��@� 

C8@'>> >��@�@���g ��C >'. 
.T. ��&g&�&:. 	 DV>DC@ �����g ?��8&: f&�@@ 200 
�f&?, 9 '&�&Y�B>�, 3 V?@�? � >_&f�@?@�>; : &f�D?> :?&'?>_a>> V�&@C?>�&:�>;, 
C&'V`�?@��&Y& _�@�>; > >DC�DD?:@��&Y& >�?@��@C?. 
Logunova Oksana Sergeevna (b.1966) graduated from the Magnitogorsk State Pedagogical 
Institute in 1989; D. Sc. Eng. (2009), Docent (2002), Professor (2016), Chair of the Department 
of Computer Engineering and Programming at the Nosov Magnitogorsk State Technical Uni-

versity. She is a member of Prokhorov Academy of Engineering Sciences. She is co-author of more than 200 publica-
tions, 9 monographs, 3 patents for inventions in the field of CAD, computer vision and artificial intelligence. 

6�?��� 5���� /����������� 1971 Y. �&�8@�>;. �C&��>� TY�>?&Y&�DC>� Y&D�8�-
D?:@���� ?@g�>�@DC>� ��>:@�D>?@? >'. �.�. �&D&: : 1994 Y., C�8>8? V@8. ��C (2010), 
'Y>D?� V& �V�:�@�>� «��B&�'?>C > :��>D�>?@�`�; ?@g�>C» (2014).  p&a@�? C-
B@8�� :��>D�>?@�`�&� ?@g�>C> > V�&Y�''>�&:�>; TY�>?&Y&�DC&Y& Y&D�8�D?:@��&Y& 
?@g�>�@DC&Y& ��>:@�D>?@? >' �.�. �&D&:. 	 DV>DC@ �����g ?��8&: f&�@@ 150 �f&? : 
&f�D?> D>D?@'�&Y& ��>_, V�&@C?>�&:�>; > �_�f&?C> V�&Y�''�&Y& &f@DV@�@�>; : 
�_�>���g DB@�g. 
Ilina Elena Aleksandrovna (b.1971) graduated from the Nosov Magnitogorsk State Technical 
University in 1994; Ph. D. of Pedagogical Science (2010), M.S. in Computer Science (2014). 
Assoc. Prof. at the Department of Computer Engineering and Programming at the Nosov Mag-

nitogorsk State Technical University. She is co-author of more than 150 publications in the field of systems analysis, 
software design and development in various spheres.  

+��� )����� @��������, 1992 Y. �&�8@�>;. �C&��>� TY�>?&Y&�DC>� Y&D�8�D?:@�-
��� ?@g�>�@DC>� ��>:@�D>?@? >'. �.�. �&D&: : 2014, 'Y>D?� V& �V�:�@�>� «��B&�-
'?>C > :��>D�>?@�`�; ?@g�>C» (2016), DV>��? V& �V�:�@�>� «��B&�'?>C > 
:��>D�>?@�`�; ?@g�>C». 	 DV>DC@ �����g ?��8&: 16 V�f�>Ca>� : &f�D?> V�&@C?>-
�&:�>; > �@�>_a>> V�&Y�''�&Y& &f@DV@�@�>; 8�; :?&'?>_a>> V�&a@DD D&_8�>; 
f>f�>&Y�B>�@DC&Y& DV>DC. 
Popov Sergey Nikolaevich (b. 1992). B. Sc. in Computer Science and Computer Engineering 
(2014), M.S. in Computer Science (2016). He is a post-graduate student in Computer Science 
and Computer Engineering at Nosov Magnitogorsk State Technical University. He is co-author 
of more than 16 publications in the field of developing and implementation the software for 
automation the process of references list creation. 
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������$�0 
5??`; V&D:;�@� �DD'&?�@�>� ?@&�@?>�@DC>g >'V�>Ca>� �@V�@_@�??>:�&� '&8@�>, �DD'?-
�>:@'&� CC D& D?&�&�� @� &�?&�&Y>�@DC>g g�C?@�>D?>C, ?C > : V��@ @� D&&?:@?D?:>; �@�@-
:�?�&'� C&8� qV>D?@'&�&Y>�@DC&� >8@�?>��&D?>. �_:>?>@ ����&-?@g�>�@DC&Y& V�&Y�@DD :�-
_�:@? C �>_�> ?@g�>�@DC�� �a>&��`�&D?`, C&?&�; g�C?@�>_�@?D; &D&f�' D&&?�&U@�>@' 
&f¥@C?>:��g V�@8V&D��&C > D�f¥@C?>:��g '@�?�`��g ??>?�8&:. 	 D??`@ �DD'?�>:�?D; 
BC?&�� D���&D?�&Y& 8@?@�'>�>_', :�;:�;��>@ _C&�&'@��&D?> B��Ca>&�>�&:�>; �@V�@_@�-
??>:��g '&8@�@�, B&�'>����>g V&�@ ?@g�>�@DC&� �a>&��`�&D?>. 	:&8>?D; > &f&D�&:�:@?D; 
V&�;?>@ ?@g�&8>�'>�@DC&Y& V�>&�>_', g�C?@�>_���@Y& D@'�?>�@DC�� > �&Y>�@DC�� C&Y@-
�@�?�&D?` C?&' �@B�@CD>> ?@g�>�@DC&Y& D&_��>;. ��>�a>V ?@g�&8>�'>�@DC&Y& V�>&�>_' 
�@�>_�@?D; : �@V�@_@�??>:��g '&8@�;g, f_>����>gD; � >8@@ &V@�a>&��`�&Y& V&�>'�>; 
:&_'&��&D?@� �@�&:@�@DC&Y& �_�'. 

�����
� ����: ��;��9����������  ���$, ��
����$����$, ��<��#��	�� ��9�����, ��<������-
 �#��	�" �;�����9 , �;���
����$����$, ��_�	�������$, 	������	
��.  

����������: �����, �.�. ��?&Y�&D@&�&Y>�@DC>� DV@C? V�&f�@'� C&�D?��C?>:�&� �D�&:�&D?> / 

.�. �Y�@: // ��?&�&Y>; V�&@C?>�&:�>;. – 2016. – �. 6, %4(22). – 5. 525-540. – DOI: 
10.18287/2223-9537-2016-6-4-525-540. 


��"���� 
��&f�@' C&�D?��C?>:�&� �D�&:�&D?>, :&_�>C��; : V�&a@DD@ V�&@C?>�&:�>; ?@g�>-

�@DC>-_��>'&Y& �@U@�>;, D&D?:�;@? C&�a@V?��`�&@ D�@8&?&�>@ ?@g�>�@DC&� �a>&��`-
�&D?>, 8&D?>Y��@� : �D�&:>;g �&:&@:�&V@�DC&� Da>@�?>D?DC>-&�>@�?>�&:��&� a>:>�>_-
a>> B_� &f&f�@D?:�;@'&� &�?&�&Y>_a>>. �� C?��`�&D?` &f����>:@?D; CC � ��&:�@ 
�@Y>&��`��g &�?&�&Y>�, ?C > : �D?�&�����g qV>D?@'g, ��>���>g �>?` : �@�>'@ 
V�Y'?>�@DC>g D�Ca>� D&a>�>_>��@'&� �a>&��`�&D?> :�@ �?@�?>���g �>'>?&: V&�&-
8>:U@� >g ?@&�>> V&_��>;. �?> V�&f�@'��@ �C��D� _�D?�� &C_�:�?D; DC��?�'> : 
'DD>:g V�@8'@?��g &V&D�@8D?:&:�>�, D C&?&��'> >'@@? 8@�& ?@g�>�@DC>� �', ?&Y8 CC 
«:�D&C;» �'&_�>?@�`�; B>�&D&B>; &D?:�;@? : �@f�@�@�>> :&V�&D�, ?�@?>��@'�@ @� CC 
                                                           
1 [������! � E����E! �%�� ��%�" �9!	 – ?C&: �@�?'&?>: V�&U@8U@Y& : 5'�DC&' ��>:@�D>?@?@ 1.11.2016 D@'>�� 
«��?&�&Y>; V�&@C?>�&:�>;» (http://www.ssau.ru/news/13251-Inzhenery-i-filosofy-ischut-obschiy-yazyk/), � C&?&�&' &fD��-
8�D;, : ?&' �>D�@, '?@�>� 8��&� D??`>. �:&��@DC>� D&�_ >��@�@�&: > B>�&D&B&: :�@�, ?.C. U>�&? > Y��f>� B>�&-
D&BDC>g _��>� :&D?�@f&:� V�> V&D?�&@�>> D@'�?>�@DC>g > '?@'?>�@DC>g '&8@�@� 8�; f�8��>g D>D?@' >DC�DD?:@�-
�&Y& >�?@��@C?. 	 ��f&� V�&B@DD>&��`�&� &f�D?> :D@Y8 DC�8�:@?D; D:&� ;_�C, � C&?&�&' &f��?D; DV@a>�>D?�. 
�f���& B>�&D&B�, «V�;�>@» � :@�U>�g �@�&:@�@DC&� '�D�> > &V@�>����>@ V&�;?>;'> CC «&f�C'> f@_ Y��>a», �@ 
>��? V�Y'?>C> : D:&>g �'&_C���@�>;g. 	 ?& :�@'; CC >��@�@�' :��& D?��C?��>�&:?` > B&�'�>_&:?` _��>;. 
��&8&����;D; 8>BB@�@�a>a>; ��C> �@ V�&8�C?>:� f@_ >�?@Y�a>&���g, B>�&D&BDC>g &D�&:. �_�C V�f�>C�@'&� 
D??`> D&&?:@?D?:�@? C��`?���&� D�@8@ B>�&D&B&:, B&�'>�&::U>g > &??�>:��>g D:&� Y�&DD�>� : �@8�g �@'@aC&� 
C�DD>�@DC&� B>�&D&B>>. 5&:�@'@���� >��@�@� D �8>:�@�>@' &f����>? 8�; D@f; >�&� ;_�C&:�� V�D?, &V>D�:��>� 
V&�@ @Y& 8@;?@�`�&D?>, >, :&_'&��&, &f&Y?>? D:&� V�&B@DD>&��`��� D�&:�` ?@�'>�&: > V&�;?>�. ��� . ���. 
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«V�>C�8��@». T@�8� ?@', >'@��& V�> >g �@U@�>> �@�&:@�@D?:& DC�8�:@?D; CC &f�-
�&D?`, D?@V@�` &D&_���&D?> C&?&�&� >�8@CD>��@?D; : B��Ca>&��`�&� >�?@Y�>��@'&D?> 
&D��@D?:�;@'�g @� V�C?>�@DC>g ��>��>�, >'@��>g :���@���� &V@�a>&��`��� D?&-
�&��. 	 D>�� DC_��&Y& V�&f�@' C&�D?��C?>:�&� �D�&:�&D?> &C_�:@?D; �@DV@a>B>�@-
DC>' &?��@�>@' &�?&Y�&D@&�&Y>�@DC&Y& B?�' ��f&� �a>&��`�&� ?@&�>>, :����8@��&� 
V@��>�&:?` C >8@@ &V?>'>_a>> V�&f�@'� D&&?�&U@�>; f�?>; > '�U�@�>;. 

��@8�Y@'�� :_Y�;8 � C&�D?��C?>:��� �D�&:�&D?` '>�>'�>D?>�@� V& '@�C' C�D-
D>�@DC&� '@?B>_>C>, C&�` DC&�& @� C���@:�@ D��@?� : '&8�D@ C&�D?��C?>:�&� �D�&:�&D?> 
&C_�:�?D; V&�;?>��&-�@8�a>�&:���'>. �@&�&Y>�@DC>@, C&D'&�&Y>�@DC>@ > VD>g&�&Y>�@-
DC>@ V�&f�@'� ?@g�>�@DC>->DV&��>'�g �@U@�>� �@ >'@�?, �& ��f&@ D��@D?:���@@ ?@g�>-
�@DC&@ �@U@�>@ &V>�@?D; � &�?&�&Y>�@DC>@ V�@8V&D��C> > &D��@D?:�;@? �@C>� ?@&�@?>C&-
V&_�:?@�`��� �@D��D, �a>&��`�&D?` C&?&�&Y& &Y��>�@� C�>?>�@DC> :?&�@B@�@�?��'> 
B&�'�>_''> '@?B>_>C>. b>�&D&B �f@�8�� : D�����&D?> :D;C&Y& D&8@���>;, C&?&�&@ 
V�&?>:>?D; Bf��@ &C&��?@�`��g '@?B>_>�@DC>g �@U@�>�. �@g�>�@DC>� �', : D:&� &�@-
�@8`, >_f@Y@? VB&D, C&?&�&Y& �f&?��>@ C&�D?��C?>:��@ �D�&:�&D?> �>U@��. p@�D?:>-
?@�`�&D?` �@, C&?&��� B>�&D&BDC>� > ?@g�>�@DC>� �' V&�>'�? D?&�` �_�>��&, : D:&@� 
?@'?>��&D?> @8>� >'@��& : D>�� ?&Y&, �?& : �@� _C���@�� C&�D?��C?>:��@ �D�&:�&D?>, 
?�C?�@'�@ ?& '>�&:&__�@��@DC>, ?& &V@�a>&��`�&. 

�_ DC_��&Y& :�?@C@? D�@8���>� V&�;8&C V�&f�@'�&� qCDV&_>a>> V&�;?>; C&�D?��C-
?>:�&� �D�&:�&D?>:  
1)� �@&fg&8>'& &g�C?@�>_&:?` DV@a>B>C� ?@g�>�@DC&� �a>&��`�&D?>, :�;:>: @� V�>-

_�C>; 
2)� V&8:@�Y��?` C�>?>�@DC&'� �DD'&?�@�>� �D?�&:C> '@?B>_>�@DC&Y& V��>_'; 
3)� &g�C?@�>_&:?` �&�` C&�D?��C?>:�&� �D�&:�&D?> : ����&' '�U�@�>>; 
4)� qCDV�>a>�&:?` &�?&Y�&D@&�&Y>�@DC&@ _��@�>@ V�>�a>V 8@?@�'>�>_'; 
5)� V&C_?` �@�?� &f¥@C?>:a>> �@V�@_@�??>:�&� '&8@�> &�?&�&Y>�@DC&Y& V�&@C?.  

��:�>�?�&D?` q?&Y& V&�;8C �&D>? �@ 8&Y'?>�@DC>�,  V�&f�@'�&-8>DV&_>?>:��� g-
�C?@�. 

1 -��3���� ��5����6#�� ��$��������6�� 
�_:>?>@ ?@g�>�@DC&� '@�?�`�&D?>, :�_:��&@ ����&� �@:&��a>@� �&:&Y& :�@'@�>, 

D&D?:�;@? &D�&:&V&�Y��>� BC?&� �@�`�&Y& D'&&V�@8@�@�>; '�D�>, V�@&8&�@:U@� 
D:&� �>D?& >�?@��@C?��`��� Y@�@_>D > &f����>:��@� �&:�@ _��>'�@ :�@�?�&D?> V& 
BC?� D:&@� �@Y>?>'a>> : D?��C?��g «:?&�&� V�>�&8�», D&_>8@'&� �@�&:@C&'. �f�_�; 
'�&Y&BC?&���� D>D?@'��� C&�B>Y��a>�, ?@g�>�@DC&@ �@U@�>@ CC ?C&:&@ f_>��@?D; � 
V�>�a>V@ &D��@D?:>'&D?> �&Y>�@DC&� V�&a@8��� �@8�Ca>>, >_�'��@� >_ C&'V�@CD D>-
D?@'��g :_>'&D:;_@� �@C>� fD?�C?��� '&'@�?, � &D�&:@ C&?&�&Y& B&�'>��@?D; '&8@�`, 
C �>D�� V�>_�C&: C&?&�&� V�>�8�@�?:  
a)� B��Ca>&��`�; :&D?�@f&:��&D?`; 
b)� �&Y>�@DC; &8�&_���&D?`; 
c)� &V@�a>&��`�; ?��D�>��@'&D?`; 
d)� D>D?@'�; D&:'@D?>'&D?` D D��@D?:���>'> ?@g�>�@DC>'> �@U@�>;'>; 
e)� V�&a@8���; V�@8DC_�@'&D?` DV&D&f&: �D?��@�>; :&_'&���g 8>DB��Ca>�.  

�&8&f�&Y& �&8 '&8@�` &C_�:@?D; �a@�@��&� � &V?>'>_a>� >_:@D?�&� C&�B>Y��-
a>> BC?&: «:?&�&� V�>�&8�», : C&?&�&� �@ &f����>:@?D; �>CC&Y& D'&D?&;?@�`�&Y& D&-
8@���>;, :�g&8;�@Y& _ V�@8@�� D?�8�?�&Y& '@�?�`�&Y& B&�'?>:. �@g�>�@DC; '@�-
?�`�&D?` &V>�@?D; : C&�a@V?��`�&' D'�D�@ � ?� >�> >��� :@�D>� 8@?@�'>�>_', ��>-
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?�:���� �@�`��� D�&��&D?` V�@8�D'&?�@���g V�@8'@?��g V�&a@DD&:, &g:?�:@'�g 
_8���' ?@g�>�@DC>' �@U@�>@'. �?& V&�&�@�>@ 8@� V&8�_�'@:@? &?D�?D?:>@ >DC���@�>� 
>_ C&'V�@CD ?>?��`��g 8@?@�'>�a>�, �?& > V�@8V&�Y@? V�>�a>V>�`��� �a>&��`-
�&D?` >DV&��>'&Y& ?@g�>�@DC&Y& �@U@�>; V& @Y& �&8&:�' V�>_�C' CC '@�?�`�&Y& C&�-
D?��C?. 

�@g�>�@DC; �a>&��`�&D?` &f¥@'�@? &f¥@C?>:a>> D��@Y&, &V�@8@�>'&Y& V&D�@8D?:&' 
V&�;?>; C&�D?��C?>:�&� �D�&:�&D?>. 5'& �@ q?& V&�;?>@ 8&���& �8&:�@?:&�;?` C&�@��&'� 
�>D�� 8@B>�>?>:��g C�>?@�>@:, 8&V�DC��>g CD>&'?>_a>� V�>'@�>?@�`�& C V�>_�C' 
B'>�`�&Y& D�&8D?: C&�D?��>��@'�g &f¥@C?&:. X�8��> DB&�'��>�&:���' : V�@8@�`�& 
fD?�C?�&' :>8@, q?& ?�@f&:�>@ �C_�:@? � B&�'�>_a>� >Dg&8��g V�@8V&D��&C, >D-
C������� : >g D&D?:@ CC��-�>f& DV&�?���� D&8@��?@�`��� C?>:�&D?`. �8@D` �@�` 
V&�8@? & V&�;?>> «?@g�>�@DC&� '@�?�`�&D?>» CC & D&:&C�V�&D?> �@�? D&_��>;, &f���-
�>:��>gD; V�> �@U@�>> ?@g�>�@DC>g _8�. �@g�>�@DC; '@�?�`�&D?` �@ 8&V�DC@? D�-
�@?&:, : C&?&��g '?@�>�`�&-D&8@��?@�`��� '&'@�? D'&Y f� &f����>?` : D@f@ D:&�D?:, 
�@ V�@8�D'&?�@���@ f_&:�' '&8@�`��' B&�'?>:&' (V&8 C&?&��' �8�@�>? �_�'@?` >D-
g&8��� > >�:�>�?��� '&8@�` B&�'�>_a>>), C&�` DC&�& V�'@?�>�@DC>� f_>D 8��&Y& 
B&�'?>: V�>�;? : C�@D?:@ �&'>�?>:�&Y& D�fD?>?�? V�@8'@?�&-&f¥@C?>:>��@'&Y& �-
C��D �@�`�&D?>. 	 V�'@?�>�@DC>� f_>D B&�'?>: :g&8;? g�C?@�>D?>C> '&8@�> : ?&' 
@� D'�D�@, : CC&' &� '�D�>?D; f@_ V�&?>:&�@�>; > >�?�>?>:�& V�@8D?:�;@?D;. �&'>�-
?>:��� D�fD?>?�? �@Y�>_�@? '&8@�` : @� _�C&:&' C�@D?:@. �D?�?D;, ?@' �@ '@�@@, :&V�&D 
& ?&', CC&Y& �&8 B&�'�>_'� &f�_��? D�?` ?@g�>�@DC&Y& �@U@�>; – B&�'�>_'� &�?&�&-
Y>�@DC&Y& V&�;8C, &?�&D;�>@D; C fD?�C?��' g�C?@�>D?>C' f�?>;, >�> �@ B&�'�>_'� 
'�U�@�>;, _8���@ ?@&�@?>C&-V&_�:?@�`��'> :&_'&��&D?;'> D�f¥@C?, V�>V>D�:��@-
Y& ?&� >�> >�&� '&8@�> :&D?�@f&:���� &V@�a>&��`��� D??�D. ��?&�&Y>�@DC>@ > Y�&-
D@&�&Y>�@DC>@ B&�'�>_'� >'@�? �_�&@ &f&D�&:�>@, �& &�> &f����>:�?D; : ?@'?>�@-
DC&' f_>D@ &8�&Y& > ?&Y& �@ '&8@�`�&Y& B&�'?>:. 	 �>D?& B>�&D&BDC&' V��@ f�?>@ > 
'�U�@�>@ �@D&>_'@�>'� > 8@C��>���?D; &?�>���'> 8��Y &? 8��Y V& D:&>' �&8&:�' g-
�C?@�>D?>C', �& : ?@g�>�@DC&' �@U@�>> &�> &C_�:�?D; D:;_���'> '@�8� D&f&� : &f-
��� C&�D?��C?>:��� �D�&:�&D?`. �f����>:@?D; ��f&V�?��� V�8&CD: ?@g�>�@DC>-
&D��@D?:>'; C&�D?��C?>:�; �D�&:�&D?` 8@'&�D?�>��@? qBB@C?>:�&D?` &V@�a>&��`�&Y& 
C&'V�@CD, &f¥@8>�;��@Y& V�@8'@? > '�D�` & ��', �?& �@:&_'&��& V& >''�@�?��' C�>?@-
�>;' CC &�?&�&Y>�@DC>g, ?C > Y�&D@&�&Y>�@DC>g ?@&�>�, �DD'?�>:��>g f�?>@ > '�U-
�@�>@ : >g D'&_'C��?&� &f&D&f�@��&D?>. �@g�>�@DC; �a>&��`�&D?`, ?C>' &f�_&', 
D�Ca>&�>��@? ?&, �?& D ?&�C> _�@�>; «�>D?&Y& �_�'» f��& f� &f�@�@�& � ?@&�@?>�@DC�� 
8@B>a>?��&D?` 8>DC�@?�&Y& &f¥@C?, 8&V�DC��@Y& ?&�`C& C_�>D?>�@DC>� �@�>' V&_>a>-
&�>�&:�>;. 

