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�=_
d=: = B�
CC=A=B
d=: 8?-
7�>C: U& Cf&7C>8� = �
_�=�=� ?7=�=���f &c°?B>&83. 

                                                           
1 � �&�d?Ud== '?>&7&�&X== C=C>?'
>=_
d== = B&7=�&8
�=: =�A&�'
d==, C&8?�T?�C>8&8
�=: = 
B>�
�=_
d== &c�?�&CC=�-
CB=f B�
CC=A=B
>&�&8, �??C>�&8 = =�A&�'
d=&���f �?C��C&8.  �
CU&�:�?�=? &> 10 '
: 2014 X&7
 %793-�. 
http://government.ru/docs/12364/  
� U?�8&&�?�?7��f '?�
f, �
U�
8�?���f �
 C&_7
�=? X&C�7
�C>8?��&� =�A&�'
d=&��&� C=C>?'� "�7=�
: =�A&�'
d=&��
: 
C�?7
 8 CA?�? C=C>?'
>=_
d== = B&7=�&8
�=: =�A&�'
d==". �&C>
�&8�?�=? &> 1 =��: 2016 X&7
 %487. 
http://government.ru/docs/23278/ 
2 �&8
: A=�&C&ACB
: o�d=B�&U?7=:: 	 4 >. R.: R�C�b. �&7 �?7
Bd=?� 	. 4. 4>�U=�
. 2001. 
3 ^=�&C&ACB
: o�d=B�&U?7=:. 	 5 >. — R.: 4&8?>CB
: o�d=B�&U?7=:. �&7 �?7
Bd=?� ^. 	. �&�C>
�>=�&8
. 1960—1970. 
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	 �&X=B? �?&A�
C> C7?�
� �:7 7&U&��?�=� B ��?�=� 
�=C>&>?�:, X7? �
�:7� C C=��&X=_-
'
'= 8U?�8�? =CC�?7&8
� 8��
�?�=:, 8 B&>&��f 8C>�?�
�>C: �=Tb U?�?'?���? 7�: 8�CB
-
_�8
�=�. �� �>&��=� �&X=B� U�?7=B
>&8 C U&'&�b� U�=�d=U&8 �&X=B= 8�CB
_�8
�=�. 	 B
-
�?C>8? 
BC=&'
>=�?CB= U�=�='
?'�f 8��
�?�=� �?&A�
C> =CU&�b_&8
� �
�:7� C modus 
ponens ?�� �?>��? 7��X=f U�&U&_=d=&���f _
B&�
. �>= _
B&�� �?XB& 8��
_='� �
 :_�B? C&-
8�?'?��&� �&X=B= 8�CB
_�8
�=�, 7&U&��?��&� �
_7?�=>?�b��' «=�=». 	 �&X=B? B�
CC&8 
�?&A�
C> U�?78&Cf=>=� &U?�
d=� B8
�>=A=B
d== U�?7=B
>
, 
 >
B�? U&U&��=� C=C>?'� '&-
7�C&8 
�=C>&>?�: U:>b� �&8�'=. �? &X�
�=�=8
:Cb B&�=�?C>8?���' �>&��?�=?' &c°�'
 
U�?7=B
>
, &� C>
8=� �
7 U�?7=B
>
'= _�
B �&X=�?CB&X& &>�=d
�=:. �>C>�U
: &> 
�=C>&>?�: 
8 '&7
�b�&� �&X=B?, �?&A�
C> �
CC'
>�=8
� «8&_'&��&C>b» B
B �?�
8�&_�
���� C «&>�=d
-
�=?' �?&cf&7='&C>b». 	C�?7 _
 
�=C>&>?�?' �?&A�
C> �>8?��7
� &c°?B>=8�&C>b B
�?C>8
. 
��>&�&X=�?CB&? =CC�?7&8
�=? B
�?C>8
 U�=8?�& ?X& B U&C>
�&8B? &C�&8��f 8&U�&C&8 & C&&>-
�&T?�== �?&cf&7='&C>= = C���
��&C>=. 	'?C>? C �87?'&' &� 7&B
_
� &c�
>='&C>b &c�?&>-
�=d
>?�b�&� 8?�&:>�&C>�&� U&C��B=, B&>&��� 
�=C>&>?�b C�=>
� �?&c�
>='&�, = U&B
_
�, 
�>& 8 C=��&X=_'
f, U&C>�&?���f =_ U&C��&B �
_�=��&� '&7
�b�&C>=, _
B���?�=? _
8=C=> &> 
'&7
�b�&C>= '?�bT?� U&C��B=, 
 �? c&�bT?�, B
B o>& 7&U�CB
� 7�: �?B&>&��f C���
?8 
�=-
C>&>?�b. �&�B
 _�?�=: �?&A�
C>
 = �87?'
 U&_7�?? C>
�
 &c�?U�=_�
��&�. 	 d?�&' &� �U�&-
C>=� = A&�'
�=_&8
� 
�=C>&>?�?8CB�� �&X=B�.  

��=�
7�?�
�=� �?&A�
C>� >�
B>
> C���=� 88?7?�=?' 8 «R?>
A=_=B�» 
�=C>&>?�:. �?-
'&� ?X& �
CC'&>�?�=: :8�:?>C: U�&c�?'
 U?�8�f U�=�=� = �
�
�. �
=8�CT?? �
�
�& U&C>=�b 
>��7�& — 7�: o>&X& >�?c�?>C: &C&c
: CU&C&c�&C>b, U�?8&Cf&7:�
: 8&_'&��&C>= �?�&8?�?-
CB&� U�=�&7�. �?&A�
C> 8&_�
�
?> >
B�? U�&>=8 >?�?&�&X=�?CB&X& CU&C&c
 &c°:C�?�=: ?C>?-
C>8?���f :8�?�=�, U&B
_�8
: �
 U�='?�
f =_ X?&X�
A==, X?&�&X==, _&&�&X== = c&>
�=B=, �>& 
8 U�=�&7? «'�&X&? �?U&C��T�& c�
X�». 	 C8&�' CU&�? C 
�=C>&>?�?' &� &X�
�=�=8
?>C: 
�=Tb U?�?�=C�?�=?' C��?C>8���=f 8 ?X& ��?�== _
>��7�?�=�, �? �B
_�8
: CU&C&c&8 8�f&-
7
 =_ �=f. �
�
B>?���'= �?�>
'= ?X& C&cC>8?��&X& A=�&C&ACB&X& '?>&7
 :8�:�>C: U�=�d=U 
=�>='�&C>=, C&X�
C�& B&>&�&'� B
�7�� U�?7'?> ���7
?>C: 8 &C&c&' CU&C&c? �
CC'&>�?�=:, 
= U�=�d=U 
�
�&X==…  

����'�� *+�������� ����� 
�>'?�
: 20-� �c=�?���� 8�U�CB ����
�
, B&>&��� C&8U
� C U:>=�?>=?' C
'&� =7?= C&-

_7
�=: �
T?X& ����
�
, '&��& U&_8&�=>b C?c? U&78?C>= B�
>B=? =>&X= U�&T?7T=f �?>.  
�������	
��

��	�.  �
�B&'?>�=�?CB=? U&B
_
>?�= ����
�
 «��>&�&X=: U�&?B>=�&8
�=:» U& 7
���' 

�
���&� o�?B>�&��&� c=c�=&>?B= - http://elibrary.ru/title_profile.asp?id=32804. 
a���
� U& >?'
>=B? «�=c?��?>=B
» _
�:� _
 2013 = 2014 X&7 C&&>8?>C>8?��&: 3 = 9 '?C>
 

8 �?�>=�X? SCIENCE INDEX, U& U&B
_
>?�� 78�f�?>�?X& ='U
B>-A
B>&�
 ���� 4 = 7; U& 
U&B
_
>?�� C�?7�?? �=C�& CC��&B � C>
>b= 8 ����
�? 6 = 9; U& =�7?BC� �?�A=�7
�: U& &�X
-
�=_
d=:' 
8>&�&8 8 = 7 '?C>
. �
B=' &c�
_&', ����
� U& '�&X=' �
�B&'?>�=�?CB=' U&B
_
-
>?�:' 8f&7=> 8 7?C:>B� ���T=f �&CC=�CB=f ����
�&8. 

	 &c�?' CU=CB? ����
�&8 8 �?�>=�X? SCIENCE INDEX  8 2013 X&7� ����
� _
�='
� 430 
'?C>& = 593 '?C>& 8 2014 X&7�.  

��
�?�=: 78�f�?>�?X& ='U
B>-A
B>&�
 ����  0,581 (2013), 0,600 (2014) = 0,686 (2015) 
c?_ C
'&d=>=�&8
�=:, C ���>&' d=>=�&8
�=: =_ 8C?f =C>&��=B&8 0,839 (2013), 1,340 (2014) = 
2,039 (2015). �c�?? �=C�& d=>=�&8
�=� ����
�
 U& X&7
' �78
=8
?>C: C B
�7�' X&7&'.  

��
�?�=? =�7?BC
 �?�A=�7
�: U& &�X
�=_
d=:' 
8>&�&8 7�: ����
�
 «��>&�&X=: U�&?B-
>=�&8
�=:» U& X&7
' 1667 (2011), 1040 (2012), 976 (2013), 930 (2014) = 700 (2015) U&B
_�8
?> 
U&�&�=>?�b��� 7=�
'=B� �
CT=�?�=: X?&X�
A== ����
�
.  
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INDEX COPERNICUS VALUE. a���
� «��>&�&X=: U�&?B>=�&8
�=:» �CU?T�& U�&T?� 
U�&d?7��� &d?�B= ICI, 8B���?� 8 �C�&8�&� CU=C&B 2014 (ICI Journals Master List 2014) = U&-
���=� _�
�?�=? =�7?BC
 �&U?��=B ICV 2014 = 67.46 U��B>&8. �& o>&'� U&B
_
>?�� ����
� 
_
�:� 1328 '?C>& =_ 6286 8 �C�&8�&' CU=CB? ����
�&8 _
 2014 X&7.   

CROSSREF. �
�=�
: C& 8>&�&X& �&'?�
 5 >&'
 2015 X&7
 8C? C>
>b= ����
�
 ='?�> DOI 
= 7&C>�U�� 7�: U&=CB
 http://dx.doi.org/10.18287/2223-9537  =�=  http://search.crossref.org. 

SCOPUS. ��&d?CC &d?�B= ����
�
 «��>&�&X=: U�&?B>=�&8
�=:» 8 Scopus U�&T��  U:-
>�� o>
U (Ready to be released to CSAB) =_ C?'=. - 
http://suggestor.step.scopus.com/progressTracker/?trackingID=A728D57E47E8C5C7 

�
���������


�����
������������������������������ 
ACS - 2014 (MiÌdzyzdroje, Polska), AI - 2011, 2012, 2013 

(�
d=8?�=, mB�
=�
), OSTIS - 2012, 2013, 2014, 2015, 2016 
(R=�CB, W?�&��CC=:), IAI - 2012, 2013, 2014, 2015, 2016 (�=-
?8, mB�
=�
), IMT - 2012, 2013, 2014, 2015 (&_. W
�B
�), ITS 
- 2013, 2014, 2015, 2016 (&_. W
��&?), ITIDS - 2014, 2015 
(mA
), �
�7
�&8CB=� A&��' – 2016 (R&CB8
), �4 - 2011, 
2015 (m�b:�&8CB), R��b>=B&�A?�?�d=: U& U�&c�?'
' 
�U�
8�?�=: 2012 (�=8�&'&�CB&?), ��� - 2012 (W?�X&�&7), 
��� - 2016 (4
'
�
), �mR44 - 2012, 2013, 2014, 2015, 
2016 (4
'
�
). 

�������	���������������	�
����������������� 
3rd International Scientific Practical Conference «Science 

edition of the international level - 2014: Improving quality and 
presence at the world of information resources» (Moscow, 
2014) = 5-: R?�7��
�&7�
: �
���&-U�
B>=�?CB
: B&�A?-
�?�d=: «�
���&? =_7
�=? '?�7��
�&7�&X& ��&8�: - 2016: 
�?T?�=? U�&c�?' =_7
>?�bCB&� o>=B=, �?d?�_=�&8
�=: = U&7X&>&8B= U�c�=B
d=�» (R&CB8
, 
2016). 18th & 20 International Conference «SCIENCE ONLINE: electronic information resources 
for science and education» (Belek, Turkey, 2014 & Tossa de Mar, Spain, 2016). 

����	����������������������	����������
� 
�
��, «�CB�CC>8?���� =�>?��?B> = U�=�:>=? �?T?�=�». - http://aidt.ru/ 
IAOA, «Applied Ontology». - http://www.iospress.nl/journal/applied-ontology/ 
The Design Society, «Design Science». - http://www.designsciencejournal.org/  

��������� �������! � ��" ����#�� ���
�! 
R� �
CT=�:?' X�
�=d� �
T?X& U�=C�>C>8=:, 8&8�?B
?' 8 �
c&>� �?7B&��?X== �&8�f 

��?�&8, 
B>=8�& ��
C>8�?' 8 �&7C>8?���f >?'
>=�?CB=f = �
�B&'?>�=�?CB=f B&�A?�?�d=:f4 
= U�=X�
T
?' �����f C�?7&8
>b _
8?>� �?&A�
C>
: «��
��	�����������
�� �!�	�����" ��
���#�����!���
�������"������
�� �!�	��$
�%�&'�	 o>&' �&'?�? '� �?T=�= U�='?�=>b =_-
8?C>��� U�=�', B&>&��� =CU&�b_��> «U�&78=��>�?» 4R�. ��c�=B�?'�? C>
>b= '&��& �
C-
C'
>�=8
>b B
B �?B�� A&�'� U&_=>=8�&� «U�&8&B
d==», X7? CU&��
: >?��=>&�=: U�?7'?>��f 
&c�
C>?�, CU&���? �>8?��7?�=: = �'&_
B���?�=: 7&���� 8�_8
>b ('� �
 o>& �
7??'C:) �=-
8&� 8CU�?CB =�>?��?B>�
�b�&X& _�7
, �
���&X& =�>?�?C
 = �?�
�=: �
U=C
>b C?�b�_��� �
c&-
>� 8 �
T ����
�! �� �U�C>=>? '&'?�>, 7?�_
�>?! 

Ontologists and designers of all countries and subject areas, join us! 

                                                           
4 W&�X?C> �.R. �
�B&'?>�=�?CB=� C
'&
�
�=_ �
���&X& ����
�
 �
 U�='?�? ����
�
 «��>&�&X=: U�&?B>=�&8
�=:». Science 
Online 2016. Spain. 21-28 May 2016. - http://elibrary.ru/projects/conference/spain2016/program.asp. 
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���.�/1.��	�� .	3.�.4�5���.4. �.�6.��  
��7 1�8�3
 ��		
6 ��� �6 �����
��� � ��6���9�� 

�.�. 4����
���1, 	.�. :�/���
2 

*���������!��� 
���� ��. +.+. -
�
���
��� /������!�
'
 ������
�����!�	
'
 
�����  
«%��
�����	� � ����������» 0+1, 2
�	��, 0
���) 
1murom@ccas.ru, 2natalia_tuchkova@mail.ru 

������(�+ 
��&c�?'
 U?�?7
�= >?BC>&8 8 =�A&�'
d=&���f C=C>?'
f �?U&C�?7C>8?��& C8:_
�
 C �
_�
c&>B&� 

�X&�=>'&8 C�
>=: =�A&�'
d==, �U�
8�?�=?' U&>&B
'= =�A&�'
d==, >�
�CU&�>�&� _
7
�?�, B&�-
>?BC>��' 
�
�=_&' =�A&�'
d== 7�: ?? 
7�?C�&� 7&C>
8B=. �7�=' =_ B���?8�f 8&U�&C&8 :8�:?>C: 
&7�&_�
��&C>b >�
B>&8B= U?�?7
8
?'&� =�A&�'
d==. 	 �
c&>? U�?7�
X
?>C: &7=� =_ U&7f&7&8 B 
�
CC'&>�?�=� U�&c�?'� �U�
8�?�=: >?BC>
'=: C�
>=: = U?�?7
�= =�A&�'
d== 8 �&B
�b�&� =�-
A&�'
d=&��&� C=C>?'?, U�?7�
_�
�?��&� 7�: �U�
8�?�=: U?�C&�
�&' = �U�
8�?�=: �
C>��'= 
>?BC>
'=. �
CC'
>�=8
�>C: U�&c�?'� C�
>=: >?BC>&8 7�: =f U?�?7
�= U& B
�
�
' C8:_= = 
�f=8
-
d== C C&f�
�?�=?' C'�C�&8&X& C&7?��
�=:. ��: C>��B>��=_
d== >?BC>&8 U�?7�
X
?>C: =CU&�b_&-
8
>b '?>&7 &�>&�&X=�?CB&X& 
�
�=_
. 4�
>=? >?BC>&8 U�?7�
X
?>C: 8�U&��=>b C U�='?�?�=?' >?&-
�== d?U��f 7�&c?�. ��?7�
X
?'�� U&7f&7 U&_8&�:?> 8�U&��=>b C�
>=? >?BC>
 c?_ U&>?�b = '&�?> 
c�>b =CU&�b_&8
� B
B 8
�=
�> _
�=>� >?BC>&8 U�= C&f�
�?�== = U?�?C��B?.  

(
)����� �
���: 
����� ��
��, �������� ��	��� ��& �
���!, ��'
���� �����) ��	��� ��& �
-
���!, 
��
�
'����	�� �����& ��	���. 

+�	��������: 2��
��	��, +.+. �CU&�b_&8
�=? &�>&�&X=�?CB&X& U&7f&7
 7�: _
�=>� 7
���f U�= 
=f U?�?C��B? = 
�f=8
d== / 
.
. R��&'CB=�, �.�. ���B&8
 // ��>&�&X=: U�&?B>=�&8
�=:. – 2016. 
– �. 6, %2(20). - 4. 136-148. – DOI: 10.18287/2223-9537-2016-6-2-136-148. 

�"�&���� 
�?'
 �
CU�&C>�
�?�=: =�A&�'
d== 8& 8C? 8�?'?�
 c��
 8
��?�T?� 7�: 8C?f &c�
C>?� 

�?�&8?�?CB&� 7?:>?�b�&C>= = &c�?C>8?��&X& �
_8=>=:. 4 U&:8�?�=?' =�A&�'
d=&���f >?f-
�&�&X=� 8&_�=B�= �&8�? U�&c�?'�, C8:_
���? C B=c?�c?_&U
C�&C>b�, B&>&��? &c���& &c-
C��7
�>C: 8 X�&c
�b�&' X&C�7
�C>8?��&' 
CU?B>?. �?' �? '?�??, U�
B>=�?CB= B
�7�� ��B&-
8&7=>?�b 8����7?� �
 C8&?' ��&8�? >
B =�= =�
�? �?T
>b U�&c�?'� U?�?7
�= =�A&�'
d== 8 
U�&d?CC? �U�
8�?�=: c?_ =CB
�?�=:, 
 &c����� U&�b_&8
>?�b C>
�B=8
?>C: C U�&c�?'
'= 
_
�=>� �
C>��f 
�f=8&8, B
B &> �?C
�Bd=&�=�&8
��&X& =CU&�b_&8
�=:, >
B = &> U&>?�b U�= 
U?�?7
�? U& B
�
�
' C8:_= =�= B&U=�&8
�==.  

�
7
�
 C�
>=: =�A&�'
d== c?_ U&>?�b �? >?�:?> C8&?� 
B>�
�b�&C>= �
 U�&>:�?�== 8C?X& 
«d=A�&8&X&» U?�=&7
 �
_8=>=: d=8=�=_
d==, = &C&c?��&, U�= &c�
c&>B? «c&�bT=f 7
���f». 
��: f�
�?�=: = U?�?7
�= >?BC>&8&� =�A&�'
d== &�?�b 8
��& �'?�bT=>b ?� &c°�', �? =CB
-
�
: C'�C�&8&X& C&7?��
�=:. 4&cC>8?��&, U�&c�?'
 U?�?7
�= >?BC>
 :8�:?>C: U�=�=�&� 8&_-
�=B�&8?�=: U�?7'?>�&� &c�
C>=, �
_�8
?'&� B&7=�&8
�=?'. 

�_8?C>�� &U�?7?�?�=: o>&X& U&�:>=:. 6
���
����� - U�=C8&?�=? �=C�&8�f B&7&8 U&_=-
d=:' 8 C&d=&�&X=�?CB&� 
�B?>? [1, C.141]. 6
���
����� (codification, coding, encoding) - U�&-
d?CC &>&c�
�?�=: C&C>&:�=: &7�&� A=_=�?CB&� C=C>?'� �?�?_ C&C>&:�=? �?B&>&�&� 7��X&� 
C=C>?'�, U�&=_8&7='&� C d?�b� U?�?7
�= =�A&�'
d== [2, C.125]. 
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	 U?�8&' &U�?7?�?�==: 
�B?>
 - �&C=>?�b =�A&�'
d== U�= ?� 78=�?�==. 	
��?�T?? 
=_&c�?>?�=? 8 &cC��7
?'&� &c�
C>= - 
_c�B
 R&�_?. �&7 R&�_? =CU&�b_�?> _8�B&8�? =�= 
C8?>&8�? C=X�
��. ��: B&7=�&8
�=: �
 U=Cb'? =CU&�b_��>C: C='8&�� >=�? «-» = >&�B= «.».  

�7�&� =_ X�
8��f U�&c�?' 8C:B&X& B&7=�&8
�=: :8�:?>C: _
�=>
 _
B&7=�&8
��&� =�-
A&�'
d== 8 U�&d?CC? U?�?7
�=. 	 &c�
C>= B&7=�&8
�=: U�='?�:�>C: C�?7C>8
 7�: 
8>&'
>=-
_
d== U�&d?CC&8 B&7=�&8
�=: = 7?B&7=�&8
�=:, >.?. T=A�&8
�=: = 7?T=A�&8
�=:. 

:��� (code, cipher) - C=C>?'
 �C�&8��f _�
B&8 (C='8&�&8) = =f B&'c=�
d=:, B&>&��' 
U�=C8
=8
�>C: &U�?7?�����? _�
�?�=: = B&>&��? =CU&�b_��>C: U�= U?�?7
�? C&&c�?�=� 8 
_
T=A�&8
��&' 8=7?. �=A� :8�:?>C: 8=7&' B&7
, _�
�?�=: o�?'?�>&8 B&>&�&X& = U�
8=�
 
B&7=�&8
�=: =_8?C>�� &X�
�=�?��&'� �=C�� �=d [2, C.127]. 

4U&C&c� B&7=�&8
�== 8?Cb'
 �
_�&&c�
_��: &> o�?'?�>
���f 7& =CU&�b_&8
�=: >?&�== 
B&7=�&8
�=: (C'., �
U�='?� [3]). 	 8?B =�A&�'
d=&���f >?f�&�&X=� &d=A�&8B
 >?BC>&8 C>
-
�
 &c���&� U�&d?7��&� U�= U?�?7
�? =�A&�'
d==. ��: B&7=�&8B= =CU&�b_��>C: C>
�7
�>�, 
�
_�
c
>�8
?'�? '?�7��
�&7��'= B&'=>?>
'= = 
CC&d=
d=:'=. 4 1968 X&7
 =CU&�b_�?>C: 
B&7 ASCII (American Standard Code of Information Interchange). 

�
CU�&C>�
�?�=? >?�?B&''��=B
d=&���f >?f�&�&X=� ?C>?C>8?���' &c�
_&' U�=8?�& B 
�&C>� &c°�'&8 &d=A�&8
���f 7
���f = �
_8=>=� 
�X&�=>'&8 C�
>=: =�A&�'
d== 7�: ?� U?-
�?7
�= = 
�f=8=�&8
�=:. �?&�=: B&7=�&8
�=: C�=>
?>C: &7�=' =_ �
=c&�?? 8
���f �
_7?�&8 
U�=B�
7�&� '
>?'
>=B= [4]. 

	 �
C>&:�?� �
c&>? 7�: U?�?7
�= >?BC>
 U�?7�
X
?>C: 8&CU&�b_&8
>bC: &7�=' =_ �
_7?-
�&8 >?&�== �=C?�, 
 ='?��&, =CU&�b_&8
>b d?U��? 7�&c= (�?U�?��8��? 7�&c=) C d?��'= U&-
�&�=>?�b��'= o�?'?�>
'= - �
>��
�b��'= �=C�
'=. �CU&�b_&8
�=? d?U��f 7�&c?� 7�: 
�-
A
8=>��f >?BC>&8 �?B&>&�&� 7�=�� ='??> &U�?7?����&? U�
B>=�?CB&? _�
�?�=? 7�: C�
>=: 
>?BC>
. �c°?B>&' U?�?7
�= :8�:?>C: �
d=&�
�b�&? �=C�&, B&>&�&? &7�&_�
��& =7?�>=A=d=-
��?> >?BC> 8 C=�� C8&�C>8 d?U��f 7�&c?�. 

1 �#���� ��;��$�(�� � ����������<'�� �����= ��'<�� 

���� ����	
��
�����

�����
����
�
CC'&>�=' U�&d?CC U?�?7
�= >?BC>
 U& B
�
�
' C8:_=. �C>?C>8?��&, �>& 7�: U?�?7
�= 

7
���f =CU&�b_��>C: '?�7��
�&7��? d=A�&8�? C>
�7
�>� 78&=��&� C=C>?'� =C�=C�?�=:, 
�& �
 U�?78
�=>?�b�&' o>
U? 7�: �CB&�?�=: U�&d?CC
 U?�?7
�= c&�bT=f >?BC>&8 =f �?�
-
>?�b�& «C�
>b» C U&'&�b� B
B=f-�=c�7b 
�X&�=>'&8 B&7=�&8
�=:. �&7=�&8
�=? &>7?�b��f 
C�&8 �?
�=_�?>C: �
_�=���'= 8?Cb'
 oAA?B>=8��'= CU&C&c
'=, B&>&��? �? 8C?X7
 �CU?T�& 
U�='?�='� 8 C���
? c&�bT=f >?BC>&8 [5]. ��= B&7=�&8
�== 7�: U?�?C��B= (U?�?7
�=) >?B-
C>&8 c&�bT=f &c°�'&8 8&_�=B
�> 8&U�&C� oAA?B>=8�&C>=, C8:_
���? C 8�?'?���' A
B>&-
�&' = 8&_'&���'= U&>?�:'=. 
 ='?��&, �
CB&�bB& U�&d?CC B&7=�&8
�=: �CB&�=> (=�= _
-
'?7�=>) U�&d?CC U?�?7
�= >?BC>
 = �
CB&�bB& =CU&�b_�?'�� '?>&7 B&7=�&8
�=: U&_8&�:?> 
C&f�
�=>b C'�C�&8&? C&7?��
�=? >?BC>
, >& ?C>b &C��?C>8=>b C�
>=? >?BC>
 c?_ U&>?�b. 

�?�C>8=>?�b�&, ?C�= 
�X&�=>' B&7=�&8
�=:-7?B&7=�&8
�=: >?BC>
 >�?c�?> 8�?'?���f 
_
>�
>, C&U&C>
8='�f C 8�?'?�?' U?�?7
�= >?BC>
 c?_ B&7=�&8
�=:, >& 8&_�=B
?> 8&U�&C & 
d?�?C&&c�
_�&C>= ?X& U�='?�?�=:. �C�= �? C�
>=? >?BC>
 U�=8?�& B =CB
�?�=� C'�C�&8&X& 
C&7?��
�=:, >& B&7=�&8
�=? >
B�? c?CC'�C�?��&. �& ?C>b 8&_�=B
?> �?B&>&�&? U�&>=8&�?-
�=? '?�7� oAA?B>=8�&C>b� C
'&X& U�&d?CC
 C�
>=: >?BC>
, CB&�&C>b� = �
7?��&C>b� U?�?-
7
�= >?BC>&8. 4�
8�?�=� >?f�=�?CB=f C8&�C>8 
�X&�=>'&8, C8:_
���f C& C>?U?�b� C�
>=:, 
CB&�&C>b� = B
�?C>8&' C�
>=: >?BC>&8 U&C8:�?�& '�&X& �
c&>, 8 �
C>�&C>=, 
�
�=>=�?CB=� 
&c_&� [6].  
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	 B
�?C>8? �
_8=>=: '?>&7&8 C�
>=: >?BC>&8 U�?7�
X
?>C: �
_c=>b ?X& �
 78
 o>
U
: C?-
'
�>=�?CB&X& 
�
�=_
 >?BC>
, C d?�b� C&_7
�=: ?X& C>��B>���, = C&cC>8?��& B&7=�&8
�=: 
&>7?�b��f �
C>?� 8 C&&>8?>C>8== C 8�7?�?��&� C>��B>��&�. �>& U�=�:>�� U&7f&7, 8
�=
�>� 
B&>&�&X& C&C>
8�:�> '?>&7� C>��B>��=�&8
�=: >?BC>&8 = '?>&7� B&7=�&8
�=:. ��='?�?�=? 
&�>&�&X=�?CB&X& U&7f&7
 B 
�
�=_� >?BC>&8 A&�'=��?>C: 8 �?B&>&�&? �
U�
8�?�=? =�>?��?B-
>�
�b�&X& 
�
�=_
 7
���f. 

	 �
C>&:�?� �
c&>? =CU&�b_�?>C: &�>&�&X=�?CB=� 
�
�=_ >?BC>
 7�: 8�:8�?�=: ?X& 
C>��B>��� = >?&�=: d?U��f 7�&c?� 7�: B&7=�&8
�=: >?BC>&8�f A�
X'?�>&8. 

���� �
��	�����	��	��������	�
��	������	���
�����
�7=� =_ U&7f&7&8 B �
CC'&>�?�=� U�&c�?'� C>��B>��=_
d== >?BC>
 - o>& =CU&�b_&8
�=? 

>?f�&�&X== &�>&�&X=�?CB&X& '&7?�=�&8
�=: 7�: U�?7C>
8�?�=: =�A&�'
d==. 4 >&�B= _�?�=: 
C�
>=: =�A&�'
d== '&��& 8�7?�=>b �?CB&�bB& o>
U&8 8 �
c&>? C &�>&�&X=:'= 8 =�A&�'
-
d=&���f C=C>?'
f: 
�� A&�'=�&8
�=? C�&8
�?�; 
�� 8�:8�?�=? B���?8�f C�&8; 
�� 8�:8�?�=? C8:_?� (=?�
�f=�?CB=f, 
CC&d=
>=8��f, C?'
�>=�?CB=f = 7�.); 
�� A&�'=�&8
�=? '&7?�= 7
���f (&�>&�&X==); 
�� U&7X&>&8B
 _
U�&C&8 7�: U&=CB
 U& B���?8�' C�&8
' (
�f=8
d=: A&�' _
U�&C&8, 


�f=8
d=: U&=CB&8�f &c�
_&8); 
�� �
_'?>B
 7
���f U& B���?8�' C�&8
' (
�f=8
d=: C8:_?�); 
�� 
�f=8
d=: C
'=f 7
���f 8 C&&>8?>C>8== C 8�c�
��&� C>��B>��&� ('&7?�b�). 

