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�>@  ���-
�� ����� (��>�;?>@ �@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&:�' 
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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>� 
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�
? &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�>'@�@�>�. 
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D?
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��&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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_
?` :D@ 
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�>
�?� �
DV�@8@�@�>; q?>g C�>?@�>@: V& Y��VV
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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. 
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f�>a
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�>
�?&: �
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). 
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�?� �
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��&D?> 

�>D�& �
D?��g C�>?@�>@: 
: _
8
�@ V�>�;?>; �@U@�>� 
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	1 	2 	3 	4 	5 

2 
2 

1 1 

3 
3 
2 1 
1 2 
1 1 1 
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3 1 
2 2 
1 3 
2 1 1 
1 2 1 
1 1 2 
1 1 1 1 
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	1 	2 	3 	4 	5 	6 
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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           
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f�>a� '&��& 8&D?�
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?` '@?&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
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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?
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�`��@ D?�&C> 

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

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

2 *�3��$� ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� 
�������� 3 � ����������
����� 	���� ���������������� ������!�����
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?>: D�@-
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�@�>� C&qBB>a>@�?&: :
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D?��g C�>?@�>@:, �8&-
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 �>D�@��& '&Y�? f�?` _
�
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DD�>?
�� 8�; ��f&Y& 
V�
C?>�@DC> V&�@_�&Y& C&�>�@D?:
 C�>?@�>@:. 
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�>@ �
 V�>'@�@ «	�f&� V�&�
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D?> V&C
-
_
�� �&�'>�&:
���@ _�
�@�>; �
D?��g C�>?@�>@: : V�@8@�
g &? 0 8& 1. 	 V&D�@8�@' D?&�fa@ 
?
f�>a� 5 V�>:@8@�� �@_��`?
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D��?
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:�f&�
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Y
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V&8:@�Y
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q�&V&�?
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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. �
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>_ �@�, �
>���U>' :�f&�&' ;:�;@?D; V�&�
8C
 B. 

�
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 5 – 	�f&� V�&�
8C> 8�; D?�&>?@�`D?:
 
q�&V&�?
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V&@_8C> 
&? a@�-
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(�&�') 

�&�>�@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 
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7��"������ ������6����!5 #�9::�$������ �����6�� 
"�0 �������� 6�;��#� #�������� ����"�� -�('' 
�
DD'&?�>' ?@V@�`, C
C &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
_
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�@D?:& &V>D�:
@?D; D&&?�&U@�>;'> >_ (1) 
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C C&?&��' 8&f
:�;�?D; '&8@�>, &V>D�:
��>@ &?�@D@�>@ W��-&' �
_�>���g C�>?@�>@: C 
�
_�>���' Y��VV
' :
��&D?>. 
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�@�>@ �&:&Y& C&'V�@CD�&Y& C�>?@�>; F &V�@8@�;@?D; V�> q?&' C
C D�@8�@@ >_ _�
�@-
�>� B��Ca>> (1) V& :D@'� '�&�@D?:� X , ?.@.  
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_&', 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 '
��' U
Y&', �@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 #�������� 
"�# �
	� ��������
, C
C 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�>?@�>� :
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���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   
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?`D; C
�@D?:& p5� C
C 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
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�
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 
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-
�
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g 6-8. 
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U@' D���
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��&D?` �
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?&�`C& ?@', C C
C&� Y��VV@ :
��&D?> &� &?�@D��, �& > &f�>' �>D�&' �
DD'
?�>:
@'�g &f¥-
@C?&: > ?@', C
C 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; ?& C
C 
 1 : 2,2 : 3,8: 7,6 : 16,2 (8�; V&�>?>C> :�f&�
 <6; 1, 1, 1, 2, 1>), 
?& C
C  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-
�>a
g ��>:@�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�>a
g 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?&, C
C > ��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&�>?>C
g 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&��& �
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8
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:�@��&Y& : ?
f�>a
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7 > 8: 1 : 3,2 : 6,5 : 9,9 : 13,2 :16,4 >�>, @�� f&�@@ &C��Y����&, 1 : 3 : 6 : 10 : 16. 
�8�
C&, �@? �>C
C>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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_�>��&� D?@V@�> :
��&D?>: 

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

�`�&D?> �@�&:@C �@ : D&D?&;�>> D?&�` 8�&f�& &a@�>:
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��&D?> 
&f¥@C?&:, C
C 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@�>;'. 
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��&D?> 
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g ?�@f�@? &? W�� 
:D@Y& n �@U@�>�, ?&Y8
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C, V�> 6 
C�>?@�>;g V
��&@ D�
:�@�>@ V&?�@f�@? 15 �@U@�>� W�� :'@D?& U@D?>, 
 V�> 8@D;?> C�>?@-
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��&D?> f�8@? �8&:�@?:&�;?` ��-
f
; Y@&'@?�>�@DC
; V�&Y�@DD>;, �
V�>'@�, 1 : 2 : 4 : 8 : 16. 
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�> �;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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�g>� V�> >Dg&8�&' �;8@ 1 : 3 : 5 : 7 : 9 

��>
?@-
�>> 

��>?@�>> ��&>_:@8@-
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5�@8�@@ 
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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 
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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>@�?� 
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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 
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	@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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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
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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@� �@ �
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; D:��?C
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�@�>� C&qBB>a>@�?
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C?>�@DC>g _
8
�
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f�>a@ 14 V�@8D?
:�@�� �
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�@D?:@���g UC
� &? 
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C, V�> U@-
D?> C�>?@�>;g &�> : �
�
�@ DV>DC
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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 
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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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_:
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DD>�@DC>g». ��>�>�
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?@-
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?>C
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?>-
C> V&�;?>@ V�>:@�&, D &8�&� D?&�&��, C D?�@'�@�>� ::@D?> : &f�
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�>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>� 
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�>_ ;_�C
, :�V�D?>�> 8�>��
, C&?&��� V&g&�&�>� V�@8D?
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_�:
�>�», _
:>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�C
D@:>�
 C >8@@ D�
�
�
 
?��g_�
��&�, 
 :V&D�@8D?:>> k- > C&�?>���'_�
���g �&Y>C [5]. �&C
 �&Y>C
 8@�D?:&:
�
 
�>U` : ?@�'>�
g �?:@��8@�>; > &?�>a
�>;, C
C 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&�;?>; [����! > ���, C
C 
_�
�@�>; >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>�@-
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; �&Y>C
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�&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> C
C «@8>�-
D?:@��& :@��&Y& ��@�>;». 
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?>_
a>> �&Y>C> D?
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C
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�>D` D �@� �@D&:'@D?>'�'>. �@�` >8�? &f >DV&�`_&:
�>> '
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?>�@DC&Y& 
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8
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�>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&�@@ C
C '@?
B&�
. b
C?>�@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 �� . 
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 I – &V@�
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�? {�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�>C
a>>, 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�C
D@:>�
, �&D?
, �@�g@�f
g
, �
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; C
C 
�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>? C
C DC��?
; 
�@
�>_
a>; V�>�a>V&: V�&?>:&�@�>; > >DC���@��&Y& ?�@?`@Y&, �?& V&_:&�;@? �
DD'
?�>:
?` 
q?> �&Y>C> C
C �
_:>?>@ 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&:
�>; �.�. X
g?>;�&:
 [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�>C
a>> >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
 X
g?>;�&:
 &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'
�
�8
C@ (Smarandache F.). ��
 &V>�
@?D; �
 >8@�, 
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��� ���������	��������E�� �
�9 ����
���	����
���	�Z ��� ���#��	� � ���
��������

 

�?& >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'
�
�8
C@ V�>�>'
@? _�
�@�>@ 
>_ �@D?
�8
�?�&Y& >�?@�:
�
 [1,0] �
 , Y8@ %
�
 00 , %��� 11  V�> 0!% . �>C
C&� 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?
:�@�� C
C �>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`, C
C > : 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>C
g, Y8@ �@_��`?
?&' :�-
:&8
 �
D?& ;:�;@?D; �@DC&�`C& �?:@��8@�>� D �
_��'> _�
�@�>;'> >D?>��&D?>, �V&�;8&�>-
:
?` D��8@�>; �@&fg&8>'&. 	 �&Y>C@ 5'
�
�8
C@ 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>� C
C �
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���>' U
Y&' 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�@, C
C&:� 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>C
g). ��
�@, & ���<��-
;�	��!<, ���<��;�	��!< > ?.8. �D�> D��@D?:@��
 D&8@��
?@�`�
; D?&�&�
 
DV@C?&:, q?& 
'&�@? f�?` &?�
�@�& : �
>'@�&:
�>>. �
V�>'@�, VTF-�&Y>C
 – q?& 8:�g
DV@C?�
; :@C?&��
; 
�&Y>C
 D 
DV@C?
'> #[�����; ���$$. 
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*���'�
��#���+� �����
p�; V&D?�&@�>; D�&���g D��8@�>� : �&Y>C
g 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>? C
C 

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


�
�&Y>���@ &?�&U@�>;' >'V�>C
a>> > 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�>-

C
a>@� 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:�g
DV@C?��@ 

:@C?&���@ �&Y>C> D 
DV@C?
'> #[�����; ���$$�[24, 25]. ��> �
>f&�@@ f�>_C> C ?
C>' V�
C-
?>�@DC> :&D?�@f&:
���' B&�'
�>_'
', C
C 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
�>;, C
C �@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>C
g, 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�>C
a>; «�D�> a, ?& b» 
 g
�
C?@��
; @8>�>a
 _�
�>� '�&Y>g qCDV@�?��g 
D>D?@'. 	 �>g &�
 &f���& �
DD'
?�>:
@?D; C
C �@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]; [a
2, a
1]$ 

� 

� 

	 

* 

a+
2 

a
+ ||a2|| 

||a|| 

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

2]; [a
2, a
1]$, 

 >D?>��&D?` f&�`U&� 
 

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

2], [i
2, i
1]$, 
?& >D?>��&D?` _
C���@�>; ||b|| �
:�
 

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

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

1 
 i
2$ = 
= #[a+

1 
 i+
1, a
1 ' i+

2]; [a+
1 
 i
2, a
1 ' i
1]$, 

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

= #a+
1 
 i+

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

1 
 i
2$. 
��
�@ Y&:&�;, 

||b|| � [a+
1 
 i+

1, a
1 ' i+
2] � [a+

1 
 i
2, a
1 ' i
1]. 
	 D:&� &�@�@8` MT 8�; V@�:&� B&�'� &?�>a
�>; 

&f&f�
@?D; �
 >�?@�:
�� C
C 
�b, a !�bó �a: ||�a|| = ||�b & i|| = #b
1 
 i+

1; b+
1 ' i
1$ * 

#b+
1 ' i+

2; b
1 
 i
2$, 
>�>, �?& ?& �@ D
'&@, 

||a|| = #b
1 
 i
2; b+
1 ' i+

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

2) ' i+
2; (1 
 b
2) 
 i
2$. 

5��8@�>; : VTF-�&Y>C
g '&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 

> a
1 = a
2 > '>�>'
�`�&� 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` :&_'&��� C
C '>�>'�' 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&�?@�» 
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��� ���������	��������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'
?�>:
@' C
C &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'
�
�8
C@ ?�>: �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$. �
f&?
;, �
V�>'@�, : �
'C
g VTF-�&Y>C>, �@ _
V�@�
@?D; 
V�@8V&�
Y
?` �
�>�>@ @�� C
C>g-�>f& «�@ ��?����g» 
DV@C?&: >D?>��&D?> (&f >g D��@D?:&-
:
�>> '&��& 8
�@ �@ V&8&_�@:
?`). 	D@ �@��?����@ 
DV@C?� V�&@a>���?D; : ?&�C� #0; 0$, �@ 
�
_��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'
?�>:
?` C
C 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@�� C
C&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&:&�;? & ��' C
C & :@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; C
C :@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, C
C 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, C
C 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
 

Barbara 

P 

�P 

S 

�S 

M 

�M 

O 

SM 

�SM 

�S�M 

P�M 
S�M 

�P�M 

�S�P 

SP 

MP 

M�P 

P�S

S�P 
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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?` – C
C 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 
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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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_&:&Y& 
&f�
_a
; f
_&:�g _�
�@�>� V&C
_
?@�@� C
�@D?:
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�@�>; >_'@�;@'�g V
�
'@?�&: &V�@8@�;�?-
D; &f¥@C?>:��'> _
C&�
'> V�>�&8�. 