�@? �>�@Y& �8>:>?@�`�&Y& : ?&', �?& 8�; �&D>?@�; ?@g�>�@DC&� '@�?�`�&D?> q?&Y& V-
�8&CD �@ D��@D?:�@?, V&DC&�`C� C �>D�� @Y& g�C?@�>D?>C CC �&�'�`�&Y& D�f¥@C?, 
D�f¥@C?>:�&D?` C&?&�&Y& >D�@�V�:@?D; &V@�a>&��`��'> �&�'?>:'>, V�>�8�@�>? &?-
D�?D?:>@ :&:�@����&D?> : '>�&:&__�@��@DC>-_��>'�� C&�B>Y��a>� '&?>:&: '�D�>, �& 
8�; B>�&D&BDC> '�D�;�@Y& �' q?&? V�8&CD 8&��@� f�� f� D??` _��>'�' D?>'��&' 8�; 
C�>?>�@DC&� �@B�@CD>>. 	 8@�D?:>?@�`�&D?> �@ q?&Y& �@ V�&>Dg&8>?: '@?B>_>�@DC>� 8&Y-
'?>_' �V>:@?D; >���_>@� ?��Da@�8@�?�&D?> D&fD?:@��&� V&_>a>> > V&8:@�Y@? VD>g&_-
�>?�&� a@�_��@ ?C>@ C&��>_>> '�D�>, C&?&��@ �@ �C�8�:�?D; : �Y&8��� @'� ?@&�@?>�@-
DC�� Bf���. 	&? V&�@'� V�&f�@' C&�D?��C?>:�&� �D�&:�&D?>, _C�����; : D@f@ &�@-
:>8��� >�?@��@C?��`��� :�_&: 8�; '@?B>_>�@DC&Y& C:>@?>_' B>�&D&BDC>g �'&:, &C_�-
:@?D; &??@D����&� � ?@&�@?>�@DC�� V@�>B@�>�, Y8@ @� �:;_�:@?D; �@V�?a>; V�>C�8-
�&� V�&f�@'�, 8& �DD'&?�@�>; _��@�>; C&?&�&� �> &�?&�&Y, �> Y�&D@&�&Y �@ D�>Dg&8;?. 
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p��&@ V&�&�@�>@ 8@� �@ D�@8�@? D�>??` �@_��`??&' V�&D?&Y& �@f�@�@�>;,  �8�@�>? 
?�C?&:?` CC 8@B@�_>:��� V�>�', V&D�@8D?:&' C&?&�&Y& '@?B>_>C �D?��;@?D; &? ��>-
_ V�&f�@'�, Y�&_;�@� &f����>?` g>?�D : C&'V�@CD@ @� f_&:�g C&'V@?@�a>�. 

5�''>��; DC_��&@, '&��& D&V&D?:>?` �@�?� ?@g�>�@DC&� �a>&��`�&D?> D �@�?'> 
�a>&��`�&D?>, &f����>:��>'>D; : @D?@D?:@��&����&' '�U�@�>> (&�>@�?>�&:��&' 
� V&_��>@ V�>�&8�), > �@�?'> '@?B>_>�@DC&Y& '�U�@�>; (&�>@�?>�&:��&Y& � ?��D-
a@�8@�a>� fD?�Ca>> @D?@D?:@��&Y& V&�;8C). p���@ q?&Y& D&V&D?:�@�>; '&��& D:@D?> : 
��>?>�@DC�� ?f�>a� ?>V&�&Y>�@DC>g �_�>�>� (?f�>a 1). 
�f�>a 1 – 
��>?>�@DC; ?f�>a ?>V&�&Y>�@DC>g �_�>�>� 
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 ����! 

��_�	� 
;�9����� 

V�@8'@? V�>�&8�, 8���� : 
&V�?@ 

V�@8'@?�; D?&�&� '�D�>, 
_8��; �D�&:��@ Y��>a� 
8�; &V�? 

�'&V&D?>Y@'�� V�@8'@?, 
?��Da@�8>����>� V�>�&8� 

���_�	� 
;�9����� 

q'V>�>�@DC>� V�C?>�@DC>� ?��Da@�8@�?�`��� 

���9��	� 
 ���� 

a)� B@�&'@�&�&Y>�@DC; &�@-
:>8�&D?`, 

b)� qCDV&_>?>:�; :�>?>:-
�&D?`, 

c)� @D?@D?:@��; &f�D�&:�@�-
�&D?`, 

d)� �&C�>_&:��; :>?�`-
�&D?`, 

e)� D@�>�`�; BC?&Y�B>�-
�&D?` 

a)�B��Ca>&��`�; :&D?�@-
f&:��&D?`, 
b)��&Y>�@DC; &8�&_��-
�&D?`, 
c)� &V@�a>&��`�; ?��D-
�>��@'&D?`, 
d)�D>D?@'�; D&:'@D?>-
'&D?`, 
e)� V�&a@8���; V�@8DC_�@-
'&D?` 

a)�qDD@�a>�`��� D�VV�@?>-
:>_', 
b)�'@�?�`�; 8@B>�>?>:-
�&D?`, 
c)�C&'V@�D?&��&D?`, 
 
d)�D>D?@'��� V�>&�>_', 

 
e)�C&�?>���`�; �?>a>V-
a>; 

2 &��4�6 �6������# ����"�������6#��� 7���4�� � :���6�:�� 
��&f�@' &�?&�&Y>�@DC&Y& D??�D C&�D?��C?>:�&� �D�&:�&D?> D?:>?D; : C�DD>�@DC&� 

B>�&D&B>>, V�@>'��@D?:@��&, : '@?&8&�&Y>�@DC&' C���@, �?& V�@8V&�Y@? &?C_ &? V�&-
f�@'��g �@B@�@�a>� > '>�&:&__�@��@DC>g C&��&?a>� B?�`�&Y& 8�; ��f&� '@?&8&�&Y>> 
�@�>' V�;'&Y& &fD��8@�>; «&D�&:�&Y& :&V�&D B>�&D&B>>». 5& :�@'�� C�?&:DC&Y& C�>-
?>a>_' «C&�D?��C?>:�; �D�&:�&D?`» V&8�?D; CC '@?&8&�&Y>�@DC>� V�>�', �DD�>?���� 
� :&DV�&>_:@8@�>@ &�?&�&Y>�@DC&Y& qC:>:�@�? D�@8D?:'> '�D�>?@�`�&� >���_>>, 8&:@-
8���&� 8& ��?>��&Y& :?&'?>_'. 	D;C; '?@�>�`�; &V�@8@����&D?` V&8�?D; '@?&8&�&-
Y>�@DC> CC �D?��� V�@a@8@�? V�&8�C?>:�&D?>. �C, �V�>'@�, b.	.�. �@��>�Y �?:@��8-
@?, �?& «&V�@8@����; '?@�>; @D?` ?C�@ V�&8�C?, >, D�@8&:?@�`�&, &f�8@? D:&�D?:'> 
V�&8�C?, ?C CC V�>�&8 :&_�>C@? 8�; '@�; V�?�' C&�D?��Ca>>,  :D;C; C&�D?��Ca>; @D?` 
V�&8�a>�&:�>@. 5�@8&:?@�`�&, V&DC&�`C� q?&? 8��>_' &f����>:@?D; : C�@D?:@ D��@-
D?:@��&Y& : C�8&� C&�D?��Ca>>, &� 8&��@� D���>?` > @8>�D?:@���' �8&:�@?:&�;��>' 
&f¥;D�@�>@' :D@g ;:�@�>�» [1, D.25]. ��@8�&�@��; �@��>�Y&' V�&Y�'' &�?&�&Y>_a>> 
8��>_' :@�� : ?&', �?& �DC��:@? ��?�&D?` C&�D?��Ca>> : C�@D?:@ ��>?>�@DC&Y& V�>-
_�C :D;C&� C&�D?��Ca>>, &V>D�:@'&� : f>����g &VV&_>a>;g �@�@_ CD>&'?>_a>� _-
C&� >DC������&Y& ?�@?`@Y&, �& : �@� &?D�?D?:�@? &f¥;D�@�>@ ?&Y&, V&�@'� q?& '@?�&Y>�@-
DC&@ &D�&:�>@, �@�@:�?�&@ 8�; '�D�>?@�`�&Y& V�&a@DD, 8&���& >D�@�V�:?` D���&D?��@ 
g�C?@�>D?>C> �@�`�&Y& V�@8'@?. ��DD>�@DC; B>�&D&B>; >Dg&8>?, ?@' D'�', >_ ?&Y&, 
�?& C&�D?��C?>:�; �D�&:�&D?` f@DV�@8V&D��&��& Dg@'?>_>��@? �@�`�&D?`, C&?&�;, : 
D:&� &�@�@8`, �@ _C���@? : D:&�' D�g&' &D??C@ �>CC&Y& D&fD?:@��&Y& D&8@���>;, &f�-
_���@Y& '@?B>_>�@DC�� _Y8C� : CC&'-�>f& V�@8'@?�&-:@�>B>a>��@'&' C�@D?:@. �D�> 
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q?& ?C, ?& C&�D?��C?>:�; �D�&:�&D?` >''�@�?� :D;C&� V�@8'@?�&� �@�`�&D?>, �@ &f�-
���>:; V�> q?&' �>CC>g �@&?���8@'�g V�@8'@?��g �@C:>_>?&:, �?& V�&?>:&�@�>? _8@-
C��>�&:��&� �D?�&:C@ � &�?&�&Y>_a>� 8��>_' >'@��& : DV@C?@ @Y& &D&f@��&� V�&-
8�C?>:�&D?>, &f C?��`�&D?> C&?&�&� 8&��@� D:>8@?@�`D?:&:?` �DV&_�:@'�� C&'V�@CD 
DV@a>B>a>�&:���g _��@�>�. 	&_�>C@? :&V�&D & ?&', CC q?&? C&'V�@CD C:�>B>a>�&:?`: 
CC >8@�`���, ?& @D?` �@_:>D>'�� &? D&_��>;, �& :V&��@ &f¥@C?>:��� (V&8&f�& V�?&-
�&:DC>' >8@;'), >�> �@ CC 8&D?>�@�>@ '�D�>, C&?&�&@ �@:&_'&��& f@_ ��>�>; '�D�;�@Y& 
D�f¥@C?? �'V>�>_' �>_:&8>? >8@�`�&@ 8& �@_��`?? �DD�8&��&Y& &f&f�@�>; 8���g 
&V�?, V�@:��; @Y& : V�&8�C? '�D�>?@�`�&� 8@;?@�`�&D?> > �>U; @Y& &f¥@C?>:�&Y& D?-
?�D. 
 &VV&�@�?� q'V>�>_' V�>8�? _�D?�� �@_��`??' '�D�>?@�`�&Y& V�&a@DD D?-
?�D >8@>, >'@��@� :@���� > �@>_'@���� D���&D?`. �f V&8g&8 '&Y�? V�>:@D?> C &U>f-
C', �& V�&?>:&V&�&��&Y& V��. �f�@Y& :�@q'V>�>�@DC&Y& C�>?@�>; �'@D?�&D?>, �f@�@Y-
��@Y& &? &8�&� >_ q?>g &U>f&C, �@ '&�@? f�?`. �?>' &f¥;D�;@?D; &?C_ &? �_�>�@�>; '�D-
�@��&Y& > >8@�`�&Y& DV@C?&: V& BC?� >g @8>�&:�@'@��&� �&C�>_a>> : V�@8'@?@. �& :D� 
8@�& : ?&', �?& C&�D?��C?>:�; �D�&:�&D?` V&_:&�;@? :�;:>?` �_�>a� : �@>B>Ca>> '�D�@� 
> >8@� � ��&:�@ &?�&U@�>; V�&a@DD C �@_��`??�, f@_ �@Y& D'& V&�;?>@ C&�D?��C?>:�&� 
�D�&:�&D?> ?@�;@? D:&� &V@�a>&��`��� :&D?�@f&:��&D?`.  

5&:@�U@��& &�@:>8�&, �?& D ?&�C> _�@�>; ?@g�>�@DC&� �a>&��`�&D?> �D?:&�@�>@ �@-
_��`??>:�&Y& DV@C? : V�&a@DD��`�&', ;�C>' V�>'@�&' C&?&�&Y& '&Y�? D���>?` qCDa@DD� 
Y@Y@�`;�DC&Y& «D�;?>;», �>U@�� &V�@8@�;��@Y& _��@�>; > �@V�>@'�@'�. 	&? V&�@'� �@Y-
?>:�; 8>�@C?>C CC : @� DV>�>?��>D?>�@DC&�, ?C > : '?@�>�>D?>�@DC&� :@�D>;g &C-
_�:@?D; �@D&D?&;?@�`�&� V@�@8 �>a&' V�&f�@'� C&�D?��C?>:�&� �D�&:�&D?>. �?& V&_:&�>-
�& b.
. ��@�8@�@�f��Y� V�>_�?`, «�?& �>D?& &?�>a?@�`�&@, f�8��> �>�@' > >'@; D:&� 
D���&D?` : &8�&' ?&�`C& f@_�D�&:�&' �V�_8�@�>>, �@ '&�@? f�?` V&D?:�@�& D��>'» 
[2, D.158]. �&�D?��C?>:�; �D�&:�&D?` �@ &f�8@? ?�>f�?&' V�&8�C?>:�&D?> CC V�>_�-
C&', Y��?>����>' D'&'� @� V&�;?>� �D?&��>:�� > 8&D?�V��� 8�; �@�&:@�@DC&Y& V&�>-
'�>; �&Y>�@DC�� >8@�?>��&D?`, f@_ C&?&�&� &� :��&�8@?D; : 8>DB��Ca>&��`��� > 
V�Y'?>�@DC>-�@&V@�f@�`��� '�D�>?@�`��� B>Ca>�, �>U����� 8�; ?@g�>�@DC&� �a>&-
��`�&D?> CC>g-�>f& >�?@�@D��g D:&�D?:. �V&_8�&� �@Ca>@� � q?& '&��& D�>??` C&�-
D??a>� �. �&Y@�: «5@��D >'@@?D; @8>�D?:& V�@8'@?, C&?&�&@ �@ :>D>? : :&_8�g@, �& C&-
?&�&@ 8@�D?:�@? > &f&D�&:�:@?D; : �@V�@��:�&' V�&>_:&8D?:@ B��8'@�? 8�; V�@8'@?» 
[3, D.446]. oC_�>@ � :&_'&��&D?` C&�?>���`�&� :&DV�&>_:&8>'&D?> V�@8'@? CC �D�&:-
�&Y& C&'V�@CD q'V>�>�@DC>g 8@?@�'>�a>� D&D?:�;@? _��>'&@ 8&D?>�@�>@ T�f��YDC&Y& 
�@&C�?>�D?:, D&g��;:U@Y&, &8�C&, : D'&� ?�C?&:C@ C&�D?��Ca>> �@�?� >_���`�&Y& 
C�>?>�@DC&Y& V��>_', V�>D��@Y& 8��&'� �V�:�@�>� B>�&D&BDC&� '�D�> : a@�&', &_-
f&�@��&Y&, D&Y�D�& V�>_��>� 
. �&'�, «V�>�a>V&' ?C�@ > : �_C&' D'�D�@ �@&f�D�&:-
�@��&Y& �D�&:>; V&_��>; f�?>;» [4, D.133]. �?&? �_C>� D'�D� &V@�a>&��`�& D&:'@D?>', 
&8�C&, D V&�;?>@' C&�D?��C?>:�&� �D�&:�&D?>, V&DC&�`C� V&D�@8�;; C?��>_>��@?D; V&-
D�@8D?:&' Y>V&?@?>�@DC>g,  �@ C?@Y&�>�@DC>g D��8@�>�, :_;?�g : >g f@_�D�&:�&D?>, �?& 
V&_:&�>�& ��DDC&'� �@&C�?>�a� 
.�. 	:@8@�DC&'� �?:@��8?`, �?& «�U@ �D�&:�&@ D��-
8@�>@, C&�@��&, f�8@? �@ : D&D?&;�>> V�>:@D?` C ?C&'� 8&C_?@�`D?:� &f�@Y& D>�?@?>�@-
DC&Y& D��8@�>;, V�> C&?&�&' �@ f��& f� �8&f�&D?> V&�`_&:?`D; : :>8@ 8&C_�:��@Y& 
&D�&:�>; 8��Y>' &f�>' D>�?@?>�@DC>' D��8@�>@'» [5, D.203]. �C&� g&8 '�D�> V&_:&�;@? 
V&D?:>?` V&8 D&'�@�>@ :&_'&��&D?` V�&Y�@DD ����&Y& V&_��>;, &V>���@Y&D; ?&�`C& 
� &8�> C&�D?��C?>:��@ �D�&:�&D?>, :_;?�@ f@_&?�&D>?@�`�& C >g D&8@��?@�`�&'� �@�`-
�&'� C&��@�;?�, 8��&'� V&D�@8D?:&' ��:D?:@���g &���@�>�. 

T@?&8&�&Y>�@DC>� V��>_' @D?` D�@8D?:>@ fD?�C?�&D?> '�D�>, @� �@DV&D&f�&D?> &f�@-
D?> D@f; : '?@�>�@ V�@8'@?�&Y& &V&D�@8D?:&:�>;. 	 ��' fD&��?>_>��@?D; B&�'?>: 



c+, %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

�������������#��	�"���;�	��;���� !�	������	�����"����������

 

'�U�@�>; > : ?C&' :>8@ :�8�?D; _ >8@�, C&?&�&� �@�`�&D?` 8&��� D&&?:@?D?:&:?`, �& 
C&?&�&� &� >D�@�V� f�?` �@ '&�@?. ���>_' D?�@'>?D; D&D?&;?`D; : C�@D?:@ '@?&8 &f¥-
@C?>:a>> �&�', V�>�8�@��>g 8&��@�D?:&:�>�, �& �@ :�?@C��>g >_ D��@D?:&:�>; 
V�@8'@?�&Y& '�&Y&&f�_>; V&_�:@'&� 8@�D?:>?@�`�&D?>. ��>_>D &f�@?@? : C�>?>C@ D:&� 
�&Y&D, :DC��:��>� >DC�DD?:@��&D?` fD?�C?��g Y��>a, �:;_�:@'�g '�U�@�>@' f�-
?>�. ��>_>D �D?�&:&C '@?&8&�&Y>�@DC&Y& V��>_' V&_:&�;@? :�;:>?` B_�, : C&?&��g �&�-
'?>:>D?DC; fD?�Ca>; '@�;@? D:&> B��Ca>&��`��@ &D&f@��&D?>. �D�&:��@ '&'@�?� 
'&��& V�@8D?:>?` : :>8@ ?f�>a� B_&:�g �&�'?>:&: (?f�>a 2). 