�>= o>
U� =�A&�'
d=&��&� &c�
c&>B= �?&cf&7='� 7�: &�X
�=_
d== U&=CB
 = f�
�?�=: 
7
���f 8 ��c&� =�A&�'
d=&��&-U&=CB&8&� C=C>?'?. �&X7
 �?�b =7?> & f�
�?�== =�= U?�?-
7
�? U& B
�
�
' C8:_= >?BC>&8�f 7
���f, >& _
7
�� C�
>=: 7�: &c?CU?�?�=: CB&�&C>= = C&-
f�
�?�=: C&7?��
�=: U�=f&7=>C: �?T
>b 8C?X7
. 

�CU&�b_&8
�=? C�&8
�?� B���?8�f C�&8, U&'?�����f 8 &�>&�&X=� U�?7'?>�&� &c�
C>= 
(���) >?BC>
 - &7=� =_ CU&C&c&8 C>��B>��=�&8
�=: >?BC>
, U&_8&�:��=� &>�
_=>b C?'
�>=-
�?CB=? C8:_=, A&�'
�b�&? U�?7C>
8�?�=: >?'
>=B= = >?' C
'�' C&f�
�=>b C'�C�&8&? C&-
7?��
�=? >?BC>
 [7]. 

�?�'=�&�&X=: 8 U?�?7
�? =�A&�'
d== >
B�? ='??> U?�8&C>?U?��&? _�
�?�=?. ��='?�?-
�=? >?f�&�&X== B&�>�&�=��?'&� �?BC=B= �
 &C�&8? C�&8
�?� = >?_
���C&8 C���=>, 8 >&' 
�=C�?, = _
�=>? U?�?7
8
?'&� =�A&�'
d== &> =CB
�?�=:. �?�'=�&�&X=�?CB=� = &�>&�&X=�?-
CB=� 
�
�=_� - A
B>=�?CB= C8:_
���? U�&d?CC�, 8 �?_��b>
>? B&>&��f �?&cf&7='& U&���=>b 
C�&8
�b C& C8:_:'=, 8 B&>&�&' &7�&_�
��& &U�?7?�:�>C: U&�:>=: �?B&>&�&� ��� =�= >?'
-
>=B= C>��B>��=��?'&X& >?BC>
.  

�
 �=C��B? 1 U�?7C>
8�?� &7=� =_ 8
�=
�>&8 U�?78
�=>?�b�&� &c�
c&>B= >?BC>
 C d?�b� 
8�:8�?�=: B���?8�f C�&8 7�: U&C�?7���?X& B&7=�&8
�=: = U?�?7
�= U& B
�
�
' C8:_=. ��: 
U?�?C��B= = f�
�?�=: >?BC>&8 (&C&c?��& >?BC>&8 c&�bT=f &c°�'&') �&X=��& C�
�
�
 8�-
:8=>b C>��B>��� >?BC>
 (U?�8�� o>
U C�
>=:), 
 U&>&' B&7=�&8
>b &>7?�b��? ?X& �
C>= (8>&-
�&� o>
U C�
>=:). �>& U&'&�?> C&f�
�=>b C'�C�&8&? C&7?��
�=? >?BC>
 U�= ?X& C�
>==. �
 
�=C��B? 1 U&B
_
� 8
�=
�> 
�
�=_
 >?BC>
, B&X7
 C�
�
�
 C&C>
8�:?>C: C�&8
�b, 7
�?? 8 ��' 
8�:8�:�>C: >?�'=�� (X�
8��? = C8:_
���?), �>& U&_8&�:?> CA&�'=�&8
>b >?_
���C >?BC>
. 
�
�?? �
 ?X& &C�&8? '&��& &c�
>=>bC: B &�>&�&X=�?CB&'� 
�
�=_� = 8 �?_��b>
>?, &U=�
:Cb 
�
 C>��B>��� >?BC>
 (=_ &�>&�&X==) = B���?8�? C�&8
 (=_ >?_
���C
), CA&�'=�&8
>b CU=C&B 
C�&8 7�: B&7=�&8
�=:, B&>&��? c�7�> U?�?7
8
>bC: U& �
C>:', C&&>8?>C>8?��& C>��B>��?. �C-
�= >?BC> C�
8�=>?�b�& �?c&�bT&�, >& '&��& U?�?C��
>b ?X& 8?Cb. ��: B&�>�&�: B
�?C>8
 U&-
���?��&X& C&&c�?�=: U?�?C��B
 C&U�&8&�7
?>C: C���?c�&� =�A&�'
d=?� 8 8=7? C�
>&X& U& 
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&c�?'� 
�X&�=>'� CU=CB
 B���?8�f C�&8 =_ >?_
���C
 = >?'� (C&7?��
�=:, =7?�>=A=B
>&�
 
��� = >.7.) =_ &�>&�&X==. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�=C��&B 1 - 4f?'
 (8
�=
�>) >?�'=�&�&X=�?CB&X& = &�>&�&X=�?CB&X& 
�
�=_
 >?BC>
 

�
CC'&>�=' 8
�=
�> >
B&� &c�
c&>B= >?BC>
 �
 C�?7���?' U�='?�?:  
«�?BC>» - C&C>&=> =_ «P» - U�?7�&�?�=� = «S» - C�&8. 	�:8=' �
=c&�?? �
C>& �U&>�?c�:-

?'�? 8 «�?BC>?» >?�'=�� = 8�:C�=', :8�:�>C: �= &�= X�
8��'= >?�'=�
'=, �
 &C�&8? B&>&-
��f '&��& C&_7
>b C�&8
�b C& C8:_:'= (�&B
�b��� >?_
���C 7�: A�
X'?�>
 >?BC>
). 

�
U�='?�, U�&
�
�=_=��?' U&7�
_7?� 1.1. �
C>&:�?� C>
>b=. �>&> >?BC> C&C>&=> =_ 256 
C�&8 = 12 U�?7�&�?�=�. 4�?7���=? C�&8
 (7�: �7&cC>8
 _
U=T?' =f B
B C��?C>8=>?�b��? 8 
='?�=>?�b�&' U
7?�? ?7=�C>8?��&X& �=C�
) 8C>�?�
�>C: �?CB&�bB& �
_: >?BC> - 19, B&7=�&-
8
�=? - 12 , U?�?7
�
 - 7, U�&d?CC - 5,  
�
�=_  - 4, '?>&7 - 4, C'�C�  - 3, 
�X&�=>' - 3.  	C? 
&C>
�b��?, >
B=? B
B, «C?'
�>=�?CB=�», «U&>?�=» = >.7., 8C>�?�
�>C: >�= = '?�bT? �
_. 
R&��& U�&7&��=>b o>&> CU=C&B = ��?C>b, �
U�='?�, C=�&�='� = 
�>&�='�: B&7=�&8
�=?  = 
C�
>=? (2 );  U?�?7
�
 = U?�?C��B
 (1); >?BC> = 7
���? (2); B&7=�&8
�=? - 7?B&7=�&8
�=? (1); 
C'�C� - c?CC'�C�?���� (3). 

R&��& C�=>
>b, �>& «>?BC>» = «B&7=�&8
�=?» - X�
8��? >?�'=��, 
 &C>
�b��? C �='= 
C8:_
��. 4
'= C��?C>8=>?�b��? «>?BC>» = «B&7=�&8
�=?» >
B�? C8:_
�� '?�7� C&c&� 8 C�&-
8&C&�?>
�=:, 
 >
B�? �U&>�?c�:�>C: C &U�?7?�����'= X�
X&�
'=. �C�= 8_:>b o>= C�&8&C&�?-
>
�=:, >& U&���=' C8:_=: «B&7=�&8
�=?-7?B&7=�&8
�=?  - >?BC>
» (3 �
_
); «
�
�=_ - >?BC>
» 
(3 �
_
); «C�
>=? - >?BC>
» (5 �
_); «U?�?7
�
 - >?BC>
» (7 �
_ C ���>&' C=�&�='&8),  «'?>&7 - 
B&7=�&8
�=:» = 7�. 

�& o>&'� CU=CB� C�&8 = C8:_?� '&�?' &U�?7?�=>b «>?'
>=B�» >?BC>
 B
B >?BC> «& C�
>== 
= U?�?7
�? >?BC>
». �
�??, =CU&�b_�: '?>&7 C�
>=: >?BC>
 C U&'&�b� d?U��f 7�&c?�, _
U=-
C
>b 78?�
7d
>b U�?7�&�?�=� 8 8=7? 78?�
7d
>= �
d=&�
�b��f 7�&c?� = U?�?C�
>b o>= �=C-
�
. �
>?' 7&c
8=' ?�� &7�� 7�&cb C C&&c�?�=?' & «>?'
>=B?» >?BC>
, B&>&��� ��? &U�?7?-
�=�= =_ >?�'=�&�&X=�?CB&X& 
�
�=_
 C�&8
�:. 	 =>&X?, U?�?7
�>C: �? 256 C�&8 C& _�
B
'= 
U�?U=�
�=:, 
 >�=�
7d
>b �=C?�. 

�
'?>=', �>& 7�: A&�'
�b�&X& 8�:C�?�=: «>?'
>=B=» >?BC>
 �?&cf&7='& &c�
>=>bC: B 
&�>&�&X==, 8 B&>&�&� C&7?��
>C: �
=c&�?? �
C>& 8C>�?�
��=?C: 8 >?BC>? >?�'=�� (X�
8��? 

>?BC> 

C�&8
�b 

X�
8��? >?�'=�� C8:_
���? >?�'=�� 

B���?8�? C�&8
 7�: B&7=�&8
�=: = U?�?7
�= U& B
�
�
' C8:_= 

C>��B>��
 >?BC>
 + B���?8�? C�&8
 

>?_
���C >?BC>
 &�>&�&X=: 
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>?�'=��). �C�= >
B&8
: ?C>b, >& ��� >?BC>
, ?X& >?'
>=B
, &U�?7?�:?>C: &7�&_�
��& (C'. 
C8:_b «>?_
���C >?BC>
 – &�>&�&X=:» �
 �=C��B? 1). �C�= >?BC> �?c&�bT&�, >& 7&C>
>&��& 
>?�'=�&�&X=�?CB&X& 
�
�=_
 C�&8
�:. ��: c&�bT=f &c°�'&8 >?BC>&8 ��? 8�X&7�& U&C>�&=>b 
&�>&�&X=� [8] = 8 o>&' C���
? A�
X'?�>� =�A&�'
d== c�7�> &7�&_�
��& >?'
>=�?CB= =7?�-
>=A=d=�&8
>bC:. 

�
_�'??>C:, C��?C>8��> = 7��X=? CU&C&c� �
_c=?�=: >?BC>
 = C�
>=: >?BC>&8�f A�
X-
'?�>&8. 4U&C&c, U�?7�
X
?'�� 8 7
��&' C���
?, &>�=�
?>C: >?', �>& C
' >?BC> �? U?�?7
�>C:, 

 U?�?7
�>C: �=C�&. �
'?>=', �>& '&��& U?�?7
>b 8&&c�? &7�� 7�&cb, C&&>8?>C>8����� >?B-
C>�, >& ?C>b C�
>b 8?Cb >?BC> 7& &7�&X& �=C�
 (�
d=&�
�b�&� 7�&c=), U�=��' o>& c�7?> C7?�
-
�& C U&'&�b� d?U�&� 7�&c= c?_ U&>?�b. 

2 1�>��� &���%? *�� ?������� � *���<%�'� 

���� �
��	�����	��	����	����
�
����
����	������ 		��
�
�=>
 U?�?7
8
?'&� =�A&�'
d==, >?BC>
, U�?7C>
8�:?> C&c&� �?&cf&7='&? �C�&8=? 

U�&d?CC
 78=�?�=: =�A&�'
d==. 4U&C&c�, '?>&7�, &c&��7&8
�=?, 8 �
C>�&C>= B&7?�� = 7?-
B&7?��, B
B U�
8=�&, 8f&7:> 8 A��Bd== X&C�7
�C>8?��&� CA?�� = �? C&C>
8�:�> U�?7'?>
 
7
��&� �
c&>�. 4
'
 >?'
 _
�=>� =�A&�'
d== 8?Cb'
 �
CU�&C>�
����
: = C&C>
8�:?> &7�� 
=_ U�&c�?' U?�?7
�= =�A&�'
d==. 	 o>&' &>�&T?�== '&��& &>'?>=>b Cc&��=B B&'=>?>
 
�
���&->?f�=�?CB&� =�A&�'
d== [9], B&>&��� C&7?��=> 106 >?�'=�&8 �
 ��CCB&' = 
�X�=�-
CB&' :_�B
f. ��?7C>
8�:?> c&�bT&� =�>?�?C =_7
�=? =�C>=>�>
 :_�B&_�
�=: [10], 8 B&>&�&' 
�
CC'&>�?��:  
�� =�A&�'
d=&��&-:_�B&8�? U�&c�?'� C&8�?'?��&X& &c�?C>8
; 
�� >?&�?>=�?CB=? = '?>&7&�&X=�?CB=? 8&U�&C� &c�
c&>B= =�A&�'
d== �
 ?C>?C>8?��&' 

:_�B?; 
�� 8&U�&C� &c�
c&>B= �&'=�
>=8��f ?7=�=d ?C>?C>8?���f = =CB�CC>8?���f :_�B&8 U�= 

�?T?�== =�A&�'
d=&���f _
7
�. 
�?�
: X�
8
 �
c&>� [10] U&C8:�?�
 =�A&�'
d=&���' >?_
���C
'. 
�>'?>=', �>& =CU&�b_&8
�=? d?U��f 7�&c?� 8 B
B&�->& '?�? ��? :8�:?>C: _
�=>&�, >
B 

B
B &c°?B>&' U?�?7
�= :8�:?>C: �?C&B�
>='
: 7�&cb, �& U�= �C�&8== &>C�>C>8=: C8?7?�=� & 
?� &c�
_&8
�==, U�&=Cf&�7?�==. ��= o>&' �?
�=_�?>C: C�
>=? c?_ U&>?�b. 

�
 U�
B>=B? 8 c&�bT=�C>8? C���
?8 U�='?�:�> '?>&7� C�
>=: =�A&�'
d== c?_ U&>?�b 8 
8=7? �
_�=���f >?BC>&8 C &U�?7?�����' B���&'. �&7=�&8
�=?, B
B CU&C&c U�?&c�
_&8
�=: 
>?BC>
 7�: U?�?7
�=, = '?>&7 _
�=>� =�A&�'
d== 8C>�?�
�>C: 8 d=A�&8�� oU&f� 8 >&' =�= 
=�&' 8=7? 8 �
_�=���f &c�
C>:f �=_�?7?:>?�b�&C>=. 

��?8=7��? 
CU?B>� 7�: &cC��7?�=: 8 o>&' B&�>?BC>?: =�A&�'
d=: = 7?�bX=, d?�
, C>&=-
'&C>b =�A&�'
d==, C>&='&C>b _
�=>� =�A&�'
d==, B
B c�>b 8 ����&' '?C>? 8 ����&? 8�?-
': (8�?'?��&� A
B>&� C&C>
8�:?> �
C>b _
�=�
?'&� =�A&�'
d== = �? '?�?? 8
�?�). 	 �=f 
=_�
�
�b�& _
�&�?�� U�&>=8&�?�=: = &C�&8� U�&>=8&c&�C>8
 8 C&8�?'?��&' '=�?. ��A&�-
'
d=: - ='?��& >
 &c�
C>b, X7? o>= U�&>=8&�?�=: 8��
�
�>C: 8 B&�d?�>�=�&8
��&' 8=7?. 

���� !��	��������"#�����"#�
4&f�
�?�=? �
C>�&� �=_�= = CB&U�?�=? 7
���f, U&77
��??C: U�&8?�B?, &cC��7
�=Cb �
 

�?7
8�?� B&�A?�?�d== U& B=c?�c?_&U
C�&C>= [11]. �?�C>8=>?�b�&, 8 C&8�?'?��&' '=�? 
�
C>��? 
�f=8� 7
���f C>
�= 8 có�bT?� C>?U?�= U&78?�X
>bC: &U
C�&C>= U& U�=�=�? =f 
U�?7C>
8�?�=: 8 d=A�&8&' 8=7?, 8 >&' �=C�? = 8 &>B��>&' 7&C>�U?. �f '&��& ��=�>&�=>b 
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(«C>?�?>b»), U&>?�:>b U�= U?�?C��B?, C7?�
>b 7&C>�U��'= 7�: &B���
��=f C���
��& =�= 
U�?7�
'?�?��&. 4�
>=? =�A&�'
d== '&��& U�='?�=>b B
B 8
�=
�> _
�=>� �
C>��f 7
�-
��f. 

4=C>?'� B&7=�&8
�=: = T=A�&8
�=: 7
���f U�= U?�?C��B? =CU&�b_��>C: U�
B>=�?CB= 
8C?'= U&�>&8�'= U�&X�
''
'=. �& ?C>b ?�� U�&c�?'� _
�=>� = U&=CB
 7
���f 8 C&cC>8?�-
��f 
�f=8
f, 
 >
B�? U�= &c�?�== �?�?_ C&d=
�b��? = =�A&�'
d=&���? C?>=. 

	 &c�?' C���
? '&��& �
_�=�
>b C=>�
d== C�
>=: C =CU&�b_&8
�=?' d?U��f 7�&c?� 7�: 

�f=8=�&8
�=: C&cC>8?���f >?BC>&8 = >?BC>&8 �?B&>&�&X& C&&c�?C>8
. 

��: �=���f >?BC>&8 '&��& C&C>
8=>b C�&8
�= 7�: &c&_�
�?�=: =f >?'
>=B= = 7
�?? f�
-
�=>b �? >?BC>�, 
 C&&>8?>C>8���=? �=C�
. �>& U&_8&�=> oB&�&'=>b '?C>& 8 U
':>= B&'Ub�-
>?�
 =�= '&c=�b�&X& �C>�&�C>8
, 
 >
B�? c�C>�& &C��?C>8�:>b U&=CB �?&cf&7='&� =�A&�-
'
d== U& C�&8
��. �
U�='?�, 8 &>�&T?�== �
C>��f 7
���f '&��& 7?�C>8&8
>b U& C�?7��-
�?� Cf?'?. 
1)� 8�c�
>b =_ C8&=f >?BC>&8 B���?8�? C�&8
, B&>&��'= '&��& &7�&_�
��& 

=7?�>=A=d=�&8
>b ='?��=?C: (=�= U&C>�U
��=?) >?BC>�; 
2)� _
B&7=�&8
>b >?BC>�, =�7?BC=�&8
���? B���?8�'= C�&8
'=, U�='?�:: 
�X&�=>' C�
>=: 

C U&'&�b� d?U��f 7�&c?�,  
3)� _
U=C
>b 7�: f�
�?�=: C�&8
�b = �=C�
 (7�&c=); 
4)� &C��?C>8�:>b U&=CB U& B���?8�' C�&8
', 7
�?? 7�: U&���?�=: >?BC>
 7?B&7=�&8
>b 

7�&cb.  
�?CB&�bB& &>�=��
: Cf?'
 '&�?> c�>b =CU&�b_&8
�
 7�: C�
>=: >?BC>&8 =�A&�'
d=&�-

�&X& C?>?8&X& C&&c�?C>8
. �&CB&�bB� C&&c�?C>8
 A&�'=���>C: U& =�>?�?C
', >& '&��& 
&U=�
>bC: �
 :_�B C&&c�?C>8
, C&C>
8=>b 7�: �?X& C�&8
�=, =CU&�b_&8
>b &�>&�&X== ��� 
[12], B&>&��? U�?7C>
8�:�> =�>?�?C 7�: ��
C>�=B&8. �
�??, =CU&�b_�: >?f�&�&X=� C�
>=: 
>?BC>&8, �
U�='?�, >?&�=� d?U��f 7�&c?�, U?�?C��
>b �=C�
, 
 �? >?BC>�. 	
�=
�> &c�?�=: 
C =CU&�b_&8
�=?' 7
���f, C�
>�f C&X�
C�& Cf?'?, U&B
_
��&� �
 �=C��B? 2, '&�?> c�>b >
-
B='. 
1)� 8�c&� &�>&�&X== ���, ?C�= >
B&8
: ?C>b, =�= C&C>
8�?�=? «=�>?�?C&8» C&&c�?C>8
 = 

C&_7
�=? «&�>&�&X== C&&c�?C>8
»; 
2)� C&C>
8�?�=? «:_�B
 C&&c�?C>8
» �
 ��&8�? C�&8
�: C&&c�?C>8
 �
 &C�&8? >?�'=�&8 

&�>&�&X== C&&c�?C>8
; 
3)� B&7=�&8
�=? C�&8
�: C U&'&�b� 
�X&�=>'&8 C�
>=: (�
U�='?�, d?U��f 7�&c?�); 
4)� U?�?C��B
 B&7&8 (�
d=&�
�b��f 7�&c?�), 
 �? >?BC>&8 8��>�= C&&c�?C>8
. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�=C��&B 2 - 4f?'
 (8
�=
�>) C�
>=: >?BC>&8 
�f=8
 =�A&�'
d=&��&X& C&&c�?C>8
 

4�&8
�b C&&c�?C>8
 

�&7� C�&8
�: C&&c�?C>8
 

��>&�&X=: =�>?�?C&8 C&&c�?C>8
 

U&�b_&8
>?�b1 

U&�b_&8
>?�b2 
U&�b_&8
>?�bP 
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�
CC'&>�?���? U�='?�� C�
>=: =�A&�'
d== (>?BC>&8) 8 �=���f 
�f=8
f = 7�: =CU&�b-
_&8
�=: 8 C?>?8&' &c�?�== '&X�> c�>b 7��X='=. �_8?C>��, �
U�='?�, «C�&8
�= f=UU=», U&-
U��:���? 8 C?�?7=�? 20 8?B
 [13]. �>& c��& 8�?':, B&X7
 �? c��& C?>?8&X& &c�?�=:, �& :_�-
B= C&&c�?C>8 A&�'=�&8
�=Cb, �>& U�&7&��
?>C: �
 C&8�?'?��&' «d=A�&8&'» ��&8�?. 

��$� !��	�������"#���%������&�
���	��
�
��
�C>&�=: _�
?> �?'
�& C&c�>=�, B&X7
 �?8?��& U&�:>
: =�A&�'
d=: U�=8&7=�
 B &T=c-

B
' �
 ��&8�? �U�
8�?�=:. �_8?C>�
: A�
_
 «C7?�
�>? �>&-�=c�7b», 
7�?C&8
��
: U&7�=���-
��' �
_�&X& ��&8�:, _
�
C>�� U�=8&7=�
 B 8
�=
�>
' 8 >�
B>&8B
f, 
 =�&X7
 = B >�
X=�?-
CB=' U&C�?7C>8=:'1. �C&c
: �&�b U?�?7
�= C'�C�
 (C&7?��
�=:) =�A&�'
d== 8 �U�
8�?�== 
C8:_
�
 �? >&�bB& C U?�?7
�?� 7
���f &> �U�
8�?�=: B �U�
8�:?'&'�, �& = C &c�
>�&� C8:-
_b�, &> �U�
8�:?'&X& &c°?B>
. 

�7�&_�
��&C>b &U=C
�=: C=>�
d== U&_8&�:?> U�=�:>b U�
8=�b�&? �?T?�=? 8 �U�
8�?�==. 
	 o>&' B&�>?BC>? oB&�&'=B
 = �
�B
 &B
_
�=Cb, 8 &7�&� C=>�
d==, U&CB&�bB� &�= >�?c��> 
=�8?C>=d=� 8 �C�&8=:f B&�B��?�>�&� c&�bc�. 4&8�?'?��
: >&�X&8�:, B
B = �?
�=_
d=: 
�
����f U�&?B>&8, C&U�:�?�� C '
�B?>=�X&8�'= =CC�?7&8
�=:'= = �?B�
'��'= U�&78=�?-
�=:'= U�&7�B>
. ��&c�?'� U?�?7
�= C'�C�
 = 8&CU�=:>=? >?BC>
 &C&c?��& :�B& &>�
�?�� 8 
�?B�
'��f U�&7�B>
f [14]. �CU&�b_&8
�=? X�
A=B= = CU?d=
�b��f &c&_�
�?�=�, f
�
B>?�-
��f 7�: 7?'&�C>�
d== �
����f = U�
B>=�?CB=f �?_��b>
>&8, 8?Cb'
 oAA?B>=8�&, �& 8 _
8=-
C='&C>= &> B��b>����f >�
7=d=� = ��&8�: U&7X&>&8B= '&X�> 8&CU�=�='
>bC: U&-�
_�&'� 
[15]. �_�B c�� = &C>
�>C: &C�&8��' C�?7C>8&' B&''��=B
d==, 
 U�&c�?'
 U?�?7
�= =�A&�-
'
d== C U&'&�b� >?BC>
 �? >?�:?> C8&?� 
B>�
�b�&C>=. �?�?7
�
 =�A&�'
d== 8 C=C>?'
f 
C=>�
d=&��&X& �U�
8�?�=: ='??> d?�b� �U�
8�?�=? ��7b'=. 	 C8&� &�?�?7b, 8 U�
�? �U�
8-
�?�=: ��7b'= &C�&8��? U�&d?CC� - o>& �U&>�?c�?�=? C=�� = U?�?7
�
 =�A&�'
d== [16]. 

�C&c?��&C>b C&8�?'?��&X& �U�
8�?�=: C&C>
8�:?> T=�&B&? U�='?�?�=? '&c=�b��f 
�C>�&�C>8 7�: c�C>�&X& &U&8?�?�=: �
C?�?�=: = U?�C&�
�
 & C=>�
d==. mU�
8�?�=? c=_�?C-
U�&d?CC
'= = U?�C&�
�&' >�?c�?> ��>B&C>= = &U�?7?����&C>= 8 U?�?7
�? =�A&�'
d==. �?B-
C>&8
: =�A&�'
d=:, B
B U�
8=�&, 7&U�CB
?> 8
�=
�>� 8 >�
B>&8B?, U&o>&'� 8
��& &c?CU?-
�=>b �?7&U��?�=? 78�C'�C�?��&C>?�.  

�?�8�� = �?&cf&7='�� �
C>b �
c&>� U& &�X
�=_
d== U?�?7
�= 7
���f C&C>
8�:?> C&-
_7
�=? C�&8
�?� 7�: B&�B�?>�&� C=>�
d==. �C�&8
 &U=C
�=: C=>�
d== - o>& =CU&�b_&8
�=? 
B&�>�&�=��?'&� �?BC=B= [17].  

�CU&�b_&8
�=? 
�X&�=>'&8 C�
>=: >?BC>&8 - C�?7���=� o>
U 8 U&7X&>&8B? 7
���f B =f 
U?�?7
�? 8 =�A&�'
d=&��&� C?>=. 4�
>=? =�A&�'
d== 8�U&��:?>C: �
_�=���'= U�>:'= C 
U�='?�?�=?' 
�X&�=>'&8 B&7=�&8
�=: [18]. 

	 B
�?C>8? U�='?�
 '&�?' �
CC'&>�?>b Cf?'� �=C��B
 3, X7? U�?7�
X
?>C: 88?C>= o�?-
'?�> «C�&8
�b» 8 U�&d?CC U?�?7
�= =�A&�'
d== &> ��B&8&7C>8
 U?�C&�
��. 
�
�=_=��: c=_-
�?C-U�&d?CC� U�?7U�=:>=: �
 =�A&�'
d=&��&' ��&8�?, '&��& =CU&�b_&8
>b >?f�&�&X=� &�-
>&�&X=�?CB&X& '&7?�=�&8
�=: = CA&�'=�&8
>b «C�&8
�= �
CU&�:�?�=�» 7�: �
_�=��&X& 
��&8�: ��B&8&7C>8
. 4�&8
�= B&7=���>C: = 7�: U?�?7
�= =CU&�b_��>C:, �
U�='?�, d?U��? 
7�&c=. �&�b_�:Cb C�&8
�:'= = '&c=�b��'= �C>�&�C>8
'= U?�C&�
�
, ��B&8&7=>?�= '&X�> 
c�>b �8?�?��, �>& >?BC> �
CU&�:�?�=: c�7?> 7&C>
8�?� c?_ U&>?�b = =CB
�?�=�, �>& X
�
�-
>=��?>C: &C&c?��&C>:'= 
�X&�=>'
.  

                                                           
1�
U�='?�, =C>&�=: �c=�C>8
 
�f=?U=CB&U
 �&'
C
 W?B?>
, U&C�? A�
_� �?��=f
 II: "Who will rid me of this troublesome 
priest?" (https://en.wikipedia.org/wiki/Thomas_Becket#cite_note-Warren508-13). �7=� =_ 8
�=
�>&8 U?�?8&7
 =_ C�&8
�: d=>
>: 
«1������ ��	�
 �� �&����� ���) 
� ;�
'
 �)����
'
 �
��?». Oxford Dictionary of Quotations. Edited by Elizabeth 
Knowles. Oxford University Press (1999, 2004, 2009) (http://www.oxfordreference.com/). �?_
8=C='& &> >&X&, �>& B&�&�b CB
_
�, 
o>& =�>?�U�?>=�&8
�&Cb B
B B&�&�?8CB
: B&'
�7
, = �&'
C W?B?> c�� �c=>. 
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�=C��&B 3 - 4f?'
 (8
�=
�>) C�
>=: >?BC>&8 �
CU&�:�?�=� 7�: &7�&_�
��&X& =f >&�B&8
�=: 

�>�=�=>?�b��? &C&c?��&C>= U�?7�&�?���f 
�X&�=>'&8 C&C>
8�:�> U?�?7
�
 C'�C�
 
>?BC>
 c?_ U&>?�b, '=�='
�b��� &c°�' _
�='
?'&� U
':>= U?�?7
��?X& = U�=�'�&X& 
�C>�&�C>8 (�
U�='?�, '&c=�b�&X& >?�?A&�
), 8&_'&��&C>b 8&CC>
�&8�?�=: U�= �>?�? >?BC>
 
= CB&�&C>b2.  

��'� (��	�����	
�

�����
�	�����"#�
��: B&7=�&8
�=: >?BC>
, U�?7�
_�
�?��&X& 7�: U?�?7
�= U& B
�
�
' C8:_=, 8 �
c&>? =C-

U&�b_��>C: d?U��? 7�&c=.  
�
�7&� c�B8? 
�A
8=>
 C&&>8?>C>8�?> �&'?�, �
U�='?�, B
B 8 >
c�=d? 1.  