	&_�
D?
�>@ �&�> V�&Y�
''�&� D&D?
:�;��@� : &f@DV@�@�>> B��Ca>&�
�`�&� V�>Y&8-
�&D?> > f@_&V
D�&D?> D>D?@' �V�
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�>@ V&�;?>; «
C?&�» &?�>�
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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>C
a>; ?�@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, C
C &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>> C
C &?�>�>?@�`�&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>; C
C 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; C
C V&�@_�
; > C
C :�@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@�>?` C
C  

            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?:
 
�� : �
'C
g 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&:V
8
@? 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& _�
�@�>; 
C
C : 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?@� C
C 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>C
a>> 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) 
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70508059 ,
,,

,,,,Z (k)(m) �
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� . 

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�>�&�@�>; 
C
C «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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PREVENTION OF DEFECTS ON THE EARLY STAGES OF DESIGNING 
HARDWARE-SOFTWARE COMPLEXES ON THE BASIS  
OF THE POSITIONS OF THE THEORY OF INTERSUBJECTIVE  
MANAGEMENT�
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Ufa State Aviation Technical University, Ufa, Russia 
1wega55@mail.ru, 2blinova.darya@gmail.com, 3lrchern@yandex.ru 

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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tion of accessory. 

Citation: Gvozdev VE, Blinova DV, Chernyakhovskaya LR. Hardware-software complexes on the basis of the positions 
of the theory of intersubjective management. Ontology of Designing. 2016; 6(4): 452-464. DOI: 10.18287/2223-9537-
2016-6-4-452-464. 



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

��������9�����K�����
���������@�������<���	��

 

Acknowledgment 
This work was supported by the Russian Foundation for Basic Research % 16-08-00442 "Management of functional 
safety software and hardware in complex technical systems", 15-08-01758 «Methodological and methodical bases of 
technogenic safety analysis under uncertainty facilities management state». 

References 
[1]� Markov AS, Fadin AA. Taxonomy vulnerabilities and defects of software safety [In Russian]. Information 

protection INSIDE, 2013; 3: 2-7. 
[2]� Borodakij YuV, Yusupov RM, Palchun BP. Problem of imitation modelling of computing infosphere defectoscopy 

features [In Russian]. Proc. of the 3rd Russian conf. “Imitation modelling. Theory and Practice” St. Petersburg, 
2007: 87-92. 

[3]� Chai KH, Zhang J, Tan KC. A TRIZ-Based Method for New Service Design. National University of Singapore, 
Journal of Service Research, 2005; 8(1): 48-66. 

[4]� Gvozdev VE, Blinova DV. Ontological analysis of defects at the designing of hardware-software complexes [In 
Russian]. Ontology of Designing, 2015; 5(4): 399-410. DOI: 10.18287/2223-9537-2015-5-4-399-410. 

[5]� Lipaev VV. Functional security of software [In Russian].  – Toscow: SINTEG, 2005. 
[6]� ISO/IEC 15288:2002 System engineering – System life cycle processes. 
[7]� Chekmarev AI. Qualimetry and quality management. Part 1. Qualimetry: Textbook [In Russian]. – Samara: SSAU, 

2010. 
[8]� Cherkesov GN. The reliability of hardware and software systems: Textbook [In Russian]. – St. Petersburg: Piter, 

2005.  
[9]� Vittikh VA, Gorbunov DV, Moiseeva TV, Smirnov SV. The principals of managing of the process of innovative 

ideas birth [In Russian]. Proc. of the XVII Int. Conf. “Complex Systems: Control and Modeling Problems” (Sama-
ra, Russia, 2015, June 22-25). Samara: Scientific Center of RAS; 2015: 202-214. 

[10]�Chernyahovskaya LR, Malahova AI. Development of Intellectual Decision Support Models and Methods Based 
on Ontology of Software Projects Organization Management [In Russian]. Ontology of Designing, 2013; 3(4): 42-
52. 

[11]�Aleksandrovskaj LN, Aronov IZ, Kruglov VI, Kuznetsov AG, Patrakov NN, Sholom AM. Safety and reliability of 
technical systems: Textbook [In Russian]. – Toscow: University book, Logos, 2004. 

[12]�CHAOS MANIFESTO 2014: Value versus Success & The Orthogonals. – The Standish Group International, Inc.-  
https://hennyportman.files.wordpress.com/2016/02/chaos-manifesto-2014.pdf 

[13]�Vittikh VA. Situational management from the position of postneoclassic science [In Russian]. Ontology of Design-
ing, 2012; 2(2): 7-15. 

[14]�Vittikh VA. Organization of complex-systems [In Russian]. – Samara: Scientific Center of RAS, 2010. 
[15]�ESA PSS-05-3Guide to the Software Requirements Definition Phase, March 1995. 
[16]�IEEE STD 830 Recommended Practice for Software Requirements Specifications, 1998. 
[17]�Myers GJ. Software reliability: Principles and practices. New York: Wiley, 1976. 
[18]�Vittikh VA. Heterogeneous actor and everyday life as the key concepts of evergetics [In Russian]. – Samara: Insti-

tute of Control Science of Complex Systems of RAS, 2014. 
[19]�ESA PSS-05-0 European Space Agency software engineering standards, February 1991. 
[20]�Rzevski G. Self-Management in the Emerging Global Society. Proc. of the XVII Int. Conf. “Complex Systems: 

Control and Modeling Problems” (Samara, Russia, 2015, June 22-25). Samara: Scientific Center of RAS; 2015: 
3-9. 

[21]�Gvozdev VE, Blinova DV. Elements of the management theory inadvertent defects in information and communica-
tion systems [In Russian]. System Engineering, 2015; 2: 104-113. 

[22]�Nuseibeh B. Ariane 5: Who Dunnit? IEEE Software, 1997; 14(3): 15-16. 
[23]�Pelaez CE,�Bowles JB. Using fuzzy cognitive maps as a system model for failure modes and effects analysis. In-

formation Sciences, 1996; 88(1): 177-199. 
[24]�CHAOS Manifesto 2011: The Laws of CHAOS and the CHAOS 100 Best PM Practices. – The Standish Group 

International, Inc. - http://immagic.com/eLibrary/ARCHIVES/GENERAL/GENREF/S110415C.pdf (p
?
 &f�
-
�@�>; 05.12.2015). 

________________________________________________________________________________ 



464 %4(22)A.,=</�Q7</�����$�[\����|�L�[���[

�����;�����������E�	������������<�������<�;���	����������������

 

���"���0 �3 ������5 
�
����
 4������� 5����
��, 1955 Y. �&�8@�>;. �C&��>� oB>'DC>� 
:>
a>&���� >�-
D?>?�? : 1978 Y., 8.?.�. (2000), V�&B@DD&�. �
:@8���>� C
B@8�&� ?@g�>�@DC&� C>f@��@?>-
C> oB>'DC&Y& Y&D�8
�D?:@��&Y& 
:>
a>&��&Y& ?@g�>�@DC&Y& ��>:@�D>?@?
. 	 DV>DC@ 
�
����g ?��8&: f&�@@ 150 �
f&?, : ?&' �>D�@ '&�&Y�
B>; > ��@f��@ V&D&f>; V& V�&@C?>-
�&:
�>� > �@
�>_
a>> V�&Y�
''��g V�&8�C?&: > V�&@C?&:. ��&:&8>? >DD�@8&:
�>; : 
&f�
D?> &?C��?�g >�B&�'
a>&���g D>D?@', V�>C�
8�&� D?
?>D?>C>, ?@&�>> �
8���&D?>, 
C&�?�&�; > �V�
:�@�>; D&D?&;�>@' &C���
��@� D�@8�, �V�
:�@�>; V�&Y�
''��'> V�&-
@C?
'>, B��Ca>&�
�`�&� f@_&V
D�&D?>. 
Gvozdev Vladimir Efimovich (b. 1955) graduated from the Ufa Aviation Institute in 1978, D. 
Sc. Eng. (2000), prof. He is Head of Technical Cybernetic Department at Ufa State Aviation 
Technical University. He is co-author of more than 150 publications in the field of design and 

production of program products and projects, open information systems, applied statistic, theory of reliability, 
monitoring and management of environmental condition, function safety. 
 

0����
� "��?# 4������
��, 1984 Y. �&�8@�>;. �C&��>�
 oB>'DC>� Y&D�8
�D?:@���� 

:>
a>&���� ?@g�>�@DC>� ��>:@�D>?@? : 2006 Y., C.?.�. (2009). p&a@�? C
B@8�� ?@g�>�@-
DC&� C>f@��@?>C> oB>'DC&Y& Y&D�8
�D?:@��&Y& 
:>
a>&��&Y& ?@g�>�@DC&Y& ��>:@�D>?@-
?
. ��&:&8>? >DD�@8&:
�>; : &f�
D?> V�>C�
8�&� D?
?>D?>C>, �V�
:�@�>; V�>�&8�&-
?@g�>�@DC>'> D>D?@'
'>, B��Ca>&�
�`�&� f@_&V
D�&D?>, 8@B@C?&�&Y>> C&'V&�@�?&: 

VV
�
?�&-V�&Y�
''��g C&'V�@CD&:.  
Blinova Darya Viktorovna(b. 1984) graduated from the Ufa State Aviation Technical Universi-
ty in 2006, PhD (2010). She is Assistant Professor at Ufa State Aviation Technical University 
(Department of Technical Cybernetic). She conducts research in the field of applied statistic, 
management of natural and technical systems, function safety, defectology of hardware-software 
complexes components. 

 
;���#��
���# '���# &�%���
��, 1947 Y. �&�8@�>;. �C&��>�
 oB>'DC>� 
:>
a>&���� 
>�D?>?�? : 1970 Y., 8.?.�. (2004). ��&B@DD&� C
B@8�� ?@g�>�@DC&� C>f@��@?>C> oB>'DC&-
Y& Y&D�8
�D?:@��&Y& 
:>
a>&��&Y& ?@g�>�@DC&Y& ��>:@�D>?@?
. 	 DV>DC@ �
����g ?��8&: 
&C&�& 150 �
f&? : &f�
D?> D>D?@'�&Y& 
�
�>_
, >�?@��@C?�
�`��g >�B&�'
a>&���g D>-
D?@' > D>D?@' V&88@��C> V�>�;?>; �@U@�>�. 
Chernyakhovskaya Liliya Rashitovna (b. 1947) graduated from the Ufa Aviation Institute in 
1970, Dr. of Tech. Sci. (2004). Professor of Ufa State Aviation Technical University (Technical 
cybernetics department).Co-author of about 150 publications in the field of system analysis, 
intellectual information systems and decision support systems. 



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

������
�"��	��������� ��

 

��% 004.682 

��)��K
*&� 
'*
�
�((  
('*���(�

�''
�
 -�
�*��'�*
� )'�'(Y 

�.". �������1, �.�. *����2 

[������� ��E�� ���	� �  ��� ���#��	���  ���
�������� ��<��
���#��	�< ;��
����� 
��
$�	��� ���#���� 
����� @����"�	�" �	��� �� ���	, �;����!, `�� ���	�� ��
���$, @�����  
1oleynik@iimm.ru, 2 lomov@iimm.ru 

������$�0 
	 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
??@��
'>.    

�����

� ���
�: ����
����, ����
���#��	�� ;������!, ����
���#��	�" ����������. 

������
����: �
�"��	, �.�. �
_�
f&?C
 &�?&�&Y>> >�?@Y�>�&:
��&Y& V�&D?�
�D?:
 _�
�>� / 

.�. ��@��>C, �.
. W&'&: // ��?&�&Y>; V�&@C?>�&:
�>;. – 2016. – �. 6, %4(22). - 5. 465-474. – 
DOI: 10.18287/2223-9537-2016-6-4-465-474. 