�f�>a 2 – �f�>a B_&:�g �&�'?>:&: C�>_>D '@?&8&�&Y>�@DC&Y& V��>_' 

4
.( ���#8�(��� ���$�#��
 ��.��!�
�( 
K�	����#��	�� 8&Y'?>_' Y&?&:�g V&�;?>� �DU>�@�>@ &f¥�' V&�;?>; &f@Da@�>:�>@ D&-

8@���>; 
 ���9�� C�>?>C CC �@B�@CD>; V& 

V&:&8� Y��>a 
DV@a>B>Ca>; D&8@���>; �@�;?>:>_a>; V&-

�;?>���g &f¥�'&: 
����	����#��	�� �@�;?>:>_' V�@8V&D��&���g 

D�fD?>?�a>� 
C&�D?��>�&:�>@ �D�&:>� 8�; 
�_8@�@�>; &f¥�'��g > D&8@�-
�?@�`��g BC?&�&: 

:�?@D�@�>@ �@_��`-
??&: B&�'�>_a>-
@� BC?&�&: 

3 &��6���#�����0 �6�����6�� � #����#6�� :���6�:�� ���#� 
�@D&D?&;?@�`�&D?` V��>D?>�@DC&Y& V&8g&8 C V�&f�@'@ C&�D?��C?>:�&� �D�&:�&D?> D?-

�&:>?D; V&:&8&' 8�; V&>DC&: Y��? @8>�D?: &�?&Y�&D@&�&Y>�@DC&Y& D>�?@_ C&�D?��C?>:-
�&� �D�&:�&D?> : ?@'?>_a>> V@�a@V?>:��g C&'V�@CD&: CC DD&a>?>:��g &f�_&:�>�, 
&f�8��>g &?�&D>?@�`�&� �D?&��>:&D?`�, 8&D??&��&� 8�; �@�@:�?��g &?V�:�@�>� V�&-
Y�&D?>�@DC&� B��Ca>> : �@�&:@�@DC&' V&_��>>. �C&� V&8g&8 V�@8V&�Y@? &?C_ &? CC>g-
�>f& '@?B>_>�@DC>g >�?@�V�@?a>� C&�D?��C?>:�&� �D�&:�&D?>, >f& 8�; ?&Y&, �?&f� D�>-
??` V@�a@V?>:��� C&'V�@CD �D?&��>:�' DD&a>?>:��' &f�_&:�>@', '&��& &Y��>�>?`-
D; �C_�>@' � ��>�>@ D??>D?>�@DC&� _C&�&'@��&D?>, &f�_���@� >�:�>�?��� C&�-
a@V?��`��� >�?�&@C? 8�; C:�>B>a>�&:��&� V&8f&�C> :�>?>:��g 8���g. �'V>�>&-
C�>?>a>_' �. Tg > �. 
:@��>�D V�@8D?:�;� D&f&� V&V�?C� �@U@�>; V�&f�@'� C&�-
D?��C?>:�&� �D�&:�&D?> : D>?�a>> B�&�?�`�&� �?�?� D�fD?�a>�`�&D?>, :��_>:U@�D; 
: D:@8@�>> D'>g q'V>�>�@DC>g 8���g C 8>BB@�@�a>�&:��&� D>':&�>C@ V�&a@DD&: q�@�-
Y@?>�@DC&Y& &f'@�. 	&_:@D?>: &?C_ &? '@?B>_>�@DC>g V�>?;_�>� �_�' : C�@D?:@ f_&-
:&� V�@8V&D��C> ����&Y& V&_��>;, q'V>�>&C�>?>C> D?�@'>�>D` &Y��>�>?` D'& V&_�-
�>@ CC ?C&:&@ D@�>;'> C&�D?��C?>:��g �D�&:�&D?@�, :_>'&8@�D?:>@ '@�8� C&?&��'> 
8&���& f��& D&&?:@?D?:&:?` &f�@� Bf��@ q�@�Y@?>_'. p&D??&��&D?` V&D�@8�@� D ?&�C> 
_�@�>; �a>&��`�&D?> �@ :�_�:� � q'V>�>&C�>?>C&: �>CC>g :&_��@�>�. �. Tg V>D�: 
«�C&� DD&a>a>> &C_�D; 8&D??&���', �?&f� &D:@?>?` �DD'?�>:@'�� _8@D` 8@;?@�`-
�&D?` ����&� B�?_>>. �& g�8&�@D?:@��; B�?_>; &f����>:@? : D:&>g V�&;:�@�>;g 
>_:@D?��@ &D&f@��&D?>, > 8�; >g >_�&�@�>; '� 8&���� V&�?> �@DC&�`C& 8�`U@. 
DD&a>-
a>; �@ &Y��>�>:@?D; V�&a@DD'> D&_��>;, V�@8D?:�@�>;'>. 	&&f�@ :D@ V�&a@DD� &�Y-
�>_', D&:'@D?�& �D?& V&:?&�;��>@D;, &f����>:�? ?@�8@�a>� C D&g��@�>� q?&� D:;-
_>» [6, D.169]. 5&Y�D�& &D�&:&V&�&��>C� q'V>�>&C�>?>a>_', DD&a>a>; :&_�>C@? � &D-
�&:@ �@D?�>C?>:��g B��Ca>&��`��g CC&'&8a>�, 8&D??&���g 8�; :&DV�&>_:@8@�>; 
�D?&��>:&Y& q�@�Y&&f'@�. �Dg&8; >_ V�>�a>V «qC&�&'>> '�U�@�>;», :D;C�� �D�&:�&D?` 
V&_��>; '&��& D�>??` ?C&:&� ?&�`C& :��?�> DD&a>a>>, Y8@ &� �8@�;@?D; B��Ca>;'>, 
&V?>'>_>��@'�'> : C&�D?��C?>:�&-_��>'�g �>'>?g. o V&D�@8�>g �@? > �@ '&�@? f�?` 
D&fD?:@��& '?@�>�`��g qC:>:�@�a>�,  '&Y�? f�?` D>':&�>�@DC>@ qC:>V&?@�a>��, ;:-
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�;��>@ B>_>�@DC>� D'�D� 8&V�D?>'�g : qV>D?@'&�&Y>�@DC&' V��@ CD>&'?>C, V&DC&�`C� 
?C&:�@ V�@8D?:�;�? D&f&� �_�>���@ DV&D&f� C?�&Y>_a>> DD&a>a>� D ?&�C> _�@�>; 
>g V�&?>:&�@�>:&D?>.  

	 D>?�a>> '@?B>_>�@DC&Y& &f@Da@�>:�>; D&8@��?@�`�&Y& V&D?��? & '?@�>�`�&' 
@8>�D?:@ '>� C&�D?��C?>:�; �D�&:�&D?` D?�&:>?D; &V@�a>&��`��' D>':&�&' C?��>-
_a>> _8@D` > D@��D 8&V�D?>'&Y& CD>&'?>�@DC&Y& V�&?&C&�. 
fD?�Y>��;D` &? V�&f�@'� 
&�?&Y�&D@&�&Y>�@DC&Y& D??�D q�@'@�?&:, &f�_���>g C&�D?��Ca>�, '&��&, :D�@8 _ 
W. ��?�� V�>_�?`, �?& «V@�:�@ V&�;?>; '&��& D�>??` �>D?�'> D>':&�'>, D'�D� C&?&-
��g �@&V�@8@��� > f@_�_�>�@� > C&?&��@ 8&���� ?&�`C& �8&:�@?:&�;?` V@�:�' V�@8�&�@-
�>;'. �&�;?�&, V&q?&'�, �?& &8� > ? �@ B&�'�`�; 8@8�C?>:�; ?@&�>; '&�@? >'@?` �@-
DC&�`C& '?@�>�`�& �_�>���g V�>'@�@�>�, @D�> :&_'&��& ��?> 8�; �D'f�; �@&V�@8@-
�����g D>':&�&: �@DC&�`C& >�?@�V�@?a>�, &8>�C&:& '&Y��>g �8&:�@?:&�;?` �D'f�` 
�@8&C_���g V�@8�&�@�>�» [7, D.35]. �C&� V&8g&8 C V�&f�@'@ C&�D?��C?>:�&� �D�&:�&D?> 
:V&��@ V&8g&8>? 8�; '?@'?>C>, >'@��@� 8@�& D &f¥@C?'> V�&>_:&�`�&� V�>�&8�, C&?&-
��@ : �:�&� '@�@ DV&D&f�� CC �@ &f�8?` �>CC&� V�>�&8&� :&&f�@, f�8��> �>U����'> 
:D;C&Y& &�?&�&Y>�@DC&Y& :@D, ?C > f�?` V�>D��>'> :D;C&� V�>�&8@, >''�@�?�& @� :��?-
�@��@'� V&�;?>�, �@ f�8��> '�D�>'�'> :�@ @�. �'@; 8@�& D &f¥@C?'> V�&>_:&�`�&� V�>-
�&8�, '?@'?>C �@ '&�@? :�8:>Y?` C:�>B>a>�&:���g ?�@f&:�>� C �_Y��>�@�>� 
&f¥�'��g > D&8@��?@�`��g V�>_�C&: V&�;?>;, CC ?& �@&fg&8>'& 8�; :�f&� ��:D?:@���g 
>�?�>?>:��g V�@8:&Dg>�@�>�, :&D?�@f&:���g V& &D�&:�&'� VD>g&B>_>&�&Y>�@DC&'� _-
C&�� 	@f@�-b@g�@� > V& «UY� ��BB8>�Y» 8�; &f�_&:�>; DD&a>?>:��g C&'V�@CD&:. 
�D�&:�&� VD>g&B>_>&�&Y>�@DC>� _C&� 	@f@�-b@g�@� >Y�@? : VD>g&�&Y>> ?� �@ �&�`, �?& 
> ?�> _C&� �`�?&� : '@g�>D?>�@DC&� C�?>�@ '>�. ���@�>@ q?&Y& _C&� : ?&', �?& 
�_�>a '@�8� B&�&' > D?>'��&' �&D>? V&�;8C&:�� g�C?@� > V&8�@�>? ���?� V�> V&'&-
�> �&Y�>B'&:. T� :>8>', �?& C�@D?:@���@ �_�>�>; '@�8� :&DV�>;?>;'> '&��& V�@8-
D?:>?` CC C&�>�@D?:@���@. �@ '@�`U@� B��8'@�?�`�&D?`� 8�; ����&� qCDV@�>'@�-
?�`�&� VD>g&�&Y>> &f�8@? > V&�;?>@ «UY ��BB8>�Y», V&8 C&?&��' V&�>'@?D; �V�@-
�8��@@ �DV&_��>@ V�@8'@?�&� a@�&D?�&D?> &f�_, V�@8U@D?:���@@ �D?��' V@�a@V-
?>:��' 8@?�;'. W>U` C&D:@���' &f�_&' C�@D?:@���@ g�C?@�>D?>C>, &Y��>�>:��>@ 
�?>a>Va>> ��:D?:@���g :&DV�>;?>� V& C�&�� ?��Da@�8@�?�`�&� ��>?>C> C�?&:DC&� 
?f�>a� C?@Y&�>�, '&Y�? f�?` V�@8D?:�@�� C&�>�@D?:@��&, CC ?&Y& ?�@f�@? CD>&'?>C 
�Y�;8��g V�@8D?:�@�>�. �?& _��>?, �?& C&�D?��C?>:�&� �D�&:�&D?`� '&��& D�>??` 
B&�'?>: ?C&� Y>V&?@_�, C&?&�; V&_:&�;@? 8&D?>�` &f�@_��>'&� '@�� ?��_>?>:�&D?> 
8�; �?>a>Va>� :&DV�>;?>;, :�����>g >�?@�D>:�&D?` C�@D?:, > 8�; CD>&' �Y�;8�&-
Y& V�@8D?:�@�>;, &f��>�>:��>g C&�>�@D?:@���� qCD?@�D>:�&D?`.  

�&���@?D;, �?& C&�D?��C?>:�; �D�&:�&D?` &f@DV@�>:@? ?��_>?>:�&D?` BC?&: :��?-
�@��@Y& > :�@U�@Y& &V�?. �f�_�; Y>V&?@?>�@DC> ?�@?>� ��@�2 8�; D�:�@�>;, C&�D?��C-
?>:�; �D�&:�&D?` ;:�;@? �Y�;8�& D' qBB@C? �&Y>�@DC&� ?��_>?>:�&D?>. �& @D�> q?& ?C, 
?& :D;C; C&�D?��C?>:�; �D�&:�&D?` 8&��� �@&fg&8>'�' &f�_&' ?�@f&:?` �@��?��g > 
?&�`C& �@��?��g &VV&_>a>�, : C&?&��g ?��_>?>:�&D?` D�@8�@Y& ?@�'>�3 V�@8D?�? CC 
«&V&D�@8D?:&:�>@» : 8>�@C?>�@DC&' Y@Y@�@:DC&' D'�D�@, �?&, &8�C&, : C&��@ V�&?>:&�@-
�>? >8@@ ��?�&D?> C&�D?��C?>:�&� �D�&:�&D?> : V��@ @� ��>?>�@DC&� >D?>��&D?>, :�?@-
C��@� >_ f>���&D?> ?@'?>�@DC&� &VV&_>a>>. 

                                                           
2 «��@?>� ��@� 8�; D�:�@�>;» - q?& V&�;?>@, � C&?&�&' &D�&:� V�>�a>V ?��_>?>:�&D?>, D�?` C&?&�&Y& : ?&', �?& @D�> 
8: V�@8'@? : CC&'-�>f& &?�&U@�>> �:�� ?�@?`@'�, ?& &�> �:�� : ?&' �@ &?�&U@�>> 8��Y 8��Y�. ��� .������. 
3 	 «D�@8�@' ?@�'>�@» &D��@D?:�;@?D; 8>�@C?>�@DC&@ D�;?>@ :_>'&>DC�����>g V�&?>:&V&�&��&D?@�, V�>D��>g f-
D?�C?�&'� '�U�@�>� �DD�8C. ��� .������. 
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«��&?>:&�@�>@» '@�8� ��>?>�@DC&� ��?�&D?`� > 8>�@C?>�@DC&� �@��?�&D?`� C&�-
D?��C?>:�&� �D�&:�&D?> V�@8D?:�;@?D; B?�`��' �>U` 8�; fD?�C?�&-'@?B>_>�@DC&Y& 
'�U�@�>;. ��& :>8>?D; ?C&:�', @D�> >Dg&8>?` >_ V�&?>:&V&D?:�@�>; ��?��g > �@��?��g 
B��Ca>�, V�@8V&�Y��>g Y>V&?@_� & �_�>���g &D�&:�>;g D>''@?�>>. ��>�>'; :& :�>-
'�>@ &�?&Y�&D@&�&Y>�@DC�� 8:�D&D?:�&D?` C&�D?��C?>:�&� �D�&:�&D?>, '&��& Y&:&�>?` & 
�_�>�>> DV&D&f&: @� >�?@�V�@?a>> : f�?>> > : '�U�@�>> &?�&D>?@�`�& ��>?>�@DC>g > 
8>�@C?>�@DC>g DV&D&f&: @� V�&?&C&�`�&Y& V&_>a>&�>�&:�>;. �? &Y&:&�C �>C&>' &f�-
_&' �@ ;:�;@?D; D&B>_'&', �& _C���@? : D@f@ �C_�>@ � ?@ &D�&:�>;, C&?&��@ V&_:&�;�? 
�V&?�@f>?` ��f�� C&�D?��C?>:��� �D�&:�&D?` D&B>D?>�@DC>. �&�` DC&�& �> &8� '�D�` > 
�> &8>� V�@8'@? D'> V& D@f@ D&B>_''> �@ ;:�;�?D;,  D?�&:;?D; ?C&:�'> &?�&D>?@�`�& 
D:&@Y& �_�D : �@:@�>B>a>��@'�g Y>V&?@_g, C&�D?��C?>:�; �D�&:�&D?` �@ '&�@? >_f@Y��?` 
>g &f�@� D�8`f�. �C>' f� V�@:�?��' �> f�� �_�D D ?&�C> _�@�>; D&B>D?>�@DC>g �D?�&-
:&C, &� '&�@? D&D?&;?`D; : D:&�' D&B>D?>�@DC&' C�@D?:@ ?&�`C& V�> ��>�>> �&�'� V&�;-
?>;, C&?&�; q?>' �_�D&' B&�'>��@?D;. �&�` DC&�& _ :D;C&� 8@B&�'a>@� D?&>? :&_'&�-
�&D?` B&�'�>_a>> V& C�&�' �&�'�`�&Y& D�f¥@C?, �@? &D�&:�>� D@?&:?` � ?&, �?& 
C&�D?��C?>:�; �D�&:�&D?` &?;Y&�@� �@C>' D&B>D?>�@DC>' �_�D&'. �&? BC?, �?& V&D�@8-
�>� �@ >DC����� f@_ V�@8:�>?@�`��g �DD'&?�@�>�, ;:�;@?D; C&D:@���' V&���>?@�`D?:&' 
: V&�`_� ?&Y&, �?& D��@D?:�@? �&�'?>: C�DD>�@DC&� B&�'�>_a>> C&�D?��C?>:�&� �D�&:-
�&D?>. 	&V�&D �@ &?�&D>?@�`�& ?&Y&, �DC&�`C& q? B&�'�>_a>; 8&D?�V� 8�; ��>��&Y& 
�&D>?@�; D�f¥@C?>:�&D?>, �@ @D?` :&V�&D ?@&�>>, >f& q?& :&V�&D & ?&', �DC&�`C& D�f¥@C?, 
V�>f@Y��>� C C&�D?��C?>:�&� �D�&:�&D?>, �8@��� 8&f�&� :&�@�, C&?&�; V&_:&�;@? @'� 
D??` >V&D?D`� �&�'�`�&Y& D�f¥@C?, '�D�;�@Y& D:&� @8>�D?:& V&D�@8D?:&' �@Y>?>'��g 
a@��&D?��g �D?�&:&C. �?&? CD>&�&Y>�@DC>� �C��D V�&f�@'� C&�D?��C?>:�&� �D�&:�&D?> 
>'@@? V�C?>�@DC>� D'�D�, V&q?&'� &� �@ '&�@? &f�8?` _��>'&D?`� 8�; _��>;, _;:�;-
��@Y& & D@f@ CC & ?@&�>>. 5�@8&:?@�`�&, :D� 8@�& >DC���>?@�`�& : �&�'?>:g B&�'�>-
_a>>, &f@DV@�>:��>g C&�?>���`�&D?` _8���g V&�@:�g qBB@C?&: C&�D?��C?>:�&� 
�D�&:�&D?> 8�; C&�?@CD?��`�&� C&�B>Y��a>>, g�C?@�>_���@� &?�&U@�>@ f�?>; > '�U-
�@�>;.  

�@&�>; '�&�@D?: &f�8@? �@&fg&8>'�' �&�'?>:��' V&?@�a>�&', V&_:&�;��>' 
?�C?&:?` &�?&Y�&D@&�&Y>�@DC�� V�&f�@'� D V&_>a>� '@?B>_>�@DC&Y& �@�?��>?@?, & ��' 
D:>8@?@�`D?:�@? V�&Y�''�; V�@'f�� b. ��D8&�B: «T�&�@D?:& :&_�>C@? V�?�' &f¥-
@8>�@�>; &?8@�`��g V�@8'@?&: (:@�@�) : &8�& a@�&@. ��& @D?` '�&�@D?:@��&D?`, '�D�>'; 
CC @8>�D?:&. �D�> f� q?> >�> V&8&f��@ >' :�DC_�:�>; :�D?:�;�>D` : C�@D?:@ &V�@8@-
�@�>�, ?& '&��& f��& f� :V&��@ &D�&:?@�`�& :&_�_>?`, �?& &�> &V�@8@�;�? ?:?&�&Y>�@-
DC> >�> 8�@ &V�@8@�;�? �@;D�&@ �@�@_ �@;D�&D?> >�&Y& �&8. �8�C& '� '&�@' >g ?&�C&-
:?` V�&D?& CC �C_�>; � �@C&?&��� V@�:&���`���, :D@' D:&�D?:@���� C? '�U�@�>;, 
C&?&���, f�?` '&�@?, > �@�`_;,  '&�@? f�?`, > �@ ����& �_�Y?` � 8��Y>@, f&�@@ V�&D?�@ 
C?�» [8, D.9]. 5'�D� q?&Y& V�>_��>; : ?&', �?& ?@&�>; '�&�@D?:, :&-V@�:�g, �@ 8&V�DC@? 
8@B>�>?>:��g �@U@�>�, f�8��>, V&8&f�& Y@Y@�@:DC&� 8>�@C?>C@, f@DV�@8V&D��&���' _�-
�>@', :&-:?&��g, _C���@? : D@f@ :&_'&��&D?` :_>'�&-&f�?�&� >�?@�V�@?a>> q�@'@�?&: 
f�?>; > '�U�@�>; &?�&D>?@�`�& C:�>B>a>�&:��&� a@�&D?�&D?>, : C&?&�&� ;:�@�& >g 
@8>�D?:&, > :-?�@?`>g, _C���@? : D@f@ B&�'?>: C?, 8@�D?:>?@�`�&D?` C&?&�&Y& _C���@-
� ?&�`C& : �@�D?&��>'&' D>�?@_@ &�?&�&Y>�@DC>g > Y�&D@&�&Y>�@DC>g q�@'@�?&:. �&q?&-
'�, :&-V@�:�g, 8@B>�>a>> �?&-?& _��? ?&�`C& V�> ��>�>> '�&�@D?:, :&-:?&��g, '�D�>-
'&D?> q�@'@�?&: D&&?:@?D?:�@? a@�&D?�&D?` f�?>; >�> f�?>� q�@'@�?&: D&&?:@?D?:�@? a@-
�&D?�&D?` '�D�>, :-?�@?`>g, 8@�D?:>?@�`�& ?&�`C& ?&, �?& 8&V�DC@? B&�'��>�&:C� �&�'�. 
	&? V&�@'� 
.
. b�@�C@�` > �. X�-�>��@� ��>��? D'& >_�&�@�>@ ��� ?@&�>> '�&-
�@D?: D _;:�@�>;, ::@�Y��@Y& '@?B>_>C&: : D&D?&;�>@ C&Y�>?>:�&Y& 8>DD&��D: «p�; 



c++��?&�&Y>;�V�&@C?>�&:�>;/�?&'�</�%4(22)A.,=<

����������

 

a@�@� f&�@@ V�&��&Y& &f&D�&:�>; ?@&�>> '�&�@D?: : V�>�a>V@ f@_�_�>��&, D�>??` �> �-
?>�&'>> C?D?�&B&�, _D?:�;��@� �D V&'>'& �U@Y& �@��>; >DC?` 8��Y��, f&�@@ 
�8����� &D�&:�, >�> �@ �DD'?�>:?` >g : C�@D?:@ (D:&@:�@'@��& &f����@��&Y&) D>'V-
?&' f&�@_�>, C&?&��� f@_ �>g '&��& f��& f� > V�&Y�;8@?`» [9, D.31]. �&�D?��C?>:�; 
�D�&:�&D?` D>'V?&'?>��, �& : D@f@ > 8�; D@f; �@ �@_&��?>:�.  