�
c�=d
 1 – 4&&>8?>C>8=? �&'?�&8 = c�B8 ��CCB&X& 
�A
8=>
  

W�B8
 % W�B8
 % W�B8
 % W�B8
 % W�B8
 % W�B8
 % W�B8
 % W�B8
 % 

 2 � 6 � 10 V 14 � 18 m 22 � 26 � 30 
W 3 � 7 � 11 R 15 � 19 ^ 23 � 27 � 31 
� 4 � 8 � 12 � 16 4 20 � 24 � 28 � 32 
� 5 a 9 � 13 � 17 � 21 � 25 Ü 29 � 33 
              � 34 

 
	 >
c�=d? 2 >
B�? 8 B
�?C>8? U�='?�
 �B
_
�� �?&cf&7='�? 8 >?BC>? _�
B= U�?U=�
�=: = 
C&&>8?>C>8���=? =' �&'?�
. 

�
c�=d
 2 – 4&&>8?>C>8=? �&'?�&8 = _�
B&8 U�?U=�
�=: 

��
B % ��
B % ��
B % ��
B % ��
B % ��
B % 
«.» 35 «,» 36 «:» 37 «?» 38 «!» 39 «-» 40 

                                                           
2 
8>&�� 8 o>&� C>
>b? &C>
8=�= 8 C>&�&�? U�=�d=U� A&�'=�&8
�=: C�&8
�?� �
CU&�:�?�=�, >.?. C
'= A&�'
�=_'� C?'
�-
>=�?CB&X& C�
>=: c?_ U&>?�b. �?7
Bd=: U�=X�
T
?> =CC�?7&8
>?�?� 8�CB
_
>bC: U& o>&� 
B>�
�b�&� >?'? �
 C>�
�=d
f 
�
T?X& ����
�
. 9���.���. 

��B&8&7=>?�b "8�CT?X& _8?�
" 

��B&8&7=>?�b "C�?7�?X& _8?�
" 1 

��B&8&7=>?�b "C�?7�?X& _8?�
" 2 
��B&8&7=>?�b "C�?7�?X& _8?�
" N 

� 
 C U & � : � ? � = : 

U ? � C & � 
 � - = C U & � � = > ? � = 

C�&8
�b �
CU&�:�?�=� 1 

C�&8
�b �
CU&�:�?�=� 2 
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	 7
�b�?�T?' =CU&�b_�?' =_8?C>��? C8&�C>8
 d?U��f 7�&c?� C d?��'= o�?'?�>
'= 

(C'., �
U�='?� [19-22]). 
�
U&'�=' &7�& =_ &C�&8��f �>8?��7?�=� (C'. [19, C. 25-30]): 
«��
���� 14. �
�7&'� 8?�?C>8?��&'� �=C�� �  C&&>8?>C>8�?> ?7=�C>8?��
: d?U�
: 

7�&cb, ='?��
: o>& �=C�& C8&=' _�
�?�=?'. �>
 7�&cb B&�?��
, ?C�= �=C�& �  �
d=&�
�b�&, 
= c?CB&�?��
, ?C�= &�& =��
d=&�
�b�&». 

�
CC'
>�=8
?' _7?Cb >&�bB& B&�?���? d?U��? 7�&c=, >
B �>& 8 �
T?' C���
? �U&':��>&? 
8 >?&�?'? 14 �=C�& �  - �
d=&�
�b�&. 

�
 &C�&8? =_�&�?��&X& = >
c�=d 1 = 2, B&�C>
>=��?' 8_
='�&-&7�&_�
��&? C&&>8?>C>8=? 
'?�7� _
U=C:'= 8 8=7? d?U��f 7�&c?�, o�?'?�>
'= B&>&��f :8�:�>C: c�B8� ��CCB&X& 
�A
-
8=>
 = �&'?�
'= o>=f c�B8, C&&>8?>C>8?��&. 

�&:C�=' CB
_
��&? �
 U�='?�? C�&8
 «+==+». �
U=T?' 8��
�?�=: 7�: o>&X& C�&8
 8 8=-
7? d?U�&� 7�&c=: 

(1)�   

+
=

=
+

t

1
1

1
1

�
�

�
� , 

2
13

13

12

1

�
�

�
�c .  

	��=C�:: _�
�?�=? 7�&c=, U&���=', �>& 53
23�c , U�=��' ct � , C&&>8?>C>8?��&, U�= 

�
_�
�?��&� ��'?�
d== c�B8 =_ >
c�=d 1 = 2. 
��=8?7����� U�='?� C& C�&8&' «+==+» �
CU�&C>�
�:?>C: �
 ��c&� >?BC>, B&>&�&'� 

8_
='�&-&7�&_�
��& C&&>8?>C>8�?> �
d=&�
�b�&? �=C�&, �?C&B�
>='
: 7�&cb. ��: c&�bT=f 
>?BC>&8 c�7?> &�?�b c&�bT
: 7�&cb. �>&c� =_c?�
>b o>&X&, '&��& C�='
>b >?BC> U& �
C>:', 
�
_7?�:: ?X& �
  A�
X'?�>�, �
U�='?�, =_ 10 U�?7�&�?�=� = >.U.  

�
U=Cb d?U�&� 7�&c= U�?7C>
8�:�> 8 C�?7���?' 8=7? (C'. [19, C.8]): 
],.,;[ 210 naaaa �  - B&�?��
: d?U�
: 7�&cb ( �	
 n1 ). 	 �
T?' C���
?:  

(2)   53
23]2,3,3,2;0[ ��+==+     

��=8?7�' ?�� f
�
B>?���? U�='?��.  
9����� 1. �?BC>: «&c°?B> 8 1-&' B8
7�
>?».  
	 �
'B
f =_�&�?��&X&, U�='?� 7&��?� c�>b C�?7���=': «�c°?B> 8 U?�8&' B8
7�
>?». 

�>& U�
8=�& �
CU�&C>�
�:?>C: �
 8C? C���
=. R&��& &f8
>=>b = U�=8?7����� 8�T? U�='?� 
C «1-�'», �& o>& U�=8&7=> B �?B&>&�&'� �C�&��?�=�. �&o>&'� 8 >
B&X& �&7
 C���
:f �U&-
>�?c�:?>C: >&�bB& >?BC>.  

9����� 2. ��
�CU&�>�
: _
7
�
 (���) & U?�?7
�? >?BC>
.  
��C>b � - &>U�
8=>?�b (U&C>
8�=B) 8 ���, 9  - U&���
>?�b 8 ���. ��  - &c°?B> U?�?7
�= 

8 ���. �
CC'&>�=' &c��� Cf?'� 7�: ��� : 9��� �� .  
�
 &C�&8
�== =_�&�?��&X& U&7 «��» '&�?' U&�='
>b _�
�?�=? d?U�&� 7�&c=. �
�??, 

U?�?7 « �� « 7&��?� c�>b �?
�=_&8
� U�&d?CC B&7=�&8
�=: >?BC>
 (C'. 8�T?), 
 U&C�? 
« 9� « U�&d?CC 7?B&7=�&8
�=: = U&���?�=: 8 =>&X? =Cf&7�&X& >?BC>
. �
X�:7�& 8?Cb U�&-
d?CC 8 7
��&� ��� U�&=���C>�=��?' C =CU&�b_&8
�=?' �?
�b�&X& >?BC>
 «+==+» (3). 
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(3)   

      

2
13

13

12

1

�
�

�
�

+
=

=
+

1
1

1
1

�
�

�
� 9+==+ ��  

  

1�'�@����� 
�_�&�?���? U&7f&7� '&X�> c�>b =CU&�b_&8
�� 7�: 
8>&'
>=�?CB&X& U&C>�&?�=: 
��&-

>
d=� = 
�f=8=�&8
�=: =f 8 C�
>&' 8=7?, 
 >
B�? 8 '&c=�b��f C=C>?'
f 7�: �
CU�&C>�
�?-
�=: 8��>�?��=f �
CU&�:�?�=� U�= �U�
8�?�== [23]. 

	 U�='?�?�== B =�A&�'
d=&���' C=C>?'
' �?&cf&7='& ��=>�8
>b C�?7���=? U�&c�?-
'�: 
�� 
7?B8
>�&X& U&=CB
 =�A&�'
d== (�7&8�?>8&�?�=? �C�&8=� �?�?8
�>�&C>=); 
�� C&&>8?>C>8=: =�A&�'
d=&��&� U&>�?c�&C>= (�7&8�?>8&�?�=? �C�&8=� U?�>=�?�>�&C>=); 
�� A&�'
�b�&X& U�?7C>
8�?�=: >?'�. 

�>= U�&c�?'� >
B�? '&��& �
CC'
>�=8
>b C U&_=d== =CU&�b_&8
�=: B&7=�&8
�=: C�&8
-
�?�, �>& U&_8&�=> �CB&�=>b = �>&��=>b U&=CB. 

��&7&��?�=? =CC�?7&8
�=� U& o>&� >?'
>=B? U�?7U&�
X
?>C: 8 �
_8=>== 
�X&�=>'
 C�
-
>=: >?BC>
 C =CU&�b_&8
�=?' 
�A
8=>�&-d=A�&8�f >?BC>&8�f o�?'?�>&8 7�: U?�?7
�= =�-
A&�'
d==. 
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ONTOLOGICAL APPROACH TO THE DATA PROTECTION  
FOR THEIR TRANSFER AND ARCHIVING 

A.A. Muromskii1, N.P. Tuchkova2 

Dorodnicyn Computing Centre, Federal Research Centre of Computer Science and Control RAS, Moscow, Russia 
1 murom@ccas.ru, 2natalia_tuchkova@mail.ru 

Abstract 
The text's transmission problem in the information systems is directly connected with development of the information 
compression algorithms, information management, transport task, and the contextual analysis of information for its tar-
geted delivery. One of key questions is the unambiguous interpretation information transmitted. One of approaches to 
consideration of the problem of control of the text: the compression and transmission of information in the local infor-
mation system for personnel managing and control of the private texts. Problems of compression of texts for their trans-
fer on communication channels and archiving with saving the semantic contents are considered. For structurization of 
texts it is offered to use a method of the ontological analysis. Compression of texts is offered to be executed with appli-
cation of the theory of chain fractions. The offered approach allows to execute compression of the text without loss and 
can be used as option of protection of texts at preservation and transfer.  

Key words: chain fractions, lossless text transmission, lossless data compression algorithm, ontological analysis of the 
text. 

Citation: Muromskii ++, Tuchkova NP. Ontological approach to the data protection for their transfer and archiving. 
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�����������, 1926 X. �&�7?�=:, C.�.C., 	��=C�=>?�b��� d?�>� 
^?7?�
�b�&X& =CC�?7&8
>?�bCB&X& d?�>�
 «��A&�'
>=B
 = �U�
8�?�=?» �
� (^�� �m 
�
�), B.A.-.'.�., &B&��=� '?f
�=B&-'
>?'
>=�?CB=� A
B��b>?> R�m ='. R.	.V&'&�&C&8
 
= ��=8?�C=>?> ='. �.�. W
�'
�
, 7&�X=? X&7� �
c&>
� 8 	�����. 4U?d=
�=C> 8 &c�
C>= 
'
>?'
>=�?CB&X& 
�
�=_
 = =�A&�'
d=&���f >?f�&�&X=�. 
8>&� c&�?? 50 �
c&> 8 &c�
C>= 
A��Bd=&�
�b�&X&  
�
�=_
 = =�A&�'
d=&���f >?f�&�&X=�. 
Muromskiy Alexander Alexandrovich (b. 1926) senior researcher of CCAS (Federal Research 
Centre of Computer Science and Control RAS), PhD, graduated from mechanics and mathemat-
ics faculty of Lomonosov MSU and the university of N.E. Bauman, for many years worked in 
VINITI. He is a specialist in the field of the mathematical analysis and information technologies. 
He has published over 50 papers in the field of functional analysis and information technology. 
������� ��	�
�# ���
����, 1955 X. �&�7?�=:, C.�.C., 	��=C�=>?�b��� d?�>� ^?7?�
�b-
�&X& =CC�?7&8
>?�bCB&X& d?�>�
 «��A&�'
>=B
 = �U�
8�?�=?» �
� (^�� �m �
�), B.A.-
.'.�., &B&��=�
 A
B��b>?> 8��=C�=>?�b�&� '
>?'
>=B= = B=c?��?>=B= R�m ='. 
R.	.V&'&�&C&8
. 4U?d=
�=C> 8 &c�
C>= 
�X&�=>'=�?CB=f :_�B&8 = =�A&�'
d=&���f >?f-
�&�&X=�. 
8>&� c&�?? 40 �
c&> 8 &c�
C>= 8��=C�=>?�b�&� '
>?'
>=B? = =�A&�'
d=&���f 
>?f�&�&X=:f. 
Tuchkova Natalia Pavlovna (b. 1955) senior researcher of CCAS (Federal Research Centre of 
Computer Science and Control RAS), PhD, graduated from CS faculty of Lomonosov MSU. She 
is a specialist in the field of programming languages and information technologies. She pub-
lished more than 40 papers in the field of computational mathematics and information technolo-
gy. 
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������(�+ 
4>
>b: &U=C�8
?> U�?7�&�?���� 
8>&�&' A�
B>
�b��� U&7f&7 B C>��B>��=�&8
�=� _�
�=�, 
B-
>=8�& =CU&�b_�?'�� 7�: �
_�
c&>B= &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=�, 8 U?�8�� &�?�?7b, 8 
&c�
C>= o�?�X?>=B=. 	8&7=>C: '?>&7&�&X=�?CB&? U&�:>=? A�
B>
�b�&X& =�A&�'
d=&��&X& U�&-
C>�
�C>8
 = U&�:>=? A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�=. ��=8&7:>C: '
>?'
>=�?CB&? &U=-
C
�=? o>&� '&7?�= = U�='?� &U�?7?�?�=: ?� A�
B>
�b�&� �
_'?��&C>=. �
CC'
>�=8
�>C: U�='?�� 
U�='?�?�=: A�
B>
�b�&X& U&7f&7
 = A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�= 8 �
c&>
f, 8�U&�-
�?���f U&7 ��B&8&7C>8&' 
8>&�
. 

(
)�������
���< ���	���!��� �
�(
�, ���	���!��) ��������
��
�����) �
���!, ��
� (����-
��), 
�
��������, ���������, 
��
�
'����	
� ��
��������
 &����� 

+�	��������<� 2�����! >.*. ^�
B>
�b��� U&7f&7 B C>��B>��=�&8
�=� _�
�=� = U�='?�� ?X& 
U�='?�?�=: / V.	. R
CC?�b // ��>&�&X=: U�&?B>=�&8
�=:. – 2016. – �. 6, %2(20). - 4. 149-161. – 
DOI: 10.18287/2223-9537-2016-6-2-149-161.�

�"�&���� 
^�
B>
�b��� U&7f&7 c�� U�?7�&�?� 
8>&�&' 8 7?8:�&C>�f X&7
f U�&T�&X& 8?B
 [1], = 

�
_8=> 8 '&�&X�
A== [2]. 4�?7�?> _
'?>=>b, �>& 8 C8&� 8�?': o>&> U&7f&7 8�_�8
� �?U&�='
-
�=?, >?' �? '?�??, &� U�&T�� =CU�>
�=? 8�?'?�?' = C?��
C U&���
?> �&8&? _8��
�=?, 8 �
C>-
�&C>=, 8 C8:_= C 8&_'&��&C>b� ?X& U�='?�?�=: 7�: &c&C�&8
�=: d?�?C&&c�
_�&C>= 88?7?�=: 
'?>
-'?>
-…��&8�?� U�= U�&?B>=�&8
�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� �
_�=���f 
U�?7'?>��f &c�
C>?�, �>& c�7?> U&B
_
�& �=�? �
 U�='?�
f, C8:_
���f C o�?�X?>=B&�. 

1 ���+��� ;��'������<�� 
	 90-? X&7� U�&T�&X& C>&�?>=: 8 �
_��f &c�
C>:f _�
�=: 
B>=8�& &C&_�
8
�&Cb, �>& 

'�&X=? =_��
?'�? C=C>?'�, &c°?B>� = U�&d?CC� ='?�> A�
B>
�b��� C>��B>��� [3-5]. �&�:-
>=? «���	���», 8U?�8�? 88?7���&? R
�7?�bc�&>&' 8 1975 X&7�, &c&_�
�
?> T=�&B=� B�
CC 
?C>?C>8?���f = =CB�CC>8?���f >&U&�&X=�?CB=f A&�', X�
8�&� &C&c?��&C>b� B&>&��f :8�:-
?>C: C
'&U&7&c�
: =?�
�f=�?CB= &�X
�=_&8
��
: C>��B>��
 [6]. Q��
�
�
���, =�= '
CT>
c-
�
: ����������
��!, :8�:?>C: f
�
B>?���' C8&�C>8&' A�
B>
�b��f C>��B>��. R
>?'
>=�?-
CB= A�
B>
� &U�?7?�:�> B
B '�&�?C>8& C ��
��
�, =�= ��
��
�, �
_'?��&C>b� (U&C�?7�:: 
f
�
B>?�=_�?> CB&�&C>b �8?�=�?�=: (=�= �'?�bT?�=:) o�?'?�>&8 A�
B>
�
 C �8?�=�?�=?' 
(=�= �'?�bT?�=?') =�>?�8
�
 '
CT>
c&8, �
 B&>&�&' A�
B>
� �
CC'
>�=8
?>C:). 	 B
�?C>8? 
'
>?'
>=�?CB&X& 
UU
�
>
 U�?7�
X
?>C: =CU&�b_&8
>b &c&c�?�=? 7=AA?�?�d=
�b�&X& = =�-
>?X�
�b�&X& =C�=C�?�=: �
 7�&c��? (8B���
: B&'U�?BC��?) U&�:7B= U�&=_8&7�&� = B�
>�&-
C>= =�>?X�
�
, C 88?7?�=?' 7�: �?X& �&8&X& �
='?�&8
�=: «A�
B>
�b�&? =C�=C�?�=?» [7]. 



<`, %2(20)@.,<;/�M5;/�~���$�Z[����z�K�Z���Z

/��	���!�����
�(
��	�����	�����
������&�����������������'
����������)

 

R
>?'
>=�?CB=� C'�C� A�
B>
�b�&C>=, C8:_�8
?'�� C 7�&c�&� =�= �?d?�&� �
_'?��&-
C>b�, 7&8&�b�& 
cC>�
B>?�, _
>& X?&'?>�=�?CB=� C'�C� A�
B>
�b�&C>= c&�?? �
X�:7?� = 
U�&C>. �X& '&��& >�
B>&8
>b (=CU&�b_�: C8&�C>8& C
'&U&7&c=: A�
B>
�&8) B
B c?CB&�?���� 
(88?�f = 8�=_) - U=�
'=7� ?7=�&&c�
_�& =_'?�:��=fC: C>�U?�?�, U�=��' >
B
: «�?C>�=d
» 
'
CT>
c&8 '&�?> c�>b �? >&�bB& =?�
�f=�?CB=-X?&'?>�=�?CB&�, �& = CB��>&� 8& 8�?'?��&' 
U&8?7?�== C=C>?'�. ^=_=�?CB=� C'�C� A�
B>
�
 =���C>�=���> C>
8T='= ��? f�?C>&'
-
>=���'= U�='?�
'= B�&�� 7?�?8
, 8?>8= ?�=, �=C>
 U
U&�&>�=B
. ��='?�
'= A�
B>
�b�&C>= 
8 U�&C>�
�C>8? '&X�> c�>b '&7?�b C&��?��&� C=C>?'� = U�
�?>
��
: '&7?�b 
>&'
; A�
B-
>
�b�&C>= 8& 8�?'?�= - B�&�=�&8
�=? =�= �
_8=>=? �
C>?�=: =_ C?'?�=. 

	 [4] X&8&�=>C: & >&', �>& A�
B>
�b�&C>b – o>& C8&�C>8& �? C
'&X& &c°?B>
, 
 C8&�C>8&, 
B&>&�&? U&'&X
?> ���T? U&�:>b U�=�&7� &c°?B>
. 	 �
T?' C���
? A�
B>
�b�&C>b =CU&�b_�-
?>C: �? 8 '
>?'
>=�?CB&', 
 8 A=�&C&ACB&' C'�C�?, B
B '?>&7&�&X=�?CB&? C8&�C>8&, U&_8&-
�:��?? &7�&8�?'?��&? �
CC'&>�?�=? �
_�&'
CT>
c��f &c°?B>&8 = U�&d?CC&8 C C&f�
�?�=-
?' =�8
�=
�>
 U�= =_'?�?�== '
CT>
c
. 

2 Q���&�������<'�� *��+��� ;��'�������� ��;��$�(������� *��<����<�"� 
4B&�&C>b &c�
���?�=: A�
B>
�b��f C>��B>�� 8 �
_��f &c�
C>:f _�
�=: (8 A=_=B?, X?&-

�&X==, c=&�&X== [4-5] = 7�.) U&_8&�=�
 C7?�
>b U�?7U&�&�?�=?, �>& _�
�=:' >
B�? U�=C��? 
C8&�C>8& A�
B>
�b�&C>=. ��&c�?'
 C>��B>��=�&8
�=: _�
�=� �
=c&�?? 
B>=8�& �
CC'
>�=-
8
?>C: 8 �
'B
f �
���&X& �
U�
8�?�=:, �C�&8�& �
_�8
?'&X& «=CB�CC>8?���� =�>?��?B>». 
�?C'&>�: �
 >&, �>& >?&�?>=B= o>&X& �
U�
8�?�=: C>
�
�>C: �? =CU&�b_&8
>b U&�:>=? «=�-
A&�'
d=:», A
B>=�?CB= o>&> >?�'=� >�
B>�?>C: �? 8 C'�C�? o�>�&U=��&� '?�� �?&U�?7?-
����&C>= �?��&�
, 
 B
B '?�
 U�=�
�?�=: _�
�=� �=c& C=�&�=' U&�:>=: «_�
�=: & U�?7-
'?>�&� &c�
C>=» [8]. 	 B
�?C>8? �
c&�?X& U&�:>=: 8 >?&�== =CB�CC>8?��&X& =�>?��?B>
 c?-
��>C: &U�?7?�?�=? &����� B
B &C�&8��f _
B&�&'?��&C>?� U�?7'?>�&� &c�
C>= (���), U&_8&-
�:��=f �?�&8?B� �?T
>b B&�B�?>��? U�&=_8&7C>8?���?, �
����? = 7��X=? _
7
�=, >.?. &��-
��) =�>?�U�?>=���>C: B
B A
B>�, U&�:>=:, 8_
='&C8:_=, &d?�B=, U�
8=�
, o8�=C>=B= (A
B>=-
�?CB=? _�
�=:), 
 >
B�? C>�
>?X== U�=�:>=: �?T?�=: 8 o>&� &c�
C>= (C>�
>?X=�?CB=? _�
�=:) 
[9]. 

��?7�&�?��
: B&�d?U>�
�b�
: '&7?�b C>��B>��=�&8
�=: _�
�=� &C�&8
�
 �
 U�?7C>
8-
�?�== �
_��f A&�' (8=7&8) _�
�=� B
B &c°?B>&8 �
CC�&?��&X& (C>�
>=A=d=�&8
��&X&) U�&-
C>�
�C>8
 [1, 2]. 

%��
���
�
��
� ��
��������
 &U�?7?�:?>C: B
B U�&C>�
�C>8&, 8 B&>&�&? &>&c�
�
?>C: 
8C: 7&C>�U�
: �
' =�A&�'
d=: & �=_�?7?:>?�b�&C>= �=8�f = A��Bd=&�=�&8
�== >?f�=�?-
CB=f &c°?B>&8 - =_8?C>�
: �
' �
C>b _�
�=� & B
�>=�? '=�
. �&7 
�Z�	�
� 8 o>&' =�A&�'
-
d=&��&' U�&C>�
�C>8? c�7?' U&�='
>b �?B&>&��� C&8&B�U�&C>b C8&�C>8, U�&:8�:��=fC: 8 
8=7? �?
�b�&X& &c°?B>
 =�= U�&d?CC
. Q�#�
��! 
�Z�	�� - o>& =�8
�=
�>, C&8&B�U�&C>b C�-
�?C>8?���f = �?=_'?�:��=fC: C8&�C>8 &c°?B>
. �&X7
 ���
���
�) - o>& C&8&B�U�&C>b &U=-
C
�=: C���&C>?� = &>�&T?�=� '?�7� �='= (U&C�?7�=? U&�&�7
�> =_'?�:��=?C: C8&�C>8
 
&c°?B>&8). 	 =�A&�'
d=&��&' U�&C>�
�C>8? '&��& U�?7C>
8=>b C���&C>b B
B 7=CB�?>��� 
>&�B� - «C8��>B�» U&��&� =�A&�'
d== &c &c°?B>?, 
 &>�&T?�=: - B
B 8?B>&��. 

��?7�
X
?'
: B&�d?U>�
�b�
: '&7?�b �
_8
�
 ��������
��
����
� ���	���!�
� �
��-
�!� (=�= /Q-�
���!�). ��= U&C>�&?�== ^4-'&7?�= 88&7=>C: U&�:>=? ���
���
�
���( ��-
�
� - U&7U�&C>�
�C>8, &c°?7=�:��=f &7�&>=U��? =�A&�'
d=&���? &c°?B>�, >.?. &c°?B>�, 
&U�?7?�:?'�? C&8&B�U�&C>b� C8&�C>8, :8�:��=fC: C��?C>8?���'= 8 o>&' �
CC'&>�?�== 
(B&&�7=�
> 7
��&X& U&7U�&C>�
�C>8
). 
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^4-'&7?�b &U�?7?�:?>C: B
B C&8&B�U�&C>b �?U?�?C?B
��=fC: C�&�8 (=�A&�'
d=&���f 
'=�&8) = =f &>&c�
�?�=� 8 =�A&�'
d=&��&' U�&C>�
�C>8?. �
�7&'� ��&8�� C&&>8?>C>8�?> 
C8&� C�&� (C>�
>
) o>&X& U�&C>�
�C>8
, =, C�?7&8
>?�b�&, C8&� =�A&�'
d=&���� '=�; U&C�?-
7&8
>?�b�&C>b &>&c�
�?�=� &>�
�
?> U�&d?CC U&_�
�=:. ��
A=�?CB= ^4-'&7?�b �7&c�& 
U�?7C>
8�:>b 8 8=7? C&8&B�U�&C>= 8�&�?���f CA?�=�?CB=f &c&�&�?B. ��A&�'
d=&���� 
&c°?B>, &c&_�
�
?'�� �C�&8�& >&�B&� �
 &7�&� =_ CA?�, 8 C8&� &�?�?7b, '&�?> c�>b �
CC�&-
?� U�= �?&cf&7='&C>= c&�?? 7?>
�b�&X& ?X& �
CC'&>�?�=: (8&_8�
�
:Cb B 
�
�&X== C «�
-
C>=��&-8&��&8�' 7�
�=_'&'», 8 &7�&' C���
? '&�?> c�>b �7&c�& �
CC'
>�=8
>b C�&���� 
&c°?B> B
B >&�B�, 
 8 7��X&' - U?�?�>= B c&�?? 7?>
�b�&'� �
CC'&>�?�=� 8�c�
��&X& &c°?B-
>
 U�= C&f�
�?�== «>&�?��&X&» U�?7C>
8�?�=: 7��X=f). 

�&CB&�bB� _�
�=: ��c&X& =CC�?7&8
>?�: �? 8C?&c°?'���=, B
�7�� U�
B>=�?CB= �
c&>
-
?> C& C8&=' «A�
B>
�&'» _�
�=� - «8��?_B&�» =_ =�A&�'
d=&��&X& U�&C>�
�C>8
, B&>&��� 
'&��& U�?7C>
8=>b 8 8=7? B&��C
 =�= U=�
'=7�, �>& C&&>8?>C>8�?>, �
U�='?�, 8�7?�?�=� 
7=Cd=U�=� U�= =_��?�== �?
�b�&X& '=�
. �&X7
 �
T
 CA?�
 &B
_�8
?>C: C&C>&:�?� =_ '�&-
�?C>8
 U=�
'=7 «B&��C&8», �>& C&X�
C�?>C: C «U=�
'=7
'= _�
�=�» 8 B&X�=>&�&X== [9]. 

�>8?> �
 �
C>& _
7
8
?'�� 8&U�&C U�= &cC��7?�== A�
B>
�b�&X& U&7f&7
: «�&�?'� 
A�
B>
�b�&C>b, 
 �? �?B��C=:?», C&C>&=> 8 >&', �>& '� C�=>
?' �?B��C=� �
C>��' C���
?' 
U�&:8�?�=: A�
B>
�b�&C>=. W&�?? >&X&, A�
B>
�b��� U&7f&7 '&�?> �
CC'
>�=8
>bC: B
B 
&c&c�?�=? &c°?B>�&X& U&7f&7
 B U�&?B>=�&8
�=� U�&X�
''��f = =�A&�'
d=&���f C=C>?'. 

3 M��$���=�"����� �*�<���� ;��'������� <�����;�(���"����� $�&��� 
�=�? A&�'��=���>C:, C =CU&�b_&8
�=?' &c&_�
�?�=� >?&�?>=B&-'�&�?C>8?��&X& &U=-

C
�=: ^4-'&7?�=, &C�&8��? U�=�d=U� U�?7�
X
?'&X& '?>&7=�?CB&X& U&7f&7
 B C>��B>��=-
�&8
�=� _�
�=� ��� [2]. 

	C: C��?C>8���
: =�A&�'
d=: & ��� (_�
�=: & �?
�b��f &c°?B>
f = U�&d?CC
f) '&�?> 
c�>b &>&c�
�?�
 8 =�A&�'
d=&��&? U�&C>�
�C>8& L, C&C>&:�?? =_ =�A&�'
d=&���f &c°?B-
>&8 li: 

� 
L l i ni� �, , .1  
��A&�'
d=&���� &c°?B> li U�?7C>
8�:?>C: 8 8=7? C&8&B�U�&C>= C8&�C>8 Pj,  &>�
�
��=f 

�?
�b��� &c°?B> =�= U�&d?CC: 
� 
l P j mi j� �, , .1  

��
�=: �?B&>&�&� ��� '&X�> c�>b C>��B>��=�&8
�� C U&'&�b� ^4-'&7?�=, &U�?7?�:?-
'&� >�&�B&� (S, F, G) = U�?7C>
8�:��?� U�&C>�
�C>8& L 8 8=7? C�&�8 (=�A&�'
d=&���f '=-
�&8) &7�&>=U��f &c°?B>&8 li, ?C�=: 
1)� B
�7�� =�A&�'
d=&���� '=� S '&�?> c�>b �
CC�&?�; 
2)� =�A&�'
d=&���� &c°?B> li  - C&8&B�U�&C>b o�?'?�>
���f =�= C�&���f C8&�C>8; 
3)� _
7
�� �
_c=?�=: S �
 C�&= &7�&>=U��f &c°?B>&8 

� 

� �jissSs

nisS

jii

i

����
��

,,
,,1,

��
 

>
B=?, �>& C�&� Si 8 C8&� &�?�?7b '&�?> c�>b �
CC�&?�; 
4)� _
7
�& '�&�?C>8& &>&c�
�?�=� F (=_ ��c&X& C�&: 8 B
�7��) 

� 
 � 

� �

F F s s F f l l

s s S l s l s

j
i

i j j
l

m
k

k m

i j k i m j

� � � �

� � �

: , : ,

, , , ,  
>
B=f, �>& C&f�
�:�>C: =�8
�=
�>� (C��?C>8?���? C8&�C>8
 ��c&X& li =�= 8C?f li � sj); 
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5)� _
7
�& '�&�?C>8& =�8
�=
�>&8 G (=�8
�=
�> _
7
�>C: �&X=�?CB&� A��Bd=?� (U�?7=B
-
>&'), U�=�='
��?� _�
�?�=? «=C>=�
» =�= «�&�b»), &U�?7?�:?'&? >�&�B&� 

� � ,,1,,1,,,0 mjnigGG ji ��  
X7? Go - =�8
�=
�> �
_c=?�=: S, Gi - =�8
�=
�> C�&: si, gj - =�8
�=
�> &c°?B>
 lj, 
Go(S) – «=C>=�
», ?C�= (G1(s1) � G2(s2) … � Gn(sn)) – «=C>=�
», 
 
Gi(Si) – «=C>=�
», ?C�= (g1(l1) � g2(l2) … � gm(lm)) – «=C>=�
». 
�
 �=C��B? 1 U&B
_
� A�
X'?�> ^4-'&7?�= (7�: �
_c=?�=: S), X7? 8�7?�?� B&��C (C&&>-

8?>C>8���=�, �
U�='?�, ���), 8 B&>&�&' U&B
_
�� C�&= Si = 8&_'&���? &>&c�
�?�=: Fj
i . 