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

5�>_>?` D@'
�?>�@DC�� �
_�&�&8�&D?` &�?&�&Y>� '&��& �
 q?
V@ >g �
_�
f&?C>, @D�> 
>_�
�
�`�& &�>@�?>�&:
?`D; �
 >g >DV&�`_&:
�>@ : >�B&�'
a>&���g D>D?@'
g, B��Ca>&�>-
����>g : �
'C
g ���. 5�@8�@? &?'@?>?`, �?& V�> q?&' V�&a@DD V�&@C?>�&:
�>; f�8@? 
�D�&��;?`D; �@&fg&8>'&D?`� 
V�>&��&Y& D&Y�
D&:
�>; :�&:` ::&8>'�g : �@C&?&��� &�?&-
�&Y>� _�
�>� D ��@ V�@8D?
:�@���'> : &�?&�&Y>;g ��� _�
�>;'>. ��>��' D&Y�
D&:
�>@ 
f�8@? ?�@f&:
?`D; �
 :D@g ��&:�;g – &? C&�a@V?�
�>_
a>> V&�;?>� &V>D�:
@'&� ���, �@
�>-
_�@'&� D&&?:@?D?:���>' qCDV@�?&', 8& >DV&�`_&:
�>; V�&Y�
''>D?
'> V�>�;?&Y& : �
'C
g 
>�B&�'
a>&��&Y& V�&D?�
�D?:
 @8>�&Y& V�&?&C&�
 &f'@�
 D&&f�@�>;'>. �f�>'> 8�; :D@g 
&�?&�&Y>� ��� 8&���� f�?` V�>�'� '&8@�>�&:
�>; > V�
:>�
 &V>D
�>; V&�;?>�, >DV&�`-
_�@'�@ DV@a>
�>D?
'> V& &�?&�&Y>�@DC&'� >��>�>�>�Y� V�> B&�'
�>_
a>> ::&8>'�g : &�-
?&�&Y>> ��� V&�;?>�. p�; �V�&�@�>; �
_�
f&?C> > &V@�>�&:
�>; V�>C�
8��'> &�?&�&Y>;-
'>, &�>@�?>�&:
���'> �
 >DV&�`_&:
�>@ : �
'C
g ���, : �
f&?@ [5] V�@8�
Y
@?D; �
DD'
?-
�>:
?` >g C
C D&:&C�V�&D?` �@
�>_
a>� &�?&�&Y>�@DC>g V
??@��&: D&8@��
�>; (Ontology 
Content Design Patterns, CDP) [6]. �?& V&_:&�;@? qCDV@�?
' ��� V�> B&�'>�&:
�>> &�?&�&-
Y>> > &f�
�@�>> C �@� �
f&?
?` �@ D& DV@a>B>�@DC>'> ;_�C&:�'> C&�D?��Ca>;'> (
CD>&-
'
'> OWL, ?�>V�@?
'> RDF), 
 >g C&'f>�
a>;'>, >'@��>'> &V>D
�>; D:&@Y& �
_�
�@�>; > 
DV&D&f&: V�>'@�@�>;.  



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

������
�"��	��������� ��

 

	 �
D?
_�@'
; : :
�@�>@ V�@
�@�, �& > 
V�&:@�@��

1 
3_�
��?&�

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

 

	 C
�
Artifact On
�����g &�
BFO) [9].  

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

?&;�@� �
f
:>8@ D>D?@'
8�
Y
@'&Y&
&f@DV@�>?`

��g �@U@�>

�0 6���#��
�&Y>; ��� 
��g : �
_�>
� Y@?@�&Y@�
> D�&��&�
8@�����g 

>; >g D&8@�
�&Y>�, &V>
&f�
_�@?D; 

@D?:@ &D�&
ntology, IA
�?&�&Y>� :

@�?� >_ &�?
C?&:, V�&a@
; >�B&�'
a
&�> �@ ?&�
�>; &�?&�&
�
f&?@ [5], 
g _
?�
? ?�
� V&�;?>�
&�Y
�>_
a>>
` >g : :>8

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


��� �����
[7] V�@8�


>���g �
�
���g _�
�>
� D>D?@'&�

: D&&?:@?D
��>'&Y&. �
>D
���� D V
V�?�' >'V

�>D��

&:� >DV&�`
AO) [8]. ��

@�g�@Y& ��

?&�&Y>> BF
@DD&: > ;:�
a>>, >g ��

�`C& &f�
_�
&Y>> IAO V
>_��@�>@ ?

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

?
:�@�
 &�
Y>�@DC>g V
C �
_�
f&?C
&�?&�&Y>�


:�@���g :

����� (-)

_�
�@�
 8�
���g &f�


>� ;:�;@?D;
. �
_�
f&?

D?:>> D ��
�
�8�� '&8
V&'&�`� ;

V&�?
 8
���

�&C 1 - T&8��

`_&:
�
 &�

 : D:&� &

�&:�; - f
_&

FO >DV&�`
�@�>�. ��@'
�
D?�>C&:, 
��? V&�;?>
V�>�'� V�
?
C>g C&�a
@'@�>. �&q
'� IAO, V
8@;?@�`�&

�g &�?&�&Y

�?&�&Y>�@DC
V
??@��&: D
C@ &�?&�&Y>
�@DC&Y& &V>
:C���@���

) 
�; >�?@Y�



D?;g. �
C V
; &f��&D?`

��
; &�?&

�&:�@' 
fD
8��` V�@8D
;_�C
 :@f-&
�g '&8��@�

�`�
; D?��C?�

�?&�&Y>; >
�@�@8` ;:�
&:&� B&�'

`_��?D; 8�
'@�?� IAO

 ?
C�@ >�

>���� D>D?
@8D?
:�@�>

a@Va>� V&�
q?&'� f��&
V�@8D?
:�;�
&D?> : �b >
Y>�@DC>g V


C
; '&8@�`
&8@��
�>;
>> V&_:&�>
>D
�>; _
 D

�'> : &�?&�


a>> > a@�
V�
:>�&, D:

` &f¥@C?
 >
&�&Y>; ���
?�
Ca>> >g
D?
:�;@? D&
&�?&�&Y>� 
� (�>D��&C

��
 &�?&�&Y>

>�B&�'
a>&
�;@?D; �
DU

�`�&� &�?

; &V>D
�>;
O �
V�
:�@�
�B&�'
a>&
?@'�, �& > _
>; _�
�>� �
�`_&:
?@�@'
& V�>�;?& 
��>@ C&�a
> _
8
� V�>

??@��&: D

` ��� (&�?
;. 
:?&�� V
>? �@ ?&�`C
D��? V&:?&�
�&Y>� V
??

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

&f&� B
��, 
OWL.  �
C
1).  

>> ��� 

&���g 
�?
U>�@�>@' &
?&�&Y>> (B

; 
fD?�
C?�
�� �
 V�@8

&���g >D?&
_
C���
�?
���. �8�


' &�?&�&Y>>
�@U@�>@ 

a@V?�, �
DU
>'@�@�>; &
&8@��
�>;

?&�&Y>; ��
V&�
Y
�?, �
C& �V�&D?>?
��&Y& >DV&

?@��
'>.    

�@8D?
:�@�
_:@�&' V�

>�, C&?&��
>_ �@DC&�`
 > B��Ca>
D&8@��
�

C>' &f�
_&

?@B
C?&: (I
&8�&� >_ �
asic Forma

��g >�:
�
8D?
:�@�>@ 
&��>C&: > �
? : D@f@ V�


C&, C
C q?&

>> '&�@? V&
:�8@�>?` 
U>�>?` >g
&�?&�&Y>> 
;. �
�8�� 

��), �@
�>-
�?& V�>'@-
?` �
f&?� D
&�`_&:
�>;

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

�>� &?8@�`-
&', &�?&�&-

 

Information

DV�&D?�
-
l Ontology,

�>
�?��g C
V�&a@DD&:
�&D>?@�@�.

:>�`��@ D
& f��& &?-
&?�@f&:
?`
a@�&D?��@

g D ���?&'
��� > �&-
?
C&� V
?-

-
-
D 
; 

, 
-
; 
-
& 
-
-

n 
-
, 

C 
: 
. 
D 
-
` 
@ 
' 
-
-



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

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

 

?@�� V�@8
�&Y>�@DC&

�&'>'
V&�;?>� >
�;?>; >�>

�
C>'
8���>@ U
�� D&_8
�

'@?C
'
�� V&8f&�
�� DV@a>


:
�>; '

2 (67�
�
DD'&

V�@8D?
:�
D?:
 _�
�>

�?�&U
C�
DD&: >�
?&�&Y& C�

«D:;_
�» (
�
D�@8��?

� f
_&
:
���g �
D���&D?`»
V
??@��� 

�
??@�
?&��� &V>

D?
:�;@?D;
&Y& '&8@�>�
'& q?&Y&, :
> &?�&U@�>
 &?�&U@�>

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

�>_
a>; :�
'@�8� @Y& 

���4���!
&?�>' &D�

�@�>; >�B&
>�. �f�
; 

U@�>@ «DV@
�> &8�& >_

DD
 >�> D:
(related) '@
? �@C&?&��
&:�' V
??@
�
 �@V&D�@
» (Informat
a@�>C&' V�
�� «��B&�
>D�:
@? �@

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

&f�>� V�>

?D?:���>g
'>) > C&''

�@Y& V
??@�
�f�
��&Y& 
q�@'@�?
'

� 7������
�&:��@ V
?
&�'
a>> & �
Dg@'
 �
_�

�>D��&C 2 

@a>
�>_>��
 D:&�D?: : 

:&�D?:
 8��
@�8� V
??@�
�@ C�
DD� 8
@��
' D&8@
@8D?:@��&@ 
tion content
�@8D?
:�;�

�'
a>&��
;
@C&?&��� &

>�>-&�?&�&
�> q?&' : �
>> ��� f�
:�&� _
8
�
?:@��&' ;_�
>�a>V V�@8

g C�
DD&: >
'@�?
�>;'>
��
 D&8@��
V
??@��
, 

'> > q�@'@�

�! 6�"���
??@���  D&
�
����g >D

f&?
���g

- 5>D?@'
 V


�@?» (specia
&8�&' V
?

�Y&Y&. ��> 
��
'> &_�


8��Y 8��Y
.
@��
�>;, C&

V�>'@�@�
t entity) > 

�? D&f&� B
; D���&D?`
&f¥@C? > 8&

&Y>> : &?8@
��' >DV&�`
�� :�8@�@�
�@� ;:�;@?D
�C@. 
8D?
:�@�>;

>/>�> &?�&
> : &�?&�&Y

�
�>;;  
C&?&�
; D&

�?
'> >_ &�

����0 ��
&8@��
�>;
DD�@8&:
�>

g V
??@��&:


??@��&: D&8@

alization) '
??@��@ ;:�;
 q?&' : &D?

�
@?, @D�>
	 &D?
�`�&
&?&��@ :�
�>@ V&�`_&
«��
�>��@

B�
Y'@�?� I
`» V&_:&�;
&��@� f�?

@�`�&' B
�
_��?D; V&�

� '&8��`, 
; V�@8D?
:

; _�
�>� : 

U@�>�, D &
Y>>-D�&:
�@

&D?&>? : &V
�?&�&Y>>-D�

������� (
, V�>'@�;@
>;g : �
'C

: V�@8D?
:�

@��
�>; &�?&

'@�8� V
??
;@?D; V&8C�
?
�`�&' V


> &�> >'@�
&' V
??@��

�D?�V
�? &D
&:
?@�;'>,
@'�� V�&a
IAO.  
@? &V�@8@�
?` V�@8D?
:

��@ > �@U

�;?>; > &?�
g�
�;�>� 
�@�>@ �@C&

&�?&�&Y>>

&V>D�:
��
@;  

�@8@�@�>> 
�&:
�;.  

(-) 
@'�@ 8�; 

g >�?@Y�>
�@�
 �
 �>D

&�&Y>> ��� 

?@��
'> &_
�
DD&' >�>

??@��� >8@

�? �@C&?&��
�� '&Y�? �

D�&:&� 8�;

&?�&D;?D;
a@DD» (Plann

�>?` B�
Y'
:�@� �
 &8


@? &8�� _

�&U@�>; >_
D�&:
�` C

&?&�&Y& &V

> ��� :C��

�>'> >g ?

> &?�&U@�>

D?��C?��>
>�&:
��&Y&
D��C@ 2. 

_�
�
@?, �?
> V&8D:&�D?
@�?>���. �
�@ &f�>@ C

_�>�
?`D; 
; 8��Y>g, &
; «��B&�'
ned process

'@�? >�B&�
8�&' >�> �

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

��
@? D�@-

@CD?&:�'>

>� �
D�@8&-

>�&:
�>; >
 V�&D?�
�-

?& &8>� >_
?:&' �@C&-

�?�&U@�>@
C�
DD� >�>
[10].  

&�>@�?>�&-
'
a>&��
;
s). p
���@

'
a>>, C&-
�@DC&�`C>g

-

g 
-

-

> 

-

> 
-

 

_ 
-
@ 
> 

-
; 
@ 

-
g 



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

������
�"��	��������� ��

 

'
?@�>
�`
:>D>'&D?`

�
??@�

�>_�@? �@
�;@? D&f&�
V�&a@DD
 (

�
 &D�
:
�>;» (In
(Investigat
C&?&��� C
?&8), C&?&�

5 a@�`
V
??@��� 
tion). �
??
8� > C
C V
V&_:&�;@? 