�&:&�; & D>'V?&'?>�@DC&' _��@�>> C&�D?��C?>:�&� �D�&:�&D?>, D�@8�@? >'@?` : :>8� 
@� DV&D&f�&D?`, f�8��> '&8@�`� �D?�&Y& ?@g�>�@DC&Y& �@U@�>;, �C_�:?` � a@��� C�DD 
&�?&�&Y>�@DC>g &f¥@C?&:, &f�8��>g &V@�?>:��' B��Ca>&��&', &?�&D>?@�`�& C&?&�&Y& 
V�:&'@��& �?:@��8@�>@ & ?&', �?& &� '&�@? f�?` �@>B>a>�&:� : D��@D?:���@� C&�B>-
Y��a>> V�@8'@?��g Y��>a, V�>&f�@?; : �>g _��>'&D?` «f�?>;-:-V�>_���&D?>». �?&? Y@-
Y@�@:DC>� ?@�'>� �C_�:@? � :&_'&���� V&�;8&C C?��>_a>> >8@>, : C&?&�&' �@�&:@C 
'&�@? D&D?&;?`D; CC �_�'�&@ > '�D�;�@@ D��@D?:&,  �@ ?&�`C& : C�@D?:@ �&D>?@�; V�Y-
'?>�@DC>g �D?�&:&C. �@Y@�@:DC&@ «f�?>@ : V�>_���&D?>» C&�D?��C?>:�&� �D�&:�&D?> 
D>'V?&'?>��& > 8�; ?&Y& &f�@D?:@��&Y& f�?>;, C&?&�&@ 8@'&�D?�>��@? V&?�@f�&D?` : ?@g-
�>�@DC>g �@U@�>;g �_�&Y& ��&:�;. �@' V�>'>?>:�@@ &f�@D?:&, ?@' '@�`U�� :_�DC?@�`-
�&D?` &f����>:@? > &f�@D?:@��&@ D&_��>@ V�>'@�>?@�`�& C ?@g�>�@DC>' �@U@�>;', :_;-
?�' : '&8�D@ >g &f&f�@D?:�@�>; : C�@D?:@ BC?&� �_:>?>; V�&>_:&8>?@�`��g D>�. �D&-
f@��& V&C_?@�`�& &?�&U@�>@ C '?@'?>�@DC&'� DV@C?� C&�D?��C?>:�&� �D�&:�&D?>, _-
�&�@��&� : ?& >�> >�&@ ?@g�>�@DC&@ �@U@�>@. � q?� D>'V?&'?>C� �C_�:� �. �?@��Y�_: 
«W�8>, f�>_C>@ C ?@g�>�@DC>' ��C', _��? & �&�> C�DD>�@DC&� '?@'?>C> : >��@�@�-
�&' 8@�@ > 'U>�&D?�&@�>>, �& D�>?�? @� :?&�&D?@V@��&�; C ?C&� ?&�C@ _�@�>; >g DC�&�;-
@? �_��@�>@ '?@'?>�@DC>g DV�:&��>C&:. �g &�@�` �8>:�;@?, C&Y8, �V�>'@�, C?&-?& 
Y&:&�>?, �?& :�&a�:DC&@ &f�@D?:& ?@g�>�@DC&� '?@'?>C> �@U>�& V�&f�@'� &f&�&�@C > 
C�V&�&:, V�@8D?:>: >g &V?>'�`��� B&�'� 8�; C�8&Y& C&�?��. o8>:�@�>@ :&_�>C@? V&-
?&'�, �?& q'V>�>C> �@ V&�>'�? C?@Y&�>�@DC>g D��8@�>� ?C&Y& �&8. X&�@@ ?&Y&, �@'?@-
'?>C ��:D?:�@? D@f; &D&f@��& _8@?�' _ �>:&@, C&Y8 C?&-?& 8@�@? >_ @Y& V�@8V&D��&C 
_C���@�>@, V�@:�U��@@ @Y& :&&f��@�>@» [10, D.39]. 5C_��&@ V&_:&�;@? V&�;?`, �?& 
C&�D?��C?>:�; �D�&:�&D?` '&�@? f�?&:?` > :�@ V�Y'?>C>, V�@8�D'&?�@��&� D&a>�`-
��'> �@V�?a>;'> ?@g�>�@DC&� �a>&��`�&D?>, �?& &� _C���@? : D@f@ C&�a@V?��`��� 
'&8@�` '?@'?>_a>> ��>:@�D�', :�;:�;���� D���&D?��@ DV@C?� �@�&:@�@DC&� D:&f&-
8�, C �>D�� C&?&��g V�>�8�@�>? > �'@�>@ 8&�&D>?` 8& 8��Y>g ��8@� >�?�>?>:�&@ :>8@�>@ 
Y�'&�>_>�&:��&Y& '>�, : C&?&�&' :&_'&��& f&�@@ V�&8�C?>:�&@ �_:>?>@ D���&D?��g 
D>� �@�&:@C, �@�@�> ?&, C&?&�&@ D V&_>a>� >D?&�>�@DC&� Bf��� �@Y>?>'>�&:�& : �>Y>8-
��g Da@��>;g C?��>_a>> D�f¥@C?>:�&D?>. 

�&�D?��C?>:�; �D�&:�&D?` ;:�;@? D@f; :& :_>'&V�&�>C�&:@�>> f�?>; : '�U�@�>> > 
'�U�@�>; : f�?>>, &f�_�; '&8@�` >g V�&8�C?>:�&� >�8>BB@�@�a>> : C�DD>�@DC&' U@�-
�>�Y>�DC&' D'�D�@. 5�@8�@?, &8�C&, V&'�>?` & ?&', �?& &�?&�&Y>; > Y�&D@&�&Y>; &f�8@? 
�_��'> B&�'?'> V�&f�@'?>_a>>, D>D?@'��@ �&�'?>:� C&?&��g �@ D&:V8�?. �8>�-
D?:& f�?>; > '�U�@�>; : C&�D?��C?>:�&� �D�&:�&D?> V�>_:�& &f@DV@�>?` f��D '@�8� 
C&'V�@C?&' f_&:�g C?@Y&�>� > ����&� �@a@Va>@� Y>V&?@_�, C&?&�; '&�@? f�?` V&�;? 
CC : &f¥�'�&', ?C > : D&8@��?@�`�&' C���@. �&q?&'� C&�D?��C?>:�; �D�&:�&D?` '&�@? 
8@'&�D?�>�&:?` D:&�D?:, �_�>���>@D; : _:>D>'&D?> &? @� &?�&U@�>; C '@?&8�, �?& 
D�@8�@? >_ V�@8�Y@'&� C&�?�D?>:�&� ?f�>a� (?f�>a 3).  

4 &��6���#�����0 �6�����6�� � 7��3���� "��������4��  
��&D@&�&Y>�@DC>� '&'@�? C&�D?��C?>:�&� �D�&:�&D?> '&�@? :&_�>C��?` ?&�`C& ?', Y8@ 

D&fD?:@��& &�?&�&Y>�@DC; D>'V?&'?>C V&8:@�Y@?D; C�>?>�@DC&� �@B�@CD>>. 	 C&�D?��C-
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?>:�&� �D�&:�&D?> _C���@� �@ V�&D?& Y&?&:; qV>D?@', �8@����; C&�D@�D�D&' &f�@-
D?:@��&Y& D&_��>;, 8'>�>D?�>����@Y& ?@g�>�@DC�� �a>&��`�&D?`, V�Y'?>�@DC&� 
D�Ca>@�, �& D&8@��>?D; > �?@�?�; ?>V&�&Y>; Y>V&?@_, 8@C:?��g �&'&D� �'@D?�&D?>. 
�?&? �&'&D �@ ;:�;@?D; �@C>' C&�:@�a>&��`��' &f�_&:�>@',  :�D?�V@? : C�@D?:@ V&-
_�:@'&� _C&�&'@��&D?>, &g:?�:��@�, : ?&' �>D�@, > qV>D?@'&�&Y>�@DC&@ V&:@8@�>@ 
D�f¥@C? ����&Y& V&_��>; CC �&D>?@�; ?@g�>�@DC&� �a>&��`�&D?>. T@�8� �?@�?�&� 
?>V&�&Y>@�, &V>���@�D; � �@�`��@ &D�&:�>;, > V�&D?&� C�DD>B>Ca>@�, _C�����@� 
: D@f@ �&Y>C� >8@a>> �&8&-:>8&:�g &?�&U@�>�, �@? �?Y&�>_', �& q?& �@ _��>?, �?& >8@-
�`�&@ > �@�`�&@ '&Y�? D:&f&8�& > f@_ &Y��>�@�>� C&�:@�?>�&:?`D; 8��Y : 8��Y. �f-
�D?` 8&V�D?>'�g C&�:@�D>:��g �@U@�>� > _�>'@? ?@g�>�@DC; �a>&��`�&D?`, >�?@Y�>-
����; :D@ >DV&��>'�@ : '?@�>�@ C&�D?��C?>:��@ �D�&:�&D?> � &D�&:@ _�D?�� _:@-
8&'& >8@�>D?>�@DC&Y& V�@8D?:�@�>; & ?&', �?& : C�>?>�@DC&� B>�&D&B>> ?�C?&:�&D` CC 
«a@�` �_�'». �D�&:&V&�&��>C C�>?>�@DC&� &�?&�&Y>> �. ��?'� �@ ?&�`C& V&D�@8&:-
?@�`�& �_:&8>� V&�;?>; «D�&>D?&D?>» > «D?�V@��?&D?>», >Dg&8; >_ V�&?>:&V&D?:�@�>; 
?>V&�&Y>�@DC>g > C�DD>B>Ca>&���g V�>_�C&:, �& > V&C_� C�>?>�@DC�� _��>'&D?` 
q?&Y& (: &D�&:@ D:&@� &�?&�&Y>�@DC&Y&) �_Y��>�@�>; 8�; ?@&�>> V&_��>;: «	 V&�@ �@�`-
�&Y& V&_��>; (V&_��>; �@�`�& D��@Y&) V�>&���� q�@'@�? �@ :D?�@�@?D; >_&�>�&:��&. 
�', Y8@ &� >_&�>��@?D; >DC�DD?:@��&, �?&, C&�@��& �@, >'@@? '@D?& : >_:@D?��g ?@&�>;g, &� 
?@�;@? &?�>�>?@�`��� �@�?� V&_��>; – &f¥@C?>:��� _��>'&D?`, V@�@g&8; : DV@C��;a>� 
>�> : D:&f&8��� C&'f>�?>:��� >Y��» [11, D.252]. �&�D?��C?>:�; �D�&:�&D?`, ?C>' &f�-
_&', @D?` Y��? �@�>D?>��&D?> V&D?:�@���g ?@&�@?>C&-V&_�:?@�`��g _8�, C&�` DC&�& 
>'@��& &� ;:�;@? B?�' '?@�>�`�&Y& :&V�&�@�>;, :�@ C&?&�&Y& ?@g�>�@DC; �a>&��`-
�&D?` �@ 8&D?>Y@? D&&?:@?D?:>; D:&@'� D&fD?:@��&'� V&�;?>�. 

�f�>a 3 – �&�?�D?>:�; ?f�>a &�?&�&Y>�@DC>g > Y�&D@&�&Y>�@DC>g DV@C?&: C&�D?��C?>:�&� �D�&:�&D?> 
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�� D>� 

�>V� >D?>��&D?>: 
�� '@?�&Y>�@DC;, 
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(C&�B�>C? �_��g ���, 
V�@8'@?��g : f�?>>) 


�?>�&'>; 
(DV&� �_�' D D'>' D&f&� 
& V�>&�>?@?�&D?> &8�&Y& >_  
DV@C?&: 'B>f&�>> @Y& V&�;?>�) 

��;���9� T�D�>?@�`�; B>Ca>;, �@ >'@��; 
V�@8'@?�&Y& D&8@���>; : f�?>>, �& 
>'@��; B>CD>�&:���� &f¥�' 

��?&�&Y>�@DC>� BC?, �@ >'@��>� 
:���@��&Y& �&�'?>: V&_�:@'&D?>,  
�C_�:��@Y& � &f¥�', �& >'@��>� D&-
8@���>@ :�@ �_8@�@�>; ?>V&: >D?>��&D?> 

��������� 	 
 ����� 

��>&�>?@? �@8�Ca>> > '>�>'�>D?-
DC; &�>@�?a>; � D&8@���>@ 

��>&�>?@? V�&�>B@�a>> > 'CD>'�>D?-
DC; &�>@�?a>; � &f¥�' 

@�
�;
�� 	 :@�?>C�`�&' C&�?@CD?@ (8>g�&�>-
�@DC;) �@&f�?>'&D?`  

	 Y&�>_&�?�`�&' C&�?@CD?@ (D>�g�&�>�@-
DC;) &f�?>'&D?`  

�&�D?��C?>:�; �D�&:�&D?` ?@g�>�@DC&Y& �@U@�>; '�D�>' : D:&@� 8@�D?:@��&D?> 
?&�`C& CC V�&;:�@���� > &D&_����� V�@a@8@�? �V�:�;@'&Y& (� :&D?�@f&:���@ 8�; 
V�@&f�_&:�>; &f¥@C?�) ��>:@�D�`�&Y& � V&�;?>��&-?@&�@?>�@DC&' ��&:�@, �& :�>-
f@�`�&Y& V& D:&>' V�Y'?>�@DC>' D�Ca>;', 8@?@�'>�>_'. 	 �a>&��`�&D?> ?@g�>�@DC>g 
�@U@�>� 8@?@�'>�>_' &f��>�>:@? D:&� V&�;?>���� V&?@�a>�, �& �@ �'�&�@? D:&>g �-
Y�'@�?&:, &?�&D;�>gD; C @Y& &?C�&:@���' '@?B>_>�@DC>' V�>?;_�>;'. �&�D?��C?>:�; 
�D�&:�&D?` g�C?@�>_�@?D; B&�'�`��' '>�>'�>_'&' _��>'�g 8@?@�'>�a>�, B&C�D>-
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����>gD; :&C��Y V&�;?>; V�>�>��&D?>. �@g�>�@DC; �a>&��`�&D?` :>8>? : �@� ?&�`C& 
C&'V�@CD V�:>�, �& D ?&�C> _�@�>; «8@?@�'>�>_'» CC �_�', 8@���@Y& V&_��>@ '>� 
�@�>_�@'&� a@�`�, V�>�>��&D?` '�D�>?D; CC V�>�a>V, &f�8��>� ��>:@�D�`�&� _�-
�>'&D?`�. ��C?@�>_�; V�>�>��&D?` : C�@D?:@ V�>�a>V, T. X��Y@ V>D�: «��>�>���� 
V�>�a>V D&8@��>? �@V�@��:�&D?` 8@�D?:>; '@�8� V�>�>�&� > 8@�D?:>@', ?& @D?` &?D�?D?:>@ 
V�&'@��?C&: : V�>�>���g �>�>;g. �?& ?�@f&:�>@ V&�?> &�@:>8�&, ?C CC ��f; �_��:-
�&D?` : V�>�>��&� a@V> 8&��� f�� f�?` V�>V>D� 8@�D?:>� 8&V&��>?@�`�&� V�>�>��» 
[12, D.163]. 5C_��&@ V&_:&�;@? �:>8@?` : V�>�>��&D?> V�>�a>V, C&Y@�@�?��� : D@'�?>�@-
DC&' V��@ &f�@� ��>D8>Ca>> �_�', �& V&_>a>&�>����>� D' qBB@C? q?&� C&Y@�@�?�&-
D?> V&D�@8D?:&' C&�@��&Y& V@�@��; �DD�8&���g fD?�Ca>�. �&�;?>@ «8&V&��>?@�`�&D?>» 
C&D:@��& �C_�:@? � &Y��>�@��&D?` fD?�C?�&Y& '�U�@�>;, C&?&�&'� V�@8�?D; �DD�-
8&C. 5:&8>'&D?` V&�;?>; 8@?@�'>�>_' C V�>�>��&D?> &f����>:@?D; CC qBB@C? >'>?-
?>:�&� :&DV�&>_:&8>'&D?> C&�D?��C?>:�&� �D�&:�&D?> : �@�>'@ @� &V@�a>&��`�&� '&f>-
�>_a>>, �& V& D��@D?:� �@�` _8@D` >8�? & �@8�Ca>&�>D?DC&' DV@C?@, V�>8��@' V�C?>C�-
@'&'� ?@g�>�@DC&'� �@U@�>� :>8>'&D?` V�@8'@?�&� _:@�U���&D?>. �_�'@@?D;, �>D?&@ 
'�U�@�>@ : D:&>g ?@&�@?>�@DC>g �D?�@'�@�>;g '&�@? V�>8:?` D'&'� V&�;?>� 8@?@�'>-
�>_' a@��� DV@C?� _��@�>�, &Y��>�@���� &Va>&��`�& «D�f&�» > «D>�`�&�» �@8Ca>@� 
�?�&V�&Y& V�>�a>V, �& : ?&', �?& V&8�@�>? C&�D?��>�&:�>� V& �D�&:�&D?;', _��>'�' 
q'V>�>�@DC>, 8@?@�'>�>_' &D?�?D; &f�@C&�a@V?��`��' &D�&:�>@', '�D�>'�' : @Y& 
V�>�>��&' DV@C?@. ��&�>@ DV@C?� 8@?@�'>�>_', C �>D�� C&?&��g V�>�8�@�?, �V�>-
'@�, D�fD?�a>�`�&D?` >�> a@�?��`�; 8@?@�'>�a>;, _��>'� �>U` CC &f�@?@&�@?>�@-
DC>@ 8&V��@�>;, �@ >'@��>@ ?@g�>�@DC>-:��_>'&Y& D'�D�. p�; ?@g�>�@DC&� �a>&��`-
�&D?> &�> &D?�?D; >��@�@:�?��'> C&��&?a>;'>, D&:'@D?>'�'> D C&�D?��C?>:�&� 
�D�&:�&D?`� :�@ C&�?@CD? @� V�@8'@?�&� �@>B>Ca>>. 

�_:>?>@ ����&Y& _��>;, f�8��> :_;?�' : @Y& q'V>�>�@DC&' '?@�>�@, �@ '@�;@? ?@-
'?>�@DC>g D:&�D?: qV>D?@'�, _C������&� : ?&� >�> >�&� C&�D?��C?>:�&� �D�&:�&D?>, ?&-
Y8 CC &f�; C&�a@Va>; 8@?@�'>�>_', C?��`�; 8�; V�>�;?&� ����&� C�?>�� '>�, 
'&�@? 8@?�>_>�&:?`D; >�> V&8:@�Y?`D; : D:&>g V�&f�@'��g V��C?g C�>?>�@DC&'� V@�@-
&D'�D�@�>�, �a@�@��&'� � &V?>'>_a>� B��Ca>� �a>&��`�&D?> CC 8&C?�>��, &V>�-
��@�D; � C&�@��&@ �>D�& DV&D&f&: &f&D�&:�>;. �&�D?��C?>:�; �D�&:�&D?`, f_>����;-
D; � ?@'?>�@DC&� qV>D?@'@, 8&��� &?��?` 8�@C& �@ :D@ 8@?@�'>�a>>,  ?&�`C& ?@, C&-
?&��@ '&Y�? f�?` �@>B>a>�&:�� : V�@8'@?�&-C&�B>Y��?>:�&' C�@D?:@ V&D�@8D?:&' ?@g-
�>�@DC&Y& �@U@�>;. 	 q?&' D'�D�@ C&�D?��C?>:�; �D�&:�&D?` &C_�:@?D; D>'V�>B>a>��-
��@� �@V�@_@�?a>@� 8��&D?@�, V�@8�D'&?�@���g 8@?@�'>�>D?DC>'> V�@_�'Va>;'>. 
�f@DV@�>:; 8�; q?>g 8��&D?@� B&�'? :&DV�&>_:&8>'�g �@>B>Ca>�, C&�D?��C?>:�; 
�D�&:�&D?` V�@8D?�? CC >8@? C�_�`�&� _:>D>'&D?>, ?�C?�@'&� CC '&8@�`��� C_�D 
8@?@�'>�a>�, V&8�@��>� ?>V&�&Y>�@DC&'� >�8�a>�&:�>�. �&�D?��C?>:�; �D�&:�&D?` 
8&��� D&D?&;?`D; : '&8@�`�&' C�@D?:@, �?&f� V&8?:@�8>?` D:&� D??�D ?@g�>�@DC&Y& �@-
U@�>;, 8&V�D?>'&Y& 8�; &V�@8@����&Y& C�DD _8� D B>CD>�&:���' V&�;8C&' D�&��&D?>, 
&?����>' V�'@?�>�@DC>@ V�>_�C> C?�&Y>_>��@'�g ?>?��`��g 8@?@�'>�a>�. 