 
�=C��&B 1 - ��='?� X�
A=�?CB&X& U�?7C>
8�?�=: A�
B>
�b�&� C>�
>=A=d=�&8
��&� '&7?�= 

4 .&�� �= *�&?�&�" ' �*��&�����@ ��=$����<�� M�-$�&��� 
��= =�A&�'
d=&��&' '&7?�=�&8
�== =�= =_8�?�?�== _�
�=� &c &c°?B>? '&��& �C�&8�& 

U&'?C>=>b 8 d?�>� ^4-'&7?�= =_��
?'�� &c°?B>, C�=>
:, �>& ?X& C���&C>b &B���?�
 «C�&:-
'=» =�A&�'
d==, B
�7�� =_ B&>&��f f
�
B>?�=_�?> B
B&�->& 
CU?B> (A��Bd=&�
�b��� C&-
8&B�U�&C>b 
CU?B>&8) �=_�?7?:>?�b�&C>= &c°?B>
. 

�&X7
 8�?T�:: U&8?�f�&C>b CA?�� ?C>b U�&C>�
�C>8& 7
���f, U�=�?' �
' =_8?C>��, B
B 
U�
8=�&, >&�bB& �?B&>&��? >&�B= o>&� U&8?�f�&C>=. 	��>�?��=? C�&= – C�&= _�
�=� &c &c°-
?B>?, = &�= >?' «B&�d?�>�=�&8
��??», =�= 
X�?X=�&8
��??, �?' «c�=�?» B C���&C>= &c°?B>
 
(=�= �?' >&��?? &U=C�8
�> &c°?B>). �>&c�
�?�=: C�&�8 '&��& C&U&C>
8=>b C U?�?f&7
'= &> 
A
B>&8 – B U&�:>=:', 7
�?? – B U�
8=�
', _
B&�&'?��&C>:', _
B&�
'. 	 C8:_= C o>=', &>>
�-
B=8
:Cb &> U&�:>=� «&c�
C>b _�
�=�» = «X��c=�
 _�
�=�», '&��& �
CC'&>�?>b &7=� =_ U&7-
f&7&8 B &U�?7?�?�=� A�
B>
�b�&� �
_'?��&C>= ^4-'&7?�=. 

��='?�=' A&�'
�b��� '?>&7, B&>&��� U&_8&�=> U&���=>b B
B C>?U?��&� _
B&�, >
B = 
8��
_=>b C>?U?��&� U&B
_
>?�b �?�?_ A�
B>
�b��� �
_'?��&C>b. 

��C>b X=U&>?>=�?CB
: &c�
C>b _�
�=� ='??> «7�=��» L (�=C��&B 2a), X7? �?B&>&�
: �
C>b 
(&c�
_�& X&8&�:, «�
CC?B
��
:» X=U&>?>=�?CB�� &c�
C>b _�
�=:) �
' �?=_8?C>�
 – C'. �=C�-
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�&B 2c. 	 B
�7&� &c�
C>= _�
�=� 8C? �
8�& &C>
�>C: �?=_8?7
���? &c�
C>= (�=C��&B 28). 
�&X7
 U�&d?CC U&���?�=: �&8�f _�
�=� '&��& U�&=���C>�=�&8
>b �=C��B&' 3. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

(a) (c) (8) 

�=C��&B 2 – 4&&>�&T?�=? =_8?C>�&X& = �?=_8?C>�&X& 8 X=U&>?>=�?CB&� &c�
C>= _�
�=: 

 
 
 
 
 
 

�=C��&B 3 – �c�
_�
: B
�>=�
 U�&d?CC
 U&���?�=: _�
�=� 

�&���
?'
: 8 =>&X? C>��B>��
 (C'. �=C��&B 3) �
_�8
?>C: B
�>&�&8CB=' '�&�?C>8&', B&-
>&�&? ='??> A�
B>
�b��� �
_'?��&C>b: 

(1)�    D =�Y� 2 / Y� 3 
	8?7�' U&�:>=? «X��c=�
 _�
�=�» H, B&>&�
:, &�?8=7�&, c�7?> _
8=C?>b &> �
_'?�
 &c�
-

C>= _�
�=�, >.?. H = H(L). 
4&X�
C�& B&�d?U>�
�b�&'� �
CC��7?�=�, B&>&�&? A=BC=��?> �=C��&B 3, �8?�=�?�=? 

X��c=�� _�
�=� 8 2 �
_
 C&U�&8&�7
?>C: �'?�bT?�=?' �
_'?�
 &c�
C>= _�
�=� 8 3 �
_
. �>-
C�7
 C�?7�?> A��Bd=&�
�b�&? ��
8�?�=?: 

2�H = H(L / 3). 
�X& �?T?�=?: 

H(L) ~ L �Y� 2 / Y� 3. 
�>&�7?C>8�:: Y� 2 / Y� 3 C A�
B>
�b�&� �
_'?��&C>b� D (1), �
f&7=' 

H(L) ~ L �D. 
	 >
B&' 8=7? A&�'��
 ='??> &c�=� f
�
B>?�. �
B=' &c�
_&': 

'������ &����� = (
�����! &�����) �D. 

5 ���$��% *��$�����+ ;��'�������� *�&?�&� 

)��� *��������"�����#�����������
�	&�	������ 	���"#��
#�����	��
	 C&&>8?>C>8== C B�
CC=�?CB&� >�
7=d=&��&� d?U&�B&� �?T?�=: _
7
�= 8 &c�
C>= =�-

A&�'
d=&���f >?f�&�&X=� (_
7
�
 – '&7?�b – 
�X&�=>' – U�&X�
''
 – 7
���? – U�&X�
''-
��� U�&7�B>) '&��& 8�7?�=>b &C�&8��? c
_&8�? C�&= =�= '=��: '=� '
>?'
>=�?CB=f '&7?-
�?�, '=� 
�X&�=>'&8, '=� U�&X�
'', '=� '&7?�?� 7
���f, '=� '&7?�?� _�
�=�. m�=>�8
: 
U&C�?7�=? >?�7?�d==, =f '&��& 7&U&��=>b '=�&' &�>&�&X=�. 

 
 
 

�c�
C>b _�
�=� «7�=�&�» L 

�c�
C>b _�
�=� «7�=�&�» L/3 

 

�c�
C>b �?_�
�=: 

�c�
C>b _�
�=: «7�=�&�» L/32 
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�?�?f&7 &> «C�&:» B «'=��» &c�C�&8�?� >?', �>& X�
A=�?CB= U&C�? �
CC�&?�=: =�A&�'
-
d=&��&X& U�&C>�
�C>8
 '� '&�?' U�?7C>
8=>b ��c&� C�&� 8 8=7? C&8&B�U�&C>= 8�&�?���f 
CA?�=�?CB=f &c&�&�?B. 

��= =CU&�b_&8
�== A�
B>
�b�&X& U&7f&7
 '� '&�?' U�?7C>
8=>b ��c�� =�A&�'
d=&�-
��� >?f�&�&X=� (��) B
B C&8&B�U�&C>b =�A&�'
d=&���f C�&�8 = =f &>&c�
�?�=�. ��&d?CC 
U&C>�&?�=: =�A&�'
d=&��&� >?f�&�&X== 8 >
B&' C���
? _
B���
?>C:  8 �
_�
c&>B? CU&C&c&8 
&U=C
�=: =�A&�'
d=&���f C�&�8 (=�= &c°?B>&8) = CU&C&c&8 &>&c�
�?�=� =_ ��c&X& C�&: 8 
B
�7��, 
 �?
�=_
d=: o>=f CU&C&c&8 7
�> =�C>��'?�>
�b��? C�?7C>8
 U&77?��B= B&�B�?>�&� 
=�A&�'
d=&��&� >?f�&�&X== [2]. 

^�
B>
�b�&C>b _7?Cb U�&:8�:?>C:, 8 �
C>�&C>=, 8 >&', �>& U�?7�
X
?'�� U&7f&7 �
c&>
?> 
U�= U&C>�&?�== �
_�&'
CT>
c��f =�A&�'
d=&���f >?f�&�&X=�: �
U�='?�, &> U�&?B>=�&8
-
�=: �� C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? (�� «8 c&�bT&'») 7& �?
�=_
d== B&�B�?>��f 
=�A&�'
d=&��&-U�&X�
''��f C=C>?' (�� «8 '
�&'»). 

�CU&�b_&8
�=? ^4-'&7?�= U�= U&C>�&?�== �� U&_8&�:?>: 
�� B&�d?U>�
�b�& &c°?7=�=>b �
_��? CU&C&c� C>��B>��=�&8
�=: _�
�=�, U�='?�:?'�? 8 

�
_�=���f &c�
C>:f _�
�=�, �?&cf&7='�f 7�: �?T?�=: U&C>
8�?��&� _
7
�=; 
�� U�='?�:>b �
_�=���? CU&C&c� 8�7?�?�=: = �U&�:7&�=8
�=: C�&�8 ('=�&8) 8 _
8=C='&C>= 

&> U&C>
8�?��&� d?�=; 
�� 
Bd?�>=�&8
>b 8�='
�=? �
 
B>�
�b��f '=�
f, :8�:��=fC: U�?7'?>&' B&�B�?>�&� �
c&-

>�, &>7
8
: 7&���&? _�
�='&C>= 7��X=f '=�&8; 
�� &c?CU?�=>b U&C�?7&8
>?�b�&? &C��?C>8�?�=? C>�
>?X== U&C>�&?�=: =�A&�'
d=&��&� 

>?f�&�&X== (�>& 7&C>=X
?>C: 88?7?�=?' =�8
�=
�>
), �?_
8=C='& &> X��c=�� �
CC�&?�=: 
&>7?�b��f '=�&8. 
	 �
C>�&C>=, U�='?�?�=? A�
B>
�b�&X& U&7f&7
 7�: �
_�
c&>B= =�C>��'?�>
�b��f 

C�?7C>8 = :_�B
 C=>�
d=&��&X& �U�
8�?�=: �
CC'&>�?�& 8 [10]. 

)��� *��������"�����#�����������	&�+�,	�������%��%�"�
�	��
��"#�	���
�����	����-�
��
�	�
�

	 ��C>=>�> C=C>?' o�?�X?>=B= ='. V.
. R?�?�>b?8
 (�4�R) 4� �
� U&7 ��B&8&7C>8&' 

8>&�
 8�U&��?� U�&?B> U& C&_7
�=� ��-=�A�
C>��B>��� C=C>?'��f =CC�?7&8
�=� 8 o�?�-
X?>=B? C =CU&�b_&8
�=?' A�
B>
�b�&X& U&7f&7
. 

�&7 %�-���������	���
� U&�='
?>C: ����	
�����	�
�
���) ���������\���) ���
�-
��
�
��
-����������!��) ���������	����, 
 ='?��&, C&8&B�U�&C>b >?f�=�?CB=f = U�&-
X�
''��f C�?7C>8, >?�?B&''��=B
d=� = =�A&�'
d=&��&� c
_� �
����f =CC�?7&8
�=�, >?f-
�&�&X=� =f �
_�
c&>B= = =CU&�b_&8
�=:, C>
�7
�>&8 (B
B 8��>�?��=f, >
B = 8�?T�=f) 7�: 
�
_�
c&>B= =�A&�'
d=&���f = U�&X�
''��f U�&7�B>&8 8 &c�
C>= =CC�?7&8
�=� 8 o�?�X?>=-
B?, &c'?�
 ='= = =f U�?7C>
8�?�=: �
 =�A&�'
d=&���� ���&B [11]. 

	 C&C>
8? ��-=�A�
C>��B>��� 8�7?�:�>C:: �
CU�?7?����
: 8��=C�=>?�b�
:, =�A&�'
-
d=&��
: = >?�?B&''��=B
d=&��
: =�A�
C>��B>��� (U&C�?7�:: C8:_
�
 C >?f�=�?CB='= 
C-
U?B>
'= C&_7
�=: ��-=�A�
C>��B>���). 	 U&C�?7�?? 8�?': &�
 7&U&��?�
 =�>?��?B>�
�b�&� 
=�A�
C>��B>��&�, 8B���
��?� c
_� _�
�=�, &�>&�&X== = =�>?��?B>�
�b��? C=C>?'�. �&�-
d?Ud=: C&_7
�=: ��-=�A�
C>��B>��� '?>&7&�&X=�?CB= &c&C�&8�8
?>C: C U&'&�b� ^4-
'&7?�=, U�?7C>
8�?��&� �
 �=C��B? 4. 

^4-'&7?�b ��-=�A�
C>��B>��� X�
A=�?CB= U�?7C>
8�:?>C:  8 8=7?  C&8&B�U�&C>= 8�&-
�?���f CA?�=�?CB=f &c&�&�?B (C�&�8), &U�?7?�:?'&� >�&�B&� (S, F, G), X7? S - '�&�?C>8& 
C�&�8, F - '�&�?C>8& &>&c�
�?�=�, G - '�&�?C>8& =�8
�=
�>&8. ��-=�A�
C>��B>��
 S, C&-
X�
C�& A�
B>
�b�&� '?>&7&�&X==, �
CC�
=8
?>C: (C>�
>=A=d=��?>C:) �
 =�>?X�
d=&���� 
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=�A&�'
d=&���� =�A�
C>��B>��� ( IS ), �
CU�?7?������ 8��=C�=>?�b��� =�A�
C>��B>��� 
( CS ) = >?�?B&''��=B
d=&���� =�A�
C>��B>��� ( TS ). 	 C8&� &�?�?7b, IS  �
CC�
=8
?>C: �
 
C�&= 7
���f = '?>
7
���f ( IMID SS , ); CS  - �
 C�&= U�&X�
'' = '?>
&U=C
�=� U�&X�
'' 
( CMCP SS , ). 	8&7:>C: &>&c�
�?�=: C�&�8: CI

I
C SSF �: , TI

I
T SSF �: , TC

C
T SSF �: . ��8
-

�=
�>
'= (G) :8�:�>C: d?�= C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B?, B&>&��? 7?>
�=_=���>C: 
7�: B
�7&X& C�&:. ��:  &U=C
�=: '?>
C�&�8 �
_�
c&>
�� =�A&�'
d=&���? '&7?�=, '&7?�= 
7
���f = &�>&�&X==; 7�: �?
�=_
d== C�?7C>8 U&77?��B= &>&c�
�?�=� – C&&>8?>C>8���=? 
Web-C?�8=C�. 
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�������
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I
CF

C
TF

¢��

I
TF

�=C��&B 4 - ^�
B>
�b�
: C>�
>=A=d=�&8
��
: '&7?�b ��-=�A�
C>��B>��� 
C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? 

)�$� .�	�
�
�	
�����������������#������	�������
�		�
	������ 	���"#��	��
��	��	��
������
���	���	���	���
/
�	��

^�
B>
�b��� U&7f&7 c�� U�='?��� U�= �
_�
c&>B? �:7
 =�A&�'
d=&���f C=C>?', 
�
U�='?�, =�A&�'
d=&��&� C=C>?'� 7�: C&d=&�&X=�?CB=f =CC�?7&8
�=� [12], 8 B&>&�&� 8�-
7?�:�=Cb C�&= C&d=&�&X==, '
>?'
>=�?CB&� C>
>=C>=B= = U�&X�
''�&� �?
�=_
d==. ^4-
'&7?�b c��
 �CU?T�& =CU&�b_&8
�
 U�= �
_�
c&>B? =�A&�'
d=&���f C>��B>��, U�?7�
_�
-
�?���f 7�: f�
�?�=: _
B&�&'?��&C>?� = &c°?B>&8, &U=C�8
��=f X��UU� 
�B?>, &>&c�
���f 
U& B
B='-�=c& U�=_�
B
'. 

��= �
_�
c&>B? =�A&�'
d=&��&� C=C>?'� '&�=>&�=�X
 �X�?8&7&�&7�&X& C��b: 8 ^4-
'&7?�= 8�7?�:�=Cb �?>��? &C�&8��f =�A&�'
d=&���f U&7U�&C>�
�C>8
 (C�&:): &U=C
�=? 
���, '?>
C�&� (f�
�=�=�? '?>
7
���f =�= �?U&_=>
�=�), =�A&�'
d=&���� C�&� (c
_
 7
�-
��f) = U&�b_&8
>?�bCB=� (=�>?�A?�C). �7�
 =_ �
c&> C8:_
�
 C U�='?�?�=?' A�
B>
�b�&X& 
U&7f&7
 7�: &c&C�&8
�=: = U&77?��B= U�=�:>=: �?T?�=� [13]. 

��: �
c&>� C =�A&�'
d=&���' U�&C>�
�C>8&' 7
���f = _�
�=� C&_7
�>C: ?7=�
: =�-
A&�'
d=&��
: C�?7
 IE, B&>&�
: &c°?7=�:?> &U=C
�=? 7
���f = _�
�=�{D} = =�C>��'?�>
�b-
��f C�?7C>8 �
c&>� C �='={T}: IE = {D} � {T}. 

��A&�'
d=&��&? U�&C>�
�C>8& 7
���f = _�
�=� 7�: U�=�:>=: �?T?�=� '&��& U�?7C>
-
8=>b B
B: 
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D = {DC, DB, DV, DG, DR}, 
X7? DC – C�&� =Cf&7��f 7
���f = _�
�=�, DB – C�&� 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?-
�=�, DV – C�&� X?&7
���f 7�: 8=_�
�=_
d== �?T?�=�, DG – C�&� 7
���f = _�
�=� 7�: 8��
-
c&>B= �?T?�=�, DR – C�&� 7
���f = _�
�=� 7�: �?
�=_
d== �?T?�=� (�=C��&B 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�=C��&B 5 - 4�&= =�A&�'
d=&��&X& U�&C>�
�C>8
, 8�7?�:?'�? U�= U&77?��B? U�=�:>=: �?T?�=� 

4&X�
C�& B&�d?Ud== ^4-'&7?�=, '&��& U&C>�&=>b &>&c�
�?�=: =_ ��c&X& C�&: 8 B
�-
7��. 

	 �
T?' C���
? =CU&�b_��>C: 8 >=U&8 &>&c�
�?�=�: 
�� FB

C : DC �DB - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 8 C�&� 7
���f = _�
�=� 
7�: &c&C�&8
�=: �?T?�=�; 

�� FV
C : DC �DV - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 8 C�&� 7
���f 7�: 8=_�
-

�=_
d==;  
�� FG

C : DC�DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=�  8 C�&� 7
���f = _�
�=� 
7�: 8��
c&>B= �?T?�=�; 

�� FG
B : DB �DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?-

�=� 8 C�&� 7
���f = _�
�=� 7�: 8��
c&>B= �?T?�=�; 
�� FV

B : DB �DV - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f = _�
�=� 7�: &c&C�&8
�=: �?T?�=� 
8 C�&� 7
���f 7�: 8=_�
�=_
d==; 

�� FG
V : DV �DG - &>&c�
�?�=? =_ C�&: =Cf&7��f 7
���f 7�: 8=_�
�=_
d== 8 C�&� 7
���f = 

_�
�=� 7�: 8��
c&>B= �?T?�=�; 
�� FR

G : DG �DR - &>&c�
�?�=? =_ C�&: 7
���f = _�
�=� 7�: 8��
c&>B= �?T?�=� 8 C�&� 
7
���f = _�
�=� 7�: �?
�=_
d== �?T?�=�;  

�� FR
V : DV �DR - &>&c�
�?�=? =_ C�&: 7
���f 7�: 8=_�
�=_
d== 8 C�&� 7
���f = _�
�=� 

7�: �?
�=_
d== �?T?�=�. 
�>&c�
�?�=: U&77?��=8
�>C: =�C>��'?�>
�b��'= C�?7C>8
'=: 

T = {TV, TIT, TIE }, , 
X7? TV –=�C>��'?�>
�b��? C�?7C>8
 8=_�
�=_
d== (X?&B&'U&�?�>), TIT –=�C>��'?�>
�b��? 
C�?7C>8
 =�>?��?B>�
�b�&� ��-C�?7�, TIE – =�C>��'?�>
�b��? C�?7C>8
 ?7=�&� =�A&�'
d=-
&��&� C�?7� (��-=�A�
C>��B>���). 

DR – �?
�=_
d=: �?T?�=: 
 
DG – 	��
c&>B
 �?T?�=: 
 
DV – 	=_�
�=_
d=: �?T?�=: 
 
DB – �c&C�&8
�=? �?T?�=: 
 
DC – 4c&� 7
���f = _�
�=� 
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	 C8&� &�?�?7b, =�A&�'
d=&��&? U�&C>�
�C>8& 7
���f = _�
�=� 7�: U�=�:>=: �?T?�=� 
D '&�?> c�>b �
CC�&?�&: D = {Dk} � {Zk}, X7? Dk – C�&� 7
���f, Zk – C�&� _�
�=�. 

)�'� *��������"�����#�����������
�	&��
�������	�
�����������������������	����-�
��
�	�
�

��: U&77?��B= C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B? �?&cf&7='& C&_7
�=? ?7=�&X& &�-
>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 &c�
C>= o�?�X?>=B=, �>& &c�C�&8�?�& C�?7���='. 

4=C>?'��? =CC�?7&8
�=: o�?�X?>=B= U�?7�C'
>�=8
�> B&'U�?BC�&? �
CC'&>�?�=? =C-
C�?7�?'�f U�&c�?' = =�>?X�=���> =CC�?7&8
�=: C=C>?' o�?�X?>=B= (o�?B>�&o�?�X?>=�?-
CB=f, >?U�&-, X
_&-, �?A>?-, �?A>?U�&7�B>&C�
c�?�=:), o�?�X?>=�?CB&� c?_&U
C�&C>= �&CC==, 
�?X=&�
�b��f U�&c�?' o�?�X?>=B=, 8_
='&C8:_?� o�?�X?>=B= = oB&�&'=B=, U?�CU?B>=8��f 
o�?�X?>=�?CB=f =C>&��=B&8 = C=C>?', U�=B�
7�&� '
>?'
>=B= = =�A&�'
>=B= [11]. 

���'= C�&8
'=, 8�U&��:�>C: =CC�?7&8
�=: �
_8=>=: = A��Bd=&�=�&8
�=: B
B &>�
C�?-
8�f C=C>?' o�?�X?>=B= (o�?B>�&o�?�X?>=�?CB=f, X
_&-, �?A>?- = �?A>?U�&7�B>&C�
c�
��=f, 
>?U�&C�
c�
��=f = 7�.), >
B = >&U�=8�&-o�?�X?>=�?CB&X& B&'U�?BC
 (���) 8 d?�&'. �CC�?-
7&8
�=: 8�U&��:�>C: 7�: �&CC==, ?� �?X=&�&8 = 4��. �?_��b>
>� =CC�?7&8
�=� &>�
C�?8�f 
C=C>?' o�?�X?>=B= _
�
C>�� :8�:�>C: =Cf&7��'= 7
���'= 7�: =CC�?7&8
�=� ���, 
 �?_��b-
>
>� =CC�?7&8
�=� �
U�
8�?�=� �
_8=>=: ��� 7&���� ��=>�8
>bC: U�= =CC�?7&8
�=:f �
_-
8=>=: &>�
C�?8�f C=C>?' o�?�X?>=B=. �
B=' &c�
_&', 7�: U�&8?7?�=: C=C>?'��f =CC�?7&8
-
�=� o�?�X?>=B= �?&cf&7='� B&&�7=�
d=: = C&X�
C&8
�=? =Cf&7�&� = �?_��b>=����?� =�-
A&�'
d== 7�: U&���?�=: &c&C�&8
���f 8�8&7&8 = �?B&'?�7
d=�, B&>&��? X&>&8:>C: 7�: 
8�?T�=f &�X
�=_
d=�, 
 7�: o>&X& �?&cf&7='& C&_7
�=? =�>?X�=�&8
��&� =�A&�'
d=&��&� 
= 8��=C�=>?�b�&� C�?7� =CC�?7&8
�=�, 8B���
��?� &�>&�&X=�?CB&? U�&C>�
�C>8& _�
�=�. 

�?&cf&7='&C>b C&_7
�=: ?7=�&X& &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 o�?�X?>=B? 
&c�C�&8�?�
 
B>�
�b�&C>b� U�&c�?'� C&f�
�?�=: ��=B
�b��f _�
�=� �����f C>
�T?X& U&-
B&�?�=:, C8:_
��&� C >?', �>& 8 90-f X&7
f U�&T�&X& 8?B
 U�&=_&T?� &>>&B �
����f B
7�&8 
=_ =�C>=>�>&8 
B
7?'== �
�B, 8 C8:_= C �?' 8 �4�R 4� �
�, B
B = 8& '�&X=f 7��X=f =�-
C>=>�>
f, �
c��7
?>C: 8&_�
C>�&� �
_��8 (�?7&C>
>&��&? B&�=�?C>8& �����f C�?7�?X& 8&_-
�
C>
 U�= �
�=�== c&�bT&X& B&�>=�X?�>
 '&�&7�f �����f = 
CU=�
�>&8). 

�
 �=C��B
f 6-8 U�=8?7?�� U&C>�&?���? 8 CMapTools U�='?�� &�>&�&X=�, =���C>�=-
����=? U�='?�?�=? A�
B>
�b�&X& U&7f&7
 U�= U&C>�&?�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 
_�
�=� 8 o�?�X?>=B?. 

R?>
&�>&�&X=:, 8 B&>&�&� &U�?7?�?�� c
_&8�? U&�:>=: ���, U�=8?7?�
 �
 �=C��B? 6. 
��
�&B 8 c�&B? «��?B>�&o�?�X?>=�?CB=? C=C>?'�» &c&_�
�
?> 8&_'&��&C>b U?�?f&7
 �
 C�?-
7���=� ��&8?�b – B '?>
&�>&�&X== o�?B>�&o�?�X?>=�?CB=f C=C>?' (�=C��&B 7), 
 =_ �?� – B 
��&8�� 7?>
�b��f =�= B&'c=�=�&8
���f &�>&�&X=�. �
 �=C��B? 8 U�=8?7?�
 &7�
 =_ 7?-
>
�b��f &�>&�&X=� - &�>&�&X=: >�
�CU&�>
 o�?B>�&o�?�X==, B&>&�
:, 8 C8&� &�?�?7b, '&�?> 
�
CC'
>�=8
>bC: B
B '?>
&�>&�&X=: =�= B&'c=�=�&8
��
: &�>&�&X=:, ?C�= 8&_�=B�?> �?&c-
f&7='&C>b 7?>
�=_
d== 8f&7:�=f 8 �?� U&�:>=� (�
U�='?�, U&�:>=: «C?>?8�? B&'U
�==»). 

��: �
U&��?�=: &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� �
_�
c&>
� �:7 &�>&�&X=�, &U=-
C
���f, �
U�='?�, 8 [14-16], 8�U&��?� &�>&�&X=�?CB=� =��=�=�=�X U�&c�?'� C=>�
d=&��&-
X& �U�
8�?�=: 8 o�?�X?>=B? [17]. 

1�'�@����� 
	 C>
>b? �
CC'&>�?� A�
B>
�b��� U&7f&7 B C>��B>��=�&8
�=� _�
�=�. ��?7�&�?�
 

A�
B>
�b�
: C>�
>=A=d=�&8
��
: '&7?�b =�A&�'
d=&��&X& U�&C>�
�C>8
, U�=8?7?�& ?� 
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A&�'
�=_&8
��&? &U=C
�=?, �
CC'&>�?� &7=� =_ U&7f&7&8 B &U�?7?�?�=� A�
B>
�b�&� �
_-
'?��&C>=. 

��=8?7?�� U�='?�� U�='?�?�=: A�
B>
�b�&X& U&7f&7
 7�: U&C>�&?�=: =�A&�'
d=&�-
��f >?f�&�&X=�, U�= �
_�
c&>B? ��-=�A�
C>��B>��� C=C>?'��f =CC�?7&8
�=� 8 o�?�X?>=B?, 
U�= U&C>�&?�== =�A&�'
d=&���f C=C>?' = C=C>?' U&77?��B= U�=�:>=: �?T?�=�; U�= U&-
C>�&?�== &�>&�&X=�?CB&X& U�&C>�
�C>8
 _�
�=� 8 o�?�X?>=B?. 

4�?7�?> _
'?>=>b, �>& �
����? �
U�
8�?�=:, C8:_
���? C =CU&�b_&8
�=?' A�
B>
�&8, 
U�&7&��
�> 
B>=8�& �
_8=8
>bC: [18-20]. 

 

 
�=C��&B 6 - R?>
&�>&�&X=: >&U�=8�&-o�?�X?>=�?CB&X& B&'U�?BC
 

 
�=C��&B 7 - R?>
&�>&�&X=: o�?B>�&o�?�X?>=�?CB=f C=C>?' 
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�=C��&B 8 - ��>&�&X=: >�
�CU&�>
 o�?B>�&o�?�X== 

�����&����<�� 

8>&� c�
X&7
�=> C&>��7�=B&8 �
c&�
>&�== ��A&�'
d=&���f >?f�&�&X=� �4�R 4� 

�
�, C&8'?C>�
: �
c&>
 C B&>&��'= = &cC��7?�=? �
����f U�&c�?' CU&C&cC>8&8
�= A&�'�-
�=�&8B? �?_��b>
>&8, U�?7C>
8�?���f 8 C>
>b?. ��&'? >&X&, 
8>&� 8��
�
?> c�
X&7
��&C>b 
o�>�_=
C>� «A�
B>
�b��f 8��=C�?�=�» W
�f
�&8� 	.�. _
 U�?7�&�?���� U&7f&7 B &U�?7?-
�?�=� A�
B>
�b�&� �
_'?��&C>= ^4-'&7?�=. 