�
??@�
�> V&���@
��g >D?&�

3 -���
�
DD'&

>DD�@8&:

 

5?�@�C
«about» D:
�>@ «has-p
D&@8>�;@?

	 D&&
Design me

`��g �&D>?
` '@�8� >�
�� «��
�>�
@C&?&��� V
� >�B&�'

(>�> @Y& q?
�&:@ V
??@�
nvestigation
tion specific
C&�a@Va>�
�
; �@
�>_�
`� :&_'&�
«T@?&8 >D

?@�� «T@?&
V�
�>��@?D

? �C
_
?` �

�� «��f�>

@�� V& _
:@
��>C
g. 

��� 7����
&?�>' V�>'


�>;». UML

�>D��&

C
'> &f&_�
:;_�:
@? >�
part» D:;_�
? V&�;?>@-�
&?:@?D?:>> 
ethodology,

?@�;g >�B&
�B&�'
a>@�
��@'�� V�
V�
�, _
8
:

a>&���� D
?
V&:) > 8@�
��
 «��
�>
n), 
 ?
C�
cation). �


� >DD�@8&:
�@?D; : �@


��&� 8@?
�>
DD�@8&:
�>
&8 >DD�@8&:
D; V�>'@�;

DV�@8@�@�
>C
a>; &f >
@�U@�>� V�

�����0 7�
'@�@�>@ �


L-Dg@'
 @Y&

&C 3 - UML Dg

�
�@�� V�@
�B&�'
a>&
:
@? �@C&?&

�&�` D V&�;
D ?@g�&�

 XD) [11,1

&�'
a>>. �
� > @� �&D>

�&a@DD» _
8
:
@'�� DV@
D���&D?`, 
�D?:>�, &f@
>��@'�� V

�@ D:;_
���
??@�� «5V

�>; (a@�`


�`�&' V�&
>_
a>> �
D
;» (Study d
:
�>;» V&_
;?` : V�&a@
>@ _
8
� > 

>DD�@8&:
�>
�&a@DD
 >D

�������� 

_�
f&?
��
& C�
DD&: >

g@'
 V
??@��

@8'@?��@ &
&���� D��
&�&@ V&�;?

;?>@', C&?&
�&Y>@� qCD
2] 8�; C
�

�
C>' &f�

>?@�@', �@ &
8
�? V�&>Dg
@a>B>C
a>
C&?&�
; :C

@DV@�>:
��
V�&a@DD» f�
�� D �>' 
@a>B>C
a>
` >DD�@8&:
&a@DD@ >DD�
D?@� DV@a>B
design) > «5
_:&�;@? V�@
@DD@ >DD�@8
�&�@� '@�
>>» V&_:&�

DD�@8&:
�>;

"�0 7��"
��g V
??@�
> &?�&U@�>

�
 D&8@��
�>;

&?�&U@�>;
��&D?` D &f
?>@ D @Y& V&
&�&@ :�D?�V
D?�@'
�`�&
�8&Y& V
??@


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

C���
@? : 
�>g 8&D?>�
�� �
_�
f&

V
??@�� «
>; >DD�@8&:

�>;, &f¥@

�@8&:
�>;. 
B>C
a>> >
5V@a>B>C

@8D?
:>?` >
8&:
�>;. �

�8� ��
D?�>
�;@? &?�
_>
;, 
 ?
C�@ B

"6�������
�&: �
 V�>

>� V�@8D?
:

; «5V@a>B>C

; '@�8� V&
¥@C?&', C&
&�;?>;'>-�
V
@? �&D>?@
Y& V�&@C?
@��
 &V�@8

&:>?D; :&_'
�;; >g.  
& :�@'@�> V
5V@a>B>C

C
�@D?:@ �
�@�>@ q?>g

&?
� V
??@�
«5V@a>B>C
:
�>;» V�@

@C?, V�@8'@

DD�@8&:
�>

a>; a@�@�»
>�B&�'
a>
�
??@�� «5
>C
'> >DD�
>?`, C
C>@ �
B
C?� >g V

�0 4�����
>'@�@ V
??@
:�@�
 �
 �>

C
a>; >DD�@8&

&�;?>;'> V
?&��� &�
 

�
D?;'>. �?
@�@' q?&� �
>�&:
�>; 

8@�;@?D; �


'&���' &?

V�&a@DD, C&

a>; V�
�


�
D?@� &V>D
g a@�@� . 
�� «��&a@D
C
a>; >DD�
@8D?
:�;@? 
@?, >DV&��

>; f��> �

» (Objectiv

>� & ?&', C
5V@a>B>C
a
�@8&:
�>;. 
�@_��`?
?�
V�f�>C
a>>

� � ������
@��
 «5V@a

>D��C@ 3. 

&:
�>;» 

V
??@��
. �

 &V>D�:
@?
?�&U@�>@ «
�&�>. 
&�?&�&Y>�


f&� C:
�>

?�
_>?` _
-

&?&��� �@-

 V�@8D?
:-
D
�>; a@�>

DD >DD�@8&-
�@8&:
�>;»

D&f&� �@-
�>?@�>, '@-


_�
f&?
��
e specifica-

C
C>@ '@?&-
a>; a@�@�»

� > C@' f�-
> : �
_�>�-

���� (-)
a>B>C
a>;

�?�&U@�>@
?. �?�&U@-
«bearer-of»

� (eXtreme
B>C
a>&�-

-

-
-
> 

-
» 
-
-

� 
-
-
» 

-
-

; 

 

@ 
-
» 

e 
-



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

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

 

��g :&V�&
'&��& V&�
8
��&Y& V

p�; V
a>&���@ :
�� �
C&� 
�� �
C&:�
�� �
C>@ 
�� 	 C
C>

a@�`?  
	 a@�&

D
�>@ a@�
(Investigat
> V�>'@�;

��>'@
C�
DD&: : 
@D?@D?:@��
�
 V&���@
_@'V�;�� 
notation pr

��>'@

�
 8

>DD�@8&:

>DD�@8&:

a>B>C
a>
a>&���g :
8&:
�>>. 

�
DD'&
f&�@@ 8@?

�>D��C@ 5

p
���
(Descriptio
(Situation)

&D&:. ��> B
���>?` D V&

??@��
.  

??@��
 «5
:&V�&D�: 
V�@8'@? : 

� a@�>/g&8
>DD�@8&:
�

>g >DD�@8&

&' 8
����
�> >DD�@8&
tion object s
;@'&Y& '@?
@�@�>@ 8
�

&�?&�&Y>>
�&' ;_�C@,
@�>@ Y�
�?

&D��@D?:�

roperty) «�
@� >DV&�`_&

�>D��&

��&' �>D�

�>>. ��> �

�>; _
 D��?
>; a@�@�» (
:&V�&D&: >

&?�>' V�>

�>_>�&:
�
. 

�� V
??@��
on&Situatio
) > &V>D
�

B&�'��>��
&'&�`� &�

5V@a>B>C


C&�?@CD?@ 
8/'@?&8 >DD
�>; V�
�>�
&:
�>;g V�

� V
??@�� V
&:
�>; (Ob
specificatio
&8
 (Study 

��&Y& V
??
>. 5
'& D&
, C&?&��� '

, V&D?
�&:
�;@?D; V�?�
V>D
�>@» (
&:
�>; 8
�

&C 4 – ��>'@�

��C@ V�@8D
�@&fg&8>'&
? >DV&�`_&
(Objective s
> ?@' D
'�

>'@�@�>@ V
��&Y& &V>D

� ;:�;@?D; 
on, DnS) 
�>; (Descri

��?D; �
 @D
�?&�&Y>>, :


a>; >DD�@8

8
��&Y& &f
D�@8&:
�>;
�&:
�>D` &?
�
�>�&:
�&

V&_:&�;@? &
bjective spe
on) > V�@8'

design).  
@��
 _
C��

&8@��
�>@ 
'&�@? D&&?
:&��&� D?

�' �C
_
�>;
(Description
��&Y& V
??@

� >DV&�`_&:


?
:�@�� qC
&D?> V&�`_
:
�>; V
??
specification

�' V&_:&�>?

V
??@��
 «T
D
�>; DV@a>

DV@a>
�>_
[13]. �D�&
iption). 5>?

D?@D?:@��&'
: C&?&�&� >

8&:
�>;» f

f¥@C?
 V�
�
? 
?�&D>?@�`�
&D` V�>'@�

&V�@8@�>?`
ecification),
'@?
 (Invest

��
@?D; :
q?>g qC_@'

?:@?D?:&:


?`>. «��>:
; _�
�@�>;
n).  
@��
 V�>:@8


�>; V
??@��


C_@'V�;��
_&:
?@�` '&
?@��&: «T@
n). �?& V&_
? V&���>?`

T@?&8 >DD�
>B>C
a>> >

_
a>@� V
?
&:� V
??@�
?�
a>; _
8

' ;_�C@ > �
>�B&�'
a>

f��> &V�@8

�>�&:
�&D`

�& 8
��&� D
�;?` 8
���

` �
D?> DV@
 8@�D?:>� 
tigation sub

D&_8
�>> 
'V�;�&: _



?`, �
V�>'
:;_C
» ?
C&
; @Y& 
��&?

8�� �
 �>D�


 «5V@a>B>C

�, D&8@��
�
&�@? 8
�@@
@?&8 >DD�@8
_:&�>? �
D
` 8&V&��>?

�@8&:
�>;»
>DD�@8&:
�

??@��
 D&8@
��
 DnS D
8
�? �@C&?&

�C
_�:
�?,
>; f��
 V�@

8@�@�� D�@

` >DD�@8&:


D���&D?>? 
�� '@?&8/V

@a>B>C
a>>
(Action sp

bject specifi

qC_@'V�;�&

8
�?D; �@

'@�, �@C&?&
&Y& ?@CD?&:
?
a>&��&Y&

��C@ 4. 

C
a>; >DD�@8&

�>@ >�B&�
8@?
�>_>�

8&:
�>;» (S
U>�>?` '�

?@�`��� >�

» (Study de
�>;. �Y& Dg

@��
�>; «�
D&D?
:�;�?
&�&@ n-
��

, C
C�� >�
@8D?
:�@�


@8���>@ C


?`? 

V�@D�@8&:
?

> >DD�@8&:
pecification
ication) >DD

&: D&&?:@?
@C&?&��' ?
&�&'� �
_8
:&Y& B�
Y'
& D:&�D?:
 

&:
�>;»  

�'
a>� & 
�&:
?` DV@a
Study desig
�&�@D?:& C
�B&�'
a>�

esign) 8�; 
g@'
 V�@8D

�V>D
�>@-
? V&�;?>; 
�&@ &?�&U@

�B&�'
a>�

 �
 &D�&:@

C:
�>B>C
-

?` 8
����

:
�>;: &V>-
n), &f¥@C?

D�@8&:
�>;

?D?:���>g
?@CD?&' �

@�� _
;:C>

'@�?
 C qC-
(OWL An-

 

�@C&?&�&'
a>B>C
a>�
gn) > «5V@-
C:
�>B>C
-
� &f >DD�@-

V&���@�>;
?
:�@�
 �


5>?�
a>;»
D>?�
a>>

@�>@ (n>2)

� 
@ 

-

� 

-

 
; 

g 

 
> 
-
-

' 
� 
-
-
-

; 

 

» 
> 
) 



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

������
�"��	��������� ��

 

'@�8� D��
C'/�
D. �V
?>�, ?& @D?
��@ &f���
'
», :C��
�>�@�>@»,
D
�>@ �8&:

 

�
C>'
«about») D
situation), 

��>'@
&V�@8@�@�
>DV&�`_�@
(&?�&U@�>
��@ D&D?
:
D���
@ 8@?
�&�> �
f�
D>?�
a>; 
D?:@����/
�
'@?�. 

��>'@
D&: D�@8��
�� �
C >D
�� �
C>'

��>'@
	 8
��

V�;�
'> C
f&�@@ 8@?

8
��&' >D

�
DD'&
�; &? @8>�
�>:
@? :&_
��� : _
:

��&D?;'> �
V>D
�>@ _

?` &�
 V@�@
�& V�>�
8�

��
��@@ V&
, _
8
�? �&:
:�@?:&�;@?