�&�D?��C?>:�; �D�&:�&D?`, �>U���; a@�>, : V&�;?>��&' V��@ �@:&_'&��. �& q? 
a@�` 8&��� f�?` D&&?�@D@� D �_�>���'> V�@a@8@�?'> 8@?@�'>�>_', 8f� &� '&Y� 
f�?` 8&D?>Y��? �>f& : V��@ f�?>;, �>f& : V��@ '�U�@�>;. T@?B>_>�@DC&@ V&�>'�>@ 
�?Y&�>_' ?@�@&�&Y>> > 8@?@�'>�>_' 8&���& f�?` &?:@�Y��?&, 8f� C&�D?��C?>:�; 
�D�&:�&D?` '&Y� >'@?` ?@g�>�@DC>� D'�D�. �D�> D&g��>?` '@?B>_>�@DC&@ V&�>'�>@ 
q?&Y& �?Y&�>_', ?& �_:>?>@ ?@g�>�@DC&� �a>&��`�&D?> D?�@? �@:&_'&���', ?C CC 
V�>8�?D; :@���?`D; : �>D?&?@�@:DC&-V?&�@'@@:DC�� 	D@�@���� D B>_>C&� «@D?@D?:@���g 
'@D?», >f& D&&f�_�& D:&>' q�?@�@g>�`��' C�@D?:' :D@ ?@� ?;Y&?@�? C D:&@'� @D?@-
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D?:@��&'� '@D?�, C&?&�&@ &�> 8&���� _�;?` V& V&C_�>;' 8&'>�>����@Y& q�@'@�?. 	 
q?&' DC_�:@?D; a@�@D&&f�_�&D?` 	D@�@��&� V& 
�>D?&?@��. �� '�D�>� '@?B>_>�@DC>. 
�@&fg&8>'& V�@&8&�@?` fD?�C?��� '@?B>_>C�, C&?&�; V&'@�@? : &8>� �;8 C�_�`��@ 
8@?@�'>�a>> > ?@�@&�&Y>�@DC�� &f�D�&:�@��&D?`. 	 �>D?&?@�@:DC&-V?&�@'@@:DC&� 	D@-
�@��&� D��@D?:&:�>@ ?@g�>C> >_f�?&��&. 	 �U@� �@�`�&D?> ?@�@&�&Y>�@DC>� V�>�a>V 
:��@D@� _ DC&fC>. �?& 8@�@? :&_'&���' �@ >DC?` V&?�D?&�&��@Y& D'�D� : �@�`��g 
C&�B>Y��a>;g V�@8'@?�&Y& '>�,  D&_8:?` ?@g�>�@DC>@ &Va>>, C&?&��@ '&��& '�D�>?`, 
�@ _8:;D` :&V�&D&' & «a@�;g V�>�&8�».   

5 ��4������� #��6���#������ �6�����6�� � ��"��� ����������6#��� 7���#�� 
��>�>'; :& :�>'�>@ BC?&� V�Y'?>�@DC&� :&D?�@f&:��&D?> ?@g�>�@DC&Y& �@U@�>;, 

8�@C& �@ C�8; C&�D?��C?>:�; �D�&:�&D?` D'&�@? 8&�D?> 8& 8&D?�V�&� 8�; >�?�>?>:�&-
Y& V&�>'�>; :�@ �>'>?&: BC?>�@DC&� 8��&D?> �@V�@_@�??>:�&� '&8@�>, >f& V&D�@8�;; 
_;:�;@? & D@f@ ?&�`C& V�> ��>�>> ?@g�&�&Y>�@DC&Y& Y&�>_&�?, V& &?�&U@�>� C C&?&�&'� 
@� '&f>�>_a>&���� V&?@�a>� '&�@? f�?` &f��>�@�. �C���; : D@f@ C&�B>Y��?>:��@ 
C�@D?: �@�`��g &fD?&;?@�`D?: V�@8'@?�&D?>, '&8@�` �@D�? D@f@ V@��;?>: DV@a>B>a>�&-
:��&� V�&8�C?>:�&D?>, V&_:&�;; :&DV�&>_:&8>?` : �@�`�&D?> D:&�D?:, _8:@'�@ ?@g�>-
�@DC>->DV&��>'&� V�&Y�''&�. T&8@�` &f¥@C?>:>��@? V�@8DC_�@'�� &f�_ 8@�D?:>; V�>-
'@�>?@�`�& C 8@�D?:>?@�`�&D?> C&�@���g �@�&:@�@DC>g >�?@�@D&:, >f& 8@�D?:>?@�`�&D?` 
C&�D?��C?>:�&� �D�&:�&D?> V�@8V&�Y@? >�8>BB@�@�a>� @� @D?@D?:@��&Y& Y@�@_>D. � q?& 
&f��� :�>'�>@ T. 	�?&BDC>�, �DD'?�>:; Y@�?>:��� DV@C? '&8@�`�&� �@V�@_@�?-
a>>: «
Ca@�?>�&:C � DV&D&f@ 8@�D?:>;, C&?&��� '&8@�` V�@8D?:�;@?, &_��@?, �?& DV&-
D&f 8@�D?:>; D&&?�&D>?D; D :>8>'&� a@�`�. �C>' &f�_&', q?& D&&?�&U@�>@ >'@@? 8:@ D?&-
�&��: D &8�&� D?&�&�� '&8@�` – :&V�&�@�>@ >8@>,  D 8��Y&� – &� : 8>�'>�@DC&' DV@C?@ 
;:�;@?D; D�@8D?:&' �@�>_a>> a@�>. T&8@�` &8�&:�@'@��& ��>?�:@? a@�` > Y��?>��@? @� 
�@�>_a>�» [13, D.127]. 	 ?&� '@�@, : CC&� '&8@�` 8>�'>_>��@? '?@�>�, V&8�@��>� 
V�&8�C?>:�&'� V�@&f�_&:�>�, &� D?�&:>?D; �C_�>@' � V�@a@8@�? q�@�Y@?>�@DC&Y& 
&f'@�, ?@�;; : D'&' D:&�' V&�;?>> D�fD?�a>�>D?DC>-_��>'�@ �@�?�. 5 q?&Y& '&'@�? 
&� >�?@�@D� >DC���>?@�`�& CC �C_�>@ � ?@g�>�@DC�� >DV&��>'&D?` V�&8�C? D _8�-
��'> D:&�D?:'> V�> '@�`U>g _?�?g �@D��D&:, ?��8,  ?C�@ D'&Y& :�@'@�> D:&@� D&f-
D?:@��&� �@>B>Ca>>. �?> D&&f��@�>;, �_�'@@?D;, >'@�? D'�D� ?&�`C& ?&Y8, C&Y8 C&�-
D?��C?>:�; �D�&:�&D?`, V@�@:@8���; : D??�D '&8@�>, D&:'@D?>' D D'&� ?@g�&�&Y>�@DC&� 
D>?�a>@�, g�C?@�>_���@� ��&:@�` �_:>?>; V�&>_:&8>?@�`��g D>�, &?�&D>?@�`�& C&?&-
�&Y& C&�D?��C?>:�; �D�&:�&D?` V�C?>C�@?D; &V@�a>&��`�&. 

�&�D?��C?>:�; �D�&:�&D?` ?@g�>�@DC&Y& �@U@�>; �>U` C&D:@���' &f�_&' >'@@? 8@�& 
D «D>�'> V�>�&8�», >f& V&D�@8�;; �@8�a>�&:� 8& ��&:�; &V@�?>:�&Y& D�fD?�?, ?�C-
?�@'&Y& '?@�>�`�&-:@�@D?:@��&, �?& 8@�@? ��f�@ �?���>D?>�@DC>@ �@B@�@�a>> >_-
�>U�>'>, &?:&8; >' �&�` VD@:8&&f¥;D�>?@�`�&� >_f�?&��&D?>, V�>�8�@��@� V�D?� '@�-
?�`�&� �g>C>. 5�?` C&�D?��C?>:�&� �D�&:�&D?> >�?�>��@?D; �@ : �?���>D?>�@DC>g 8>-
�'>�@DC>g >'V�@DD>;g,  >DC���>?@�`�& :��?�> ?@g�&8>�'>�@DC&Y& V�&a@DD. �@ «D>�� 
V�>�&8�»,  V&?@�a>�� ?@g�>�@DC>g �@U@�>� : V��@ >g B��Ca>&��`�&� D&:'@D?>'&D?> 
>'@�? _��@�>@ 8�; C&�D?��C?>:�&� �D�&:�&D?>, 8&D?>YU@� D??�D �@V�@_@�??>:�&� '&8@-
�>, >�?@�V�@?>��@'&� D V&_>a>� :&_'&��&Y& �_:>?>; ��@ D��@D?:���@� ?@g�>�@DC&� �-
a>&��`�&D?>. �8@D` ?&?�`�&� &f¥@C?>:a>@� ;:�;@?D; ?@g�&8>�'>�@DC>� V�&a@DD, :�@ C&-
?&�&Y& � C&�D?��C?>:�&� �D�&:�&D?> �@ &f����>:@?D; �>CC&� :�;?�&� q�8@?>C>. �&?�`-
�&D?` ?@g�&8>�'>�@DC&Y& V�&a@DD &V�@8@�;@? _8@D` > D@��D _��>'&D?` ?@g�>�@DC&Y& �@-
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U@�>;, V&q?&'� � C&�D?��C?>:�&� �D�&:�&D?> �@? >��g V�&D?��D?: > :�@'@�>, C�&'@ ?@g, 
�?& �@>B>a>��@'� D ?@g�&8>�'>�@DC&� ?&�C> _�@�>;. 

�&�;?>@ ?@g�>�@DC&� �a>&��`�&D?> V& D'&� D:&@� &�?&Y�&D@&�&Y>�@DC&� 8>�@C?>C@, 
?C>' &f�_&', ?�@f�@? &VV&_>a>&��&� V&�;�>_a>>: V&��D &f¥@C? f�8@? B&C�D>�&:?` :&-
C��Y D@f; ?>V&�&Y>�@DC>-_��>'�@ �@�-B&�'�>_'�, �@Y�'@�?>����>@ ?&?�`�&D?` ?@g-
�&8>�'>�@DC&Y& V�&a@DD V�'@?�>�@DC>, ?&Y8 CC � V&��D@ D�f¥@C? DB&C�D>��@?D; 
q�8@?>C '�D�>?@�`��g C?&:, >'@��>g : :>8� V�>�;?>@ ?@g�&�&Y>�@DC>-�@�@:�?��g �@-
U@�>�. �?� D�f¥@C?>:�&D?` �@�&:@C �@ '&�@? ��?> :�@ V&�;8C&: ?@g�>�@DC&Y& &f&f�@D?:-
�@�>; D:&>g D���&D?��g D>�, �& V&_�?` V&�;?>��& �@ '&�@? :�@ D:&@Y& �&:&Y&, _:@8&'& 
V�&>_:&8�&Y& ?@g�&Y@��&-8@?@�'>�>�&:��&Y& «@D?@D?:». �'@��& : q?&' D'�D�@ �'@D?�& 
Y&:&�>?` & ?@g�>�@DC&' D&_��>>, V�>��' �@ CC & �@C&@' «D&a>&C��`?���&' B@�&'@�@»,  
V�@>'��@D?:@��& : qDD@�a>�>D?DC&' C���@. �@? ���8� V�> q?&' V&:?&�;?` V@�B@Ca>&-
�>D?DC>@ 8&Y'� D?�&� 8&Y'?>�@DC&� '@?B>_>C>, C&�` DC&�& D'& V&�;?>@ D&_��>; C�>-
?>��& V& &V�@8@�@�>�, >f& @Y& D&8@���>@ f�8@? 8@'&�D?�>�&:?` f_>D��@ 88>Ca>> qC_>-
D?@�a>> �@�&:@C V& V&:&8� @Y& BC?>�@DC&� ?@g�>_a>>, �?& D�@8�@? '�D�>?` CC C�>_>D-
��� ?�:'?>�@DC>� BC?&�,  @Y& &f¥�' &f����>?D; : C&�D?��C?>:��g �D�&:�&D?;g :&_-
'&���g C&'V@�Da>�. 	&? V&�@'� :�@ V&�;?>; ?@g�>�@DC&Y& D&_��>; �@:&_'&�@� V�&8�-
'���� C�>?>�@DC>� V&8g&8 C �@�&:@C� CC C �&D>?@�� ?��Da@�8@�?�`�&Y& V��&Y>_' 
?@'V&��`�&D?>, �DC��:@'&Y& : �&Y>�@DC&� B>Ca>> «D&:�@'@��&D?>». � q:�>D?>�@DC�� 
a@��&D?` V&�;?>; ?@g�>�@DC&Y& D&_��>; �C_�:@? 
.�. �@D?@�&:: ««�@g�>�@DC&@ D&_�-
�>@» – q?& &8>� >_ :&_'&���g V�?@� >DD�@8&:�>; �@�&:@C >�> D&_��>; CC ?C&:&Y&, Y8@ 
�@B�@CD>; �8 �@B�@CD>@� : C&�@��&' >?&Y@ V&C�@? D�@8���>� _ C&�?�&�@' �8 '?@�>@� 
V�@8@� D'&V&_��>;» [14, D.244]. W&Y>C V&?@�a>�&:�>; �@B�@CD>> ?�@f�@? D&D�@8&?&�@-
�>; ?@&�@?>�@DC>g �D>�>� B>�&D&B>> �@ �8 '@?B>_>�@DC&� fD?�Ca>@� «V&��&?�» >�> 
�8 8>�@C?>�@DC>' &V&D�@8D?:&:�>@',  �8 BC?&�&' C&�C�@?>_a>> V&�;?>; «V�@8@� 
�&D?», V�>_:��&Y& :��_>?` �?�&V&�&Y>�@DC>� D'�D� &�?&Y�&D@&�&Y>�@DC&Y& V&?@�a>� 
V�&f�@'� C&�D?��C?>:�&� �D�&:�&D?>. 

��>'@�>?@�`�& C &�@��@��&� V�&f�@'�&� &f�D?> :&_'&���� &?:@?, D&D?:�;��>� D&f-
D?:@��& B>�&D&BDC&@ V&�@��>@ C :&_'&��&� V&��&?@ ?@&�>>, '&Y f� D&D?&;?` : C&�a@Va>> 
?@g�&8>�'>�@DC&Y& V�>&�>_'. �8�C& V&D?�&@�>� V&8&f�&� C&�a@Va>> V�@V;?D?:��? 
V�>'>?>:��@ V�@8�DD�8C> �?�&V&'&�B>_': 8& D>g V&� :�_�:@? �>:&� >�?@�@D :&V�&D & 
?&', CC ���>?` 'U>�� '�D�>?` ?C, CC '�D�>? �@�&:@C, :'@D?& ?&Y&, �?&f� :�;:>?` V�@-
8@�� D&fD?:@��& �@�&:@�@DC&Y& �&D? : V�&D?��D?:@��&-:�@'@��&' C&�?>���'@ ?@g�&8>�-
'>�@DC&� ?&?�`�&D?>. �@�:;, V& D�?> D:&@� �@Y�@DD>:�&-�?&V>�@DC; �D?�&:C, &V>�@?D; 
� �@&��DD&>D?DC>@ B�?_'� qC_>D?@�a>�>_', &_f&�@��&Y& D&g��@�>@' D:&>g VD@:8&-
Y�'�>D?>�@DC>g �@>B>Ca>� : �D�&:>;g 'DD&:&� Y&�>> �@D�D?�&Y& D&_��>;,  �@ V&>D-
C&' >D?>��. 	?&�; �D?�&:C �@ &fD��8@?D; � ��&:�@ V�&;:�@�>; : &D&_���&� q�8@?>C@ 
Y@U?�`?, �& &� D?�&:>?D; :D� f&�@@ C?��`�&� V& '@�@ V�&B�a>> V@�:&�, > &� ��@ 
8@�D?:�@? �@ � D�&:g,  � 8@�@ V�> &f&D�&:�>> ?@g�&�&Y>�@DC>g �@U@�>�, >_'@�;��>g 
&?�>:U�� D&a>&-�?�&V&�&Y>�@DC�� BC?���, >Y�&�>��; V�> q?&' VD>g&>8@&�&Y>�@DC>@ 
V&D�@8D?:>;, V&DC&�`C� >g ?@g�>�@DC>� D'�D� �@ &�@:>8@�. o?&V>�@DC&-�@Y�@DD>:��� qC_>-
D?@�a>�`��� VD@:8&Y�'�>_' ?�@f�@? &? ?@g�>�@DC&� �a>&��`�&D?> D'&&Y��>�@�>; :& 
>'; D&g��@�>; &?�>:U>g >8@�>D?>�@DC>g V�@8�DD�8C&:, V&D?��>����>g '@?B>_>�@-
DC>� >_&'&�B>_' 8@�D?:>?@�`�&D?> > @� &?��@�>�. �& � q?& V&�@��>@ ��@ &?:@?>� 
�.
. �D?@:, V�>_�:, �?& «&Y��>�>?@�`��@ ?@�8@�a>> &f����>:�?D; >'@��& : «D'@�&�» 
Y>V&?@_@ &f C?��`�&' >_&'&�B>_'@ T>� > �_�C. p@�& : ?&', �?& Y>V&?@_ q? �?:@��8-
@? �@ D?&�`C& f&Y?D?:& �_�C, DC&�`C& f@8�&D?` T>�!» [15, D.69].  
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�_:>?>@ ?@g�>�@DC&� �a>&��`�&D?> : C���@ ?@g�&8>�'>�@DC&Y& V�>&�>_' V�@8V&-
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Abstract 
The article considers theoretical implications of the representative model considered both from her ontologic character-
istics and in respect of its compliance to a relevant code of epistemological identity. Development of scientific and 
technical progress brings technical rationality which is characterized by a special ratio of objective prerequisites and 
subjective mental attitudes. The article considers the factors of an intrinsic determinism revealing regularities of func-
tioning of the representative models forming the field of technical rationality. The concept of the technodinamic aprior-
izm characterizing semantic and logical coherence by the act of a reflection of technical consciousness is entered and 
proved. The principle of the technodinamic apriorizm is implemented in the representative models which are based on 
the idea of operational understanding of opportunities of human mind. 

Key words: representative model, rationality, technical consciousness, technodinamic apriorizm, operationality, objec-
tivity, construct. 
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�@DC>� C�>_>D '&�@? f�?` :&:D@ > �@ _:>D>? &? &?�&U@�>; D&:�@'@��&� >�8�D?�>> C V�>-
�&8@. ��� > V�>�>�� C�>_>D '&Y�? f�?` DC��?�'> _ �@��>'> � V&:@�g�&D?> V�>_�-
C'>, > V&q?&'� &� �_:>:@?D;, �@ :D?�@�; V�@V;?D?:>�.  

«�:>D>? �> �@�&:@C - �D?` V�>�&8� - &? V�>�&8�, V�>_:� �> &� Y&DV&8D?:&:?` �8 
�@�, V&DC&�`C� �8@��� DV&D&f�&D?`� V�&�>C?` : @� D&C�&:@���@ '@g�>_'�, >�> @'� D�@-
8�@? :���>?`D; D&D��@D?:&:?` D �@� CC D �:�&V�:��' D��@D?:&',  '&�@? f�?` > _f&-
?>?`D; & �@�, ���8��@�D; : �@�&:@�@DC&� V&'&�>, - V&8&f��@ :&V�&D� 8�@C& �@ 8@�& 
qC&�&Y>>. ��> V�>�8�@�? C��Y� B��8'@�?�`��g V�&f�@' �@�&:@C, V&DC&�`C� D' �@�&-
:@C @D?` «:@�` '�D�;�;», ?& @D?` �@ V�&D?& V�@8&V�@8@��� C �@C&?&�&'� DV&D&f� D��@-
D?:&:�>;,  D'&&V�@8@��� >, D?�& f�?`, &?:@?D?:@�» [1]. 

�?:@?D?:@��&@ &?�&U@�>@ C '>��, CC @8>�&'� a@�&'�, &?&f��@�& : C&�a@Va>> �D?&�-
�>:&Y& �_:>?>; ���, C&?&�; 8@C��>��@?, �?& �8&:�@?:&�@�>@ V&?�@f�&D?@� D&:�@'@��&Y& 
&f�@D?: �@ 8&���& ��&D>?` ��@�f f�8��>' V&C&�@�>;'.  
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�?& &V�@8@�;@? a@�&D?�&D?` �U@Y& '>�? �C&@ '@D?& : ��' _�>'@? qC&�D?&��>:; 
�g>?@C?��? �?& &V�@8@�;@? a@�> > _8�> qC&�D?&��>:&� �g>?@C?���? �?:@? �@�>? �@ : 
&8�&' @8>�D?:@��& :@��&' &V�@8@�@�>> q?&Y& V&�;?>;,  : �D?�&:�@�>> @Y& D���&D?��g 
D'�D�&:.  

1 ���������6#�� ����" 

�����������+��+,0���.��������
�D�&:��@ >DV&�`_�@'�@ V&�;?>;: 
�	�����"#��!" - D&C��@�>@ &? qC&�&Y>�@DC> �D?&��>:��. �&�;?>@ V@�@8�? ?C�@ 

D'�D� D�&:: 8&�Y&:�@'@����, qC&�&Y>�@DC> �>D?��, D?f>�`���. 
����<��� ���$ - &�?&�&Y>�@DC&@ ���& ?&Y& >�> >�&Y& 8@�, ��C> >�> >DC�DD?:. 
����� - ? >�> >�; �@&fg&8>'&D?` 8�; B&�'>�&:�>; �@C&?&�&� �&Y>C> �g>?@C?���. 
p��; �f&? &V>�@?D; � D���&D?��� >�> &�?&�&Y>�@DC>� '@?&8, C&?&��� &?C��:@? 