�?_��b>
>�, =_�&�?���? 8 C>
>b?, U&���?�� U�= �
C>=��&� A=�
�C&8&� U&77?��B? X�
�-
>&8 �^^� % 16-07-00474 = % 16-07-00569, 
 >
B�? X�
�>
 ��&X�
''� ��?_=7=�'
 �
� 
%229 (2015-2017). 
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FRACTAL APPROACH TO KNOWLEDGE STRUCTURING  
AND EXAMPLES OF ITS APPLICATION 
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massel@isem.irk.ru 

Abstract 
The article describes proposed by author a fractal approach to knowledge structuring, which actively used for develop-
ing to the ontological space of knowledge, primarily in the energy field. We introduce the methodological concept of 
the fractal information space and the concept of fractal stratified (FS) model. It’s given mathematical description of the 
FS-model and one method for determining of the fractal dimension. The examples of the application of fractal approach 
and FS-model in the work carried out under the guidance of author were considered. 
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������(�+ 
��='?�?�=? &�>&�&X=�?CB=f U
>>?��&8 U�&?B>=�&8
�=: C>
�&8=>C: �
CU�&C>�
�?���' U&7f&7&' 
8 &�>&�&X=�?CB&' =��=�=�=�X?. ��>&�&X=�?CB=? U
>>?��� :8�:�>C: A&�'
�=_
d=?� U�&8?�?���f 
�?T?�=�, B&>&��? '&X�> c�>b U&8>&��& =CU&�b_&8
�� U�= �
_�
c&>B? &�>&�&X=�. 	 7
��&� C>
>b? 
&C�&8�&? 8�='
�=? C&C�?7&>&�?�& �
 &7�&� �
_�&8=7�&C>= &�>&�&X=�?CB=f U
>>?��&8 – &�>&�&X=-
�?CB=f U
>>?��
f C&7?��
�=:, B&>&��? U�?7C>
8�:�> C&c&� �?c&�bT=? A�
X'?�>� &�>&�&X=�, 
A&�'
�=_���=? &c&c�����? C=>�
d== U�?7'?>�&� &c�
C>= (�
U�='?�, ��
C>=? 8 C&c�>==, =C-
U&��?�== �&�=, �
�=�=? �
C>?� � &c°?B>
 = 7�.). �
>>?��� C&7?��
�=: =CU&�b_��>C: 8 B
�?C>8? 
C>�&=>?�b��f c�&B&8 U�= �
_�
c&>B? &�>&�&X==. 	 >
B&' C���
? &�=, B
B U�
8=�&, '&X�> c�>b 
�
CT=�?��, CU?d=
�=_=�&8
��, &c°?7=�?�� �
_�
c&>�=B&' 7�: U&���?�=: C&C>
8�&X& U
>>?��
 
C&7?��
�=:, B&>&��� U�?7&C>
8=> c&�?? C�&���� &�>&�&X=�?CB=� A�
X'?�>, U&_8&�:��=� &c?C-
U?�=>b U�?7C>
8�?�=? _�
�=� & �?B&>&�&' &c°?B>? U�?7'?>�&� &c�
C>= C �?&cf&7='&� C>?U?�b� 
7?>
�=_
d==. �7�
B& 8�U&��?�=: >
B=f B&'U&_=d=� U
>>?��&8 C&7?��
�=: �
C>& �? C8&7=>C: B 
U�&C>&'� &c°?7=�?�=� C&&>8?>C>8���=f =' &�>&�&X=�?CB=f A�
X'?�>&8, 
 >�?c��> =f U�?78
�=-
>?�b�&� '&7=A=B
d== = U&C�?7���?X& C8:_�8
�=: =f o�?'?�>&8 &C&c�' &c�
_&'. �>& '&�?> U&-
>�?c&8
>b &> �
_�
c&>�=B
 �
�=�=: _�
�=: C?'
�>=B= >&X& =�= =�&X& U
>>?��
, =CU&�b_�?'&X& 8 
B&'U&_=d==, 
 >
B�? �
8�B&8 &�>&�&X=�?CB&X& =��=�=�=�X
 = >?' C
'�' �C�&��=>b U�='?�?�=? 
U
>>?��&8. 	 7
��&� �
c&>? �
CC'
>�=8
?>C: U�&c�?'
 
8>&'
>=_
d== U&7c&�
 U&7f&7:�=f U
>-
>?��&8 C&7?��
�=: �
 &C�&8? U�?&U�?7?�����f &>�&T?�=� '?�7� �='= = U&C�?7���?X& C=�>?_
 
�
 =f &C�&8? C&C>
8�&X& U
>>?��
 8 C&&>8?>C>8== C >�?c&8
�=: _
7
�= �
_�
c&>�=B
 &�>&�&X==. 
�
CC'
>�=8
?>C: U�='?� C=�>?_
 C&C>
8�&X& &�>&�&X=�?CB&X& U
>>?��
 C&7?��
�=: C =CU&�b_&8
-
�=?' U�?7�&�?��&� U�&d?7���.  

(
)����� �
���: 
��
�
'�), 
��
�
'����	�� ��������, 
��
�
'����	�� ���������', ���
��-
��&�
�) �����&�. 

+�	��������: >
�
�, 9.+. 
8>&'
>=_
d=: C=�>?_
 C&C>
8��f &�>&�&X=�?CB=f U
>>?��&8 C&7?�-
�
�=: / �.
. V&'&8 // ��>&�&X=: U�&?B>=�&8
�=:. – 2016. – �. 6, %2(20). - 4. 162-172. – DOI: 
10.18287/2223-9537-2016-6-2-162-172. 

�"�&���� 
�?C'&>�: �
 >&, �>& �
 7
���� '&'?�> C��?C>8�?> '�&�?C>8& U�&X�
''��f C�?7C>8     

[1-4] = >?f�&�&X=� &�>&�&X=�?CB&X& =��=�=�=�X
 [5-8], �
_�
c&>B
 &�>&�&X=� &C>
�>C: 
C�&��&� _
7
�?�. 	 C8:_= C o>=' U&8>&��&? =CU&�b_&8
�=? (reuse) oAA?B>=8��f U�
B>=B �?-
T?�=: B�
CC&8 _
7
� &�>&�&X=�?CB&X& '&7?�=�&8
�=: :8�:?>C: '�&X&&c?�
��=' U&7f&7&'. 
�7�&� =_ ?X& �?
�=_
d=� :8�:?>C: =CU&�b_&8
�=? &�>&�&X=�?CB=f U
>>?��&8 U�&?B>=�&8
�=:  
(Ontology Design Patterns, ODP). �C�&8��? U�?='��?C>8
 = �?7&C>
>B= U�='?�?�=: U
>>?�-
�&8 U�= �
_�
c&>B? = U&C�?7���?' C&U�&8&�7?�== &�>&�&X=� c��= �
CC'&>�?�� 
8>&�&' 8 
�
c&>? [9].  
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	 C&&>8?>C>8== C [10] ODP U�?7C>
8�:�> oAA?B>=8��? �?T?�=: >=U&8�f U�&c�?' &�>&-
�&X=�?CB&X& '&7?�=�&8
�=:. 	 �
'B
f ODP 7�: B
�7&X& >
B&X& �?T?�=:, U&'='& ?X& &U=C
-
�=:, 7
�>C: &c&c����&? &U�?7?�?�=? U�&c�?'�&� C=>�
d==, 8 B&>&�&� �?&cf&7='& ?X& U�=-
'?�:>b, 
 >
B�? U�?7C>
8�:�>C: U&C�?7C>8=: =CU&�b_&8
�=: 7
��&X& �?T?�=:. �>& U&_8&�:?> 
�
_�
c&>�=B
' �? >�
>=>b 8�?': �
 U&=CB = >?C>=�&8
�=? �
_��f 8
�=
�>&8 �?T?�=: U�&-
c�?'� '&7?�=�&8
�=:, 
 8�c�
>b, =Cf&7: =_ U&C>
8�?��&� U?�?7 �='= _
7
�=, = �?
�=_&8
>b 
8
�=
�>, U�?7�
X
?'�� >?' =�= =��' ODP. �
B=' &c�
_&', U�='?�?�=? ODP U&_8&�:?> C&-
B�
>=>b _
>�
>� >��7
 = 8�?'?�=, 
 >
B�? X
�
�>=�&8
>b B
�?C>8& U&���?��&� 8 =>&X? &�>&-
�&X== _
 C��> U�='?�?�=: U�&8?�?���f �?T?�=� 8 U�&d?CC? ?� �
_�
c&>B=. 

4��?C>8�?> �?CB&�bB& >=U&8 ODP, B
�7�� =_ B&>&��f &�=?�>=�&8
� �
 �?T?�=? �
_-
�=���f 8=7&8 _
7
� &�>&�&X=�?CB&X& '&7?�=�&8
�=:. 	 7
��&� C>
>b? &C�&8�&? 8�='
�=? 
C&C�?7&>&�?�& �
 U�&c�?'
f =CU&�b_&8
�=: &�>&�&X=�?CB=f U
>>?��&8 C&7?��
�=: (Content 
ontology Design Patterns, CDP), B&>&��? U�?7C>
8�:�> 8&_'&���? 8
�=
�>� U�?7C>
8�?�=: 
_�
�=� U�?7'?>�&� &c�
C>= (���) 8 8=7? �
c&�&8 B�
CC&8 &�>&�&X=�, C8:_
���f &>�&T?�=-
:'=, >& ?C>b A�
X'?�>&8 &�>&�&X=�. ��: B
�7&X& CDP _
7
�>C: &c&c����&? &U�?7?�?�=? C=-
>�
d== (General Use Case, GUC), 8 B&>&�&� �?&cf&7='& ?X& U�='?�:>b. �
U�='?�, ��
C>=? 8 
C&c�>== =�= =CU&��?�== �&�=, �
�=�=? �
C>?� � &c°?B>
 = 7��X=?. �Cf&7: =_ GUC, 7�: U
>-
>?��&8 C&7?��
�=: >
B�? _
7
�>C: �
c&�� B8
�=A=B
d=&���f 8&U�&C&8 (Competency 
questions). �
�7�� =_ >
B=f 8&U�&C&8 '&�?> c�>b U�?&c�
_&8
� 8 _
U�&C B &�>&�&X==, &>8?> 
�
 B&>&��� X
�
�>=�&8
��& c�7?> U&���?� 8 C���
? �?
�=_
d== C&&>8?>C>8���?X& U
>>?��
.  

�c�
: Cf?'
 U�='?�?�=: ODP, = 8 �
C>�&C>= U
>>?��&8 C&7?��
�=:, U�?7C>
8�?�
 8 
>?f�&�&X== oBC>�?'
�b�&X& U�&?B>=�&8
�=: &�>&�&X=� (eXtreme Design methodology, XD). 
��
 U&7�
_�'?8
?> U&=CB �
_�
c&>�=B&' �?&cf&7='&X& U
>>?��
 C&7?��
�=: 8 CU?d=
�=_=-
�&8
��&' B
>
�&X? U& B���?8�' C�&8
' = B8
�=A=B
d=&���' 8&U�&C
', ='U&�>=�&8
�=? 
C&&>8?>C>8���?X& ?'� &�>&�&X=�?CB&X& A�
X'?�>
 8 �
_�
c
>�8
?'�� &�>&�&X=�, U&C�?7�-
��
: ?X& B&�B�?>=_
d=: U�>�' &U�?7?�?�=: �
C�?7�=B&8 ?X& o�?'?�>&8 = >?C>=�&8
�=? U&-
���?��&X& A�
X'?�>
 &�>&�&X==. �
_�'??>C:, �
_�
c&>�=B '&�?> �? &c�
���=>b U
>>?��
, 
U&��&C>b� &>8?�
��?X& >�?c&8
�=:' B&�B�?>�&� _
7
�=. 	 >
B&' C���
? ?'� '&�?> U&>�?-
c&8
>bC: B&'c=�
d=: �?CB&�bB=f =_ �=f. �
U�='?�, &U�?7?�?�=? 7?�C>8=:, U&�:7&B = C&C>
8 
o>
U&8 B&>&�&X& _
8=C=> &> ?X& ��
C>�=B&8 = >�?c�?> B&'c=�=�&8
�=: U
>>?��&8 C&7?��
�=: 
«m�
C>=?» (Participation), «�
C>b» (PartOf), «�&C�?7&8
>?�b�&C>b» (Sequence) = «4=>�
d=:» 
(Situation).  

��= o>&' _
'?>=', �>& =CU&�b_&8
�=? B&'c=�
d== �?CB&�bB=f U
>>?��&8 8 �:7? C���
?8 
�? C8&7=>C: B U�&C>&'� &c°?7=�?�=� C&&>8?>C>8���=f =' A�
X'?�>&8 &�>&�&X=�, 
 >�?c�?> 
=f U?�?C>�&�B= = C8:_�8
�=: =f &>�&T?�=:'= &C&c�' &c�
_&'. �>& U�?7°:8�:?> B �
_�
c&>-
�=B� 7&U&��=>?�b��? >�?c&8
�=: �
�=�=: CU?d=
�=_=�&8
���f _�
�=� = �
8�B&8 &�>&�&X=-
�?CB&X& =��=�=�=�X
. �?' C
'�' C�=�
?>C: U&�b_
 &> =CU&�b_&8
�=: >?f�&�&X== U
>>?��&8. 
��?7C>
8�?�=? �? 8 B
>
�&X? 8C?X& '�&�?C>8
 B&'c=�
d=� �?d?�?C&&c�
_�& 8 8=7� =f c&�b-
T&X& �=C�
. 

��: �?T?�=: o>&� U�&c�?'� 8 7
��&� �
c&>? �
CC'
>�=8
�>C: CU?d=A=�?CB=? 8&U�&C� 
B&'c=�=�&8
�=: U
>>?��&8 C&7?��
�=: = U�?7�
X
?>C: >?f�&�&X=: X?�?�
d== C&C>
8�&X& 
U
>>?��
 U& >�?c&8
�=:' U&�b_&8
>?�:. �� U�='?�?�=? U&_8&�=> 
8>&'
>=_=�&8
>b U&7c&� 
B&'c=�
d=� U
>>?��&8 = B&'U&�&8B� C&&>8?>C>8���=f =' &�>&�&X=�?CB=f A�
X'?�>&8 C &c-
�
_&8
�=?' 8 =>&X? A�
X'?�>
 &�>&�&X== C&C>
8�&X& U
>>?��
 C&7?��
�=:, U&_8&�:��?X& 
&c?CU?�=>b 7&���&? U�?7C>
8�?�=? _�
�=� ���. 
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1 .K>�+ *��(�&!�� <����=� <�<��"���� *������� <�&��#���+ 
	 &c�?' C���
? U�&d?7��
 C=�>?_
 C&C>
8�&X& U
>>?��
 C&7?��
�=: - X C&C>&=> =_ C�?-

7���=f T
X&8:  
1)� U&�b_&8
>?�b 8�c=�
?> �
�
�b��� U
>>?��. 4&&>8?>C>8���=� ?'� A�
X'?�> &�>&�&X== 

C>
�&8=>C: &C�&8&� 7�: A&�'=�&8
�=: A�
X'?�>
 7�: C=�>?_=��?'&X& U
>>?��
 X; 
2)� C�?7= U&�:>=�, U�?7C>
8�?���f B�
CC
'= 8 &�>&�&X=�?CB&' A�
X'?�>? U
>>?��
 X, 

U&�b_&8
>?�b 8�c=�
?> >&, &U=C
�=? B&>&�&X& &� f&>?� c� �
CT=�=>b 7��X='= U
>>?�-
�
'=; 

3)� =Cf&7: =_ 8�c�
��&X& U&�:>=: = U
>>?��
, B B&>&�&'� &�& &>�&C=>C:, A&�'=��?>C: = 
U�?7C>
8�:?>C: U&�b_&8
>?�� �
c&� U�?7�
X
?'�f U
>>?��&8 (Set of offered patterns, 
SOP); 

4)� U&�b_&8
>?�b 8�c=�
?> �?�
?'�� U
>>?�� =_ U�?7�&�?���f 7�: 7&c
8�?�=: 8 C=�>?_=-
��?'�� U
>>?�� X; 

5)� U& �?�
�=� U&�b_&8
>?�: &C��?C>8�:?>C: U&8>&� T
X&8 2) - 4) =�= _
8?�T?�=? U�&d?7�-
�� U?�?f&7&' B T
X� 6); 

6)� U&�b_&8
>?�b &C��?C>8�:?> �?&cf&7='�� U�
8B� U&���?��&X& U
>>?��
 X. 
�
'?>=', �>& U?�8�� T
X U�&d?7��� >�?c�?> >&X&, �>&c� U&�b_&8
>?�b c�� _�
B&' C U
>-

>?��
'= C&7?��
�=: 7�: 8�c&�
 =_ �=f U&7f&7:�?X& 7�: �?T?�=: U&C>
8�?��&� _
7
�= '&-
7?�=�&8
�=:. 	 C���
? _
>��7�?�=� C >
B=' 8�c&�&' U& �'&��
�=� U�?7�
X
?>C: U
>>?�� 
«	=7� C���&C>?�» (Type of entities). �� ='??> U�&C>�� C>��B>��� = &U�?7?�:?> C U&'&�b� 
B�
CC&8 C8&?X& A�
X'?�>
 &�>&�&X== &C�&8��? >=U� C���&C>?� ���, >
B=? B
B «�
�?C>8&» 
(Quality), «�c°?B>» (Object), «4&c�>=?» (Event), «
cC>�
B>��� &c°?B>» (Abstract). �C&c?�-
�&C>b� ?X& =CU&�b_&8
�=: U�= C=�>?_? :8�:?>C: 8&_'&��&C>b 7�: U&�b_&8
>?�: 7&c
8�:>b 
&>7?�b��? B�
CC� o>&X& U
>>?��
. �
U�='?�, U&�b_&8
>?�b '&�?> 7&c
8=>b 8 C=�>?_=��?'�� 
U
>>?�� X >&�bB& B�
CC «�c°?B>» 7
��&X& U
>>?��
 = 7
�?? �
CT=�:>b o>&> B�
CC 7��X='= 
U
>>?��
'=. 

��= A&�'=�&8
�== �
c&�
 U�?7�
X
?'�f U
>>?��&8 �
 B
�7&� =>?�
d== ��=>�8
�>C: 
C�?7���=? &>�&T?�=: [11, 12] '?�7� U
>>?��
'=: 
�� �>�&T?�=? «
=�)�
��������» (specialization) - �
>>?�� P2 CU?d=
�=_=��?> 7��X&� U
>-

>?�� P1, B&X7
 U& B�
��?� '?�? &7=� =_ B�
CC&8 =�= &7�& =_ C8&�C>8 8 P2 :8�:?>C: U&7-
B�
CC&' =�= U&7C8&�C>8&' �?B&>&�&X& B�
CC
 =�= C8&�C>8
 P1. ��= o>&' 8 &C>
�b�&' P1 
= P2 =7?�>=���. 

�� �>�&T?�=? «����� /

��» (has-components) U�&:8�:?>C: 8 C�?7���=f C���
:f: 
�� �
>>?�� P2 �
CT=�:?> (extends) U
>>?�� P1, >.?. B&X7
 P2 C&7?��=> P1 d?�=B&' = 

7&c
8�:?> �&8�? B�
CC� =�= C8&�C>8
; 
�� �
>>?�� P3 =�>?X�=��?> U
>>?��� (integrates) P2 = P1, >.?. B&X7
 P3 8B���
?> P1 = 

P2; 
�� �
>>?�� P3 &c°?7=�:?> (merges) U
>>?��� P2 = P1, >.?. B&X7
 P3 8B���
?> P1 = P2 

= _
7
?> f&>: c� &7�& &>�&T?�=? '?�7� 78�': B�
CC
'= =_ P1 = P2. 
�� �>�&T?�=? «
�����
��
�» (related) '?�7� U
>>?��
'= P1 = P2 �C>
�
8�=8
?>C: 8 C���
?, 

?C�= &�= ='?�> �?B&>&��? &c�=? B�
CC� =�= �
C�?7��> �?B&>&��? B�
CC� 7��X 7��X
. 
��= o>&' 8 &C>
�b�&' P1 = P2 �
_�=���. 
m��> U�=8?7����f &>�&T?�=� U�&=_8&7=>C: U�= A&�'=�&8
�== �
c&�
 U�?7�
X
?'�f 

U
>>?��&8 7�: �?B&>&�&X& U
>>?��
 X – SOP(X) U& C�?7���=' U�
8=�
': 
�� ��
���� ���
���
)�� �=�

��� – ?C�= U
>>?�� A CU?d=
�=_=��?> U
>>?�� X, >& A 8B��-

�
?>C: 8 SOP(X); 
�� ��
���� ���
���
)�� �=�

��� /

�� – ?C�= U
>>?�� B �
C>b U
>>?��
 X, 
 U
>>?�� A 

CU?d=
�=_=��?> U
>>?�� B, >& U
>>?�� A 8B���
?>C: 8 SOP(X); 
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�� ��
���� �

±������ �=�

��� – ?C�= U
>>?�� A C&&>�?C�� C U
>>?��&' X �?�?_ 8�-
c�
��&? U&�b_&8
>?�?' U&�:>=?, >& &� 8B���
?>C: 8 '�&�?C>8& SOP(X); 

�� ��
���� �=�

��� )���&� – ?C�= U
>>?�� A C&7?��=> U
>>?�� X 8 B
�?C>8? �
C>=, >& A 
8B���
?>C: 8 SOP(X). 
��= 7&c
8�?�== �&8&X& U
>>?��
 8 C=�>?_=��?'�� U&�b_&8
>?�� U�?7C>
8�:�>C: �
 8�-

c&� �
_�=���? 8
�=
�>� 7&c
8�?�=: 8 8=7?: 
})}{},({{ kjni AConceptEConceptactionAO � , 

X7? {EConceptj} – U&7'�&�?C>8& U&�:>=� C=�>?_=��?'&X& U
>>?��
 = {AConceptk} U&7'�&�?-
C>8& U&�:>=� 7&c
8�:?'&X& U
>>?��
, �
7 B&>&��'= c�7?> U�&=_8?7?�& 7?�C>8=? - actionn. 

�?�C>8=: _
8=C:> &> B&�B�?>��f U
>>?��&8 = '&X�> 8B���
>b U?�?='?�&8
�=? U&�:>=: 
C=�>?_=��?'&X& U
>>?��
 C ���>&' 7&c
8�:?'&X&, &U�?7?�?�=? 7&c
8�:?'&X& U&�:>=: B
B C�-
U?�/U&7B�
CC
 7�: C��?C>8���?X& =�= ?X& _
'?�?�=: = 7��X=?. �
U�='?�, U�= �
CT=�?�== 
U&�:>=: «4&c�>=?» (Event) U&C�?7C>8&' U
>>?��
 «�&��?Bd=:» (Collection) C d?�b� U�?7-
C>
8�?�=: ?X& 8 8=7? �?B&>&�&X& '�&�?C>8
, c�7?> U�?7�&�?�& C'?�=>b =': � U&�:>=: «4&-
c�>=?» �
 «�&��?Bd=:4&c�>=?» (EventCollection). 

2 .<�K����<�� �<*���=�"���+ ��'����%? *�������" *�� <����=�  
��&8?7?�=? C=�>?_
 C =CU&�b_&8
�=?' �?B&>&��f &c�=f U
>>?��&8 C&7?��
�=: ='??> 

�?B&>&��? &C&c?��&C>=. �7�=' =_ >
B=f U
>>?��&8 :8�:?>C: «4=>�
d=:» (Situation). �
B B
B 
&� =CU&�b_�?>C: 8 B
�?C>8? &C�&8� (B
B �
C>b =/=�= U�?7&B) 7�: �?B&>&��f 7��X=f &c�=f 
U
>>?��&8 C&7?��
�=: (7
�?? c�7?' �
_�8
>b =f «4=>�
d=&���? U
>>?���»), >& U�=8?7?�-
��? 7
�?? U�=?'� U�='?�='� = B �='. 4=>�
d=&���? U
>>?��� U�='?�:�>C: 8 C���
? 
�?&cf&7='&C>= U�?7C>
8�?�=: n-
��&X& &>�&T?�=: (n>2) '?�7� C���&C>:'= ���. �
U�=-
'?�, U�?7C>
8�?�=? C>
>�C
 &c°?B>
, ��
C>8���?X& 8 �?B&>&�&' C&c�>==, =�= �
�=�=? � U
-
d=?�>
 7=
X�&_
 C &U�?7?����&� 8?�&:>�&C>b�. 	 o>&' C���
? &>�&T?�=: c�7?> >?��
���'=. 
	8=7� >&X&, �>& �
 C?X&7�:T�=� 7?�b �
CU�&C>�
�?���' C�?7C>8&' &U=C
�=: &�>&�&X=� :8-
�:?>C: :_�B 8?c-&�>&�&X=� (Ontology Web Language, OWL), B&>&��� U&_8&�:?> _
7
8
>b 
>&�bB& c=�
���? &>�&T?�=:, U�?7C>
8�?�=? &>�&T?�=� c&�bT?� 
��&C>= U�&=_8&7=>C: C 
U&'&�b� &U�?7?�?�=: «�?=A=d=�&8
��&X& &>�&T?�=:» (reified relation). �
��&? «&>�&T?-
�=?» :8�:?>C: CU?d=
�b��' B�
CC&' «4=>�
d=:» (Situation), B&>&��� ='??> c=�
���? &>�&-
T?�=: «_
7
�-7�:» (isSettingFor) C& 8C?'= ��
C>�=B
'= n-
��&X& &>�&T?�=: (B&'U&�?�>
'= 
C=>�
d==), (�=C��&B 1). 
 

 
�=C��&B 1 – �=
X�
''
 B�
CC&8 CDP «4=>�
d=:» (Situation) 

 �
'?>=', �>& &c���& U�= =CU&�b_&8
�== 7
��&X& U
>>?��
 &>�&T?�=? «_
7
�-7�:» _
'?-
�:?>C: c&�?? B&�B�?>��' &>�&T?�=?'-�
C�?7�=B&', �B
_�8
��=' �
 �&�b C&&>8?>C>8���?-
X& U&�:>=: 8 7
��&� C=>�
d==. �
B=' &c�
_&', 8C? B&'U&�?�>� C=>�
d== – ��
C>�=B= n-

��&X& &>�&T?�=: C8:_
�� '?�7� C&c&� �?�?_ &>�&T?�=: C U&�:>=?' C=>�
d==.  

��= 8�U&��?�== C=�>?_
 C =CU&�b_&8
�=? C=>�
d=&���f U
>>?��&8 8&_'&��� C�?7��-
�=? C���
=: 
1)� C=>�
d=&���� U
>>?�� U�='?�:?>C: B U&�:>=� C=�>?_=��?'&X& U
>>?��
 = U�= o>&' 8 

U&C�?7�?' �?> 7��X=f C=>�
d=&���f U
>>?��&8, 7&c
8�?���f �
�??; 
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2)� C=>�
d=&���� U
>>?�� U�='?�:?>C: B U&�:>=� C=�>?_=��?'&X& U
>>?��
, B&>&�&? ��? 
:8�:?>C: B&'U&�?�>&' C=>�
d==, _
7
��&� 7��X=' C=>�
d=&���' U
>>?��&'; 

3)� C=>�
d=&���� U
>>?�� U�='?�:?>C: B U&�:>=� C=�>?_=��?'&X& U
>>?��
, B&>&�&? �? :8-
�:?>C: B&'U&�?�>&' C=>�
d==, _
7
��&� 7��X=' C=>�
d=&���' U
>>?��&'. ��= o>&' 
C�?7= U
>>?��&8, 7&c
8�?���f �
 U�?7�7��=f T
X
f, ?C>b C=>�
d=&���?. 
	 U?�8&' C���
? U&�b_&8
>?�� U�?7�
X
�>C: �
 8�c&� �?CB&�bB& 8
�=
�>&8 7&c
8�?�=:, 

&U�?7?�:��=f B
B=? =_ U&�:>=� C�?7�?> 8B���=>b 8 C=>�
d=�, &U�?7?�:?'�� 7&c
8�:?'�' 
U
>>?��&'.  

	& 8>&�&' C���
? 8
�=
�>� 7&c
8�?�=: c�7�> 8B���
>b 8�U&��?�=?: 
�� =�&��+���� (absorption) C=>�
d==, _
7
��&� 8 7&c
8�:?'&' C=>�
d=&��&' U
>>?��?. 	 

o>&' C���
? ?� B&'U&�?�>� c�7�> 8B���?�� 8 C��?C>8����� 8 C=�>?_=��?'&' U
>-
>?��?; 

�� ���²/���� (inclusion) C=>�
d==, _
7
��&� 8 7&c
8�:?'&' C=>�
d=&��&' U
>>?��?, 8 8=-
7? B&'U&�?�>
 8 C��?C>8����� 8 C=�>?_=��?'&' U
>>?��?. 
�&X�&�?�=? C�?7�?> 8�U&��:>b, B&X7
 U�= c�7��?' =CU&�b_&8
�== &�>&�&X==, 8B���
-

��?� C=�>?_=��?'�� U
>>?��, �? U�?7U&�
X
?>C: 8�7?�:>b &>7?�b�& B&�>?BC> C=>�
d== 
(�
c&� ?? B&'U&�?�>&8 = &>�&T?�=� '?�7� �='=) 7&c
8�:?'&X& C=>�
d=&��&X& U
>>?��
. 
�>& U&_8&�=> �'?�bT=>b 8 &�>&�&X== B&�=�?C>8& B�
CC&8-C=>�
d=�, B&>&��? :8�:�>C: 8 
c&�bT?� C>?U?�= =CB�CC>8?���'= 8 >&' C'�C�?, �>& �
C>& �? C&&>8?>C>8��> U&�:>=:' ���.  

	B���?�=? C=>�
d== 8 8=7? B&'U&�?�>
 C��?C>8���?� C�?7�?> 8�U&��:>b, B&X7
 ?� 
B&�>?BC> :8�:?>C: _�
�='�'. � >
B=' C���
:' &>�&C=>C: =CU&�b_&8
�=? U�= C=�>?_? U
>>?�-
�
 «�&C�?7&8
>?�b�&C>b» (Sequence) =�= ?X& U�&=_8&7��f. 4 U&'&�b� o>&X& U
>>?��
 '&�-
�& _
7
>b U&�:7&B C�?7&8
�=: �?B&>&��f C���&C>?� _
 C�?> &U�?7?�?�=: '?�7� �='= &>�&-
T?�=� «C�?7�?>» (follows), «C�?7�?>-�?U&C�?7C>8?��&» (directlyFollows), «U�?7T?C>8�?>» 
(precedes), «U�?7T?C>8�?>-�?U&C�?7C>8?��&» (directlyPrecedes) (�=C��&B 2).   