�>

' &f�
_&', 
D '@?&8&'
C&?&��@ &�
@�@�>@ 8
�
�>> �
f&�

@'�' : �
'
>@ «classifi
:�;�? (&?�
?
�>_
a>> 

��8
?@�; > 
'&�@? :C�

/V�>�&8���

@�@�>@ q?&
��>'>: 
DD�@8&:
�>

' &f�
_&' 8
@� >DV&�`_&
�&' D���
@

C�
DD&: «M

�>_>�&:
�
DD�@8&:
�>
&?�@���� V

�&:�@'@��&
_'&��&D?`
>D>'&D?> &

���. �
V�

8
�? 8&V&�
@C&�a@V?�

�@�
? 8��Y
&�;?>; «��
:�� >�?@�V
?D; (&?�&U@

D��&C 5 - UM

V&�;?>@ «
 (Method 
�
 &V>D�:


��&Y& V
??@

 qC_@'V�;�
'C
g 8
��&Y
es») D qC_@

�&U@�>@ «is
'@?&8
 «�
�
f��8
@'

���
?` �@C
� V�&a@DD, 

Y& V
??@��

>D` 8
���@
8
���� '@?
&:
�>; 8
�
@ qC_@'V�;

Method descr
��&@ > D?��
>>.  
V�>�a>V >
&� '
�>V��
` V&D?@V@��
&? ?�@f&:
�

�>'@�, 8:>�
��>?@�`���

�>_>��@? V
Y&� ���. �
�
�DV&�?�&
V�@?
a>� �
@�>@ «is-sat

ML Dg@'
 V
??

«T@?&8 >DD
description)


@?.  
@��
 8�; 8@
�&: C�
DD

Y& '@?&8
 (

@'V�;�
'>,
s-setting-for

�
f��8@�>
'&� D���&
C&?&��� V@
C
C �
f��

�
 V&_:&�;@

 &f¥@C?�?
?&8 V�
�>�

��&Y& V
??@
;� C�
DD
 «
ription» > «
�C?��>�&:


DV&�`_&:
�
�;a>> D f&�
�& �
�
�>:
�>� _
8
�>

�@�>@ 
:?&
� >�?@�V�@
V&�;?>; D>

�
V�>'@�, &
&@ D�@8D?:&
�
DD'&?�@�
tisfied-by»)

?@��
 D&8@��

D�@8&:
�>;
) > DV&D&f

@?
�>_
a>>

 «�&�a@V?
(&?�&U@�>
, D&&?:@?D?
r») D>?�
a>

>@», : C
�@D
&D?> > �
f�
@�D&��, C


�8
@'�� D�

@? �
DU>�>

��@?D; V�>'
@��
 V�>:@8
«Study desi
«Method ap

��&@ &V>D

�>; �
_�
f&
�`U>' C&�
:
?` D�&��

>.  

&'&f>�; V&
@?
a>� D>?

>?�
a>> V&D
&V>D
�>@ «

&», «T@D?& 
��&� �
�@@ 
) �@C&?&�&�

�
�>; «T@?&8

;» (Study d
f&' @Y& V�

 &V>D
�>; 
?» (Concept
@ «describe

?:���>'> 
>� V�>'@�
D?:@ C&'V&
��8
@'&Y& 
C �
f��8


���&D?` > @

>?` '�&�@D

'@�>?` : 8

8@� �
 �>D�
ign» 8&V&�

pplication si

�>@ ?&Y&, 

&?
���g V

�>�@D?:&' V
�&D?` V�@8

& Y&�&8� D&
?�
a>> : 8
D�@8D?:&' 
«�
��U@�>

8:>�@�>;»
D>?�
a>>. 

� D>?�
a>@�

8 >DD�@8&:
�

design) D:;_
�>'@�@�>;

'@?&8
 >DD
t), D&&?:@?D
es»), > V&D�

D���&D?;'
@�>; q?&Y&

&�@�?&: @Y&
V
�
'@?�



?@�;, &V�@
@Y& V�&8&�

D?:& C:
�>B


��&' >DD�
��C@ 6. 
��>?@�`�& D
tuation», C&
C
C '@?&8 


??@��&: >
V&�;?>� > &

8D?
:�@�>; 

& DC&�&D?`�
8��Y&� D>D?
D:&>g V&�;

>@ DC&�&D?�
», «5C&�&D
 	 ?
C&' D
�. 

�>;» 

_�:
@?D; (&
; (Method 

D�@8&:
�>;
D?:���>g 
�@8���@� >
' ��� (En

& '@?&8
. �
& &V>D
�>;


, 
 �8&:�@?
@8@�@���� 
��>?@�`�&D

B>C
a>&��

�@8&:
�>>?

D:;_�:
@?D
&?&��@ V�@
f�8@? V�>'

>_f
:�;@? V
&?�&U@�>�
_�
�>� & 

� f&�@@ 60
?@'@ V&�;-
;?>�, C&?&-
�&Y& �@�>-
D?�&@ &Y�
-
���
@ &V>-

&?�&U@�>@
application

; D&D?&>? :
V&�;?>;',

>g D:;_C&�
ntity), C&?&-

V�>'@�, :
; _
8
�?D;
?:&�;��
;

V�&>_:&8-
D?`, C
C V
-

��g :&V�&-

?  

D; D qC_@'-
@8D?
:�;�?
'@�;?`D; :

V&�`_&:
?@-
� > &f@DV@-
D���&D?;g

0 
-
-
-
-
-

@ 
n 

: 
, 

� 
-
: 
; 
; 
-
-

-

-
? 
: 

-
-
g 



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

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

 

)�#�@
��@8D

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

�
DD'&
V
??@��&:
?@', �?& V
V&�;?>��&
'&8@�>�&:
?
C&Y& �@U
C
�@D?:
 V
D?
:�;@? D
&�>@�?>�&

K����
�
f&?


Y�
�?-16-0

�7�6
[1]� *�����

a@�@:&'

�>

@����� 
D?
:�@��
; 
� D �
�>�>

: �
_��g �
:�@�>� _�

?
:�@�>� D
&?�@���� V

: D&8@��
�
V�> >DV&�`
&� D>D?@'&
:
�>; > ��?
U@�>;. �

V&���@��&Y
D&f&� V�&:
&:
���� �


�"����6�

 :�V&��@�
07-00562, Y

6�# �6����
��, /.�.  �
_
' V&8g&8@/ 
.

>D��&C 6 – ��

: 8
��&� 
>@' f&�`U
���, 
 ?
C�

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

&�, : �
'C

?C&, : :>8@


�;8� D q?>
Y& &�?&�&Y>
:@�@���� >

 V&:?&��&@

�� 
�
 V�> V&8
Y�
�? 15-07

��#�� 
_:>?>@ ?@g�&
.�. ��@��>C, 

�>'@� >DV&�`

�
f&?@ &�
&Y& �>D�&

�@ �@&fg&8
&�&Y>>. �

�>; C&�a@V

V&D?�&@�>�
;@? �V�&D?>
&Y& >�> >�&

g C&?&�&�
@ �
f&�
 C:
>' V�>'@�@
>�@DC&Y& V
> 8&C
_
:U
@ V�>'@�@�

88@��C@ �&
-03321. 

&�&Y>> C&�a@
	.
. ��?>�&

`_&:
�>; V
??

�?&�&Y>; �
V&�`_&:
?

8>'&D?`� D

�;8� D q?>
V?�
�`�&Y&
� &�?&�&Y>
>?` @� V�>'
&Y& V
??@�

� �@U
@?D;
:
�>B>C
a>
@�>@ V
??@

V�@8D?
:�@�
U>� D:&�
�>@ : �@C&?

&DD>�DC&Y& 

@V?�
�`�&Y& 
&: // �D?&�>; 

?@��
 «T@?&8

��� _
8
�?
?@�@�, &f�

D&Y�
D&:
�>
>' D�@8�@?
& > &�?&�&Y
>> ��� V�?
'@�@�>@ V&
�
 V&�`_&:
&8�
 C&�C

>&���g :&V
@��&: &f@D
�>; ::>8� ?
qBB@C?>:�

?&�&' �
f&

B&�8
 B��

'&8@�>�&:
�
�
�C> > ?@g�

8 >DD�@8&:
�>

DV@a>B>C

8
��>g �
>; >DV&�`_
&f@DV@�>?`
>�@DC&Y& '

?�' :�8@�@
&�`_&:
?@�
:
?@�` &V@�
C�@?�
; _
8
V�&D&:, &V�
V@�>:
@? V
?&Y&, �?& C

�&D?` :
�>

&�@ V�
C?>�

�8
'@�?
�`

�>;, &D�&:
�
�>C>, %1, 201

>;»  

C� @� >DV&
�
_�>���' 
_�@'�g >'>
` «V�
:>�`

'&8@�>�&:

@�>; : �@� 
�@'. �?& &f
�>��@? &Y�
8
�
 &�?&�&
�@8@�@�� �
V�>@'�@'�

�8�� V
?

�? �@U@�
�@DC>g D���

`��g >DD�@

��&� �
 B��
14. – 5.37-52

 

�`_&:
�>;,
&V�?&' >

> V&8g&8&:
`�&D?`» ?
-

�>;.  
&?8@�`��g

f�D�&:�@�&

�>�@��&�
&Y>�@DC&Y&
�@_��`?
?�

�� ��&:@�`
??@�� V�@8-
�>; _
8
�>,
�
@:. 

@8&:
�>� –

�Ca>&�
�`�&-
. 

, 
> 
: 
-

g 
& 
� 
& 
� 
` 
-
, 

– 

-



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

������
�"��	��������� ��

 

[2]� '��%��, 4./. ��?&�&Y>> : C&'V`�?@���g D>D?@'
g. - http://www.interface.ru/home.asp?artId=33244 
[3]� Gruber, T.R. The role of common ontology in achieving sharable, reusable knowledge bases // Principles of 

Knowledge Representation and Reasoning. Proceedings of the Second International Conference. J.A. Allen, R. 
Fikes, E. Sandewell - eds. Morgan Kaufmann, 1991, 601-602. 

[4]� *������, /.�. � B&�'>�&:
�>> @8>�&Y& V�&D?�
�D?:
 '��`?>V�@8'@?��g _�
�>� �&�`DC&Y& �
���&Y& a@�-
?�
 �
� / ��@��>C 
.�., W&'&: �.
. // ���8� V-� '@�8��
�&8�&� C&�B@�@�a>> "5>D?@'��� 
�
�>_ > >�-
B&�'
a>&���@ ?@g�&�&Y>>" 5
��-2013 (19-25 D@�?;f�; 2013Y., Y. ��
D�&;�DC, �&DD>;) - �.1 - ��
D�&;�DC: 
�	T 5� �
�, 2013. - 5. 258-265. 

[5]� '���
, +./. ��>'@�@�>@ V
??@��&: &�?&�&Y>�@DC&Y& V�&@C?>�&:
�>; 8�; D&_8
�>; > >DV&�`_&:
�>; &�?&-
�&Y>� : �
'C
g >�?@Y�>�&:
��&Y& V�&D?�
�D?:
 _�
�>� / �.
. W&'&: // ��?&�&Y>; V�&@C?>�&:
�>; – 2015. -
�&' 5, %2(16). – D.233-245. - DOI: 10.18287/2223-9537-2015-5-2-233-245. 

[6]� Gangemi, A. Ontology Design Patterns for Semantic Web Content. // Proceedings of the Fourth International Se-
mantic Web Conference, Galway, I re land, pp. 262-276, 2005. Springer. 

[7]� Ontology of Integrated Knowledge Space - https://github.com/palandlom/ontology-of-integrated-knowledge-space. 
[8]� Werner, C. Aboutness: Towards Foundations for the Information Artifact Ontology / Werner, C., Smith, B. // In 

Proceedings of the Sixth International Conference on Biomedical Ontology (ICBO). CEUR Vol. 1515 1-5.  
[9]� Arp, R. Building Ontologies with Basic Formal Ontology/ Arp, R., Smith, B. Spear, A // The Mit Press, 2015 - 

DOI: 10.7551/mitpress/9780262527811.001.0001 - https://mitpress.mit.edu/books/building-ontologies-basic-
formal-ontology 

[10]�'���
, +./.�
:?&'
?>_
a>; D>�?@_
 D&D?
:��g &�?&�&Y>�@DC>g V
??@��&: D&8@��
�>; / �.
. W&'&: // ��-
?&�&Y>; V�&@C?>�&:
�>;. – 2016. – �. 6, %2(20). - 5. 162-172. – DOI:10.18287/2223-9537-2016-6-2-162-172. 

[11]�Blomqvist, E. Experiments on Pattern-Based Ontology Design. / Blomqvist, E., Gangemi, A., Presutti, V.// In: K-
CAP 2009, ACM (2009) 

[12]�Blomqvist, E. Experimenting with eXtreme Design. / Blomqvist E., Presutti V., Daga E., Gangemi A. // In pro-
ceedings of  EKAW 2010, LNCS 6317. Springer. Berlin/Heidelberg/New York: pp. 120-134. 