'�D�` : :>8@ �@&fg&8>'&D?>,  �@ �@�?@�`�&D?> >�> a@�@D&&f�_�&D?>.  
5&Y�D�& [2] B>�&D&B>; &?C��:@? �@ >8@>, D�@8> C&?&��g '&��& :�f>�?`,  '&Y��>@ 

>D?&�>�@DC>@ D>��, �8 C&?&��'> �@�&:@C �@ :�D?@�, ?&, �?& 8@�D?:>?@�`�& V&C_�:@? D@f; 
: D:@?@ >8@� - �@ �@�&:@C&' �D?�&@�&. T�D�>?@�` �>U` &?:@�@? ?&'�, �?& f��& C �@'� &f-
��@�& CC :�_&:.  

p�; V&�>'�>; a@�&D?�&Y&, g&�>D?>�@DC&Y& V&8g&8 qC&�D?&��>:&� �g>?@C?��� �@&f-
g&8>'&, V�@�8@ :D@Y&, V&�;?` � ��' D?�&>?D; a@�&D?�&D?` D&:�@'@��&Y& '>�. �@�:&@ a@-
�&@, C&?&�&@ '� 8&���� V�>�;?` :& :�>'�>@ - q?& a@�&@ q?&Y& '>�, D&D�@8&?&�@��&@ : ?&' 
>'@��&, �?& &V�@8@�;@? D?�&@�>@ @Y& a@�&D?�&D?>.  

T&��& V&D?�V>?` V&-g�8@YY@�&:DC> > �:>8@?` C&�D?>?�>������ D&:�@'@���� '>� 
D>�� : D��@D?:@ ?@g�>C>, C&�D?>?�>������ '>� � 
�� . �@ ?@g�>C>, C&?&��� '� :>8>' > 
&? C&?&�&� V�?@'D; _�>?>?` ?&, �?& &� V@�@�f?�:@?,  D��@D?:& ?@g�>C>, ?& @D?` ?&Y&, 
�?& :D�, :C���; :D@g ��8@�, :D� qC&�&Y>�@DC> &_f&�@���� '�D�`, :D� qC&�D?&��>:�� �-
g>?@C?��� V�@:��@? : V&?@�a>�`�& ?@g�>�@DC&@. 

5���&D?` ?@g�>C> �@ @D?` �@�?& ?@g�>�@DC&@. 
�?�&V&�&Y>�@DC&@ > >�D?��'@�?�`�&@ 
&V�@8@�@�>@ ?@g�>C> V�@8D?:�;@? @� CC D�@8D?:& 8&D?>�@�>; a@�> > CC �@�&:@�@DC�� 8@-
;?@�`�&D?`. � ?@g�>C@ &?�&D>?D; >_Y&?&:�@�>@ > V�>'@�@�>@ &��8>�, >�D?��'@�?&: > 'U>�, 
&?�&D;?D; V&?�@f�&D?> > a@�>, C&?&��' :D� q?& D���>?. �@g�>C D' @D?` �@C&@ &��8>@. ��-
D?��'@�?�`�&@ V�@8D?:�@�>@ & ?@g�>C@ D?:>? �@�&:@C : V&�&�@�>@, C&?&�&@ _D?:�;@? 
@Y& �V�:�;?` > &:�8@:?` ?@g�>C&�, CC D�@8D?:&'. 

�C; C&�D??a>; V�> :D@� D:&@� :@��&D?> @�� �@ &f;_?@�`�& �DC��:@? :@�` : D��@-
D?:@. �?&f� V�>f�>_>?`D; C V&�>'�>� D���&D?> ?@g�>C> D�@8�@? _8?` :&V�&D�: «�?& ?-
C&@ >�D?��'@�?�`�&D?` D' V& D@f@? � �@'� &?�&D;?D; ?C>@ :@�> CC D�@8D?:& > a@�`?» 
�&D�@8D?:&' 8@�D?:>; D�@8D?: 8&D?>Y@?D; �@_��`??. 5�@8D?:& _8@D` :�D?�V@? CC V�>�>-
� 8@�D?:>;. �& V�>�>�&� '&�@? f�?` > a@�`, : D?�@'�@�>> C C&?&�&� :�f>��? D�@8D?:.  

b>�&D&B>; ��>?, ��>�; D 
�>D?&?@�;, �?& @D?` �@?��@ V�>�>��: 
1)� causa materialis ('?@�>�, :@�@D?:&);  
2)� causa formalis (B&�', &f�_, CC�� V�>�>'@? q?&? '?@�>�);  
3)� causa finalis (a@�`, C&?&�&� &V�@8@�;�?D; B&�' > '?@�>�);  
4)� causa effïciens (8@�D?:>@, D&_8��@@ �@_��`??).  

o �>'�;� D�&:& causa (V�>�>�) &_��@? 8@�D?:>@, _ C&?&��' :�V8@? D�@8D?:>@. o 
Y�@C&: aition (:>�) - �@�?& :>�&:�&@ : ��'-?& 8��Y&'. 
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�C&:� V�>�>�� V�>�>��&D?>? �?& D:;_�:@? �@?��@ V�>�>�� :&@8>�&? T?@�>�, 
B&�', a@�` - D&:>�&:�>C> Y&?&:&� :@�>, �& D:;_�:@? >g :&@8>�& �@?:@�?; V�>�>� causa 
effïciens. �&-Y�@�@DC> �_f&��>:&@ D&f>��>@ _��>? �&Y&D (logos), C&?&��� C&�@�>?`D; : :�-
;:�;��@' &f����@�>>. �?> �@?��@ :>8 :>�� - V�>�>�� ��>�>; > Y&?&:�&D?> &V�@8@���-
�&� :@�>. ��>�>@ > Y&?&:�&D?` g�C?@�>_��? V�>D�?D?:>@ �@Y&-�>f&. �@?��@ :>8 :>�� 
V&_:&�;�? :@�> ;:>?`D;, 8@��? @� V�>D�?D?:���@�, ;:�@��&�. 	 D'�D�@ ?C&Y& :�:@8@�>; 
C ;:�@��&D?> :>� @D?` «V&:&8», ?.@. D���&D?` V�>�>��&D?> V&�;?&� V&-Y�@�@DC> - ?&, �?& 
8�? �@'�-?& @�� �@ ;:�@��&'� V�>�?> C V�>D�?D?:>�. 	 Y�@�@DC&' D'�D�@ V�&->_-:@8@�>@  -
q?& �@ ?&�`C& �@'@D�@��&@ >_Y&?&:�@�>@ >�> g�8&�@D?:@��&-V&q?>�@DC&@ :�:@8@�>@ C ;:-
�@��&D?> > >_&f�����&D?>. ��>�&8 (fusis) - ?&�@ V�&>_:@8@�>@, C&?&�&@ f@��? ���& D'& 
: D@f@, : &?�>�>@ &? D&?:&�����g :@�@�, C&?&��@ f@��? ���& : 8��Y&' - : 'D?@�@ > g�-
8&��>C@. �@?��@ :>8 V�>�>� >Y��? D:&> :_>'&D:;_���@ �&�> :��?�> D&f�?>; V�&>_:@-
8@�>;, :�:&8; >_ V&?���&D?> : &?C��?&D?` ?&, �?& �_�:@?D; &?C��?&D?`� �@V&?���&Y&. 
��@C> �_�:�> q?& D�&:&' �������, �>'�;�@ - veritas, '� Y&:&�>' «>D?>�». 

5��@D?:& ?@g�>C> &?C��:@? &f�D?` &D��@D?:�@�>; >D?>�� - :�:@8@�>@ >_ V&?���&-
D?>. � ��' �@ Y&:&�>? D�&:& ?@g�>C (techne)? ��& &?�&D>?D; �@ ?&�`C& C �@'@D�@��&'� '-
D?@�D?:� > >_;���' >DC�DD?:', �& ?C�@ «D?&>? �;8&'» D& D�&:&' _��>@ (epistemh). ��> 
&_���? �'@�>@ V�>�&D>?` ;D�&D?`, �_f>�?`D; : ��'-?&. �& �DC��?>@, C&?&��' _g:�@� 
D&:�@'@��; ?@g�>C, �_:��?�:@?D; �@ V�&>_:@8@�>@' : D'�D�@ V&q_>; (poihsis),  V�&>_-
:&8D?:&', D?:;�>' V@�@8 V�>�&8&� �&:&@ ?�@f&:�>@ f�?` V&D?:�>C&' �@D��D&:, C&?&��@ 
'&��& 8&f�:?` > _VD?`, CC ?C&:�@. p&f�:��@@ V�&>_:&8D?:&, CC :�:@8@�>@ >_ V&?-
���&D?>, V�&>Dg&8>? V�?�' >_:�@�@�>;, V@�@�f&?C>, �C&V�@�>;, �DV�@8@�@�>;, V�@&f�-
_&:�>; �@D��D&:, V�> q?&' �V�:�@�>@ > &f@DV@�@�>@ q?&Y& �V�:�@�>; 8@��?D; Y�:��'> 
�@�?'> V�&->_-:&8;�@Y& �DC��?>;. �&, �?& :�g&8>? � D:@? : �@_��`??@ V�&>_:&8;�@Y& 
V�@8&D?:�@�>; >'@@? �D?�&:C� � 8�`�@�U@@ V&D?:�;��@@ V�&>_:&8D?:&. 	D�, �?& ?C>' 
&f�_&' V&D?:�@�&, ��8@YY@� �_�:@? «D&D?&;�>@'-:-��>�>>», V�>8:; @'� D??�D 
V�>�a>V>�`�&Y& V&�;?>;. �' &� g�C?@�>_�@? DV&D&f ��>�@D?:&:�>; :@�>, _?�&��?&� 
V�&>_:&8;�@-8&f�:��>' �DC��?>@'. 5���&D?> :@�@� ��@ �@ V�&?>:&D?&;? D�f¥@C?�, CC 
V�@8'@? : @Y& &f¥@C?>:�&� �@�`�&D?>. 

�C �@�&:@C ��D?:�@? : q?&' V&D?:�;��@' V�&>_:&8D?:@? �@ V�>�8�@�>? �> �@�&:@C 
C D&D?&;�@'�-:-��>�>>? �f�8@��&D?` ?C>g :���@�>�, CC «�@�&:@�@DC>� '?@�>�» > 
«�>���� D&D?:» Y&:&�>? &f q?&'. ��>'@�;; ?@g�>C�, �@�&:@C V@�:>��@@ V�>�&8� ��D?:�@? 
: V&D?:�;��@' V�&>_:&8D?:@ CC DV&D&f@ �DC��?>; V&?���&D?>. �& D' �@V&?���&D?` 
�@ D&_8� �@�&:@C&', CC �@ >' �D?�&@� &f�D?` D�f¥@C�&-&f¥@C?��g &?�&U@�>�. �?C��-
:; :��?�> �@V&?���&D?> V�>D�?D?:���@@ : �@�, �@�&:@C �>U` &?:@�@? @� :�_&:�.  

�����'+0�������+	��
��C > >DC�DD?:& : D&&?:@?D?:>> D �DV�&D?������' V�@8D?:�@�>@' &?�&D;?D; C &f-

�D?> C��`?���, Y8@ �_:@�?�:@?D; 8�g&:�; > ?:&��@DC; 8@;?@�`�&D?` �@�&:@C. 
�g>?@C-
?�� V�>�>D�;@?D; > C >DC�DD?:�, > C ��C@. «�C > >DC�DD?:&, ��C �@ @D?` V�&D?& C��`?��-
�&@ _�;?>@ �@�&:@C. ��C — q?& DV&D&f, V�>?&' �@U��>�, CC>' 8�; �D V�@8D?@? :D�, 
�?& @D?`» [3]. 5&:�@'@��; 8@�D?:>?@�`�&D?` 8�; �@�&:@C : f&�`U&� D?@V@�> &V�@8@�;@?D; 
?@', �?& �_�:@?D; _V8�&@:�&V@�DC&� ��C&�. 

	 ��' _C���@?D; D���&D?` ��C> �&:&Y& :�@'@�>? �?&f� �_&f�?`D; : q?&', ����& 
_8?` 8: :&V�&D: �?& �_�:@?D; «8@�D?:>?@�`��'», > �?& �_�:@?D; «?@&�>@�»? ��&;D-
�@�>@ q?>g :&V�&D&: '&�@? V&C_?` > D���&D?�&@ D&&?�&U@�>@ &8�&Y& D 8��Y>'.  

p@�D?:>?@�`�&D?` D?�&:>?D; ?@', �?& V&���@?D; CC D�@8D?:>@. 5�@8D?:>� V�@8U@-
D?:�@? V�>�>� (causa). p@�D?:>?@�`�&D?` V@�@g&8>? : &f�D?` C�_�`�&Y&, ?& @D?` V�>�>�-
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�&-D�@8D?:@��&Y& '�U�@�>;. �@ '@�@@ D��@D?:@���' '&'@�?&' D?�&:>?D; ?&, �?& D�@8-
D?:>@, CC �@_��`?? 8@�D?:>;, V�@8D?@? CC :@�`, V�@8'@? (obiectum). �> �?>��;, �> 
D�@8�@:@C&:; '�D�` �@ V�@8D?:�;�> V�>D�?D?:���@@ : :>8@ V�@8'@?, V&8�@�C>:@? 
��8@YY@�, �?&? DV&D&f V�@f�:�>; V�>D�?D?:���@Y& &� �_�:@? ;��� ���!  ;������-
������� . 

��C �D?�:�>:@? 8@�D?:>?@�`�&@ CC �@_��`?? ?&Y& >�> >�&Y& 8@�D?:>;, ?& @D?` : 
:>8@ V�>�>� > V&D�@8D?:>�, �?& &?C��:@? :&_'&��&D?` &f&_�@:?` 8@�D?:>?@�`�&@ : @Y& 
V�>�>��&-D�@8D?:@���g :_>'&D:;_;g. 5���&D?` ��C> :�?@C@? >_ g�C?@� V�@8'@?�&Y& 
V�&?>:&D?&;�>;, C&?&�&@ &D?�?D; �@>_'@���', �@D'&?�; � :>8&>_'@�@�>@ V�@8'@?�&� 
D?��C?��� ?@&�>>. 	 D&:�@'@��&� ��C@ �@U��@@ _��@�>@ V�>&f�@?@? DV&D&f «�DD'&?-
�@�>;», ?& @D?` g�C?@� V�&D�@�>:��@-�D?�:�>:��@Y& V&8g&8,  >'@��& - '@?&8. �_-
'@�@�>@ > >D�>D�@�>@ : ��C@, V&�>'@'&@ : D���&D?�&' D'�D�@, &_��@? &V�@8'@�>:�>@.  

5&:�@'@��; ��C &Y��>�>:@? V�@8'@?��@ &f�D?>, C&?&��@ V�@8D?:�;@? : C�@D?:@ 
a@�&Y&. 5V@a>�>_a>; - �@&fg&8>'&@ > V&_>?>:�&@ D�@8D?:>@ D��@D?:&:�>; D&:�@'@��&� 
��C>. � Y��>a@ V�@8'@?��g &f�D?@� &f�_��?D; D'@���@ &f�D?>. 

	 D&:�@'@��&� ��C@ V�&>Dg&8;? D8:>Y> : :&DV�>;?>> > &V�@8@�@�>> V�@8'@?�&Y& V�&-
?>:&D?&;�>;, : �'Cg C&?&�&Y& :�D?�V@? V�>�&8. ��>�&8 : @� V�@8'@?�&' V�&?>:&D?&;-
�>> @D?` ?&�`C& &8>� >_ DV&D&f&:, CC>' &� &f����>:@? D@f;, V�@8&D?:�;; 8�; ����&� 
&f�f&?C>, C&?&�; �>C&Y8 �@ '&�@? &g:?>?` :D� @� D���&D?��� V&��&?�. ��>�&8 &D?-
�?D;, �V�>'@�, 8�; ��C> B>_>C> �@-&fg&8>'&�, V&?&'�, �?& ?@&�>; _:>D>? &? V�>D�?D?:�-
��@Y&, �@ '&�@? &f&�?> @Y& > �@ '&�@? :�;:>?` :D� D���&D?�&� V&��&?� V�>�&8�. �C>' 
&f�_&', ����<��� �� V�:>? : V�@8'@?�&' V�&?>:&D?&;�>> V�>�&8�, C&?&�&�, : C�@D?:@ @� 
&V�@8'@�>:�>;, D&&?:@?D?:�@? B>_>C. �?& �@&fg&8>'&@, �:>8@��&@ : B>_>C@, '&��& �:>-
8@?` : C�8&� 8��Y&� ��C@ > >DC�DD?:@, : ?&' �>D�@, : qC&�D?&��>:&� �g>?@C?��@. 

2. ��_��6�� 9#��6�������� ��5���#���! 

�����<�����#$�� % �
�@�:; a@�`�&D?`, �DD'&?�@��; : 1 �_8@�@, C&�D?>?�>����; '>� : a@�&', �g&8>?D; 

: D��@D?:@ ?@g�>C>, C&?&��� ��8@YY@� �_�:@? ;�-����� . �� &V�@8@�;@? g�C?@� :D@g 
8��Y>g «a@�&D?�&D?@�», : ?&' �>D�@ g&�>D?>�@DC&Y& V&8g&8. �&�>D?>�@DC>� (Y�@�. holos - 
a@���) V&8g&8 �DD'?�>:@? V�&f�@'� D&&?�&U@�>; �D?> > a@�&Y&, &?8:; V�>&�>?@? a@-
�&'� V& &?�&U@�>� C @Y& �D?;'. ��?&�&Y>�@DC>� g&�>_' V�@8D?:�;@? D&f&� &�Y�>_a>-
&���� �D?�&:C� � ���? :D@g D?&�&� �DD'?�>:@'&Y& ;:�@�>;, �?:@��8@? :@�g&:@�D?:& 
a@�&D?�&D?@� V@�@8 &?8@�`��'> q�@'@�?'> [4] 

�C&�D?&��>:; �g>?@C?�� &V>�@?D; � >8@> g&�>_' > C&�a@Va>� «�D?&��>:&Y& �_-
:>?>;». �&D�@ 5''>? V& &C�����@� D�@8@ 1992 Y. : �>&-8@-d�@��& �DV�&D?��>�&D` 
&V�@8@�@�>@ «�D?&��>:&Y& �_:>?>;» : :>8@ ?��g�D?�&� '&8@�>. �� f�� �_�f&?� C&-
'>DD>@� ��� «�U@ &f�@@ f�8��@@» V&8 ��C&:&8D?:&' ��� ���@' X���8?��8 @�� : 
1987 Y. ��:��� ?@_>D - q?& &f@DV@�@�>@ D	��� �#��	�< V�@&f�_&:�>� > :&_'&��&D?` :�-
:@8@�>; ��8@� >_ �>�@?�, V�&8:>�@�>@ ��
��$��" DV�:@8�>:&D?> > _�>? �	����G%�" 
����!. ��> q?&' «�8&:�@?:&�@�>@ V&?�@f�&D?@� �D?&;�@Y& :�@'@�> �@ V&8��:@? DV&D&f-
�&D?` f�8��>g V&C&�@�>� �8&:�@?:&�;?` D:&> D&fD?:@���@ V&?�@f�&D?>» [5]. �& V&��&a@�-
�&@ �_:>?>@ q? '&8@�` V&���>� ?&�`C& V&D�@ ?&Y&, CC :& :�@'; 5''>? : �&g��@Df��Y@ 
: 2002 Y. b��a>; V�@8�&�>� 8&f:>?` C q?&'� DV>DC� 	�$����, C&?&�; ;:�;@?D; �@?:��-
?�' B��8'@�?�`��' > D��@D?:@���' q�@'@�?&' qC&�D?&��>:&Y& �_:>?>;.  
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p�; V&�>'�>; D'�D� qC&�D?&��>:&� �g>?@C?���, �@&fg&8>'& �DD'&?�@?` D' ?@�-
'>� qC&�&Y>;. 	 D�&:@ «qC&�&Y>;» - C���@:; �D?` «qC&» (&? 8�.-Y�@�. oikos) &_��@? &f>?-
�>�@, �>�>�@, 8&', >'��@D?:&, 8&'U�@@ g&_;�D?:&. 	 �D?&;�@@ :�@';, V&8 :&_8@�D?:>@' 
:D� f&�@@ &��?>'&Y& :�>;�>; �@�&:@C � &C������� D�@8�, V�&>_&U�& D'@�@�>@ D'�D� 
D�&: «qC&�&Y>;». �&8 qC&�&Y>�@DC>'> :&V�&D'> ?@V@�` V&�>'�?D;, V�@�8@ :D@Y&, :&V�&-
D� &g��� V�>�&8�&Y& &C���@�>;. �f�D?` >DC���>?@�`�& f>&�&Y>�@DC>g _��>� qC&�&Y>> 
�DV�&D?��>�D` � 8��Y>@ @D?@D?:@���@ > Y�'�>?���@ ��C>. 5&:�@'@��&@ V&�>'�>@ 
qC&�&Y>>: ��C, >_����; :_>'&&?�&U@�>; �>:&� > �@�>:&� V�>�&8�. 

5��@D?:@���� :C�8 : ?@&�@?>�@DC>@ &D�&:� D&:�@'@��&� qC&�&Y>> :��D X. �&''&�@�, 
DB&�'��>�&::U>� &D�&:��@ �@?��@ _C&� qC&�&Y>> [6]: 
1)� ��{ ���9��� �� ���  - : _C&�@ &?���� qC&�&Y>�@DC>� V�>�a>V g&�>_' (a@�&D?�&D?>). 
2)� ��#�� �� ��#�9��� � ��	��� - _C&� Y&:&�>? & �@&fg&8>'&D?> _'C��?&Y& C��Y&:&�&? 