 

 
�=C��&B 2 – �=
X�
''
 B�
CC&8 CDP «�&C�?7&8
>?�b�&C>b» (Sequence) 

��= 7&c
8�?�== 7
��&X& U
>>?��
 8 C��?C>8����� C=>�
d=� U�&=_8&7=>C: ?X& U�=8?-
7?�=? B C=>�
d=&��&'� U
>>?��� (�=C��&B 3).  

�>& U�?7U&�
X
?> U�?7C>
8�?�=? _
7
��&� 8 �?' U&C�?7&8
>?�b�&C>= 8 8=7? B�
CC
-
C=>�
d== «4=>�
d=:�&C�?7&8
>?�b�&C>b» (SequenceSit), 8B���
��?� ?7=�C>8?���� B&'U&-
�?�> – U?�8�� o�?'?�> (FirstSegment), B&>&��� 8 C8&� &�?�?7b CC��
?>C: �?�?_ &>�&T?�=? 
«='??>-C�?7���?�-C?X'?�>» (hasNextSeg) �
 C�?7���=� = �
 �U&�:7&�=8
?'�� C���&C>b 
(Entity). 

�&���?���� B�
CC-C=>�
d=: «4=>�
d=:�&C�?7&8
>?�b�&C>b» (SequenceSit) C>
�&8=>C: 
U�= 7&c
8�?�== B&'U&�?�>&' C��?C>8���?�. �
B=' &c�
_&', �7
?>C: C&f�
�=>b _
7
���� 
U&�:7&B �
 o�?'?�>
f. 
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�=C��&B 3 – �=
X�
''
 B�
CC&8 CDP «�&C�?7&8
>?�b�&C>b» (Sequence),  
U�?&c�
_&8
��&X& 8 C=>�
d=&���� U
>>?�� 

�?B&'?�7�?>C: >
B�? 8�U&��:>b 8B���?�=? U�= 7&c
8�?�== C=>�
d=&���f U
>>?��&8, 
_
7
��=f C�&���? C8&�C>8
. �
B=? C8&�C>8
 &c���& U�?7C>
8�:�> 
>�=c�>� &c°?B>&8 ��� 
C 7&U&��=>?�b�&� f
�
B>?�=C>=B&� (8?�&:>�&C>b�, >&��&C>b� = 7�.) =�= 8B���
�> �?CB&�b-
B& 
CU?B>&8 (�
U�='?�, B&'U
�=: ='??> ?�?'?C:���� U�=c��b 1 000 000 ��c, B&>&�
: C�=-
�
?>C:). �
���? C8&�C>8
 >
B�? U�?7C>
8�:�>C: 8 8=7? U&7B�
CC&8 B�
CC
 «4=>�
d=:», ='?-
��=f CU?d=
�b�&? �
='?�&8
�=? 8 >?�'=�
f ��� (�
U�='?�, «��?�7�_'?�?�=:�&f&7
»). 
�>= U&7B�
CC� c�7�> U&>?�:�� 8 C���
? 8�U&��?�=: U&X�&�?�=: >
B=f C=>�
d=�, >
B B
B 8 
o>&' C���
? =f B&'U&�?�>� C>
��> B&'U&�?�>
'= C��?C>8���?� C=>�
d==, 
 &�= C
'= C>
-
��> �? ����� = c�7�> &>c�&T?��. �>& '&�?> &>�=d
>?�b�& CB
_
>bC: �
 U&��&>? U�?7C>
8-
�?�=: U&�:>=��&� C=C>?'� ��� 8 &�>&�&X==.  

	 >�?>b?' C���
? U&�b_&8
>?�� c�7�> U�?7�&�?�� 8
�=
�>� 7&c
8�?�=: 78�f 8=7&8. 
�?�8�? c�7�> U�?7U&�
X
>b 7&c
8�?�=? C=>�
d== C 8B���?�=?' 8 �?� �
_�=���f B&'c=�
-
d=� U&�:>=�, �? :8�:��=fC: B&'U&�?�>
'= 7��X=f C=>�
d=� 8 C=�>?_=��?'&' U
>>?��?. 
	>&��? c�7�> U�?7C>
8�:>b 8&_'&���? 8B���?�=: 8 C��?C>8���=? =�= U&X�&�?�=: ='= 
7&c
8�:?'&� C=>�
d==. 

3 ���$�� <����=� <�<��"���� ����������<'��� *������� <�&��#���+ 
	 B
�?C>8? U�='?�
 �
CC'&>�=' C=�>?_ U
>>?��
 7�: U�?7C>
8�?�=: 8 &�>&�&X== =�A&�-

'
d== & 8?�&:>�&� U�&7&��=>?�b�&C>= 8�U&��?�=: �
c&> U�= �
_�
c&>B? 8?cC
�>
 �
_�=�-
��'= �
_�
c&>�=B
'=. �
��
: =�A&�'
d=: '&�?> c�>b U&�?_�
 7�: U�
�=�&8
�=: 7?:>?�b-
�&C>= 8 A=�'?, CU?d=
�=_=����=�C: �
 C&_7
�== 8?c-�?C��C&8 =�= �? U�= U&7c&�? =CU&�-
�=>?�?� �
 c=��? A�=�
�C?�&8.  

�C�= 
cC>�
X=�&8
>bC: &> &U=C
�=: _
7
�= 8 >?�'=�
f ���, >& 8 7
��&' C���
? ����& 
U�?7C>
8=>b 7?�C>8=?, C&C>
8 ��
C>�=B&8 B&>&�&X& &U�?7?�:?> ?X& 8?�&:>��� U�&7&��=>?�b-
�&C>b. �&7�?�B��', �>& 8 7
��&' C���
? �?7&C>
>&��& U�&C>& C&_7
>b B�
CC�, U�?7C>
8�:�-
�=? 7?�C>8=?, ��
C>�=B
 = U�&7&��=>?�b�&C>b = C&?7=�=>b =f &>�&T?�=:'=. �?&cf&7='& 
&U�?7?�=>b '?�7� �='= >?��
��&? &>�&T?�=?, >?' C
'�' &c°?7=�=>b =f 8 ?7=��� B&�>?BC>. 
	 �?_��b>
>? C=�>?_
 c�7?> U&���?� =�8
�=
�>��� U& &>�&T?�=� B ��� U
>>?�� C&7?��
-
�=:.  

�
�b�?�T?? U�='?�?�=? o>&X& 
cC>�
B>�&X& U
>>?��
 _
B���
?>C: 8 ?X& CU?d=
�=_
d==, 
>& ?C>b &U�?7?�?�== 7�: ?X& B�
CC&8 = &>�&T?�=� �
C�?7�=B&8, C&&>8?>C>8���=f B&�B�?>-
��' &c°?B>
' = &>�&T?�=:' ���. 	 �
T?' C���
? >
B='= �
C�?7�=B
'= '&X�> c�>b B�
CC 
«�
C>&'=_
d=: =�>?�A?�C
» (Design Customization) - U&7B�
CC 7?�C>8=:, U�?7C>
8�:��=� 
&7=� =_ 8=7&8 �
c&> U�= C&_7
�== 8?c-�?C��C
, = «	?c-�
_�
c&>�=B» (Web-developer) – U&7-
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B�
CC &c°?B>
, U�?7C>
8�:��=� =CU&��=>?�: _
7
�=. �
CC'&>�=' C�
�
�
 U�&d?7��� C=�>?_
 
=�8
�=
�>�&X& B ��� C&C>
8�&X& U
>>?��
. 

4��?C>8�?> �?CB&�bB& CU&C&c&8 ?X& U&���?�=:. �
�?? c�7?> �
CC'&>�?� &7=� =_ 8&_-
'&���f. 	 B
�?C>8? =Cf&7�&X& �
 U?�8&' T
X? =CU&�b_�?' U
>>?�� «	=7� C���&C>?�» 
(TypeOfEntities). �_ 7
��&X& U
>>?��
 =CU&�b_�?' ?X& B�
CC «4&c�>=?» (Event), 88=7� >&X&, 
�>& 7?�C>8=? (Action), B&>&�&? '� f&>=' U�?7C>
8=>b, c�7?> �
CC'
>�=8
>bC: B
B ?X& U&7-
B�
CC. �
B=' &c�
_&', 7&c
8�?�=? U
>>?��
 «	=7� C���&C>?�» U&7�
_�'?8
?> 8B���?�=? 8 
C=�>?_=��?'�� B�
CC
 «4&c�>=?» = C&_7
�=? ?X& U&7B�
CC
 - «�&74&c�>=?» (SubEvent). 
�
���� B�
CC X?�?�=��?>C: 
8>&'
>=�?CB=, ?X& =': '&�?> c�>b =_'?�?�& �
 U&C�?7�?' T
X? 
U�&d?7��� (�=C��&B 4
). 

 

a), b), c), d), e) – 8=7� (T
X=) A&�'=�&8
�=: C&C>
8�&X& &�>&�&X=�?CB&X& U
>>>?��
 

�=C��&B 4 – ��='?� C=�>?_
 C&C>
8�&X& &�>&�&X=�?CB&X& U
>>?��
 

R�&�?C>8& U�?7�
X
?'�f U
>>?��&8 �
 7
��&' T
X? c�7?> ='?>b 8=7: 
SOP1(SubEvent) = {Componency, PartOf, Timeinterval, Region, Sequence, Bag, List, Collec-

tion,  Set, TypesOfEntities, CoParticipation, NaryParticipation, ParticipantRole, Participation, 
Classification,  Situation}. 

�
 C�?7���?' T
X? 7�: �
CT=�?�=: U&�:>=: «�&74&c�>=?» 8�c=�
?>C: C=>�
d=&���� 
U
>>?�� «N-
��&? ��
C>=?» (NaryParticipation), >
B B
B &� &U�?7?�:?> �?&cf&7='�? 
>�=c�>� 
C&c�>=: (��
C>�=B= = U�&7&��=>?�b�&C>b). ��?7�
X
?'�� CU&C&c 7&c
8�?�=: c�7?> C�?7�-
��=': 
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� 
 � 
)},({1 ipationNaryParticSubEventonentaddSitCompAO n� . 
�
���� CU&C&c 8B���
?> B�
CC «�&74&c�>=?» 8 C=>�
d=�, _
7
���� 7&c
8�:?'�' U
>-

>?��&' «N-
��&? ��
C>=?». 4=�>?_=��?'�� U
>>?�� U�='?> 8=7 (�=C��&B 4b). 
�
'?>=', �>& 8 U&���?��&' �
 7
��&' T
X? U
>>?��? ��? ='??>C: B�
CC, B&>&��� &U�?-

7?�:?> 8�?'?��&� =�>?�8
� 7?�C>8=: – «	�?'?��&� =�>?�8
�» (TimeInterval). �7�
B& �
' 
�?&cf&7='& 7&c
8=>b 7&U&��=>?�b��� f
�
B>?�=C>=B� – ?X& 8?�&:>�&C>b. ��: o>&X& �
7& 
CA&�'=�&8
>b ?�� &7�& >?�
��&? &>�&T?�=? C U&'&�b� U
>>?��
 «4=>�
d=:». ��: o>&X& 
8�c=�
?' U&�:>=? «	�?'?��&� =�>?�8
�» 7�: �
CT=�?�=:. 

R�&�?C>8& U�?7�
X
?'�f U
>>?��&8 �
 7
��&' T
X? c�7?> ='?>b 8=7: 
SOP2(TimeInterval) =  {Componency, ActingFor, PartOf, Parameter, Timeinterval, Bag,  Se-

quence, List, Set, CoParticipation, NaryParticipation,   ParticipantRole,   Participation, Classifica-
tion, Situation,   Collection, TypesofEntities}. 

	�c=�
?' U
>>?�� «4=>�
d=:» (Situation) 7�: 7&c
8�?�=:. ��?7�
X
?'�? 8
�=
�>� 7&-
c
8�?�=: c�7�> _
B���
>bC: 8 U&X�&�?�== 7&c
8�:?'&� C=>�
d== =�= ?� 8B���?�== C 8�?C?-
�=?' 8 �?� �
_�=���f B&'c=�
d=� U&�:>=� C=�>?_=��?'&X& U
>>?��
: 

� 
 � 
)},({1 SituationipationNaryParticabsorbSitAO � , 
� 
 � 
� �

� 
 � 
� �
� 
 � 
� � ...}/,,

/,
,,{42

SituationSubEventalTimeIntervonentaddSitComp
SituationalTimeIntervonentaddSitComp

SituationipationNaryParticincludeSitAO ��

 

	�c=�
?' 8
�=
�> AO2 – 8B���?�=? C=>�
d== C 7&c
8�?�=?' 8 �?� U&�:>=: «	�?'?��&� 
=�>?�8
�» (TimeInterval). 4=�>?_=��?'�� U
>>?�� U�='?> 8=7, U&B
_
���� �
 �=C��B? 4C. 

�
 C�?7���?' T
X? �
' �?&cf&7='& 7&U&��=>b 7&c
8�?���� C=>�
d=� U&�:>=?', B&>&-
�&? c�7?> &c&_�
�
>b 8?�&:>�&C>b. ��: o>&X& 8�c=�
?' U&�:>=? «4=>�
d=:» (Situation) 7�: 
�
CT=�?�=: = U
>>?�� «	=7� C���&C>?�» (TypeOfEntities) 7�: 7&c
8�?�=:. 4�?7= U�?7�&-
�?���f 8
�=
�>&8 8�c=�
?>C: 8
�=
�> C 7&c
8�?�=?' U&�:>=: «
cC>�
B>��� &c°?B>» 
(Abstract), B&>&�&? c�7?> =CU&�b_&8
>bC: 7�: U�?7C>
8�?�=: 8?�&:>�&C>=: 

� 
 � 
� �},{ tSubAbstracSituationonentaddSitCompAOn � . 
	 7
��&' C���
?, B
B = U�= U�&T�&' =CU&�b_&8
�== U
>>?��
 «	=7� C���&C>?�», 7�: 

B�
CC
, U�?7C>
8�:��?X& 8�c�
��&? U&�:>=?, 
8>&'
>=�?CB= C&_7
�>C: U&7B�
CC – «�&7
c-
C>�
B>��� &c°?B>» (SubAbstract), B&>&��� = 7&c
8�:?>C: 8 C=>�
d=� (�=C��&B 4d). 

4=�>?_ U
>>?��
 _
8?�T
?>C: B&��?B>=�&8B&� �
='?�&8
�=� &>�&T?�=� = B&�d?U>&8 
(�=C��&B 4e). �&���?���� U
>>?�� U&_8&�:?> &>8?�
>b �
 B8
�=A=B
d=&���? 8&U�&C� U
>-
>?��&8, =CU&�b_&8
���f 7�: ?X& C=�>?_
, 
 >
B�? �
 8&U�&C�, &U�?7?�:?'�? _
7
��&� C=>�
-
d=?�. �
U�='?�, «�
B&8
 8?�&:>�&C>b 7
��&� 7�=>?�b�&C>= 7?�C>8=: C o>='= =CU&��=>?�:-
'=?». �
B=' &c�
_&', 8 �?_��b>
>? c�� C=�>?_=�&8
� U
>>?��, U&_8&�:��=� U�?7C>
8�:>b 8 
&�>&�&X== c&�?? C�&���? &U=C
�=: _�
�=� ���. 

4U?d=
�=_=��?' U&���?���� U
>>?��, &U�?7?�=8 U&7B�
CC� «�
C>&'=_
d=: =�>?�A?�-
C
» (Design Customization) = «	?c-�
_�
c&>�=B» (Web-developer), C&&>8?>C>8���=? >?�'=�
' 
��� (�=C��&B 5). 

�CU&�b_&8
�=? 7
��&X& U
>>?��
 8 �
'B
f &�>&�&X==, �
U�='?� c=��= A�=�
�C?�&8, 
U&_8&�=> A&�'
�=_&8
>b U�?7�&�?�=: U& 8�U&��?�=� &7�&� B&�B�?>�&� �
c&>� U& B
C>&-
'=_
d== 7=_
��
 C
�>
 �
_��'= =CU&��=>?�:'= C &U�?7?����&� 8?�&:>�&� U�&7&��=>?�b�&-
C>b�. �
 &C�&8? o>&� =�A&�'
d== '&��& 8U&C�?7C>8== U�&=_8&7=>b U&7c&� =CU&��=>?�: 
=�= &U�?7?�:>b 8&_'&��&C>b _
8?�T?�=: 7
��&� �
c&>� 8 &>8?7���&? 8�?':. 
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�=C��&B 5 – 4U?d=
�=_
d=: C&C>
8�&X& &�>&�&X=�?CB&X& U
>>?��
 

4 1�'�@����� 
	 C>
>b? �
CC'&>�?�
 U�&c�?'
 C=�>?_
 C&C>
8��f &�>&�&X=�?CB=f U
>>?��&8 C&7?��
-

�=: 7�: =f U&C�?7���?X& U�='?�?�=: U�= �?T?�== _
7
� U�?7C>
8�?�=: _�
�=� ���. �U�?-
7?�?�
 &c�
: U�&d?7��
 C=�>?_
, 
 >
B�? �
CC'&>�?�� �?B&>&��? C���
= B&'c=�=�&8
�=: 
&c�=f U
>>?��&8 C&7?��
�=:. �&7c&� U
>>?��&8, =CU&�b_�?'�f U�= C=�>?_?, U�&=_8&7=>C: 
U& U�?7�&�?���' U�
8=�
' �
 &C�&8? &>�&T?�=� '?�7� U
>>?��
'=.  

 �
 &C�&8? U&���?���f �?_��b>
>&8 U�
�=��?>C: �
_�
c&>B
 U�&X�
''�&X& C�?7C>8
, B&-
>&�&? U&_8&�=> &c�?X�=>b oBCU?�>
' A&�'=�&8
�=? �
c&�
 U
>>?��&8 7�: U�?7C>
8�?�=: 
_�
�=� ��� C �?&cf&7='&� 7?>
�=_
d=?�. 

�����&����<�� 
�
c&>
 8�U&��?�
 U�= U&77?��B? �&CC=�CB&X& A&�7
 A��7
'?�>
�b��f =CC�?7&8
�=� – 

X�
�> 15-07-03321. 
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AUTOMATION OF SYNTHESIS  
OF COMPOSITE CONTENT ONTOLOGY DESIGN PATTERN 

P.A. Lomov 

Institute for Informatics and Mathematical Modeling of Technological Processes, 
The Kola Science Center of RAS, Apatity, Myrmansk region, Russia 
lomov@iimm.ru 

Abstract 
Using of Ontology Design Patterns (ODPs) become useful for development and reengineering ontologies. ODPs repre-
sent encodings of best practices supporting ontology construction by facilitating reuse of proven solution principles. In 
this paper, we focus on Content ODPs (CDPs), which represent 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. In such cases they could be specializes, extends, integrates by user to obtain new composite CDP which 
would allow to provide more expressive representation of domain concept in the ontology is being developed. But to 
make such CDP composition it is not enough to simply join together corresponding ontology fragments. Often it is need 
to change them and link their elements in special way. It demands that developer understands the meaning of patterns 
structure and has additional skills of ontology engineering and therefore it may reduce the benefits of using CDPs. 
Therefore in this paper automatic selection of suitable CDPs on the base of the predefined relations between them and 
the procedure for synthesis of new composite CDP are suggested. At the end of the paper an example of the synthesis of 
composite CDP for a particular task is considered. 

Key words: ontology, ontology design patterns, ontology engineering, synthesis automation. 

Citation: Lomov PA. Automation of synthesis of composite content ontology design pattern. Ontology of designing. 
2016; 6(2): 162-172. DOI: 10.18287/2223-9537-2016-6-2-162-172. 
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	 C>
>b? =_�&�?� U&7f&7 B &d?�B? >?f�=�?CB&X& ��&8�: C&8�?'?���f C�&���f >?f�=�?CB=f C=-
C>?' C =CU&�b_&8
�=?' '
>?'
>=�?CB=f '?>&7&8 >?&�== U�=�:>=: �?T?�=� = C&8�?'?���f =�A&�-
'
d=&���f >?f�&�&X=� �
 U�='?�? C=C>?' �
8?7?�=: �U�
8�:?'�f 
8=
d=&���f c&'c. ��=8?7?�
 
B�
CC=A=B
d=: _
7
� >?&�== U�=�:>=: �?T?�=� = '?>&7&8 oBCU?�>��f &d?�&B >?f�=�?CB&X& ��&8-
�: C=C>?' �
8?7?�=:. �&B
_
�� &C�&8��? o>
U� �?T?�=: _
7
�= C�
8�=>?�b�&X& 
�
�=_
 C=C>?' 
�
8?7?�=: �U�
8�:?'�f 
8=
d=&���f c&'c 7�: 8�c�
��&X& '?>&7
 '�&X&B�=>?�=
�b�&� &d?�B=. 
�U=C
�
 &�X
�=_
d=: U�&8?7?�=: oBCU?�>�&� &d?�B= >?f�=�?CB&X& ��&8�: C�&���f >?f�=�?CB=f 
C=C>?' C U&'&�b� �
_�
c&>
��&� =�A&�'
d=&��&-
�
�=>=�?CB&� C=C>?'�. ��?7�&�?�
 C>��B>�-
�
 = C&7?��
�=? &d?�&���f U&B
_
>?�?�, 8B���
��
: C&8&B�U�&C>b =�>?X�
�b��f = ?7=�=���f 
U&B
_
>?�?�, &c�
7
��=f U&��&>&� >?f�=�?CB=f f
�
B>?�=C>=B =CC�?7�?'�f C=C>?'. ��?7C>
8-
�?���� '?>&7 C�
8�=>?�b�&X& 
�
�=_
 = 8�c&�
 U& =?�
�f=�?CB&� C=C>?'? =�>?X�
�b��f = ?7=-
�=���f U&B
_
>?�?� ='??> ��=8?�C
�b��� f
�
B>?� = U�='?�=' 7�: �
_�=���f U�?7'?>��f &c�
-
C>?� &c&�&��&X& = X�
�7
�CB&X& �
_�
�?�=:. R?>&7 U&_8&�:?> 8�:8=>b �
=c&�?? U�?7U&�>=>?�b-
��? 8
�=
�>� 
�
�=_=��?'�f C=C>?' �
 �
��=f C>
7=:f U�&?B>=�&8
�=: C ���>&' 8C?f o>
U&8 
�=_�?��&X& d=B�
. 

(
)�������
���: ��
���� ��(�����	�� �������, ������� ��������), ������)���� ����
�
���� 
�
���, ��(�����	�� ��
���!, �
	�&�����, ������'. 

+�	��������<�*
�
�
�, �.2. � &d?�B? >?f�=�?CB&X& ��&8�: C�&���f >?f�=�?CB=f C=C>?' C ���-
>&' U&��&X& �=_�?��&X& d=B�
 / �.R. 	&�&�&8, 	.	. �?�c=�=�, 4.4. 4?'?�&8 // ��>&�&X=: U�&?B-
>=�&8
�=:. – 2016. – �. 6, %2(20). - 4. 173-192. – DOI: 10.18287/2223-9537-2016-6-2-173-192. 

�"�&���� 
��= �
_�
c&>B? C�&���f >?f�=�?CB=f C=C>?' (4�4) B
B 8&?��&X&, >
B = X�
�7
�CB&X& 

�
_�
�?�=: �
 8C?f C>
7=:f U�&?B>=�&8
�=: C>&=> _
7
�
 8�c&�
 �
U�
8�?�=� =CC�?7&8
�=� 
7�: A&�'=�&8
�=: >?f�=�?CB=f �?T?�=� =�= C=�>?_
 �
=c&�?? U�?7U&�>=>?�b�&X& &c�
_d
 
4�4 =_ '�&�?C>8
 7&U�C>='&-
�b>?��
>=8��f. 4 o>&� d?�b� 
�
�=_=��?>C: ��&8?�b B&�-
B�?>��f 4�4, >?�7?�d== =f �
_8=>=: = 8&_'&���? �
U�
8�?�=: C&8?�T?�C>8&8
�=: 4�4. 

	 �
c&>
f [1, 2] &>'?�
?>C:, �>& 8
��?�T?� f
�
B>?�=C>=B&� B
�?C>8
 �&8�f �
_�
c&>&B 
:8�:?>C: =f >?f�=�?CB=� ��&8?�b (�m), B&>&��� U�?7C>
8�:?> C&c&� &c&c������ f
�
B>?�=-
C>=B� A=_=�?CB=f C8&�C>8, 8&_'&��&C>?� = C>?U?�b >?f�=�?CB&� �&8=_�� �
CC'
>�=8
?'&� 
4�4. �U�?7?�?�=? �m ��c&X& &c°?B>
 (=_7?�=:), B
B U�
8=�&, &C�&8
�& �
 C&U&C>
8�?�== 
_�
�?�=� ?X& U&B
_
>?�?� C U&B
_
>?�:'= C&&>8?>C>8���?X& c
_&8&X& &c�
_d
, >.?. ���T?X& 
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����&����
'
�
�	��


�
�&X
 =�= U�&>&>=U
1, U�=�:>&X& _
 c
_� C�
8�?�=:. ��?7U&�
X
?>C:, �>& U&B
_
>?�= 8�-
c�
��&X& 
�
�&X
 =_8?C>�� =�= 7&C>
>&��& �?XB& &U�?7?�='�. �m U&B
_�8
?>, C&&>8?>C>8�-
�> �= U
�
'?>�� 8�&8b C&_7
8
?'&� U�&7�Bd== ���T=' &c�
_d
', ='?��='C: �
 '=�&8&' 
���B?, = >?', B&>&��? U&:8:>C: B �
�
�� ?� U�&'�T�?��&X& 8�U�CB
, =�= &�
 ?�� 8&&c�? �? 
='??> 
�
�&X&8. �m :8�:?>C: &C�&8&� B
�?C>8
 4�4, B&>&�&? :8�:?>C: c&�?? T=�&B=' U&�:-
>=?'. ��
�=? & �m C&_7
8
?'&� U�&7�Bd== C��?C>8?���' &c�
_&' 8�=:?> �
 U�=�:>=? �?T?-
�=� U�= ?� �
_�
c&>B?. ��= o>&' �?&cf&7='& &>'?>=>b, �>& 8B�
7 o>
U
 U�=�:>=: �?T?�=� 8 
U�&d?CC? C&_7
�=: 4�4 (�
U�='?�, B&�
c�: =�= C
'&�?>
) '&�?> 7&f&7=>b 7& 70% [3, 4], >&-
X7
 B
B 8B�
7 _
'�C�
 8 _
>�
>� �
 oCB=_��� U�&?B> C&C>
8�:?> '?�?? 1% U&��&� C>&='&C>= 
8C?X& �=_�?��&X& d=B�
 (�=C��&B 1). 

 
1 – 8�=:�=? �?T?�=� �
 C>&='&C>b �=_�?��&X& d=B�
, 2 – U&��
: C>&='&C>b. 

�=C��&B 1 – �d?�B
 8�=:�=: U�=�:>=: �?T?�=� �
 C>&='&C>b o>
U&8 �=_�?��&X& d=B�
 

�
�
�& �
_�
c&>B= U�?7�&�?��&X& '?>&7
 &d?�B= �m &c�
_d&8 8&&���?�=: = ?X& &>-
7?�b��f C=C>?' &>�&C=>C: B 1992–1998 XX., >.?. B B�=_=C�&'� U?�=&7� 8 �=_�= C>�
��. �&-
o>&'� B���?8&� C>
�
 _
7
�
 �
_�
c&>B= '?>&7&8 8�c&�
 U?�CU?B>=8��f «�?�>
c?�b��f» 
�
U�
8�?�=� �
_8=>=: C&&>8?>C>8���=f U&7C=C>?'. 	&CU&�b_&8
>bC: &>�
c&>
���'= '?>&-
7=B
'= &d?�B= c&?8&� oAA?B>=8�&C>= U& B�=>?�=� «oAA?B>=8�&C>b–C>&='&C>b» c��& �? 
>&�bB& _
>��7�=>?�b�& U& U�=�=�
' &>C�>C>8=: Cd?�
�=?8 c&?8&X& U�='?�?�=: 7�: �&8�f 
X?&U&�=>=�?CB=f �C�&8=�, f
&>=��&C>= C>&='&C>��f U&B
_
>?�?� (7�: �B
_
��&X& U?�=&7
 
8�?'?�=), �& = U&>&'�, �>& �?&cf&7='& c��& ��?C>b �:7 A
B>&�&8, &>�&C:�=fC: B �
_�=���' 
o>
U
' �=_�?��&X& d=B�
 =_7?�=: (U�&?B>=�&8
�=: = c&?8&X& U�='?�?�=:) = B
C
��=fC: 
U�&=_8&7C>8?��&->?f�&�&X=�?CB=f 8&_'&��&C>?� U�?7U�=:>=�, oBCU��
>
d=&���f f
�
B>?-
�=C>=B 4�4, 8&_'&��&C>= &c?CU?�?�=: >�?c�?'&X& ��&8�: B
�?C>8
 = 7�. 	 C�&�=8T=fC: 
�C�&8=:f 8&_�=B�
 U&>�?c�&C>b �
_�
c&>B= '?>&7=�?CB&X& 
UU
�
>
 8 B�
CC? oBCU?�>��f C=-
C>?' U�=�:>=: �?T?�=� U�= 8C?f =_8?C>��f = U?�CU?B>=8��f 8&_'&��&C>:f U&C�?7�=f. �&-
o>&'� U�?7�&�?� B&'U�?BC��� '?>&7 &d?�B= �m 4�4, ��=>�8
��=� &C�&8��? ?� C8&�C>8
 
�
 8C�' �=_�?��&' d=B�?, &> �
��=f o>
U&8 U�&?B>=�&8
�=: 7& c&?8&X& U�='?�?�=:, = 8�=-
������������������������������������������������������������

1 
�
�&X = U�&>&>=U �? :8�:�>C: C=�&�='
'= 8 U&��&' C'�C�?. �f C&7?��
>?�b�&? �
U&��?�=? &c���& �
_7?�:�>. ��&>&-
>=U – o>& >&, �>& c?��>C: _
 &C�&8� U�= �
_�
c&>B? �&8&X& =_7?�=: (c�C>�
:, �?��&8
: �?
�=_
d=: c�7��?� C=C>?'� =�= ?� 
&c&c�?��
: '&7?�b, U&C>�&?��
: �
 C&8&B�U�&' =CU&�b_&8
�== C8&�C>8 �?
�=_&8
���f =�= CU�&?B>=�&8
���f 
�
�&X=�-
��f U& �
_�
�?�=� =_7?�=�). 
�
�&X – c�=_B=� U& f
�
B>?�=C>=B
' &c°?B> =�= C=C>?'
 (>&, �>& c?�?>C: _
 &C�&8� U�= 
C�
8�?�==). 9���. ���. 
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�

:��=f 8 d?�&' �
 ?X& �m [5]. 	 '&�&X�
A== [6] o>&> U&7f&7 U�='?��� B �?T?�=� _
7
�= 
&d?�B= �m 4�4 C=C>?' �
8?7?�=: (4�) �U�
8�:?'�f 
8=
d=&���f c&'c (m
W). 4� :8�:?>C: 
&C�&8�&� C&C>
8�&� �
C>b� �U�
8�:?'�f 
8=
d=&���f C�?7C>8 U&�
�?�=: (m
4�). �
U�=-
'?�, 4� m
W C��?C>8?��& 8�=:�> �
 c&?8�? = oBCU��
>
d=&���? C8&�C>8
 m
W, �
 �=f 
U�=f&7=>C: 7& 30% C>&='&C>= 8&&���?�=:. ��?7�&�?���� '?>&7 &d?�B= �m 4� m
W '&�?> 
c�>b =CU&�b_&8
� 7�: &d?�B= �m &c°?B>&8 c&�?? 8�C&B&X& =?�
�f=�?CB&X& ��&8�: – m
W 
=�= �U�
8�:?'�f �
B?> (m�) B�
CC
 «8&_7�f–U&8?�f�&C>b». 