[13]�Masolo, C.  WonderWeb. Final Report. Deliverable D18 / Masolo, C., Borgo, S., Gangemi, A., Guarino, N., Ol-
tramari, A., Shneider, L. (2003) 

________________________________________________________________________________ 

DEVELOPMENT OF THE ONTOLOGY  
OF INTEGRATED KNOWLEDGE SPACE 

A.G. Oleynik1, P.A. Lomov2,  
Institute for Informatics and Mathematical Modeling of Technological Processes,  
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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�('*�) �Q�� K�) ��''XQ '� 
�'

� 
'*
�
�(( 

,x�x�%�)��
����

�� ����	�" �������������!" �����������, [����	, @����� 
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�>C
a>> > 

�
�>_
 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>> (B
C?&:) & 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?&;�>> ��� – B
C?&:, 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@�>@ �>C
C �@ &?�
�
@? D�?> &�?&�&Y>> – �?:@��8@-
�>� & D:&�D?:
g C&�a@V?&: > �&�@� >_ TB�x > �>C
C �@ >DV&�`_�@? >g 8�; DEE�	������� >_-
:�@�@�>; ��
������!< 	 9�;���� B
C?&: >_ Xp. 
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5 8��Y&�, V�
C?>�@DC&� D?&�&��, �@�;a>&���@ Xp V�@8�
_�
�@�� 8�; DEE�	������� 
g�
�@�>; > >_:�@�@�>; �����g B
C?&: & ���. � �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�
�@�>; B
C?&: ABox, >Dg&8; >_ 
�&Y>�@DC>g D�@8D?:>� 
CD>&' TB�x : pW–&V>D
�>> ���. 

��@8�
Y
@'�@ : �
D?&;�@@ :�@'; '@?&8� V&D?�&@�>; �@�;a>&��&� Xp 8�; g�
�@�>; B
C-
?&: 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>C
a>� 
�?:@��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�>C
a>> (>_:�@�@�>>) > 
�
-
�>_@ &?�&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 (C
C 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 (C
C 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�>C
a>; 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>>. 
T
DD>: 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.��. 
T
DD>: 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 (C
C f>�
��&Y& &?�&U@�>;). 

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

                                                           
1 � – D>':&� ALC-�&Y>C>, C&?&��� >�?@�V�@?>��@?D; C
C :@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.�))  
T
DD>: FUNC 8�; C
�8&� �&�> R[i] D&8@��>? V�>_�
C - ;:�;@?D; �> &�
 B��Ca>&�
�`�&� 

>�> �@?. 
	 pW 
?�>f�?� &f¥@C?&: ��� &V>D�:
�?D; �&�;'>-B��Ca>;'>. b
C?>�@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�?
. 

T
DD>: 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�?
. 

T
DD>: 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�?
. 

T
DD>: 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. 

T
DD>: 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. 
T
DD>:� 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?&:), 

C
C 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�?&:); 
T
DD>: 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>C
a>> <, B��Ca>&�
�`�&@ &?�&U@�>@ (
?�>f�?); 

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

�� ��
�#������;�
�E�	�
��(<: �;�
�E�	�
��, �: FLOAT) – �>D�& � ;:�;@?D; C&�>�@D?:&' 
�@D��D
 DV@a>B>C
a>>, 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>C
a>; � ;:�;@?D; DV@a>B>C
a>@� C&-
�>�@D?:
 �@D��D
 V�
�
 <, 
?&'
��
; �&�`, &V�@8@�;@? '�&�@D?:& DV@a>B>C
a>� �@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` (C
C > : 8��Y>g &D�&:��g ?
f�>a
g) 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&�&�C
g, �?&f� '&��& f��& C&�?�&�>�&:
?` DD��&�-
��� a@�&D?�&D?` Xp. 

�
f�>a
 D&_8
�?D; V�> �
�>�>> : pW-&�?&�&Y>> �@B��Ca>&�
�`��g �&�@� (C
C : 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>C
a>� 
(V&_>a>� V�
�
) >_ C&�a@V?
 5V@a>B>C
a>>. 

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>C
a>�, �@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�>C
a>> > 
�
�>_
 
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>
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''
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?@ >DV&��@�>; DC�>V?
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ONTOLOGY BASED SYNTHESIS OF DATABASE SCHEMES 
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Udmurt State University, Izhevsk, Russian 
qmikle1@yandex.ru 

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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����������	, @����� 
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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?
V
g.  
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 '@?&8
g � f&�`U&Y& �>D�
 �>a, �@ >'@��>g D&&?:@?D?:���@� C:
�>B>C
a>> > 
�
:�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 
C
C&� a@�`� > 8�; C&Y& &�
 D&_8
�?D;, C
C>@ _
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 > '@?&8
g ���. �@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; C
C �
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&V
8
�? '@?&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?
V
g V�>�;?>; �@U@-
�>�. 	 �
f&?
g �.�. W
�>�@:
 [4, 5] &?'@�@�&, �?& : V�&a@DD@ V�>�;?>; �@U@�>� :D@Y8
 V@-
�@V�@?@�� �
�C
 > >DC�DD?:&, &8�
C& �
 �
�
�`��g q?
V
g �
����@ '@?&8� �@ >Y�
�? :
�-
�&� �&�>. �@U
@'�@ �
 q?>g q?
V
g _
8
�> �@ �
DD'
?�>:
�?D; : �
'C
g �
_�>���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&�'
�>_�@'�@ ��. 	 �
'C
g 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>:��@ B
C?&��, �
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>@ B
C?&��, C
C �@&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?:�;@'&� : @� �
'C
g 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>@ C
C ���� �� 
���
��������, ��_�	� ���
��������, `����/�������� ���
��������, @�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&�;?>�, 
C
C ����#� ��@ � `����/�������� ���
��������, &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; C
C �@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&: ��� : C
C>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>@ C
C 
�������, ������9�
��, ���!���, K����
$����$, ���
�	�
��, >DV&�`_�@'�@ 8�; &V>D
�>; 
��
D?�>C&: �
���&� 8@;?@�`�&D?>, '@�&V�>;?>�, �
����g V�&Y�
'' > V�&@C?&:, �
_�>��&Y& 
?>V
 V�f�>C
a>�. �
 �>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&�;?>;, C
C ��_�	� 
�;���
����, [���
$�!" ��_�	�, ���������. ��> 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?@�, C
C ��_�	� > ���� ��, &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?& 
C
D
@?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.	. T
D-
D@�` [8]. 

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

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

 

 
�>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>C
a>; @� &D�&:��g D���&D?@�. 	 �
D?&;-

�@@ :�@'; �@ D��@D?:�@? @8>�&� &f�@V�>�;?&� C�
DD>B>C
a>> '@?&8&: ���. 	 �>?@�
?��@ 
V& ?@&�>> V�>�;?>; �@U@�>� [2-4], C
C V�
:>�&, D>D?@'
?>_>���?D; '@?&8�, V�>'@�;@'�@ 
�
 _
C���>?@�`��g q?
V
g V�>�;?>; �@U@�>�, ?
C>@, C
C '@?&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>C
a>> '@?&8&: ���. 
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$	��

 

 
�>D��&C 3 – ��
DD>B>C
a>; '@?&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� B
C?&�
-
'>, &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&?� �@-B
C?&�&: [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�@'�. �?&, C
C V�
:>�&, C&��@C?>:-
��@ '@?&8�, D�@8> C&?&��g g&�&U& >_:@D?�� ?
C>@, C
C `�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�, C
C 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
_@ B
C?&: 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����������?�
� �����
, C
C V�
:>�&, �
_�
f
?�:
�?D; : �
'C
g 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?
V
g �
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>C
a>> _
8
� ���, V�@8�&�@���@ : �
f&?@ [2].  

�
8
�
, :&_�>C
��
; : ���, C
C 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>C
a>; _
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&, C
C �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@�` �
DV
8
@?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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���» 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>C
a>> _
8
� ��� 

 
�>D��&C 6 – �?
V� 	�;:�@�>@ > p>
Y�&D?>C
 �5 
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�>D��&C 7 – �?
V� �&D?
�&:C
 a@�> > 
�
�>_ B
C?&�&: 

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

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

�&8���C>:
@?D; &D&f
; �&�` : �
DD'
?�>:
@'&� &f�
D?> _�
�>� ?
C>g V&�;?>�, C
C ��-
��#� > `���� ��@, >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
���@ : �
'C
g 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>C
a>> D?��C?��� 8
���g ����, �
_-
'@�@���g : RDF-g�
�>�>�@. p�; �
_�
f&?C> &�?&�&Y>> ��� >DV&�`_&:
�>D` D�@8D?:
 Y�
-
B>�@DC>g �@8
C?&�&: CMap [27] > FreeMind [28] > �@8
C?&�
 &�?&�&Y>� Protégé [29]. 

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

DC&Y& B&�8
 B��8
'@�?
�`��g >DD�@8&:
�>� % 16-07-00569 > V�&@C?
 V�&Y�
''� ��@_>8>-
�'
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DEVELOPMENT OF ONTOLOGY FOR INTELLIGENT SCIENTIFIC 
INTERNET RESOURCE DECISION-MAKING SUPPORT  
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gal@iis.nsk.su 

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. 

Citation: Zagorulko GB. Development of ontology for intelligent scientific internet resource decision-making support 
in weakly formalized domains. Ontology of designing. 2016; 6(4): 485-500. DOI: 10.18287/2223-9537-2016-6-4-485-
500. 

Acknowledgment 
This work was supported by the Russian Foundation for Basic Research % 16-07-00569 and programs of the Presidium 
of the Russian Academy of Sciences, number 15/10. 

References 
[1]� Zagorulko YuA, Zagorulko GB, Borovikova OI. Technology for building subject-based intelligent scientific in-

ternet resources based on ontology [In Russian]. Software Engineering, 2016, V.7 % 2: 51-60. 
[2]� Petrovskij AB. The theory of decision-making. [In Russian]. – M.: Izdatel'skij centr «Akademija», 2009. – 400 p. 
[3]� Afonichkin AI,  Mihalenko DG. Upravlencheskie reshenija v jekonomicheskih sistemah [In Russian]. Textbook. 

— SPb.: Piter, 2009. — 480 p. 
[4]� Larichev OI. Teorija i metody prinjatija reshenij, a Takzhe Hronika sobytij v Volshebnyh Stranah [In Russian]. 

Textbook. - M.: Logos, 2000. –296 p. 
[5]� Larichev OI. Nauka i iskusstvo prinjatija reshenij [In Russian]/ – M.: Nauka, 1979. – 200 p. 
[6]� Hillmann D. Using Dublin Core — http://dublincore.org/documents/usageguide/ (last visited 30.10.2016). 
[7]� Zagorulko GB, Zagorulko YuA. Approach to building the task and decision support methods ontology [In Rus-

sian]. Proc. of the XIII Russian national conference on artificial intelligence with the international participation 
CAI-2012 (Belgorod: BSTU, 2012) -V.2: 185-192  

[8]� Massel' LV. Fractal approach to knowledge structuring and examples of its application [In Russian]. Ontology of 
designing. 2016; v.6, 2(20): 149-161. - DOI: 10.18287/2223-9537-2016-6-2-149-161. 

[9]� Kulagin OA. Prinjatie reshenij v organizacijah [In Russian]. – SPb.: Izdatel'skij dom «Sentjabr'», 2001. 
[10]� Orlov AI. Jekonometrika [In Russian]. Textbook. - M.: Izd-vo "Jekzamen", 2002. .– 278 p. 
[11]� Gavrilova TA, Muromcev DI. Intellektual'nye tehnologii v menedzhmente [In Russian]. – Izdatel'stvo: Vysshaja 

shkola menedzhmenta, 2008. -488 p. 
[12]� Massel' LV, Vorozhcova TN, Kopaygorodsky AN, Makagonova NN, Skripkin SK. The application of ontologies 

in research and decision support in the energy sector [In Russian]. Proc. of Russian Conference "Knowledge-
Ontology-Theory (KONT-13) ": Novosibirsk. Mathematics Institute of SB RAS. V. 2: 29-38.  



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

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

 

[13]� Kopaygorodsky AN. Use of ontologies in semantic information systems [In Russian]. Ontology of designing. – 
2014. – %4 (14): 78-89. 

[14]� Borgest NM, Korovin MD. Ontologies: current state, short review [In Russian]. Ontology of designing. – 2013. – 
%2(8): 49-55. 