:@�@D?: > &f@DV@�@�>; D?f>�`�&Y& D��@D?:&:�>; f>&DB@��. 
3)� ������� 9���� �#�� - _C&� V�>_�:@? Df�>_>?`D; D V�>�&8&� > C���@ &D?&�&��& &f-

��?`D; D V�>�&8��'> D>D?@''>. 
4)� ��#�� �� ��{��� ����  - _C&� Y&:&�>? & ?&', �?& C�8&@ �&:&@ 8&D?>�@�>@ �@>_f@��& 

D&V�&:&�8@?D; �?�?&� �@Y&-?& V�@��@Y&. 
�@�:�� _C&� '&�@? D�>??`D; &D�&:&� qC&�&Y>�@DC&� B>�&D&B>>. �@�&D?��� :_Y�;8 � 

'>� > V&�>'�>@ :_>'&&?�&U@�>� D V�>�&8��' &C���@�>@', D&a>�'&' > C��`?��&� - :&? 
:_Y�;8 «Y��f&C&� qC&�&Y>>». 
'@�>C�DC>� B>�&D&B b�>?`&B �V� &?'@�@?, �?& D��@-
D?:��? 8: :��@�U>g DV@C? ��f&� �>:&� D>D?@'� - >�8>:>8��>D?>�@DC; > >�?@Y�-
?>:�;, &?����>g D>D?@'� '�U�@�>; > D'�D�&:. �8&�&:; D>D?@' g�C?@�>_�@?D; 8>-
�'>�@DC>' �:�&:@D>@'. 	 f&�`�&� D>D?@'@ V�&>Dg&8>? ���U@�>@ �:�&:@D>; - V@�@&a@�-
C &8�&Y& DV@C? > V�@�@f�@�@�>@ 8��Y>'. 	 D&:�@'@��&' _V8�&' '>�@ �f��8@?D; V@-
�@&a@�C >�8>:>8��>D?>�@DC&Y& > �@8&&a@�C >�?@Y�>�&:��&Y& '�U�@�>; > D>D?@'� 
a@��&D?@�. 	 ��&�8��@'D; g&�>D?>�@DC&' '�U�@�>> �f��8@?D; D8:>Y &? >�8>:>8�-
�>D?>�@DC&� C >�?@Y�?>:�&� '&8@�>. 5�:�@�>@ q?>g V�&?>:&V&�&���@ ?@�8@�a>> V�>:@-
8@�& �>�@ [7].  

 

�	�������*��1����%�� �	1�"��1��	�� 
`¤����[� 

�a>&��`�&@ >�?�>?>:�&@ 
��>?>�@DC&@ D>�?@?>�@DC&@ 
�@8�Ca>&�>D?DC&@ g&�>D?>�@DC&@ 
�>�@��&@ �@�>�@��&@ 

�`¤��¤ 
qCDV�D>; C&�D@�:a>; 
C&�C��@�a>; C&&V@�a>; 
C&�>�@D?:& C�@D?:& 
Y&DV&8D?:& V�?�@�D?:& 

 
 
�a>&��`��' ?>V&' &�Y�>_a>> ;:�;@?D; �@ >@��g>;,  D@?`, C&?&�; ?C�@ ;:�;@?D; 

a@�?��`�&� '@?B&�&� qC&�&Y>>. �C>' &f�_&', g&�>D?>�@DC>� V&8g&8 V�@8V&�Y@? > 
D8:>Y : D&a>�`�&� &�Y�>_a>> — &? >@��g>� C D@?;'. 
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����2!�	��)	+��$���$���%���	�+�#�
	 C�8&' D���&D?�&' V&�>'�>> ��C> >�> >DC�DD?: ����& :�;:>?` ?& �@&fg&8>'&@, 

&? �@Y& _:>D>? ��C >�> >DC�DD?:&, �?& &�> �@ '&Y�? &f&�?>. �?& �@&fg&8>'&@ ����& �:>-
8@?` > : qC&�D?&��>:&� �g>?@C?��@.  

5 &8�&� D?&�&��, �g>?@C?�� - q?& >DC�DD?:& > ��C D&_8�>; V�&D?��D?:@��&� D�@8� 
8�; �>_�> �@�&:@C > @Y& 8@;?@�`�&D?>, D 8��Y&� D?&�&��, �g>?@C?�� :D@Y8 &V�@8@�@� 
?&� D�@8&�, : C&?&�&� &� D��@D?:�@?. �@:&_'&��& V�&@C?>�&:?` �?&-�>f& f@_ ���? '@D?, 
&C���@�>;, C&�?@CD?, f@_ :D@Y& ?&Y&, �?& '� �_�:@' D�@8&� �>_�@8@;?@�`�&D?>, C&?&�; 
@D?` D&:&C�V�&D?` V�>�&8��g �D�&:>�, D&_8��&Y& D&a>�`�&-C��`?���&Y& V�&D?��D?:, 
V?&Y@���g BC?&�&: '@D?, D&a>�`�&-f�?&:�g �D�&:>�, >�B�D?��C?��� > &f��&D?> ��-
8@�. �&�>'�>@ D�@8� ?@' >�> >��' &f�_&' 8�? �_�>���@ �@U@�>; D& D?&�&�� �g>?@C-
?���. 5�@8 ;:�;@?D; &V�@8@�;��>' > �@-&fg&8>'�' BC?&�&'. �? �@� _:>D;? qD?@?>�@-
DC>@ D:&�D?: &f¥@C?, @Y& ?@g�>�@DC>@ C�@D?: > B��Ca>&��`�&@ �_��@�>@. 5�@8 ;:�;-
@?D; D���&D?�&� �@&fg&8>'&D?`� 8�; �g>?@C?���. 

�&�C�@?�; D�@8 &V�@8@�;@? D&&?:@?D?:����� �g>?@C?���. �C&�D?&��>:; �g>?@C?�-
� ?C�@ &V�@8@�@� D�@8&�, C&?&�; D?:>? :& Y�:� �Y� �_�>���@ DV@C?� �D?&��>:&Y& 
�_:>?>;. ��&B@DD&� 5. �� > �. b�'@� >_ ��>:@�D>?@? �`�CD� :�8@�;�? : qC&�D?&�-
�>:&� �g>?@C?��@ �@DC&�`C& �_�>���g �V�:�@�>�, C�8&@ >_ C&?&��g f@��? ���& : 
D:&@� D�@8@ > &V�@8@�;@?D; D:&@� �&Y>C&�,  >'@��&: «qC&-?@g�>�@DC&�, qC&-a@�?�>�@DC&�, 
qC&-qD?@?>�@DC&�, qC&-C��`?���&�, qC&-'@8>a>�DC&� > qC&-D&a>�`�&� �&Y>C&�» [8]. W&Y>C 
;:�;@?D; _8@D` D&f>���@� V�>�>�&� (causa efficiens), C&?&�; _D?:�;@? V�&;:�;?`D; > 
:D?�V?` :& :_>'&D:;_` ?�> 8��Y>@ V�>�>�� (causa finalis, causa formalis, causa materialis) > 
:@8�? C D&_8�>� �g>?@C?���&Y& V�&>_:@8@�>;. ��8; >_ �>g &V>�@?D; � D:&� V&�>'�>@ 
D�@8�, C&?&�; ;:�;@?D; D���&D?�&� ��-��<��� ���$G 8�; �DC��?>; C�8&� >_ �&Y>C qC&-
�D?&��>:&� �g>?@C?��� (D'. ?f�>a� 1). 

������-�
.�/��0��"��%
*��"�
�	�-��<��#��	�� �&Y>C &??�C>:@?D; &? Y�&f�`�&Y& V&�>'�>; D�@8�, Y8@ V�@:�>��-

@? 'C�& :_Y�;8, C&?&��� D?:>? C&�a@Va>� �D?&��>:&Y& �_:>?>; : Y�&f�`��� V�&D?��-
D?:@��&-:�@'@��&� C&�?@CD?. �? �&Y>C V�?@?D; 8?` &?:@?� � :&V�&D�, C&?&��@ :&_�>-
C�? : D:;_> D Y�&f�`��' >_'@�@�>@' C�>'?, �'@�`U@�>@' &_&�&:&Y& D�&; > :D@&f�>' 
_Y�;_�@�>@' V�>�&8�. 
Ca@�?>��@?D; f�8��@@, V&8�@�C>:@?D; q?>�@DC; &?:@?D?:@��&D?` 
V@�@8 V&?&'C'> _ D?f>�`�&D?` > f&Y?D?:& �@D��D&: � �@'�@.  

��@8V&�Y@?D; >�?@Y�a>; C&�a@Va>> Y�&f�`�&� _�>?� V�>�&8� : D?�?@Y>� V�&@C-
?>�&:�>; &f���&Y& 8&' > D&_8�>@ C&'VC?�&Y& Y&�&8 D :�D&C&� V�&?�&D?`�. 

p��; �&Y>C &D�&:� � ����&-?@g�>�@DC&' V&8g&8@. 5&g��;@?D; �:@�@��&D?` : 
:&_'&��&D?> V�@&8&�@?` qC&�&Y>�@DC>� C�>_>D �@ Dg&8; D V�?> '&8@��>_a>> >�8�D?�>>. 
oDV@g >_'@�;@?D; C&�>�@D?:@��& - : D�>�@�>> V&?�@f�@�>; q�@�Y>> > �@D��D&:, �'@�`U@�>> 
_Y�;_�@�>; > :�f�&D&: 5�2, : ��>_@ D?&>'&D?> �>_�@��&Y& a>C�.  

�BB@C?>:�&D?` &g��� V�>�&8� V&8?:@��8@?D; V�>'@�@�>@' U>�&C&Y& DV@C?� >��&-
:a>&���g '?@�>�&:, «�'��g» >��@�@���g D>D?@' > >DV&�`_&:�>; :&_&f�&:�;@'�g >D-
?&��>C&: q�@�Y>>.  

5?�?@Y>; V�&@C?>�&:�>; V�@8V&�>?@? _8�>; : D&:�@'@��&' D?>�@, CC V�:>�&, :�-
D&C&?@g�&�&Y>���@. �?� ?@�8@�a>� �>���U>' DV&D&f&' :&V�&�@? �V�:�@�>@ Hi-Tech, 
:&_Y�:�;@'&@ ?C>'> f�>?�DC>'> �g>?@C?&�'>, CC �&�'� b&D?@�, �>��8 �&8�@�D, 
�>C&�D ��>'U&�, T>gq�` �&VC>�D, >?�`;�DC>' �g>?@C?&�&' �@�_& �>�&, Y@�'�DC>' 
�g>?@C?&�&' �&'D&' �@�a&Y&',  ?C�@ �@�&' ��Y&' >_ T��_>>, V�&@C?>����>' f>&-
C�>'?>�@DC>@ �@f&DC�@f�. �V�>'@�, ?C>@ >_:@D?��@ V�&@C?�, :�V&��@���@ �&�'�&' 
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b&D?@�&', CC q�@�Y&qBB@C?>:�&@ _8�>@ f�C :& b��CB��?@ � T��@ > C�V&� �@�gD?Y 
: X@��>�@, C&?&��� ;:�;@?D; �D?`� q�@�Y&D>D?@'� _8�>;. 

�f�>a 1 - W&Y>C> qC&�D?&��>:&� �g>?@C?���  
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��&f�`�; 
'>�&:; D�@8 

��?@Y�a>; C&�a@Va>� 
Y�&f�`�&� &C�����@� 
D�@8� : D?�?@Y>� V�&@C-
?>�&:�>; &f���&Y& 8&'. 
�f�_ C&'VC?�&Y& Y&�&8 
D :�D&C&� V�&?�&D?`� 

�@g�>�@DC>� 
�a>&��>_', 
��C 

��?@Y�>�&-
:���@, q�@�-
Y&qBB@C?>:-
��@, 
High-Tech, 
«�'��@» 
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DC&@, D&-
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�C&-
a@�?�>�@DC; 
 

���VC; V�>-
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��'&�>; D V�>�&8&� _ 
D��? 8@a@�?��>_&:���g 
:?&�&'��g _8�>� D '>-
�>'�`��' :&_8@�D?:>@' 
� V�>�&8�. ���?>�&-
:��&D?` D?f>�`�&D?>, 
>�?@Y�>�&:��&D?> > 
«V�&a:@?�>;» '@D?�&Y& > 
Y�&f�`�&Y& f>&�_�&&f-
�_>; 
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�@DC>� g&-
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qC&�&Y>; 


:?&�&'��@, 
:&_&f�&:�;@-
'�@, V@�@�-
f?�:@'�@ 
 

�Y�;_�@�-
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T@?B&�>�@-
DC; &f�_�; 
D�@8 
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��Y'?>�-
��@, �&:�@, 
�@�>�@���@, 
&�Y�>�@DC>@ 

�f�_ �g>-
?@C?���  
New Age 

�C&-
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C��`?���; 
D�@8 

o��@@D; «CC f�?`» _8-
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�&Y>;, 
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T@D?��@, 
Low-Tech, 
&f����@, 
?�8>a>&�-
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�;, V?&Y@��;  
D�@8 

��>�&8�&@ > &D;_@'&@ 
&C���@�>@ : >�?@�`@�@, 
C&?&�&@ &f@DV@�>:@? _8&-
�&:`@, g&�&U@@ D'&��:-
D?:>@ > C�@D?:& �>_�> 
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DC; qC&�&Y>; 
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�>fC>@, D 
��D?>@' 
V&�`_&:?@-
�@�, D :&_-
'&��&D?`� 
'@D?�&Y& 
�V�:�@�>; 

p@'&C�-
?>���� >�-
8>:>8��`-
��� 8&' 

�

������-�
.�����0��"��%
*��"�
5�@8 V�@8D?:�;@?D; g��VC&� V�>�&8&�, : C&?&�&� @D?@D?:@���� f��D '&��& �@YC& 

���U>?`. �?&? V&8g&8 ?�@f�@? �@'@8�@��&�, V�@8�V�@�8��@� _�>?� qC&D>D?@' > V�>-
�&8�&Y& CV>?�, V@�@&D'�D�@�>@ DV&D&f V�&>_:&8D?: D?�&>?@�`��g '?@�>�&: > D?�-
?@Y>> V�&@C?>�&:�>; _8�>�. ��:��� :&V�&D �&Y>C> qC&-a@�?�>_': «5?&>? �> :&&f�@ 
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�?&-�>f& D?�&>?`?» �', Y8@ ��@ @D?` D?�&@�>;, D?:>?D; _8� �'@�`U@�>; «qC&�&Y>�@DC&-
Y& D�@8». 

�@�`� ;:�;@?D; Y�'&�>_a>; D V�>�&8&� _ D��? 8@a@�?��>_&:���g :?&�&'��g _8-
�>� D '>�>'�`��' :&_8@�D?:>@' � �@�. �&8g&8 Y��?>��@? D?f>�`�&D?`, >�?@Y�>�&:�-
�&D?` D V�>�&8&� > «V�&a:@?�>@» '@D?�&Y& > Y�&f�`�&Y& f>&�_�&&f�_>;. �&�` qC&�D?&�-
�>:&� �g>?@C?��� �@ D:&8>?D; C ����U@�>� '@�&V�>;?>� V& _�>?@ V�>�&8�, ?C CC q?&? 
V&8g&8 «... V�>�8�@�>? C >�D?��'@�?�`�&� V�8>Y'@, C&?&�; D' D&_8�? V�&f�@'� 
V�>�&8@» [9]. ��@f�@?D; �@ �_�f&?C �&:�g ?@g�&�&Y>�,  &D'�D�@�>@ ?&Y&, CC>'> 8&��-
�� f�?` q?> ?@g�&�&Y>>. ��@8V&�?@�>@ &?8�?D; ?@g�&�&Y>;' '�&Y& 'DU?f, V&?�@f�;�-
�>' �@f&�`U&@ C&�>�@D?:& q�@�Y>>, �@ _:>D;�>' &? a@�?��>_&:��&� >�B�D?��C?��� 
V&D?:&C q�@�Y>>, :&8� > �?>�>_a>> '�D&� - CC : :?&�&'��g 8&'g. T?@�>�� V�@8V&-
�>?�?D; :&_&f�&:�;@'�@, V�>�&8��@ - ?C>@ CC Y�>� >�> _@'�;, 8@�@:& >�> D&�&' : D&-
�@?�>> D '?@�>�'> V&:?&��&Y& V�>'@�@�>;. �&8g&8 C qC&�D?&��>:&'� V�&@C?>�&:�>� 
V&D?�&@� V& ��&Y>> D B��Ca>&�>�&:�>@' qC&D>D?@'� - � qBB@C?>:�&', �>:&', _'C��-
?&', a>C�>��&' V�&a@DD@ : V�&?>:&V&�&��&D?` �>�@��&�, �@qBB@C?>:�&�, �_&'C��?&� D>-
D?@'@ &f���&Y& _8�>;. �_:@D?�� 8&', V&D?�&@���@ >_ >DV&�`_&:���g :?&'&f>�`��g V&-
C��U@C, f�?��&C, > 8��Y>g &?g&8&:. �

������-�
.1����0��"��%
*��"�
5�@8 '@?B&�>�@DC;. 
�g>?@C?�� V�>_:� &f�_�& :���?` D&a>�`��@ a@��&D?>, 

�f&??` 8�; D&_8�>; :8&g�&:@�>; > V@�@8�> ��:D?: @8>�@�>; D '>�&' V�>�&8�. �? �g>-
?@C?��� ?�@f�@?D; D&_8�>@ «�&:&Y& ;_�C : D?�&>?@�`��g >DC�DD?:g» [10].  

�@�`� ;:�;@?D; ��>:@�D�`�& DV�&@C?>�&:��&@ _8�>@ : D:@?@ �&:&Y& qC&�&Y>�@DC&Y& 
_��>; > ?��DB&�'a>> D&_��>; & V�>�&8@. 

�@C�DD>�@DC; ��C, CC BC?&�, &V�@8@�;��>� D&:�@'@���� C��`?���, D?�&:>?D; 
�&:�' :_Y�;8&' � '>�. W&Y>C qC&-qD?@?>_' Ca@�?>��@? :�>'�>@ � >�8>:>8��`�&� 
C�@?>:�&D?> > D&:'@�@? D:&f&8�&@ :&&f��@�>@ D �&'�?>�@DC>' :_Y�;8&' � V�>�&8�, 
&?:@�Y; : ?& �@ :�@'; _V8��� �a>&��>_', '&8@��>_' > '?@�>�>_'. p�; �@U@�>; qC&-
�&Y>�@DC&Y& C�>_>D, : V&�>'�>> q?&� �&Y>C>, ?�@f�@?D; V@�@g&8 &? �?>�>?���g a@��&-
D?@� C 8�g&:��', Y8@ qD?@?>C > ��:D?:@��&@ :&DV�>;?>@ >Y��? 8&'>�>������ �&�`. 
«�&�`C&, @D�> �@�&:@C D��� ���>?D; D'&?�@?` � '>� D ��:D?:&', &� D'&�@? ���>?`D; 
_f&?>?`D; & ��'» [11] .  

�&:�� ;_�C �g>?@C?��� D?� :&_'&���' _ D��? �&:�g ?@g�&�&Y>� - V�@>'��@D?: 
D?��C?���&� >��@�@�>>, :&_'&��&D?> D?�&>?` >DC�>:�@���@ B&�'� D V&'&�`� C&'V`�-
?@��&Y& '&8@�>�&:�>;, �&:�g '?@�>�&:, C&?&��@ 8�? :&_'&��&D?` D&_8:?` &f¥�'� > 
B&�'� _ �'C'> V�@8D?:�@�>� &f &f���&' V�&D?��D?:@. 

	 q?&� �&Y>C@ qC&�&Y>�@DC&@ B&�'&&f�_&:�>@ V�&8&��@? ?�8>a>� D@�D��>_'. �&-
:; �g>?@C?�� D&_8�? �&:�@ B&�'�, &?����>@ «V&D��>@» V�>�&8�. p:>�@�>@ C f>&-
&�Y�>�@DC>' B&�'', qCDV�@DD>&�>_'�, g&D� > �@�>�@��&D?> :��D?�? >_ �&:&Y& :_Y�;8 
� '>�. �_�C �g>?@C?��� > 8>_�� D?�&:>?D; :�@U�@ V&g&�>' � V�>�&8���, &� D&D?&>? 
>_ >_Y>f&:, DC�8&C > :&��, >_ B&�' C�>D?��&: > D�&'���g V�&DC&D?@�. �_:@D?�� �f&?� 
q?&Y& �V�:�@�>; �g>?@C?&�&: b��C �@�> (�V�>'@�, T�_@� D&:�@'@��&Y& >DC�DD?: : 
X>�`f&), 5�?`;Y& ��?�:,  ?C�@ 
�? �D&8_C> (�V�>'@�, _8�>@ ���`?���&Y& a@�-
?� : p&g@) > 8�. 
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*��"�
5�@8 :&DV�>�>'@?D; CC C&�?@CD?. ��:�&� _8�@� ;:�;@?D; D&g��@�>@ �?@�?>��&-

D?>. 	�>'�>@ C C&�C�@?�&'� '@D?� V�&?>:&V&D?:�;@?D; fD?�C?�&'� '&8@��>D?DC&'� '@-
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D?� > ;:�;@?D; �@Ca>@� � Y�&f�>_' >�?@��a>&��`�&Y& D?>�;. 5&V�&?>:�@�>@ B@�&'@�� 
��>:@�D�>_a>>, V�@:�>����@'� : D&:�@'@��&� C��`?��@, D�>?@?D; q?>�@DC> &V�:8�-
��'.  