�&B
_
>?�b B
�?C>8
 4�4 8 >?�?�=? U�&=_8&7C>8?��&X& = oBCU��
>
d=&��&X& o>
U&8 
�=_�?��&X& d=B�
 ='??> f
�
B>?� [7], U�= B&>&�&' U�&=Cf&7=> '?7�?��&? �
�
�=8
�=? B
-
�?C>8
 8 �
�
�b��� U?�=&7 (��
C>&B 1 B�=8&� �
 �=C��B? 2), U?�=&7 C>
c=�=_
d== (��
C>&B 2) 
= U
7?�=? U�= '&�
�b�&' = A=_=�?CB&' =_�&C? C=C>?'� c?_ '&7?��=_
d== (��
C>&B 3). 4 '&-
7?��=_
d=?� (��
C>&B 4) U�&=Cf&7=> �&C> 7& ��&8�: ��
C>B
 2. �d?�B
 �m �
 �
_�=���f o>
-
U
f �=_�?��&X& d=B�
 7
�> 8&_'&��&C>b U�=�='
>b �
=c&�?? &c&C�&8
���? �?T?�=: U& 
�
U�
8�?�=:' C&_7
�=: = �?
�=_
d== �&8&� >?f�=B=. 

 
� U�8 �.d = � oBC �.d – U�&7&��=>?�b�&C>b U�&=_8&7C>8?��&X& = oBCU��
>
d=&��&X& o>
U&8 �=_�?��&X& d=B�
. 

�=C��&B 2 – �
8=C='&C>b ��&8�: U&B
_
>?�: B
�?C>8
 �
_�=���f 8=7&8 4�4 8 >?�?�=? �=_�?��&X& d=B�
 
7�: �C�?7�?���f �C�&8=� ?X& U�='?�?�=: 

1 .K`�'� �<<��&�"���+ 
��: �
_�
c&>�=B
 4� m
W 8
���' :8�:?>C: 8�c&� �
=c&�?? U�?7U&�>=>?�b��f 8
�=
�-

>&8 4� 7�: U�&?B>=��?'&X& &c�
_d
 m
W: �
_?���?, >?�?8=_=&���?, >?U�&8=_=&���?, �
-
7=&�&B
d=&���?, �
7=&'?>�=�?CB=?, =�?�d=
�b�&-CU�>�=B&8�?, >?�?B&'
�7��? = B&'c=�=-
�&8
���? 4�. 4 o>&� d?�b� C&c=�
�> C8?7?�=: & �
CU�&C>�
����&C>= U�='?�?�=: >?f =�= 
=��f 4� 8 &c�
_d
f m
W, &d?�=8
�> 7
���? 4� U& oAA?B>=8�&C>= �
8?7?�=: m
W �
 d?�=, 
C>��B>����? C8&�C>8
 4� = >.7. 

�C�&8�&? 8�='
�=? �7?�:?>C: 7?>
�b�&'� 
�
�=_� =�A&�'
d=&���f c�&B&8 4� = =�-
A&�'
d=&���f �C�&8=� U�='?�?�=: 4�, &c?CU?�=8
��=f B��X�&C�>&��&C>b, 8C?U&X&7�&C>b 
= 7
�b�&C>b U�='?�?�=: m
W. 
�
�=_=��?>C: >?f�=�?CB=� &c�=B �
 &C�&8? >
B>=�?CB=f 
8&_'&��&C>?� &C�&8��f f
�
B>?�=C>=B, U�?&c�
_&8
>?�: «=_���?�=:–C=X�
�», f
�
B>?�=-
C>=B �
7=&�&B
d=&���f, &U>=�?CB=f = X=�&CB&U=�?CB=f C=C>?', >=U&8 
�X&�=>'&8 &c�
c&>-
B= =�A&�'
d== = ?� &>&c�
�?�=:, =�A&�'
d=&��&X& &c'?�
 C 
UU
�
>��&� m
W, '
CC&X
c
-
�=>��f f
�
B>?�=C>=B = C>&='&C>= 4�. 
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2 ���<<�;�'�(�+ $���&�" d'<*����%? �(���' ��?����<'��� !��"�+ �3�  
��: 8�c&�
 = &c&C�&8
�=: '?>&7
 C�
8�=>?�b�&X& 
�
�=_
 U�= &d?�B? �m 4� m
W �
C-

C'&>�=' B�
CC=A=B
d=� _
7
�, �?T
?'�f C U&'&�b� C=C>?' U&77?��B= U�=�:>=: �?T?�=� 
(4���). 	 4��� =CU&�b_�?>C: �?CB&�bB& B�
CC=A=B
d=� _
7
�. 	 >
c�=d? 1 U�=8?7?�� >�= 
>=U
 _
7
�: ��B&8&7:�=? �U�
8�:��=?, &U?�
>=8��? �U�
8�:��=? = &U?�
>=8��? =CU&��=-
>?�b��? C A&�'=�&8
�=?' f
�
B>?�=C>=B 4��� 8 _
8=C='&C>= &> 7
���f >=U&8 _
7
�. 

 �
c�=d
 1 – �
�
B>?�=C>=B= 4��� 8 _
8=C='&C>= &> >=U
 �?T
?'�f _
7
� 

�
�
B>?�=C>=B= 
4��� 

��
�=��&? 
_�
�?�=? 

=�A&�'
d== 

�=U �?T
?'�f _
7
� 
��
�=��&? _�
�?-
�=? =�A&�'
d== 

��B&8&7:�=? 
�U�
8�:��=? 

_
7
�= 

�U?�
>=8��? 
�U�
8�:��=? 

_
7
�= 

�U?�
>=8��? 
=CU&��=>?�b��? 

_
7
�= 
�&��&C>b =CU&�b-
_�?'&� =�A&�'
-
d== 

�?&U�?7?�?��
: 
� 

=�A&�'
d=: 
V�� 

– � 
=�A&�'
d=: W� >&��
: 

4>?U?�b 7?>
�=_
-
d== =�A&�'
d== 
X�?X=�&8
��
: � 

V�� – � 
W� 7?>
�=_=�&8
��
:

	�?'?��&� X&�=-
_&�> >�?c�?'&� 
=�A&�'
d== 

U�&7&��=>?�b��� � – – B&�&>B=� 

�
C>&>
 =CU&�b_&-
8
�=: �?7B& � � – �
C>& 

	��>�?��:: =�= 
8�?T�:: =�A&�'
-
d=: (=C>&��=B)  

8�?T�:: � – – 8��>�?��:: 

�=�&>
 &f8
>
 
=�A&�'
d== T=�&B
: � 

V�� – � 
W� �_B
: 

�&�=�?C>8?��
: 
=�= B
�?C>8?��
: 
=�A&�'
d=: 

B
�?C>8?��
: � 
V�� – � 

W� B&�=�?C>8?��
: 

�U?�
>=8�&C>b 
=�A&�'
d== �?&U?�
>=8�
: � – – &U?�
>=8�
: 

9���������: V�� – �=d&, U�=�='
��?? �?T?�=?; W� – c
_
 7
���f; 
� – A
B>&� =CU&�b_&8
�=: f
�
B>?�=C>=B= 4��� 8 >=U
f �?T
?'�f _
7
�. 

 
�>'?�?���? 8 >
c�=d? 1 f
�
B>?�=C>=B= =CU&�b_&8
�=Cb U�= U&C>�&?�== 8�c�
��&� 7�: 

C�
8�=>?�b�&X& 
�
�=_
 4��� C ���>&' 8&_'&��&C>= 88&7
 = &c�
c&>B= oBCU?�>��f &d?�&B.    
��
CC=A=B
d=: '?>&7&8 U&���?�=: oBCU?�>��f &d?�&B U�=8?7?�
 �
 �=C��B? 3. 

�
�=_ �=>?�
>��� U& '?>&7&�&X== =CC�?7&8
�=: 
8=
d=&���f C=C>?'  [8, 9] = U& U�&?B-

>=�&8
�=� m
4� 8 d?�&' = =f 4� C �
_�=���'= =�A&�'
d=&���'= c�&B
'= [10-12] U&B
-
_
�, �>& B
B&�-�=c& A&�'
�=_&8
��&� U�&d?7��� 8�c&�
 4� �
 �
_�=���f o>
U
f �=_�?��&-
X& d=B�
 �? C��?C>8�?>.  

�
 �
�
�b��f o>
U
f �=_�?��&X& d=B�
 8�c&� >=U
 4� U�&=_8&7=>C: C =CU&�b_&8
�=?' 
C&U&C>
8=>?�b��f >
c�=d f
�
B>?�=C>=B 4� [12], �
 &C�&8? C&8&B�U�&C>= A
B>&�&8, 8�=:�-
�=f �
 �
c&>� 4�, =�= �
 &C�&8? &d?�B= c&?8&� oAA?B>=8�&C>= 8 C&C>
8? =_7?�=:. 	 �
C>&-
:�?? 8�?': m
4� 8 C&C>
8? �U�
8�:?'&X& 
8=
d=&��&X& B&'U�?BC
 (m
�) 8 _
8=C='&C>= &> 
��&8�?� c&?8&X& U�='?�?�=: m
� (X��UU=�&8B
, X��UU
, &7=�&���� m
�, B&'U�?BC 8&&��-
�?�=:, o�?'?�>� B&'U�?BC
) C U&B
_
>?�:'= oAA?B>=8�&C>= c&?8&X& U�='?�?�=: (C�?7�=� 
��?�c d?�=, �=C�& �7
�&8 U& d?�=, ��?�c d?�= 8 &7�&' �7
�?, B&&�7=�
>��� _
B&� U&�
�?-
�=: d?�= m
4�, >&��&C>b c&?8&X& U�='?�?�=: m
4�, U&>?�= m
� &> �	� = 7�.) C&C>
8�:-
�> &C�&8� c&?8&� oAA?B>=8�&C>= m
4�–m
W (>
c�=d
 2). ��= >
B&� &d?�B? ��=>�8
?>C: 
>&�bB& &7�
 C>
7=: �=_�?��&X& d=B�
 =_7?�=: – c&?8&? U�='?�?�=?. 
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�
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�

 
�=C��&B 3 – ��
CC=A=B
d=: '?>&7&8 U&���?�=: oBCU?�>��f &d?�&B 

�
c�=d
 2 – �&B
_
>?�= oAA?B>=8�&C>= c&?8&X& U�='?�?�=: m
� [5] 

 
 

	�c&� 4� U�=f&7=>C: U�&8&7=>b ��? �
 �
��?� C>
7== C&_7
�=: m
W – C>
7== U�?7U�&-
?B>�&X& =CC�?7&8
�=:. �&o>&'� 
B>�
�b�&� _
7
�?� :8�:?>C: �
_�
c&>B
 '?>&7
 &d?�B= �m 
4� m
W C ���>&' X��UU� f
�
B>?�=C>=B-U&B
_
>?�?�: '
CC&X
c
�=>��?, >
B>=�?CB=?, >?f�=-
�?CB=?, o�?�X&&c?CU?�=8
��=?, �
7���&C>��?, oBCU��
>
d=&���?, oB&�&'=�?CB=?. 	 B
�?-
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6�

��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

C>8? >?f�&�&X== U�=�:>=: �?T?�=: 8 �
_8=8
?'&' '�&X&B�=>?�=
�b�&' '?>&7? U�='?�:?>C: 
'?>&7 U�&C>&X& 8_8?T=8
�=:, 7&C>
>&��& �
X�:7��� 7�: V��. �&�'=�&8
���? 7
���? U& 
U&B
_
>?�:' A&�'=���>C: C U&'&�b� A��Bd=� d?��&C>= – U&�?_�&C>= �
 '�&�?C>8? =f 8
-
�=
�>&8: �=�?���f, 8�U�B��f, 8&X��>�f, s-&c�
_��f. m�>?�
 8 7
��&' '?>&7? = C>
�7
�>�
: 
U�&d?7��
 U&���?�=: B&oAA=d=?�>
 B&�B&�7
d==. 

3 ��$*��'<�%� $���& �(��'� ��?����<'��� !��"�+ 
<�<��$ ��"�&���+ !*��"�+�$%? �"��(����%? K�$K 
R�&X&o>
U�
: C>��B>��
 '?>&7
 &d?�B= �m 4� m
W U�=8?7?�
 �
 �=C��B? 4. �
_�
c&>
-

�� U�&d?7��� 8�c&�
 ?7=�=���f &d?�&���f U&B
_
>?�?� = C&&>8?>C>8=: ?7=�=���f U&B
_
-
>?�?� =�>?X�
�b��', &U�?7?�?�=: A��Bd=� d?��&C>= 7�: B
�7&X& ?7=�=��&X& U&B
_
>?�: 
(��), &c&C�&8
�� B�=>?�== = �
_�
c&>
�� U�&d?7��� &>c&�
 &c°?B>&8 =CC�?7&8
�=: (&c�
_-
d&8 4� m
W) 7�: C�
8�=>?�b�&X& 
�
�=_
, &c&C�&8
�� B�=>?�== 8�c&�
 
�
�&X
 =_ �=C�
 
�
=���T=f 8
�=
�>&8 4� C ���>&' 8C?f C>
7=� �=_�?��&X& d=B�
. 

�C�&8��? &C&c?��&C>= o>
U&8 '?>&7
. 
#'�
�������������	���	��������������%�����	�
�5�— _
7
�=? =�>?X�
�b��f U&B
_
-

>?�?� (��) = &U�?7?�?�=? 8�=:��=f �
 �=f ��. ��= o>&' 7�: B
�?C>8?��&X& A&�'=�&8
�=: 
C=C>?'� &d?�&���f U&B
_
>?�?� �?&cf&7='& 8�U&��=>b >�?c&8
�=: U& U&��&>? �
c&�
 U&-
B
_
>?�?� = =f 7?�C>8?��&C>=, �
_�&�='&C>=, B�=>=��&C>= = �C>&��=8&C>=, �? =_c�>&��&C>= 
= '=�='
�b�&� �
_'?��&C>=. 

!'�?%����
������������	�������/��³�&U�?7?�?�=? 8?C&'&C>= �� �
 C&&>8?>C>8���=? 
�� (�?�?_ 8?C&'&C>= X��UU U&B
_
>?�?�). ��: 8�:8�?�=: '�?�=� oBCU?�>&8 �
_�
c
>�8
?>C: 

�B?>
, B&>&�
: 8B���
?> U?�?�?�b U&B
_
>?�?� C &d?�B&� U& 7?C:>=c
��b�&� TB
�?. 	 oBC-
U?�>��� X��UU� U&7c=�
�>C: CU?d=
�=C>�, �&7 7?:>?�b�&C>= B&>&��f &f8
>�8
?> 8?Cb �=_-
�?���� d=B� =_7?�=�. �.?. 8 �?� 7&���� c�>b U�?7C>
8=>?�= _
B
_�8
��=f = �
����f &�-
X
�=_
d=�, A&�'=����=f &U?�
>=8��� = >
B>=B&->?f�=�?CB�� B&�d?Ud=� �
_8=>=: m
W; 
=CU�>
>?�b��f d?�>�&8 = d?�>�&8 c&?8&� U&7X&>&8B=: C>�&?8�f �
C>?� U& &cC���=8
�=� = 
U�='?�?�=� m
W; U�?7C>
8=>?�= U�&'�T�?��&C>= (X&�&8�&X& U�?7U�=:>=:-=CU&��=>?�: U& 
�
_�
c&>B? m
W, U�?7U�=:>=: C&=CU&��=>?�: C&C>
8��f �
C>?� = 7�.). 

�&���?���? &> oBCU?�>&8 
�B?>� &c�
_��> c
_� 7
���f oBCU?�>��f &d?�&B. ��= 8�U&�-
�?�== 7
��&� U�&d?7��� oBCU?�>� U&���
�> 8C? �?&cf&7='�? C8?7?�=: &c =CC�?7�?'�f 4� 
m
W, 
 >
B�? 7&U&��=>?�b��? C8?7?�=: &c &>?�?C>8?���f = _
��c?���f 
�
�&X
f. �
�?? 
&C��?C>8�:?>C: &d?�B
 C&X�
C&8
��&C>= '�?�=� oBCU?�>&8. 	 C���
? �?C&X�
C&8
��&C>= 
'�?�=� oBCU?�>&8 U�&8&7=>C: B&��?B>=8�&? &cC��7?�=? U&���?���f �?_��b>
>&8 &d?�B= 8?-
C&'&C>= B
�7&X& U&B
_
>?�:, U�= o>&' U�?7U�=�='
?>C: U&U�>B
 U�=�>= B B&'U�&'=CC�, 
U�=?'�?'&'� 7�: 8C?f ��?�&8 oBCU?�>�&� X��UU�. ��= �
�=�== C��?C>8?���f �
Cf&�7?�=� 
8 U�?7U&�>?�=:f oBCU?�>&8 U�&8&7=>C: �>&��?�=? U&���?���f &d?�&B = U&8>&��&? &cC��7?-
�=? U&���?���f �?_��b>
>&8. 	 B
�?C>8? 8?C&8 U&B
_
>?�?� =CU&�b_��>C: _�
�?�=: '
>?'
-
>=�?CB=f &�=7
�=� &d?�&B C&&>8?>C>8���=f 8?C&8. 

q'� ?%����
����� �
#� �����$�� ��� �������� ������	�� – A&�'=�&8
�=? 7�: ?7=�=���f 
U&B
_
>?�?� A��Bd== d?��&C>=. 

w'�?	���������	������
�������#��
#�������	�
���$�����
����– A&�'=�&8
�=? '�&�?-
C>8
 �
CC'
>�=8
?'�f &c°?B>&8 �
 &C�&8? &U�?7?�����f B�=>?�=?8. 

$'�8��������
�$��������
�����
�����������
�	����	�����
���� o>
U �?&cf&7=' 7�: 
&C��?C>8�?�=: 8 7
�b�?�T?' &d?�B= �m =CC�?7�?'&� 4� m
W, B&>&�
: 8�U&��:?>C: �
 &C-
�&8? C�
8�=>?�b�&X& 
�
�=_
 C 7��X&� 4�, B&>&�
: 8�C>�U
?> 
�
�&X&'.�
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�

�'� 
������������ ��	����� ������	�� ���
�������#� �� ��&� �
#� /�� �� �%����
�����
��5	��$����
�	����	����
#������$��/����	�����%���	�$������ �����#' �?�>=�X 
�b-
>?��
>=8� (&c�
_d
 4� m
W) &>7?�b�& 7�: B
�7&X& �� �
CC�=>�8
?>C: U& A&�'��? 
 (1) Rj (i) = 

k
� Wkj � Ukj�(i)�, 

X7? Rj (i) – �?�>=�X 
�b>?��
>=8� i U& �� j, Wkj – 8?C k �� j,  
 Ukj�(i)�– _�
�?�=? A��Bd== d?��&C>= �� k 
�b>?��
>=8� i �� j. 

 
�=C��&B 4 – �>
U� �?T?�=: _
7
�= C�
8�=>?�b�&X& 
�
�=_
 4� m
W  

�'�
��������������	�����������	�����
�������#���/�&��
#������/�����%����
�����
�	�$�������5	��$����
�	����	�����	�����%���	�$������ �����#' 	 o>&� '
>�=d? 8 B
-
�?C>8? _�
�?�=� �� =CU&�b_��>C: �?�>=�X= 
�b>?��
>=8, U&���?���? �
 o>
U? 
�
�=_
 '?-
>&7&' U�&C>&X& 8_8?T=8
�=: (o>
U 6). ��= &U�?7?�?�== '?C> &c°?B>&8 =CC�?7&8
�=: 8 A=-
�
�b�&' �
��=�&8
�== =>&X&8�? �?�>=�X= 
�b>?��
>=8 &U�?7?�:�>C: C U&'&�b� '?>&7
 
8_8?T?��&X& C�''=�&8
�=: U& A&�'��?  
 (2) R (i) = 

j
�  Wj � Rj (i) , 

X7? Wj – 8?C&8&� B&oAA=d=?�> �� j,  
 Rj (i) – �?�>=�X 
�b>?��
>=8� i U& �� j, �
CC�=>
���� U& (1). 
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6�

��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

�'�?%����
���������������	���=������	������
�������#�– A&�'=�&8
�=? 7�: B
�7&-
X& &c�
_d
 4� m
W =_ �
CC'
>�=8
?'&X& '�&�?C>8
 &c&c�?��&X& U&B
_
>?�: B
�?C>8
. 
�U�?7?�?�=? B&oAA=d=?�>
 �m 
�b>?��
>=8� K�m(i) U�&=_8&7=>C: U& A&�'��? 
 (3) K�m ( i  = R(i) / R(o),�

X7? R(i) – �?�>=�X 
�b>?��
>=8� i,  
 R(o) – �?�>=�X 
�b>?��
>=8� o, 8�c�
��&� 8 B
�?C>8? 
�
�&X
. 

	�:8�?�
 8
��
: C8:_b 88&7='&� C>��B>��� 8&Cb'= �� (>?f�=�?CB=�, >?f�&�&X=�?CB=�, 
oBCU��
>
d=&��&->?f�=�?CB=�, >
B>=�?CB=�, 8��=8
?'&C>b, oB&�&'=�?CB=�, �
7���&C>=, 
8�?'?��&�), B
B U&�&�7����f &C�&8��'= f
�
B>?���'= U�=_�
B
'= C>
7=� �=_�?��&X& 
d=B�
 =_7?�=:, &C&c?��& >
B=f B
B =CC�?7&8
�=? = �
_�
c&>B
, C?�=��&? U�&=_8&7C>8&, oBC-
U��
>
d=: (c&?8&? U�='?�?�=?) C o>
U
'= �=_�?��&X& d=B�
 4� m
W, �>& =���C>�=��?> �=-
C��&B 5. 

 
�=C��&B 5 – 4f?'
 8_
='&C8:_= =�>?X�
�b��f U&B
_
>?�?� C o>
U
'= �=_�?��&X& d=B�
 4� m
W 

4� m
W :8�:?>C: &7�=' =_ o�?'?�>&8 m
W, B&>&�
: U�='?�:?>C: �
�:7� C 7��X='= o�?-
'?�>
'= B&'U�?BC
 
8=
d=&��&X& 8&&���?�=: (�
	: 
8=
d=&���? U��?'?>� = U�TB= C c&?-
U�=U
C
'= B �=', �U�
8�:?'�? = �?�U�
8�:?'�? �
B?>�, c&'c�, >&�U?7�, '=�� = 7�.). 

4>��B>��
 &d?�&���f U&B
_
>?�?� �
 ��&8�? ��, B&>&��? 7?B&'U&_=���> ��, &>�
�
?> 
�&�b 4� 8 C>��B>��? c&?8&X& 
8=
d=&��&X& B&'U�?BC
 (W
�). ^�
X'?�> U&��&� =?�
�f=�?-
CB&� C>��B>��� W
� U�?7C>
8�?� �
 �=C��B? 6, =_ B&>&�&X& C�?7�?>, �>& ��&8?�b 4� :8�:?>-
C: T?C>�' (C8?�f�-8�=_) ��&8�?' U&7C=C>?' C�?7C>8 U&�
�?�=: m
W W
�. �&o>&'� �?&cf&-
7='& U�=�='
>b 8 �
C��> _
7
�= = U&B
_
>?�= U&7C=C>?' c&�?? 8�C&B=f ��&8�?� =?�
�f== 
(I-V): �
�?C?�=: '
BC='
�b�&X& ��?�c
 d?�=, �
�?C?�=: �7
�
 &7�=' �?>
>?�b��' 
UU
�
-
>&' (V
), ���>
 �
	 V
, U&�
�?�=: d?�= �
_�=���'= C�?7C>8
'= U&�
�?�=: �
	 V
, f
-
�
B>?�=C>=B U&�
�
��?X& 7?�C>8=: C�?7C>8 U&�
�?�=:. 

�
 U?�8&' o>
U? 8�:8�:�>C: �� C 8�C&B&� C>?U?�b� 8�=:�=: �
 ��, 7�: �?X& �
_�
c&-
>
�
 C=C>?'
 C&&>8?>C>8=: X��UU �� 7�: B
�7&X& �� (>
c�=d
 3). ��=�:>& U�?7U&�&�?�=? 
&c &7�&_�
��&' C&&>8?>C>8== &7�&X& �� &7�&'� �� C >?', �>&c� �? c��& >
B �
_�8
?'&X& 
«78&��&X& C��>
» &7�&X& �� 8 &c&c����&' U&B
_
>?�? �m. 



<H<��>&�&X=:�U�&?B>=�&8
�=:/�>&'�;/�%2(20)@.,<;

�727�*
�
�
�8�*7*7���������8�Q7Q7�Q����
�

 

�� – 
o�&7�&'�&? >?f�=�?CB&? &cC���=8
�=?; �
� – =��?�?��&-
8=
d=&��&? &c?CU?�?�=?; 4
m – C=C>?'
 


8>&'
>=�?CB&X& �U�
8�?�=:; �
	 – B&'U�?BC 
8=
d=&��&X& 8&&���?�=:; 4m	 – C=C>?'
 �U�
8�?�=: 8&&���?-
�=?'; 
4� – 
8=
d=&���? C�?7C>8
 U&�
�?�=:; m
4� – �U�
8�:?'�? 
8=
d=&���? C�?7C>8
 U&�
�?�=:;          

m� – �U�
8�:?'�? �
B?>�; m
W – �U�
8�:?'�? 
8=
d=&���? c&'c� 

�=C��&B 6 – 4>��B>���
: Cf?'
 c&?8&X& 
8=
d=&��&X& B&'U�?BC
 (A�
X'?�> Cf?'�) 

�
c�=d
 3 – R
>�=d
 A&�'=�&8
�=: C&&>8?>C>8=: ?7=�=���f U&B
_
>?�?� =�>?X�
�b��' 

 
�
c�=d
 3 C&C>
8�:?>C: �
 &C�&8
�== �?CB&�bB=f 
�
�&X=���f >
c�=d, U�?7C>
8�?���f 

B
�7�' oBCU?�>&'. �d?�B= bij 8��=C�:�>C: U& C�?7���?� A&�'��? 
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6�

��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

� (4)�
1

/
m

ij ijk
k

b entir b m
�

� �� � � !
� , 

X7? i = 1,…, L – ��; j = 1,…, N – ��; k = 1,…, m – oBCU?�>�; bij– &d?�B
 &> k-X& oBCU?�>
, B&-
>&�
: �
8�
 1, ?C�= 7
���� j-� �� oBCU?�> &>�&C=> B i-'� ��, = ���� - 8 U�&>=8&U&�&��&' 
C���
?; L – �=C�& ��; m – �=C�& oBCU?�>&8. 

4 U&'&�b� (4) U�&=_8&7=>C: &C�?7�?�=? &d?�&B bij U& 8C?' m oBCU?�>
' C U&C�?7���=' 
&B��X�?�=?' 7& c�=�
�T?X& d?�&X& (���: =�= ?7=�=d�), U&CB&�bB� bij '&�?> ='?>b >&�bB& 
&7�& =_ 78�f _�
�?�=�. 	 �?_��b>
>? c�7�> CA&�'=�&8
�� &>�&T?�=: '?�7� �� = ��. 

�
B�? �
_�
c&>
�
 >?f�&�&X=: &U�?7?�?�=: A��Bd== d?��&C>= 7�: B
�7&X& �� �
 &C�&-
8? oBCU?�>�&X& &U�&C
. ^��Bd=: d?��&C>= 7�: �&X=�?CB=f U&B
_
>?�?� :8�:?>C: c=�
��&� = 
U�=�='
?> _�
�?�=? 0 =�= 1 8 _
8=C='&C>= &> >&X&, �?�
>?�b�& 7
��&? C8&�C>8& =�= �?>. 
^��Bd=: d?��&C>= 7�: �=C�&8�f U&B
_
>?�?� U�?7U&�
X
?> 88?7?�=? &> 78�f 7& U:>= >&�?B 8 
_
8=C='&C>= &> >=U
 B�=8&�. ^��Bd=: d?��&C>= Uji(gji), '&�?> ='?>b �?CB&�bB& >=U&8 (�=C�-
�&B 7) = c�>b �c�8
��?� =�= 8&_�
C>
��?�. 

 
1 – �=�?����, 2 – 8&X��>�� (�?CB�&��&C>b B �=CB�); 3 – 8�U�B��� (CB�&���� B �=CB�); 

4 – s-&c�
_��� 8=7; i – &c°?B> (j = 1,…, n); j – &d?�&���� U&B
_
>?�b (j = 1,…, m) 

�=C��&B 7 – �
�
B>?���? >=U� A��Bd== d?��&C>= 

�=U 1 ='??> �=�?���� f
�
B>?� 8 C���
? &>C�>C>8=: U�?7U&�>?�=: 7�: U&B
_
>?�:: >=U� 
2 = 3 ='?�> 8&X��>&C>b = 8�U�B�&C>b = �C>
�
8�=8
�>C: >&X7
, B&X7
 �?�
>?�b�& ='?>b 
c&�bT=� =�= '?�bT=� oAA?B> 8 _
8=C='&C>= &> _�
�?�=: U&B
_
>?�:. �=U 4 ='??> S-
&c�
_��� 8=7 = 88&7=>C: 8 >?f C���
:f, B&X7
 U&���
?'�� oAA?B> �?�
>?�b�& U�?7C>
8=>b 
7�: c&�bT=f ?X& _�
�?�=�. 

4f?'
 U�&8?7?�=: oBCU?�>��f &d?�&B U& &U�?7?�?�=� A��Bd== d?��&C>= 7�: B
�7&X& 
�� (8�c&�� >=U
 = _�
�?�=�) 
�
�&X=��
 =_�&�?��&� U�= A&�'=�&8
�== C&&>8?>C>8=: ?7=-
�=���f U&B
_
>?�?� =�>?X�
�b��'. 