[15]� Smirnov SV. Ontological modeling in situational management [In Russian]. Ontology of designing. – 2012. -
%2(4): 16-24 

[16]� Kulinich AA. Semiotic cognitive maps. Part 1. Cognitive and semiotic approaches in informatics and control sci-
ences [In Russian]. Control sciences, 1 (2016): 2–10. 

[17]� Kulinich AA. Semiotic cognitive maps. Part 2. The basic definitions and algorithms [In Russian]. Control scienc-
es, 2 (2016): 24–40. 

[18]� Massel' LV, Massel' AG. Semantic technologies based on the integration of the ontological, cognitive and event 
modeling [In Russian]. Proc. III International Scientific Conference OSTIS-2013, Minsk. BGUIR, 2013: 247-250. 

[19]� Massel' LV, Pjatkova EV. Application of Bayesian belief networks to intelligent support in research of energy 
security problems [In Russian]. Bulletin of the Irkutsk State Technical University, 2012; %2: 8-13.  

[20]� Narin'jani AS. NE-FAKTORY: Netochnost' i Nedoopredelennost' - razlichie i vzaimosvjaz' [In Russian].  Izv. 
RAN, Teor. i sist. upr. - 2000. - N.5: 44-56. 

[21]� Zagorulko GB, Sidorov VA. The method of subdefinite calculations as a mean of decision support in weakly-
formalized domains [In Russian]. Information and mathematical technologies in science and management. Irkutsk: 
MESI SB RAS. 2016. % 4-1: 27-36.  

[22]� Zagorujko NG. Kognitivnyj analiz dannyh [In Russian]. – Novosibirsk: Akademicheskoe izd-vo «GEO», 2012. – 
186 p. 

[23]� Varshavskij PR, Eremeev AP. Modelirovanie rassuzhdenij na osnove precedentov v intellektual'nyh sistemah 
podderzhki prinjatija reshenij [In Russian]. Iskusstvennyj intellekt i prinjatie reshenij, 2009, % 2: 45-57. 

[24]� Zagorulko YuA, Zagorulko GB. Ontological approach to development of the decision support system for oil-and-
gas production enterprise [In Russian]. Novosibirsk State University Journal of Information Technologies, 2012; 
V 10(1): 121-128. 

[25]� Simon HA. The New Science of Management Decision – N. Y.: Harper and Row Publishers, 1960.  
[26]� Saati TL. Making decisions. The Analytic Hierarchy Process [In Russian]. – M.: Radio i svjaz', 1993. – 278 p. 
[27]� IHMC CmapTools. – http://cmap.ihmc.us/ (last visited: 22.11.2016). 
[28]� FreeMind – free mind mapping software – http://freemind.sourceforge.net/wiki/index.php/Main_Page (last visited: 

22.11.2016). 
[29]� Protégé. A free, open-source ontology editor and framework for building intelligent systems –

http://protege.stanford.edu/ (last visited 14.11.2016). 
_______________________________________________________________________________________________ 

���"���0 �3 ������5 
[����	�?�� ������ 0�����
��, 1963 Y. �&�8@�>;. �C&��>�
 �&:&D>f>�DC>� 
Y&D�8
�D?:@���� ��>:@�D>?@? : 1985 Y. �
����� D&?��8�>C ��D?>?�?
 D>D?@' 
>�B&�'
?>C> >'. 
.�. ��U&:
 5� �
�, D?
�U>� V�@V&8
:
?@�` C
B@8�� 
V�&Y�
''>�&:
�>; �&:&D>f>�DC&Y& Y&D�8
�D?:@��&Y& ��>:@�D>?@?
. ��@� �&DD>�DC&� 

DD&a>
a>> >DC�DD?:@��&Y& >�?@��@C?
. 	 DV>DC@ �
����g ?��8&: f&�@@ 70 V�f�>C
a>� : 
&f�
D?> >DC�DD?:@��&Y& >�?@��@C?
, �
_�
f&?C> >�?@��@C?�
�`��g D>D?@', >��@�@�>> 
_�
�>�, &�?&�&Y>�@DC&Y& '&8@�>�&:
�>;, V&88@��C> V�>�;?>; �@U@�>�. 
Zagorulko Galina Borisovna (b.1963) graduated from the Novocherkassk State University in 
1985. She is researcher at A.P. Ershov Institute of Siberian Branch of Informatics Systems of 
Russian Academy of Science (Novosibirsk city), senior lecturer at Novosibirsk State University 

(Department of Mechanics and Mathematics), He is member of Russian Association of Artificial Intelligence. She is 
author of more than 70 publications in the field of AI, intelligent system development, knowledge engineering, 
ontological modeling and decision-making support. 



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

�������
�!�����`��������
$#�	

��% 629.7.023+004.85 

��*
�(&� 
K���'(.  
*
-
�
�(���&
�� -�
�&*(�

�'(h &
'�*��&i(Y  
'� 
�'

� �
����Y *��� -�����''
Y -�
*'
�*(  

�.�. ���#(���1, ,.�. �
���!)��2 
�� ���	�" ��
����
$�!" ���
�������
$�	�" ����������� � . �	��� �	� �.�. ����
{��, �� ���, @����� 
1bolav@ssau.ru, 2pmv90aircraft@gmail.com      

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



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

`�����	�����#�������;�
���#��	� ��;���	��������G�	������	
�"����
�

�

'&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@8
Y&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]. T
DU?
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& �@8
C?&�
 :�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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`�����	�����#�������;�
���#��	� ��;���	��������G�	������	
�"����
�

�

'&���'> 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>C
a>> 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>-
C
a>; ��@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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`�����	�����#�������;�
���#��	� ��;���	��������G�	������	
�"����
�

�

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>C
a>> ;:�;�?D; Y��VV� _
8
�>� �
 V�&@C?>�&:
�>@ 55� D :&_�
D?
-
��>' ��&:�@' D�&��&D?>.  

 
�>D��&C 4 – ��
DD>B>C
a>; ��@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��C
g 6-8 V�@8D?
:�@�& �
DV�@-
8@�@�>@ '
?@�>
�
 > �D>�>� : D�&;g ���, V&��-
�@��&� V& «�
:�&V�&��&'�» 
�Y&�>?'� [1]. ��> 
B&�'>�&:
�>> 55� &�>@�?
a>� q�@'@�?&: C
�C
D
 
�@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&:V
8
�? 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@8
Y&Y>�@DC>� qCDV@�>'@�?. 	 ��@f�&' V�&a@DD@ V�>'@�;�>D` V�&'�U�@���@ 
V
C@?� 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@8
Y&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��D
g 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@8
Y&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>�&:&� B
C?&� ���, &V�@8@�;@'�� V& D&&?�&U@�>� (1) >�?@Y�>�&:
�>@' V& &f¥-
�'� ?@�
 V@�@'@��&� V�&?�&D?>; iG  – D>�&:&� B
C?&� 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@8
Y&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?
V
g 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@8
Y&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>C
a>> 55�. 	 g&8@ V@8
Y&Y>�@DC&Y& qCDV@�>'@�?
 D�
:�>:
�>D` 
?@g�>�@DC>@ �@U@�>;, V&���@���@ D?�8@�?
'> V&D�@ 
�
�>_
 D>�&:&� �
f&?� ��� (f�&C 3 �
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`�����	�����#�������;�
���#��	� ��;���	��������G�	������	
�"����
�

�

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

�?  _�
�>; &f >DV&�`_�@'�g &f¥@C?
g, V�&a@DD
g, 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@��� C
C 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@8
Y&Y>�@DC>@ �
f&?�>C> (���)), >DV&�`_���>'> f>f�>&Y�
B>�@DC&@ &V>D
�>@. 
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�����E�#��	�"���E�� �
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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>C
a>&���@ >�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
�>; C
C 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>C
a>> 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�; 
:?&�&:, �@8
C?&�&:, >_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>C
a>> > &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>C
a>>, 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>C
a>� 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>C
a>� > 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��C@ 7 V�>:@8@�� q�@-
'@�?� f>f�>&Y�
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-
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B>�@DC&� DD��C>. 
5g@'�, V�>:@8@���@ �
 �>D��C@ 7, 
V&C
_�:
�? �
_�>�>; : �
V&��@-
�>> q�@'@�?&: �
 V�>'@�@ f>f�>&-
Y�
B>�@DC&Y& &V>D
�>; C�>Y>, : 
C&?&�&� &? &8�&Y& 8& ?��g 
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p�; C
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) – D&8@��
�>@ q�@'@�?&:; f) - V�>'@� 
�>D��&C 7 – ��@'@�?� f>f�>&Y�
B>�@DC&Y& &V>D
�>; > f>f�>&Y�
B>�@DC&� DD��C> 

4  -��������!� ��"��� �����4� � 6����4� 3�3������:���6#�5 �7�6���� 
��&Y�
''��� '&8��` 8�; 
:?&'
?>_>�&:
��&Y& �
_f&�
 f>f�>&Y�
B>�@DC&� >�B&�'
-

a>> �
_�
f&?
� �
 ;_�C@ V�&Y�
''>�&:
�>; Visual Basic for  Applications 8�; V�&Y�
''�&Y& 
V�&8�C?
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�� ��9��
�9�
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�
�>_
 > >DV�
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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. 
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�@ 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�>?@-
�>;' C
C &�?&�&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 C
C �&�'
�`�&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�� B
f���. 	&? 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?&:
?` C
C 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 �
_�>�>� 

1�8( �
��
������-�
�)�
� 
�
$���
�!��
�! 

1����)�
�
� 
�
$���
�!��
�! 

�
$���
��
��)�
�
� 
���
��.��
 ����! 

��_�	� 
;�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@�>
�`�
; B
C?&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; C
C '@?&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> C
C �
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 C
C 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@ �>C
C&Y& D&fD?:@��&Y& D&8@��
�>;, &f�
-
_���@Y& '@?
B>_>�@DC�� _
Y
8C� : C
C&'-�>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?&' �>C
C>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 & ?&', C
C q?&? C&'V�@CD C:
�>B>a>�&:
?`: 
C
C >8@
�`���, ?& @D?` �@_
:>D>'�� &? D&_�
�>;, �& :V&��@ &f¥@C?>:��� (V&8&f�& V�
?&-
�&:DC>' >8@;'), >�> �@ C
C 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& B
C?� >g @8>�&:�@'@��&� �&C
�>_
a>> : V�@8'@?@. �& :D� 
8@�& : ?&', �?& C&�D?��C?>:�
; �D�&:�&D?` V&_:&�;@? :�;:>?` �
_�>a� : �@>B>C
a>> '�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
 C
C : @� 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?> C
C 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?> C
C>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'@?
 C
C �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
 C
C �@B�@CD>; V& 

V&:&8� Y�
�>a 
DV@a>B>C
a>; D&8@��
�>; �@�;?>:>_
a>; V&-

�;?>���g &f¥�'&: 
����	����#��	�� �@�;?>:>_' V�@8V&D��&���g 

D�fD?>?�a>� 
C&�D?��>�&:
�>@ �D�&:>� 8�; 
�
_8@�@�>; &f¥�'��g > D&8@�-
�
?@�`��g B
C?&�&: 

:�?@D�@�>@ �@_��`-
?
?&: B&�'
�>_
a>-
@� B
C?&�&: 

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&: C
C 
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
_ &? C
C>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>_' �. T
g
 > �. 
:@�
�>�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&_�
-
�>@ C
C ?
C&:&@ D@�>;'> C&�D?��C?>:��g �D�&:�&D?@�, :_
>'&8@�D?:>@ '@�8� C&?&��'> 
8&���& f��& D&&?:@?D?:&:
?` &f�@� B
f��@ q�@�Y@?>_'
. p&D?
?&��&D?` V&D�@8�@� D ?&�C> 
_�@�>; �
a>&�
�`�&D?> �@ :�_�:
�
 � q'V>�>&C�>?>C&: �>C
C>g :&_�
�@�>�. �. T
g 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&'&8
a>�, 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>
��, ;:-



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

����������

 

�;��>@ 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�� C
C �@ &f�
8
?` �>C
C&� 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&�;?>;, C
C ?& �@&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& «U
Y� ��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?
:>?` C
C C&�>�@D?:@���@. �@ '@�`U@� B��8
'@�?
�`�&D?`� 8�; �
���&� qCDV@�>'@�-
?
�`�&� VD>g&�&Y>> &f�
8
@? > V&�;?>@ «U
Y
 ��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>V
a>> ��:D?:@���g :&DV�>;?>� V& C
�&�� ?�
�Da@�8@�?
�`�&� 
�
�>?>C> C
�?&:DC&� 
?
f�>a� C
?@Y&�>�, '&Y�? f�?` V�@8D?
:�@�� C&�>�@D?:@��&, C
C ?&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>V
a>� :&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?` B
C?&: :��?-
�@��@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?
�? C
C 
«&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'@?
 : C
C&'-�>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
. ��� .������. 