�@�`� ;:�;@?D; _8�>@, C&?&�&@ ��>?D; «CC f�?`» V&D�@8D?:&' 8V?a>> C '@D?��' > 
f>&-�@Y>&��`��' B>_>�@DC>' > C��`?����' g�C?@�>D?>C'. 	 q?&� �&Y>C@ D?&>? _8� 
�@ �_�f&?C> �&:&� ��>:@�D�`�&� C��`?���, �& DC&�@@ D&g��@�>; �_�&&f�_>; D��@-
D?:���>g C��`?��. 

W&Y>C qC&-C��`?��� Ca@�?>��@? :�>'�>@ CC � &g��@ > C&�D@�:a>> ?&Y& '�&Y&&f-
�_>; C��`?����g �g@?>V&:, C&?&�&@ ��@ D��@D?:��?, ?C > � C��`?���&� V�@@'D?:@��&-
D?>, :�����@�D; : 8V?a>> ?�8>a>>, > �?@�?>��&' >DV&�`_&:�>> ?�8>a>&���g 
D?�&>?@�`��g ?@g�&�&Y>�, ?>V&: _8�>�, V??@��&: V&D@�@�>�, C�8�� >_ C&?&��g g��>? 
'@D?��� >D?&�>� D?�&:�@�>; > �_:>?>;.  

5?�?@Y>; V�&D?��D?:@��&Y& �_:>?>; &??�C>:@?D; &? ?�8>a>&��&�, '@D?�&� B&�'� 
_8�>�, C&?&��@ �DD'?�>:�?D; CC :@g> �_:>?>; : @D?@D?:@��&' ��D�@ '@D?�&� C��`?�-
��, C&?&�; 8V?>��@? D:&� &f�_ �>_�> C C&�C�@?�&'� V�>�&8�&'� &C���@�>�. 5V&D&f 
D&g��@�>; �?@�?>���g C��`?��, CC BC?&� qC&�D?&��>:&Y& V&8g&8, V&�>'@?D; V&-
�_�&'�: q?& > DV&D&f�&D?` V&D?&;��& D&_8:?` �>:�@ B&�'� '@D?�&� C��`?���, D&Y�D�& 
'�@�>� f�>?�DC&Y& �g>?@C?&� �@�@? b�'V?&� [12], > �@��>@ _C&�D@�:>�&:?` f&-
Y?D?:& > �_�&&f�_>@ �_�>���g B&�' �>_�> '@D?��g C��`?��, - CC �Y�'@�?>��@? �&�-
:@�DC>� B>�&D&B 
��@ �@DD [13]. 	 f>&�@Y>&��`�&' V&8g&8@ '&��& &?'@?>?` ?C>g �g>-
?@C?&�&: CC ��@�� T��C?? >_ 
:D?��>>, �D� b?g> >_ �Y>V? (�V�>'@�, ���&C : 
�Y>V?@), ���`_ �&��@ >_ ��8>>, �@&B�> X: >_ ��>-W�C>, 	� �� >_ �>?; (�V�>'@�, 
T�_@� >D?&�>>).  

����#�-�
.��������"��%
*��"�
W&Y>C D	�- ���
��! D:&8>? ?@'� �_Y&:&� &f qC&�D?&��>:&� �g>?@C?��@ C :&V�&D' 

�D?&��>:&Y& _8&�&:`; �@�&:@C. �8&�&:`@ �@�&:@C _:>D>? &? &8�&Y& :��&Y& �D�&:>; - _8&-
�&:&� D�@8�. �

�@�`� ;:�;@?D; D&_8�>@ V�>�&8�&Y& &C���@�>; : _8�>;g, C&?&�&@ &f@DV@�>:@? _8&�&-
:`@, g&�&U@@ D'&��:D?:>@ > C�@D?:& �>_�> 8�; C�8&Y&.  

�C&-'@8>a>�DC; �&Y>C V�@8V&�Y@?, �?& ?@g�&�&Y>>, V�>'@�;@'�@ : _8�>;g, &VD�� 
8�; _8&�&:`; > D�>?@?, �?& �'@�`U@�>@ ?@g�&�&Y>�@DC&� &D�����&D?> _8�>; �@ :@8�? C 
D�>�@�>� g&�&U@Y& D'&��:D?:>;, , �&f&�&?, C @Y& �:@�>�@�>�. �

�& &?�&U@�>� C _8�>;' �&Y>C qC&-'@8>a>�� D&D�@8&?�>:@?D; � C�>?>�@DC&' �D-
D'&?�@�>> >�?@�`@�&: _8�>�, Y8@ C&�a@Va>; «f&�`�&Y& _8�>;» D?� &f�>' '@D?&'. 
�U@'� _8&�&:`� f�C:�`�& �Y�&��? ?@g�&�&Y>>, C&?&��@ f��> D&_8�� 8�; ?&Y&, �?&f� 
_�>�?` @Y&. �_:>?>@ C&�a@Va>> @D?@D?:@��&� D�@8� V@�@g&8>? ?C�@ � D?�&>?@�`��@ 
'?@�>��. W&Y>C qC&-'@8>a>�� &D�&:� � 8>Da>V�>�g C�>�>�@DC&� > '@8>a>�DC&� 
qC&�&Y>>, Y8@ g>'>�@DC&@ _Y�;_�@�>@ D�@8� �DD'?�>:@?D; CC C���@:; V�&f�@'.  

	 �@_��`??@ V&;:>�>D` �&:�@ V�>�a>V� V�&@C?>�&:�>;, C&?&��@ :& Y�:� �Y� D?:;? 
_8&�&:`@ �@�&:@C > @Y& g&�&U@@ D'&��:D?:>@, Y8@ «��:D?:�@?D; 8>�'>C @D?@D?:@��&Y& 
C�>'?, CC f&�@@ 8@C:?�&� D�@8� 8�; �@�&:@C»[14]. �?> >8@�� :&V�&�@�� : C&�a@Va>> 
D?�&>?@�`�&� f>&�&Y>> (Baubiologie), Y8@ D&@8>�@�� :&V�&D� _8&�&:`; > qC&�&Y>>,  a@�`� 
;:�;@?D; D?�&>?@�`D?:& _8�>�, C&?&��@ &?:@��? B>_>�@DC>', f>&�&Y>�@DC>' > 8�g&:��' 
V&?�@f�&D?;' �@�&:@C. T?@�>��, >��@�@�>;, a:@? > _Vg 8&���� Y�'&�>��& :_>'&-
8@�D?:&:?` D �'> > &C�����@� D�@8&�, �?&f� V&88@��>:?` _8&�&:��, �>:&� > @D?@-
D?:@���� C�>'?. �?� C&�a@Va>� &D��@D?:>�> �g>?@C?&�� �>?@� �'>8 >_ �>8@���8&:, 
b�&�8 5?@� >_ p�>>, Y��VV Gaia : �&�:@Y>> > 8�. 
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��$��� �&Y>C &V>�@?D; � C&�a@Va>� D&a>�`�&� D�@8�, B&C�D>��@?D; � V&-

�>?>�@DC&' 8>DC��D@, C&?&��� V�@8V&�Y@?, �?& C&��> qC&�&Y>�@DC&Y& C�>_>D V�&>_�D-
?�? >_ D&a>�`��g BC?&�&:. �? �&Y>C V&8�>'@? :&V�&D & 8@'&C�?>>, CC C���@ qC&�&-
Y>�@DC&Y& D&&f�@D?:: ?&�`C& : '&8@�> D&&f�@D?:, D&_8��&Y& 8�; D���f� &f�>' V&?�@f-
�&D?;' > a@�;', Y8@ �@�&:@C &f�@?@? �D?&;��� D:&f&8� > DV&D&f@� C D'&�@�>_a>>, :&_-
'&��& �>?` : Y�'&�>> D V�>�&8&�. «�C&�&Y>�@DC>� V�>�a>V @8>�D?: : '�&Y&&f�_>> :�-
�D?@? : f&Y?& &V&D�@8&:���� D&a>�`��� V�>�a>V»[15]. 5&a>�`��@ qC&�&Y> D�>?�?, 
�?& 8&'>�>�&:�>@ �@�&:@C > 8@Y�8a>; V�>�&8� V�&>Dg&8;? >_ D&a>�`��g V??@��&: 
8&'>�>�&:�>; > >@��g>>, V??@��&: D&a>�`�&� �>_�>, : C&?&��g &8�> ��8> &D��@D?:-
�;�? C&�?�&�` > 8&'>�>�&:�>@ �8 8��Y>'>. �_��U@�>@ &C�����@� D�@8� V&�>'@?D; 
CC B&�' 8&'>�>�&:�>; �@�&:@C, > �@' f&�@@ >@��g>��; > V&8:�;��; V�>�&8 &f�@-
D?:, ?@' f&�`U@ :@�&;?�&D?> _�&�V&?�@f�@�>� > �D>�>; �8 &C�����@� D�@8&�. 

�@�`� ;:�;@?D; D&_8�>@ _8&�&:�g, D'&8&D??&���g D&&f�@D?:, &D��@D?:�;��>g �&-
C�`�&@ D'&�V�:�@�>@, &?:@?D?:@���g _ V�>�&8�&@ &C���@�>@, �V�:�;��>g '@D?�&� 
qC&�&'>C&�, &D�&:��&� � '>�>'�`�&' V&?�@f�@�>> > 'CD>'�`�&' >DV&�`_&:�>> �@-
�&:@�@DC>g �@D��D&:. 

5?�?@Y>�@DC>' V&8g&8&' �_:>?>; ;:�;@?D; @D?@D?:@��&@ B&�'>�&:�>; &f�@D?:, D:;-
_��&Y& D '@D?�&� V�>�&8&�, :��?�> C&?&�&Y& D&_8�?D; &f�>��; Y8@, f�Y&8�; D:;_> D 
V�>�&8&�, '&��& f�?` f&�@@ �:@�@���' �D��? g�C?@� :�>;�>;, C&?&�&@ &f�@D?:& &C_�-
:@? � V�>�&8�&@ &C���@�>@. 5?�?@Y>; �_:>?>;, V�&>D?@C��; >_ q?&� �&Y>C>, f&�@@ D&-
a>�`�;, �@' ?@g�>�@DC; >�> qD?@?>�@DC;, &� B&C�D>��@? :�>'�>@ � V&�>?>�@DC&' :&-
V�&D@ 8@'&C�?>�@DC&� V�&_���&D?> V�>'@�;@'�g ?@g�&�&Y>� > V�&:&8>'&� qCDV@�?>_�.�

5?:>?D; _8� D&_8�>@ D&a>�`�&-&�>@�?>�&:���g V&D@�@�>�. �8�>@ V�&@C?>��@?D; 
V�&_���&, D ��D?>@' V&�`_&:?@�@�, 8V?>��@?D; C '@D?��' V�>�&8��' �D�&:>;' > V&-
q?&'� D���>? �>?@�;', �@ ��&D; :�@8 V�>�&8�&'� &C���@�>�. �C&� V&8g&8 V�>'@�;�> 
�g>?@C?&�� W�D`@� ��&�� >_ X@�`Y>>, ��`B ��DC>� : 	@�>C&f�>?�>>, �>?@� ��f�@� : 
�@�'�>>. 

)�#�@����� 
�@�&D?�&D?` '>� '&��& V&�;?` V&-�_�&'�. ��8@YY@� :>8>? @Y& : D��@D?:@ ?@g�>C>. 

5���&D?���, &�?&�&Y>�@DC>� '@?&8 �DC��:@? '�D�` CC ����<��� ���$, C&?&�; �@�>? : 
&D�&:@ &D&_��>; D&:�@'@��&� 8@�D?:>?@�`�&D?> : :>8@ V�@8'@?�&Y& V�&?>:&D?&;�>;. 

����� : D:&�' V�@8'@?�&' V�&?>:&D?&;�>> @D?` ?&�`C& &8>� >_ DV&D&f&:, CC>' &� &f-
����>:@? D@f;, V�@8&D?:�;; D@f; 8�; �g>?@C?���&Y& �DD'&?�@�>;, C&?&�&@ �>C&Y8 �@ 
'&�@? &g:?>?` :D� @� D���&D?��� V&��&?�. 5�@8 &D?�?D; 8�; �g>?@C?��� ����<��� ! , 
V&?&'� �?& ?@&�>; _:>D>? &? V�>D�?D?:���@Y&, �@ '&�@? &f&�?> @Y& > �@ '&�@? :�;:>?` 
:D� D���&D?��� V&��&?� D�@8�. �C>' &f�_&', ����<��� �� V�:>? : V�@8'@?�&' V�&?>-
:&D?&;�>> D�@8�, C&?&�&�, : C�@D?:@ @� «&V�@8'@�>:�>;», D&&?:@?D?:�@? �g>?@C?��.  

�_�>��& &D'�D�@��; D�@8 D&_8�? �_�>���@ �&Y>C> qC&�D?&��>:&� �g>?@C?���: 
qC&-?@g�>�@DC��, qC&-a@�?�>�@DC��, qC&-C��`?�����, qC&-qD?@?>�@DC��, qC&-'@8>a>�DC��, 
qC&-D&a>�`��. ��8; >_ qC&-�&Y>C :>8>? V&-D:&@'� �@U@�>@ _8�, 8@C��>��@'�g : C&�-
a@Va>> �D?&��>:&Y& �_:>?>;, B&�'>��@? D:&� &f�_ qC&�D?&��>:&� �g>?@C?���, &?8�? 
V�@8V&�?@�>@ D&&?:@?D?:���>' '?@�>�' > ?@g�&�&Y>;'. 

T>� �@ f�� f� '>�&', @D�> f� �@ V�@8D?:�;� �@C&@Y& @8>�D?:, : C&?&�&' :D@ D&f�?>; 
D:;_�� : V�&D?��D?:@ > :�@'@�>. �@�&@ DC�@V�;@? D&f&� :D� V�&>Dg&8;�@@. �&q?&'� qC&-
�&Y>C> �g>?@C?��� - q?& �@ �_��@ &f�D?> qC&�D?&��>:&� �g>?@C?���, �g&8;�>@D; �;-
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8&' 8��Y D 8��Y&', �& :D@Y8 - qC&�D?&��>:; �g>?@C?�� : a@�&', CC ?C&:;, :_;?; CC 
D&:&C�V�&D?` ?@g�>�@DC>g, '@8>a>�DC>g, f>&�&Y>�@DC>g, D&a>�`��g, C��`?����g, qD?@?>-
�@DC>g >�> CC>g-?& >��g D:;_@� > &?�&U@�>�. �&�`C& : q?&' D���@ '&��& Y&:&�>?` &f >D-
D�@8&:�>> q?>g D:;_@� > &?�&U@�>�, & D>�?@_@ �&Y>C. � �>D��C@ 1 V&C_�& f>&C�>'?>�@-
DC&@ :?&�&'�&@ _8�>@ «�&:�@Y» V& V�&@C?� �&DD>�DC&Y& �g>?@C?���&Y& f��& «�@'>D?�-
8>&»,  � �>D��C@ 2 V&C_� qC&�D?&��>:�� V&D@�&C 
Y&�-V�C. 

 

 
�>D��&C 1 – 
:?&�&'��� &?@�` «�&:�@Y» (V�&@C? �g>?@C?���&Y& f��& «�@'>D?�8>&») [16]  

 
�>D��&C 2 – �C&�D?&��>:�� V&D@�&C 
Y&�-V�C (V�&@C? �g>?@C?&� 
.�. �@'>_&:) [16]  
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	 V�&@C?@ «�&:�@Y» f��> �@�>_&:�� �&Y>C> qC&-?@g�>�@DC;, qC&-a@�?�>�@DC;, qC&-
qD?@?>�@DC;, qC&-'@8>a>�DC; > qC&-D&a>�`�;. �8@D` :�D&C>@ ?@g�&�&Y>> D&g��@�>; 
q�@�Y>> : D@_&��&' CC�'��;?&�@, :�D&C&-?@g�&�&Y>���@ '@?&8� D?�&>?@�`D?: >_ _��@@ 
>_Y&?&:�@���g q�@'@�?&: D&�@?�?D; D &f>�>@' _@����g �D�8@�>� :��?�> _8�>;. �?> 
�D?@�>; �@ ?&�`C& :��f?�:�? C>D�&�&8 > D&_8�? V�>�&8��� D�@8� : V&'@�@�>>, �& > 
&_8&�:�>:�? :&_8�g B>?&�a>8'>. b&�' _8�>; ?C�@ ;:�;@?D; '@?B&�>�@DC>' :��-
�@�>@' �&:&Y& qC&�&Y>�@DC&Y& D&_��>;. 5V&D&f &�Y�>_a>> �>_�> ��8@� V�@8V&�Y@? 
&f�_&:�>@ D&&f�@D?: D& D:&>'> >8@�'> �>_�>.  

	 qC&�D?&��>:&' V&D@�C@ «
Y&�-V�C» '&��& �:>8@?` �&Y>C> qC&-C��`?�����, qC&-
a@�?�>�@DC��, qC&-'@8>a>�DC�� > qC&-D&a>�`���. �8@D` :�f�� ?�8>a>&���� 8�; D@:@�-
�&Y& �:C_ ?>V �>�>� – DC�;. �?& :D?�&@���� : �@�`@B 8&' D &_@�@����&� C�&:�@�. �-
C&@ �D?�&�D?:& 8&' :@8�? C qC&�&'>> '?@�>�&: V�> D?�&>?@�`D?:@ > q�@�Y>> V�> qCDV��-
?a>>. 5&��a@ VDD>:��' DV&D&f&' �Y�@:@? V&'@�@�>; 8&'&:, �Y��f����&D?` : �@�`@B 
V�@8&g��;@? &? V@�@&g��8@�>; : _>'�@@ :�@';,  '&�DC&� f�>_ @D?@D?:@���' &f�_&' :@�-
?>�>��@? 8&'. �8�&� >_ Y�:��g _8� f��& D&_8�>@ V@U@g&8�&� D�@8� 8�; �>?@�@�. 
:-
?&?��DV&�? : q?&' V&D@�C@ &D?�?D; � V&8_@'��g V�C&:Cg V�> :¥@_8@. o�>a� D &8�&D?&-
�&��>' 8:>�@�>@' D?�&:;?D; V@U@g&8��'>, V�@:���?D; : f��`:�� > V�C&:&@ V�&-
D?��D?:&. 	 V&D@�C@ �@? _f&�&:, :@D` ��D?&C, � C&?&�&' �D?�? �@D, 8&D?�V@� :D@'. �C&@ 
:&_'&��& V�> D&_8�>> D&D@8DC&Y& D&&f�@D?: ��8@�, �_8@�;��>g &f�>@ >�?@�@D� �>_�> 
: Y�'&�>> D V�>�&8��' &C���@�>@'. 

�C&�D?&��>:; �g>?@C?�� : 8&V&��@�>> C �_�>���' C?@Y&�>;' �g>?@C?���, :C��-
���>' > 8:>�@�>@ [17], > CD?&'>_a>� [18], ?�@f�@? C&�D?��>����@Y& '�U�@�>; > V&-
D?&;��&Y& 8>�&Y ��D?�>C&: V�&a@DD V�&@C?>�&:�>;, D?�&>?@�`D?: > 8�`�@�U@Y& V&�`-
_&:�>;. o�>?�:�?D; V&?�@f�&D?> �@ ?&�`C& ��8@�, C��`?���&Y& C&�?@CD?, �& > V�>�&8�&-
Y& &C���@�>;. ��&f�`��@ :�_&:�, ?C>@ CC >_'@�@�>@ C�>'? > _Y�;_�@�>@ &C�����@� 
D�@8�, �g&8;? �@U@�>; : :�D&C>g ?@g�&�&Y>;g. 
�g>?@C?����@ V�&@C?�, &?:@���>@ �&Y>-
C@ qC&�D?&��>:&Y& '�U�@�>;, V�>'@�;�? g&�>D?>�@DC>� V&8g&8, C&?&��� :@8�? C D>�@�Y>>. 
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LOGIC OF SUSTAINABLE ARCHITECTURE 

A.N. Remizov 
Russian Sustainable Architecture and Building Council, Moscow, Russia 
re.mi@mail.ru 

Abstract 
The paper deals with the ontological essence of environmentally sustainable architecture, which is based on the UN 
concept of sustainable development and the holistic vision of the world. The author interprets the concept of «seamless-
ness», which Heidegger reveals through analysis of essence of technique in the works of the 50-ies of XX century, us-
ing an ontological approach, revealing the idea of necessity. These works of the philosopher are relevant in our time. 
The author introduces the concept of «environ», which is the essential necessity for sustainable architecture, its deter-
mining principle. Six different models of a particular environ are identified, which cause the respective tasks: the choice 
of a scientific or aesthetic approach in the design, materials and technologies, determine the image of buildings. These 
environs - namely, global world, natural environment, social, metaphorical, medical, cultural determine the appropriate 
design logic. Thus, the author offers a new ontological approach to the consideration of communications and relations 
of the sustainable architecture in the unity of its logics. 

Key words: ontology, holism, essence, logic, seamlessness, need, environ, ecology, sustainable architecture. 
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:?&� f&�@@ D&�&C �g>?@C?����g > Y�8&D?�&>?@�`��g V�&@C?&:, >'@@? f&�@@ ?�>8a?> 
V�f�>Ca>� � ?@'� qC&�D?&��>:&� �g>?@C?���. W��@? '@�8���&8��g > �&DD>�DC>g 
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