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

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

 

«��&?>:&�@�>@» '@�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&'. �&? B
C?, �?& 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@ C
C & ?@&�>>. 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�>'
; 
C
C @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?& C
C �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; C
C �
_�'�&@ > '�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?:@ B
C?&�
 �
_:>?>; 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&� B
f��� �@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&:V
8
�?. �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&�;?
 
C
C : &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-



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

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

 

?>:�&� �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&_�
�>; C
C �&D>?@�; ?@g�>�@DC&� �
a>&�
�`�&D?>. T@�8� �
?@�?�&� 
?>V&�&Y>@�, &V>�
��@�D; �
 �@
�`��@ &D�&:
�>;, > V�&D?&� C�
DD>B>C
a>@�, _
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` C
C 
«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>C
a>&���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?> 

 ��������� (0(���) "��
������� (8�.�
���) 
���������
$�!" 
������ 

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

�>V� >D?>��&D?>: 
�� '@?
�&Y>�@DC
;, 
�� �&Y>�@DC
;, 
�� q'V>�>�@DC
;, 
�� ?�
�Da@�8@�?
�`�
; 

�;����  
;���
� ���9�
�� 


V&�>; 
(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>� B
C?, �@ >'@��>� 
:��
�@��&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& C
C 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>-



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

����������

 

����>gD; :&C��Y V&�;?>; V�>�>��&D?>. �@g�>�@DC
; �
a>&�
�`�&D?` :>8>? : �@� ?&�`C& 
C&'V�@CD V�
:>�, �& D ?&�C> _�@�>; «8@?@�'>�>_'
» C
C �
_�'
, 8@�
��@Y& V&_�
�>@ '>�
 
�@
�>_�@'&� a@�`�, V�>�>��&D?` '�D�>?D; C
C 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 C
C ��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; C
C 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>�`�&�» �@8
Ca>@� 

�?�&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` C
C &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>C
a>>. 

�
_:>?>@ �
���&Y& _�
�>;, f�8��> :_;?�' : @Y& q'V>�>�@DC&' '
?@�>
�@, �@ '@�;@? ?@-
'
?>�@DC>g D:&�D?: qV>D?@'�, _
C������&� : ?&� >�> >�&� C&�D?��C?>:�&� �D�&:�&D?>, ?&-
Y8
 C
C &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?> C
C 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>C
a>�, C&�D?��C?>:�
; 
�D�&:�&D?` V�@8D?
�? C
C >8@
? C
�_
�`�&� _
:>D>'&D?>, ?�
C?�@'&� C
C '&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@?@�'>�>_'
, 8
f� &�
 '&Y�
 
f�?` 8&D?>Y��?
 �>f& : V�
�@ f�?>;, �>f& : V�
�@ '�U�@�>;. T@?
B>_>�@DC&@ V&�>'
�>@ 

�?
Y&�>_'
 ?@�@&�&Y>> > 8@?@�'>�>_'
 8&���& f�?` &?:@�Y��?&, 8
f� 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 C
C 
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?@-



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

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

 

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���#�� 
��>�>'
; :& :�>'
�>@ B
C?&� 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&�>'
�>; :�@ �>'>?&: B
C?>�@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]. 	 ?&� '@�@, : C
C&� '&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���>?@�`�& C
C �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>C
a>>. �?> 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; �>C
C&� :�;?�&� q�8@?>C>. �&?
�`-
�&D?` ?@g�&8>�
'>�@DC&Y& V�&a@DD
 &V�@8@�;@? _8@D` > D@��
D _�
�>'&D?` ?@g�>�@DC&Y& �@-



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

����������

 

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
 C
C �
 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�>��' �@ C
C & �@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& B
C?>�@DC&� ?@g�>_
a>>, �?& D�@8�@? '�D�>?` C
C C�>_>D-
��� ?�
:'
?>�@DC>� B
C?&�, 
 @Y& &f¥�' &f�
���>?D; : C&�D?��C?>:��g �D�&:�&D?;g :&_-
'&���g C&'V@�D
a>�. 	&? V&�@'� :�@ V&�;?>; ?@g�>�@DC&Y& D&_�
�>; �@:&_'&�@� V�&8�-
'
���� C�>?>�@DC>� V&8g&8 C �@�&:@C� C
C 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
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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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	 D?
?`@ �
DD'&?�@�� :&V�&D� &�?&�&Y>�@DC&� D���&D?> qC&�&Y>�@DC> �D?&��>:&� 
�g>?@C?���, 
C&?&�
; &V>�
@?D; �
 C&�a@Va>� �D?&��>:&Y& �
_:>?>; ��� > g&�>D?>�@DC&@, a@�&D?�&@ :>8@�>@ 
'>�
. 
:?&� >�?@�V�@?>��@? V&�;?>@ «a@�&D?�&D?`», C&?&�&@ �
�8@YY@� �
DC��:
@? �@�@_ 
�
�>_ 
D��@D?:
 ?@g�>C> : D:&>g �
f&?
g, >DV&�`_�; &�?&�&Y>�@DC>� '@?&8, :�;:�;��>� '�D�` : :>8@ 
�@&fg&8>'&D?>. 
:?&� �
DD'
?�>:
@? V&�;?>@ «D�@8
», C&?&�
; ;:�;@?D; D���&D?�&� �@&fg&8>'&-
D?`� 8�; qC&�D?&��>:&� 
�g>?@C?���, @� &V�@8@�;��>' �
�
�&'. 	�8@�@�& U@D?` �
_��g '&8@-
�@� C&�C�@?�&� D�@8�, C&?&��@ &f�D�&:�>:
�? D&&?:@?D?:���>@ _
8
�>, :�f&� �
���&Y& >�> qD-
?@?>�@DC&Y& V&8g&8
 : V�&@C?>�&:
�>>, '
?@�>
�� > ?@g�&�&Y>>, V�@8&V�@8@�;�? &f�
_ _8
�>�. 
�?
 D�@8
, 
 >'@��& – Y�&f
�`��� '>�, V�>�&8�&@ &C���@�>@, D&a>
�`�
;, '@?
B&�>�@DC
;, '@8>-
a>�DC
;, C��`?���
; – &V�@8@�;@? D&&?:@?D?:����� �&Y>C� V�&@C?>�&:
�>;. ��@8�&�@� �&:�� 
&�?&�&Y>�@DC>� V&8g&8 C �
DD'&?�@�>� D:;_@� > &?�&U@�>� qC&�D?&��>:&� 
�g>?@C?��� : @8>�-
D?:@ @� �&Y>C. 

�����

� ���
�: ����
����, <�
�9 , ��%����$, 
���	�, 
�
�������$, ����<��� ���$, �����, D	�-

����, D	�����"#���� ��<���	����. 

 
������
����: @� �9��, �.�. W&Y>C
 qC&�D?&��>:&� 
�g>?@C?��� / 
.�. �@'>_&: // ��?&�&Y>; 
V�&@C?>�&:
�>;. – 2016. – �. 6, %4(22). - 5. 541-554. – DOI: 10.18287/2223-9537-2016-6-4-541-554. 


��"���� 
	 �
�
�@ XXI :@C
 :&V�&D�, D:;_
���@ D D&D?&;�>@' &C���
��@� D�@8�, V�>&f�@?
�? 

V@�:&D?@V@��&@ _�
�@�>@. T>� D?&�C���D; D a@��' �;8&' Y�&f
�`��g V�&f�@'. X>&DB@�@ 
�@'�>, 
 D&&?:@?D?:@��& > �>_�> ��8@� �
�&D>?D; ��&�, 8>�
'>C
 C&?&�&Y& '&�@? D?
?` �@-
&f�
?>'&�. 

5��@D?:& :&V�&D
 �@ :D@Y8
 '&��& �:>8@?` D V@�:&Y& :_Y�;8
. �
C, �
V�>'@�, qC&�&Y>-
�@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 �@� C
C 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 '>��, C
C @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-
�
�@�& C
C :�_&:.  

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?
:�;@? @� C
C D�@8D?:& 8&D?>�@�>; a@�> > C
C �@�&:@�@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&�, C
C 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>@ :@�> C
C D�@8D?:& > a@�`?» 
�&D�@8D?:&' 8@�D?:>; D�@8D?:
 8&D?>Y
@?D; �@_��`?
?. 5�@8D?:& _8@D` :�D?�V
@? C
C 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�
_, C
C�� 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&?&��' :�V
8
@? D�@8D?:>@. o 
Y�@C&: aition (:>�
) - �@�?& :>�&:�&@ : ��'-?& 8��Y&'. 
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�����@� �9��

�
�

�
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�:
?` > _
V
D
?`, C
C ?
C&:�@. p&f�:
��@@ V�&>_:&8D?:&, C
C :�:@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?�, C
C 
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 :��
�@�>�, C
C «�@�&:@�@DC>� '
?@�>
�» > 
«�>���� D&D?
:» Y&:&�>? &f q?&'. ��>'@�;; ?@g�>C�, �@�&:@C V@�:>��@@ V�>�&8� ��
D?:�@? 
: V&D?
:�;��@' V�&>_:&8D?:@ C
C DV&D&f@ �
DC��?>; V&?
���&D?>. �& D
'
 �@V&?
���&D?` 
�@ D&_8
�
 �@�&:@C&', C
C �@ >' �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
��>�, C
C>' 8�; �
D V�@8D?
@? :D�, 
�?& @D?`» [3]. 5&:�@'@��
; 8@�D?:>?@�`�&D?` 8�; �@�&:@C
 : f&�`U&� D?@V@�> &V�@8@�;@?D; 
?@', �?& �
_�:
@?D; _
V
8�&@:�&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; C
C D�@8D?:>@. 5�@8D?:>� V�@8U@-
D?:�@? V�>�>�
 (causa). p@�D?:>?@�`�&D?` V@�@g&8>? : &f�
D?` C
�_
�`�&Y&, ?& @D?` V�>�>�-



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

����	��D	�����"#���"���<���	���!

�
�

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



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

�����@� �9��

�
�

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&:�@'@��&' _
V
8�&' '>�@ �
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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����	��D	�����"#���"���<���	���!

�
�

����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 B
C?&�&: '@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>'�' B
C?&�&'. �? �@� _
:>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?�-
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� �� >_ �>?
; (�
V�>'@�, 
T�_@� >D?&�>>).  

����#�-�
.�
�������"��%
*��"�
W&Y>C
 D	�- ���
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�D?&��>:&Y& _8&�&:`; �@�&:@C
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�>@ �
8 8��Y>'>. �
_��U@�>@ &C���
��@� D�@8� V&�>'
@?D; 
C
C B&�'
 8&'>�>�&:
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D��? g
�
C?@�
 :�>;�>;, C&?&�&@ &f�@D?:& &C
_�-
:
@? �
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��&, D ��
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8
V?>��@?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�@� : 
�@�'
�>>. 
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; �@�>? : 
&D�&:@ &D&_�
�>; D&:�@'@��&� 8@�D?:>?@�`�&D?> : :>8@ V�@8'@?�&Y& V�&?>:&D?&;�>;. 
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�
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?>?` :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
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.  
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qC&-D&a>
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; >_ qC&-�&Y>C :>8>? V&-D:&@'� �@U@�>@ _
8
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�? 
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�?D; V&?�@f�&D?> �@ ?&�`C& ��8@�, C��`?���&Y& C&�?@CD?
, �& > V�>�&8�&-
Y& &C���@�>;. ��&f
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LOGIC OF SUSTAINABLE ARCHITECTURE 

A.N. Remizov 
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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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Ontologists and designers of all countries and subject areas, join us!

18 декабря 2016 года исполняется 25 лет со дня создания Предприятия 
«Новая техника», основной деятельностью которого является выпуск 
научной, учебной, краеведческой и иной литературы, а также различных 
периодических изданий.

25 лет издательству "новая техника"

5 лет тому назад, 19 декабря 2011 года, в Издательстве «Новая техника» 
вышел в свет первый номер журнала «Онтология проектирования». Сей-
час Вы держите в руках уже 22-й выпуск этого журнала, электронные 
версии которого, помимо сайта самого журнала, также можно найти в 
различных международных и российских базах данных. 
Подписка на печатные номера журнала на 2017 год продолжается!

CYBERLENINKA
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