�
�??, �
 &C�&8? 8?B>&�
 B�=>?�=?8 (U& C>?U?�= X&>&8�&C>= 4� m
W, U& '
CC&X
c
�=>-
��' f
�
B>?�=C>=B
' 4� m
W, U& C>&='&C>= 4� m
W) A&�'=��?>C: '?>&7=B
 &>c&�
 8
�=-

�>&8 4� 7�: =f C�
8�?�=:. 	 B
�?C>8? 4�-
�
�&X
 8�c=�
?>C: C?�=���� &c�
_?d C 8�C&B&� 
7&C>&8?��&C>b� ?7=�=���f U&B
_
>?�?�, C ���T='= C8&�C>8
'= U& &d?�B? oBCU?�>&8 = =�-
>?�8
�&' �CU?T�&X& U�='?�?�=: �? '?�?? U:>= �?> U�= 8�U&��?�== >?f �? A��Bd=�, �>& = 
7��X=? &c�
_d� =_ &>&c�
���f. 	 �?_��b>
>? &>�&T?�=: �?�>=�X&8 &>&c�
���f 
�b>?��
>=8 
4� B �?�>=�X� 
�
�&X
–U�&>&>=U
 A&�'=��?>C: B&oAA=d=?�> �m 4� m
W B
�7&� &>&c�
�-
�&� 
�b>?��
>=8� 4�. 

R?>&7 &d?�B= �m 4� m
W U&_8&�:?> �?
�=_&8
>b C�
8�=>?�b��� 
�
�=_ 4� = U&���
>b 
�? >&�bB& �
��=�&8
�=? &c°?B>&8 8 d?�&', �& = U& B
�7&'� ��. �>&> '?>&7 &d?�B= �m 4� 
m
W '&�?> c�>b U�='?�?� �
 ��c&� C>
7== �=_�?��&X& d=B�
 &c°?B>
. �
 �
_�
c&>
���� 
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'?>&7 &d?�B= �m 4�4 = '?>&7� A&�'=�&8
�=: &d?�&���f U&B
_
>?�?� = &U�?7?�?�=: A��B-
d=� d?��&C>= ?7=�=���f U&B
_
>?�?� U&���?�� U
>?�>� �
 =_&c�?>?�=: [13–15]. 

4&8�?'?���? '
>?'
>=�?CB=? '?>&7� = B&'Ub�>?���? >?f�&�&X== c��= U&�&�?�� 8 
&C�&8� C&_7
�=: =�A&�'
d=&��&-
�
�=>=�?CB&� C=C>?'� (�
4) «�d?�B
 = 8�c&�», 8 B&>&-
�&� c�� �?
�=_&8
� �
_�
c&>
���� '?>&7 &d?�B= �m 4� m
W = U�&8?7?�� �
C>&:�=? =C-
C�?7&8
�=:. 

4 ���!'�!�� � <�&��#���� �(�����%? *�'�=������ 
4&8&B�U�&C>b U&���?���f �� = �� &c�
7
?> U&��&>&� >?f�=�?CB=f f
�
B>?�=C>=B, 

c&�bT&� U�
B>=�?CB&� _�
�='&C>b� = 8�f&7=> _
 �
'B= �
_�
c&>
��&X& '?>&7
 &d?�B= �m 
4� m
W. 	 �
C>�&C>=, �� «�?f�=�?CB=�» 8B���
?> U:>b �� 
UU
�
>���&->?f�=�?CB=f = 78
 
'
CC&X
c
�=>��f ��. �� «�BCU��
>
d=&��&->?f�=�?CB=�» 8B���
?> �?>��? ��: 7&�X&8?�-
�&C>b, �?'&�>&U�=X&7�&C>b, C&f�
�:?'&C>b, B&�>�&�?U�=X&7�&C>b.  

�C&c?��& C�&��
: X��UU&8
: C>��B>��
 U& �� U&���?�
 8 �� «�
B>=�?CB=�»: 
�� X��UU
 =_ �?>��?f �� U&7 &c�=' �
_8
�=?' «�&B
_
>?�= >
B>=�?CB&� 8&_'&��&C>=»;  
�� X��UU
 =_ 7?8:>= �� «�&B
_
>?�= C�?7� = c&?8&X& U�='?�?�=:» 8 C&C>
8?: C>?U?�b B��X-

�&C�>&��&C>=, C>?U?�b 8C?U&X&7�&C>= U�='?�?�=: m
W, C>?U?�b &c�
��&C>=, 8�?': U�=-
d?�=8
�=:, >&��&C>b 
8>&C&U�&8&�7?�=:, C>?U?�b 
8>&�&'�&C>=, '
BC='
�b�
: 7&U�C>=-
'
: 8�C&>
 U�=d?�=8
�=:, _
f8
> d?�= �
 >�
?B>&�== U&�?>
 m
W, 8&_'&��&C>b U?�?�
-
d?�=8
�=: U&C�? Cc�&C
 m
W; 

�� X��UU
 =_ C?'= �� «�&B
_
>?�= U&7X&>&8B= U&��>�&X& _
7
�=: = 8_
='&7?�C>8=: C C
'&-
��>&'-�&C=>?�?'»; 

�� X��UU
 =_ C?'= �� «�&B
_
>?�= 8_
='&7?�C>8=: C &c°?B>&' U&�
�?�=:»: >=U 4� �
B�
-
7�8
?> &X�
�=�?�=? �
 �&'?�B�
>��� d?�?� U�= �
8?7?�==, 4� &c?CU?�=8
?> �
8?7?�=? 
�
 U&78=���? d?�=, 4� &c?CU?�=8
?> �
8?7?�=? �
 C�
c&B&�>�
C>��? d?�=, 4� &c?CU?-
�=8
?> �
8?7?�=? �
 _
'
CB=�&8
���? d?�=, 4� &c?CU?�=8
?> �
8?7?�=? �
 d?�= C 8�-
�&8�?���' >?'U?�
>����' B&�>�
C>&' (U&C�? 7&�7:), 4� &c?CU?�=8
?> �
8?7?�=? U�= 
=�8?�C== >?'U?�
>���&X& B&�>�
C>
 d?�=, 4� &c?CU?�=8
?> �
8?7?�=? 8 _
7
���� &c-
�
C>b.  
	 B
�?C>8? U�='?�
 8 >
c�=d
f 4, 5 U�?7C>
8�?�� A�
X'?�> oBCU?�>�&� &d?�B= _�
�='&-

C>= �� = A��Bd== d?��&C>= 7�: �� «�
B>=�?CB=�». 	 �?_��b>
>? U&���?�� '
>?�=
�� U& 
f
�
B>?�=C>=B
' �� = ��, �?&cf&7='�? 7�: �?
�=_
d== '?>&7
 &d?�B= �m 4� m
W. 

5 .�����=�(�+ *��"�&���+ d'<*������ �(��'� �  
 ��=!�����% �(��'� ��?����<'��� !��"�+ 
 < *�$�>�@ ��;��$�(�����-���������<'�� <�<��$% 

��: 8�U&��?�=: =CC�?7&8
�=� U& �
_�
c&>
��&'� '?>&7� C&_7
?>C: oBCU?�>�
: B&'=C-
C=:, B&>&�
: C&C>&=> =_ �
c&�?� = oBCU?�>�&� X��UU. �
c&�
: X��UU
 C&C>&=> =_ ��B&8&7=>?-
�:, B&�C��b>
�>
 U& 4� m
W = =��?�?��&->?f�=�?CB=f �
c&>�=B&8, B&>&��? ��
C>8��> 8 
C&C>
8�?�== U�&X�
''� oBCU?�>�&� &d?�B= �m 4� m
W, &�X
�=_
d== �
c&>� oBCU?�>�&� 
X��UU� (8B���
: &U�&C oBCU?�>&8) = 
�
�=_? U&���?���f �?_��b>
>&8. �BCU?�>�
: X��UU
 
U�&f&7=> &c��?�=? U�='?�?�=� '?>&7
 &d?�B= �m 4� m
W, = ?� �
c&>
 8�U&��:?>C: 8 �?-
>��? o>
U
. 
1)� A&�'��=��?>C: d?�b oBCU?�>�&� &d?�B= = A&�'=��?>C: �
c&�
: X��UU
; 
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6�

��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

2)� �>&��:�>C: d?�= oBCU?�>�&� &d?�B=, &U�?7?�:�>C: U?�?�?�b &U?�
d=�, 8�U&��:?'�f 
oBCU?�>
'=, C&C>
8 oBCU?�>�&� X��UU�, CU&C&c = U�&d?7��
 &U�&C
 oBCU?�>&8, �
_�
c
>�-
8
?>C: 
�B?>
 7�: &U�&C
 oBCU?�>&8 = U�&8&7=>C: &U�&C oBCU?�>&8; 

3)� �>&��:?>C: C>��B>��
 &d?�&���f U&B
_
>?�?� = �&'?�B�
>��
 &d?�&���f U&B
_
>?�?� = 
&U�?7?�:?>C: _�
�='&C>b �� = �� 8 C&&>8?>C>8== C d?�:'= = _
7
�
'= oBCU?�>�&� &d?�-
B=, >.?. A&�'=��?>C: c
_
 7
���f 7�: U�&8?7?�=: oBCU?�>�&X& 
�
�=_
. ��&'? >&X&, 8��
-
c
>�8
�>C: �?B&'?�7
d== 7�: 8�c&�
 
�
�&X
 – c
_&8&X& &c�
_d
 4� m
W; 

�
c�=d
 4 – �?_��b>
>� oBCU?�>�&� &d?�B= _�
�='&C>= �� 7�: C�
8�=>?�b�&X& 
�
�=_
 4� m
W 

�
U�
8�?�=? 
8�=:�=: �
 

�&C> �m 

��>?X�
�b��� 
U&B
_
>?�b 

(8?C&8&� U&-
B
_
>?�b) 

�7=�=���� U&B
_
>?�b 

W
���  
�BCU?�> 

1 2 3 4 

 �
B>=�?CB=� 
(0,192) 

 8 9 7 8 

  9
	�&����� ��	�����	�( �
&�
��
����     
�&X. 4� �?
�=_�?> U�=�d=U «Cc�&C=�-_
c��» (4–�) 5 9 7 9 
" �
�b�&C>b &c�
���?�=: d?�= 7�?' D&c� 7�, B' 8 8 7 7 
" �
�b�&C>b &c�
���?�=: d?�= �&�b� D&c� �, B' 8 8 7 7 

# �
�b�&C>b 7?�C>8=: '=�='
�b�
: (&C�?U�?�=:) d?�= 
Dmin, B' 3 3 7 6 

" 4>?U?�b �?
�=_
d== _
f8
>
 4� D_ max/Dmax, ?7. 5 5 7 9 
" 4>?U?�b 8C?U&X&7�&C>= 	, ?7. 9 9 7 8 
" 4>?U?�b &c�
��&C>= �c (�Cc, 8�?': X&7
), ?7. 9 5 7 8 
# 	�?': U�=d?�=8
�=: �U�=d., C 3 8 7 7 
# �&��&C>b 
8>&C&U�&8&�7?�=: d?�= ��	�, ' 6 9 7 8 
" 4>?U?�b 
8>&�&'�&C>= t (�Cc), ?7. 5 5 7 8 
" R
BC='
�b�
: 7&U�C>='
: 8�C&>
 �
c&>� 4� �C� max, B' 5 5 7 6 

�&X. 4� &c?CU?�=8
?> _
f8
> d?�= �
 >�
?B>&�== U&�?>
             
=_7?�=: (��) 8 9 7 7 

�&X. 4� 7&U�CB
?> 8&_'&��&C>b U?�?�
d?�=8
�=: U&C�?            
Cc�&C
 =_7?�=: (���) 5 7 5 6 

�
c�=d
 5 - ^��Bd=: d?��&C>= ?7=�=���f &d?�&���f U&B
_
>?�?� 8 _
8=C='&C>= &> _�
�?�=: �� 

�7=�=���? U&B
_
>?�= 

^��Bd=: d?��&C>= 
R=�='
�b�&-

U�=?'�?'& 
(0,01) 

�&C�?7-
C>8?��& 
(0,20) 

�&�&T& 
(0,50) 

�&�>= 
&>�=��& 

(0,70) 

��?8&Cf&7�&
(0,90) 

4. �
�����4��� 
9
	�&����� ��	�����	�( �
&�
��
���� 

4� �?
�=_�?> U�=�d=U «Cc�&C=�-
_
c��» (4-�) 

�
 – C8&�C>8& �?�
>?�b�&  
�?> – C8&�C>8& �?�?�
>?�b�& 

�
�b�&C>b &c�
���?�=: d?�= 7�?'  
D&c� 7�, B'  3 5 8 10 15 

�
�b�&C>b &c�
���?�=: d?�= �&�b�  
D&c� �, B' 3 5 8 10 15 

�
�b�&C>b 7?�C>8=: '=�='
�b�
:  
(&C�?U�?�=:) 7& d?�= Dmin, B' 0,4 0,3 0,2 0,1 0,05 

4>?U?�b �?
�=_
d== _
f8
>
 4�  
D_ max / Dmax, ?7. 0,2 0,3 0,5 0,7 0,9 
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4)� U�&8&7=>C: &c�
c&>B
 U&���?���f oBCU?�>��f &d?�&B U�>�' 88&7
 c
_� 7
���f 8 �
4 
«�d?�B
 = 8�c&�», 8 B&>&�&� �?
�=_&8
�� 
�X&�=>'� '?>&7
 &d?�B= �m 4� m
W, U&��-
�
�>C: &B&��
>?�b��? �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
, U�&8&7=>C: 
�
�=_ �?_��b>
-
>&8 = X&>&8=>C: �?T?�=? oBCU?�>�&� X��UU�. 
��= &U�&C? oBCU?�>&8 =CU&�b_�?>C: =�7=8=7�
�b�
: &d?�B
 ��?�&8 oBCU?�>�&� X��UU� 

U& 10->= c
��b�&� C=C>?'?. 	 _
7
�� oBCU?�>&8 8f&7:>: &U�?7?�?�=? B&oAA=d=?�>&8 8?C&'&-
C>= �� = �� = &U�?7?�?�=? A��Bd=� d?��&C>= 7�: B
�7&X& ��. 

4�=�?�=? >��7&�'B&C>= U�&d?CC
 U&���?�=: oBCU?�>��f &d?�&B, &c?CU?�?�=? C&X�
C&-
8
��&C>= '�?�=� oBCU?�>&8 = &d?�B= �m 4� m
W U& �
_�
c&>
��&'� '?>&7� &C��?C>8�:-
�&Cb U�>�' _
'?�� &>7?�b��f &U?�
d=� oBCU?�>�&� &d?�B= �m 4� m
W A&�'
�=_&8
���'= 
8��=C�=>?�b��'= U�&d?7��
'= �
4 «�d?�B
 = 8�c&�». 	 _
7
�� oBCU?�>&8 8f&7=�& �=Tb 
&U�?7?�?�=? B&oAA=d=?�>&8 8?C&'&C>= �� = �� = A��Bd=� d?��&C>= ��.  

9�����. 
	 B
�?C>8? d?�?� A��Bd=&�=�&8
�=: 4� �
CC'&>�=' U�='?�?�=? m
W 8 C&C>
8? m
� 

7�: Cc�&C
 m
W C 8�C&> &> 0,6 7& 2-5 B' �?>&' = _='&� �
 �
U
7�&' >?
>�? 8&?���f 7?�-
C>8=� 7�: U&�
�?�=: X��UU� d?�?� >=U
 �?�?_�&7&�&���� '&C>, 8_�?>�&-U&C
7&��
: U&�&-
C
, �?�?_&c?>&��&? �B��>=?, d?f '
T=�&C>�&=>?�b�&X& _
8&7
 C ���>&' U�?&7&�?�=: o�?-
'?�>&8 �	� = 7�. ��: C�
8�=>?�b�&X& 
�
�=_
 CA&�'=��?' 7&C>
>&��& U&��&? &U=C
�=? 

�b>?��
>=8 =_ 78?�
7d
>= &c�
_d&8 (C B�
CC=A=B
d=?� U& =�A&�'
d=&���' c�&B
' 4�) 4� 
U�= U�='?�?�== m
W U& �
_?'��' d?�:': 
1)� V� – U&��
B>=8�
: �
_?��
: X=�&C>
c=�=_=�&8
��
:; 
2)� VR4 – �&X=�?CB
: '�&X&CU?B>�
�b�
:; 
3)� V^ – U&��
B>=8�
: �
_?��
: A��X?��
:; 
4)� �V-� – �
7=&�&B
d=&��
: ''-7=
U
_&�
; 
5)� �	-�4�-(��4) – >?�?8=_=&��&-B&'
�7�
: �
 &C�&8? U�=?'�=B
 =_���?�=� C _
�:7&8&� 

C8:_b�; 
6)� �	-R��-(���) – >?�?8=_=&��
: �
 c
_? o�?B>�&&U>=�?CB=f U�?&c�
_&8
>?�?�; 
7)� �	-R� – >?�?8=_=&��
:; 
8)� �	-R�(�) – >?�?8=_=&��
: C _
f8
>&' d?�= �
 >�
?B>&�== U& _
�
�?? U&7X&>&8�?��&'� 

o>
�&��; 
9)� �	-(	��) – >?�?8=_=&��
: �
 &C�&8? 8=7=B&�
; 
10)��	-R-(��4) – >?�?8=_=&��
: �
 &C�&8? U�=?'�=B
 =_���?�=� C _
�:7&8&� C8:_b�; 
11)���-(���) – >?U�&8=_=&��
: �
 &C�&8? U=�&8=7=B&�
; 
12)���-�4�-(���) – >?U�&8=_=&��&-B&'
�7�
: �
 &C�&8? U=�&8=7=B&�
. 

	 >
c�=d? 6 �
 U�='?�? �� «�
B>=�?CB=�» 7
�� C�
8�=>?�b��? &d?�B= >=U&8 4� U& �� 
7�: 7
��&X& ��, = U&7&c�&? '&�?> c�>b CA&�'=�&8
�& 7�: 8C?f ��.  

	 >
c�=d? 7 U�=8?7?�� �?_��b>
>� oBCU?�>��f C�
8�?�=� �� 8 A&�'? 8?C&8�f B&oAA=-
d=?�>&8. 
�
�=_ U�?7�C'
>�=8
?> =CC�?7&8
�=? 4� 8 �
_�=���f >
B>=�?CB=f �C�&8=:f U�=-
'?�?�=:.  

	 >
c�=d? 8 7
�� �C�&8=: T?C>= 8
�=
�>&8 
�
�=_
 C ���>&' >
B>=�?CB=f �C�&8=� U& 8�-
C&>? Cc�&C
 m
W = 8�?'?�= X&7
. 	 �
C>�&C>=, 8
�=
�> «
�
�=_-1» U& 8�C&>? Cc�&C
 0.6 B', 
8�?': X&7
 – �?>&.  

4�
8�=>?�b��� �?�>=�X =CC�?7�?'�f 78?�
7d
>= 4� m
W 7�: T?C>= 8
�=
�>&8 �C�&8=� 

�
�=_
 7
� 8 >
c�=d? 9. 	& 8C?f 8
�=
�>
f 
�
�=_
 �
=���T=� U&C�?7&8
>?�b�& �c�8
��=� 
�?�>=�X ='?�> C?7b'&�, 8&Cb'&�, 7?8:>��, T?C>&� = U?�8�� 8=7 4� m
W. ��= 88?7?�== 

�
�&X
 4� >=U
 V^ ���T=? _�
�?�=: B&oAA=d=?�>&8 �m 4� m
W 7�: U�?7?�b��f �?�='&8 
U& 8�C&>? U�='?�?�=: m
W (0,6 B' = 5,0 B') &>�&C=>?�b�& 8�c�
��&X& 
�
�&X
 7
�> C?7b-
'&� = 8&Cb'&� 8=7 4� m
W. 



<H; %2(20)@.,<;/�M5;/�~���$�Z[����z�K�Z���Z

6�

��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

�
c�=d
 6 – �C�&8��? &d?�&���? U&B
_
>?�= 4� m
W 7�: U�&8?7?�=: C�
8�=>?�b�&X& 
�
�=_
 (U�='?�) 

��>?X�
�b��� 
U&B
_
>?�b �7=�=���� U&B
_
>?�b 

�=U 4� 

V^ V� �	- 
	�� 

�	-
R� 

 �	-       
R�-(�) 

4�1 4�2 4�3 4�4 4�5 
�
B>=�?CB=� 4� �?
�=_�?> U�=�d=U «Cc�&C=�-_
c��» (4-�) �?> �?> �
 �
 �
 

	�?': U�=d?�=8
�=: TU�=d, C 5 5 5 5 3 
�&��&C>b 
8>&C&U�&8&�?�=: d?�= �	�
 , ' 7 5 3 3 10 
�
�b�&C>b &c�
���?�=: d?�= 7�?' D
�� �� , B'  5 6 10 15 70 
�
�b�&C>b &c�
���?�=: d?�= �&�b� D&c� � , B'  5 6 0 0 70 
�
�b�&C>b 7?�C>8=: '=�='
�b�
: &C�?U�?�=:) 
d?�= Dmin , B' 0,1 0,05 0,1 0,1 0,1 

4>?U?�b 
8>&�&'�&C>= t (H ��1)  0 0 1 1 1 
4>?U?�b 
8>&�&'�&C>= t (H �� 2)  0 0 1 1 1 
4>?U?�b 
8>&�&'�&C>= t (H �� 3)  0 0 1 1 1 
4>?U?�b �?
�=_
d== _
f8
>
 4� D& max / Dmax 0,18 0,21 0,35 0,53 1 
4>?U?�b B��X�&C�>&��&C>= � (�?>&) 1 1 0,65 0,79 0,79 
4>?U?�b B��X�&C�>&��&C>= � (_='
) 1 1 0,35 0,50 0,50 

�
c�=d
 7 – �?_��b>
>� oBCU?�>�&� &d?�B= 
 _�
�='&C>= �� 7�: C�
8�=>?�b�&X& 
 
�
�=_
 4� m
W 

�
c�=d
 8 – 4&7?��
�=? U�
�
 
�
�=_
 C?�== «
�
�=_» 

��>?X�
�b���  
U&B
_
>?�b 

	?C&8&� 
B&oAA=d=?�> 

�?f�=�?CB=� (G1) 0,180 
�?f�&�&X=�?CB=� (G2) 0,114 
�BCU��
>
d=&��&-
>?f�=�?CB=� (G3) 

0,132 

�
B>=�?CB=� (G4) 0,192 
	��=8
?'&C>b (G5) 0,132 
�
7?��&C>b (G6) 0,126 
�B&�&'=�?CB=� (G7) 0,126 

�
='?�&8
�=?
U�
�
 
�
�=_


�
B>=�?CB=? �C�&8=: 
	�C&>
 Cc�&C
 

H, B' 	�?': X&7
 

«
�
�=_-1» 0,6 �?>& 
«
�
�=_-2» 0,6 _='
 
«
�
�=_-3» 2 �?>& 
«
�
�=_-4» 2 _='
 
«
�
�=_-5» 5 �?>& 
«
�
�=_-6» 5 _='
 

	 >
c�=d? 10 7
�� �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� m
W U& U�
�� «
�
�=_-1» 8 
�?�='? «�?�>=�X» U& B
�7&'� ��, =_ B&>&�&� C�?7�?> U�?='��?C>8& C?7b'&� = 8&Cb'&� 4� 
m
W =_ =Cf&7�&X& U?�?��:. �>&c�
�?�=? B
�7&X& C>&�cd
 >
c�=d� 10 8 8=7? 7=
X�
'' 
U�?7C>
8�?�& �
 �=C��B
f 8-9 = �
 �=C��B? 10). 

	 >
c�=d? 11 U�?7C>
8�?�� �?_��b>
>� �
C��>
 8?�&:>�&C>= U&�
�?�=: d?�= U�= 8�-
c�
���f 4� = =f �?�>=�X U& U&���?���' _�
�?�=:' 8?�&:>�&C>= U&�
�?�=:. 

	 >
c�=d? 12 U�?7C>
8�?� �?_��b>
> C�
8�=>?�b�&X& 
�
�=_
 7
���f 4� m
W (U�= 8
�=-

�>? �C�&8=� «
�
�=_-3») 7�: �� «�
B>=�?CB=�», 
 8 >
c�=d? 13 – U& C&8&B�U�&C>= ��. 

4&U&C>
8=>?�b��� 
�
�=_ �?�>=�X&8 =CC�?7�?'�f 4� m
W, U&���?���� �
_��'= '?>&-
7
'= U&B
_�8
?> c�=_&C>b �?_��b>
>&8 (�=C��&B 11).  

��?7C>
8�?�=? �?_��b>
>&8 =CC�?7&8
�=� 8 A&�'? �?U?C>B&8�f (8?B>&���f) 7=
X�
'' 
(�=C��&B 12) U&_8&�:?> X�
A=�?CB= C�
8�=8
>b U&���?���? �?_��b>
>� U& 8&Cb'= =�>?-
X�
�b��' U&B
_
>?�:'. 

�& �?_��b>
>
' C�
8�?�=: '&��& 8�7?�=>b �?>��? X��UU� 
�
�=_=��?'�f 4� m
W. 
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�727�*
�
�
�8�*7*7���������8�Q7Q7�Q����
�

�
c�=d
 9 – �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� m
W U& U�
�� «
�
�=_» 
 7�: �
_�=���f >
B>=�?CB=f �C�&8=� c&?8&X& U�='?�?�=: 

�=U =CC�?7�?'�f 4� m
W
(4� m
W U�=8?7?�� 8 

U&�:7B? U&���?��&X& �?�-
>=�X
 4� U& U�
�� 
�
�=-

_
 «
�
�=_-1») 

�?�>=�X =CC�?7�?'�f 4� m
W 
	�C&>
 Cc�&C
 � = 0,6 B' 	�C&>
 Cc�&C
 � = 2 B' 	�C&>
 Cc�&C
 � = 5 B'

V?>& �='
 V?>& �='
 V?>& �='
 
«
�
�=_-1» «
�
�=_-2» «
�
�=_-3» «
�
�=_-4» «
�
�=_-5» «
�
�=_-6»

�	-R� 687 681 685 678 684 677 
�	-R�-(�) 653 647 653 647 653 647 
�	-	�� 650 643 648 640 646 639 
�	-R��-(���) 642 639 639 636 638 635 
V� 631 629 629 626 628 625 
VR4 625 625 625 625 625 625 
�	-R-(��4) 624 618 622 615 621 614 
��-(���) 610 608 608 605 607 604 
�V-� 535 535 535 535 535 535 
V^ 535 532 532 529 531 528 
�	-�4�-(��4) 527 522 529 524 531 525 
��-�4�-(���) 461 459 463 461 465 463 

�
c�=d
 10 – �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� m
W U& U�
�� 
�
�=_
 «
�
�=_-1» 8 �?�='? «�?�>=�X» 

 
�=U 

=CC�?7�?-
'�f 

4� m
W 

��>?X�
�b��� U&B
_
>?�b 

�c�=� 
�?_��b-

>
> 

�
B>=�?-
CB=� 

�?f�=�?-
CB=� 

	��=8
?-
'&C>b 

�BCU��
>
d=-
&��&-

>?f�=�?CB=� 

�B&�&'=�?-
CB=� 

�
7?�-
�&C>b 

�?f�&-
�&-

X=�?-
CB=� 

�
�X 1 W
�� 1 W
�� 1 W
�� 1 W
�� 1 W
�� 1 W
�� 1 W
�� 1 
�	-R� 687 646 761 536 666 735 799 649 
�	-R�-
(�) 

653 756 709 536 666 580 799 420 

�	-	��) 649 492 712 536 438 796 799 856 
�	-R��-
(���) 

642 653 662 536 666 714 799 420 

V� 631 602 831 0 666 827 899 534 
VR4 625 680 451 463 528 651 799 879 
�	-R-
(��4) 

624 500 712 536 438 768 799 649 

��-(���) 610 519 593 536 528 703 799 649 
�V–� 535 467 578 0 528 660 699 879 
V^ 534 531 657 0 178 817 899 649 
�	-�4�-
(��4) 

527 624 378 0 528 547 799 879 

��-�4�-
(���) 

461 586 378 0 528 490 799 420 

��='?�
�=:: 1) >=U� 4� m
W U�=8?7?�� 8 U&�:7B? U&���?��&X& �?�>=�X
 4� U& U�
�� 
�
�=_
 «
�
�=_-1». 
 2) c
�� 1 &_�
�
?> &d?�B� U& '?>&7� U�&C>&X& 8_8?T=8
�=:. 
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��	����(�����	
'
���
��)���
���(���(�����	�(������������\�
����&����
'
�
�	��

�=C��&B 8 – �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� 
m
W U& U�
�� 
�
�=_
 «
�
�=_-1» 8 �?�='? «�?�>=�X».

�c�=? �?_��b>
>� 

�=C��&B 9 – �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� 
m
W U& U�
�� 
�
�=_
 «
�
�=_-1» 8 �?�='? «�?�-

>=�X». �&B
_
>?�b «�
B>=�?CB=�» 

 

 
�=C��&B 10 – �B�
� �
4 «�d?�B
 = 8�c&�» U�= =CU&�b_&8
�== '?>&7
 8_8?T?��&X& C�''=�&8
�=:  

U�>?' C�
8�=>?�b�&X& 
�
�=_
 4� m
W 

�
c�=d
 11 - 	?�&:>�&C>b U&�
�?�=: d?�= (>=U
 �/7 '&C>) �Ud 7�: m
W U�= U�='?�?�== 8 C&C>
8? 
 C
'&�?>
-�&C=>?�: �
 8�C&>
f 2-5 B' = CB&�&C>= 250-300 '/C 

�=U m
W P�
 �>�&C=>?�b�&? _�
�?�=? R?C>& 
�	-R�-(�) 0,48 1,0 1 
��-(���) 0,46 0,96 2 
�	-R� 0,42 0,88 3 
�V-� 0,27 0,56 4 
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�727�*
�
�
�8�*7*7���������8�Q7Q7�Q����
�

�
c�=d
 12 - �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� m
W U& U�
�� 
�
�=_
 «
�
�=_-3R». �� «�
B>=�?CB=�» 

�=U 4�  �?�>=�X �>�&C=>?�b�&? _�
�?�=? R?C>& 
�	-(�) 714 1,0 1 
��-(���) 621 0,87 2 
�	-R� 558 0,78 3 
�V-� 481 0,67 4 

 

�
c�=d
 13 - �?_��b>
>� C�
8�=>?�b�&X& 
�
�=_
 4� m
W U& U�
�� 
�
�=_
 «
�
�=_-3R». 
 �>&X&8�? �?_��b>
>� 

�=U 4�  �?�>=�X �>�&C=>?�b�&? _�
�?�=? R?C>& 
�	-R�-(�) 658 1,0 1 
��-(���) 617 0,94 3 
�	-R� 657 0,998 1–2 
�V-� 438 0,665 4 

0

01�

01'

012

013

�

�1�

�4,56,789 �.,7.:;9 �4,56 :<,=

>�
����-��
��	�������?@>

�
#�	�
��	��%���
��

 
�=C��&B 11 – 4&U&C>
8=>?�b�
: 7=
X�
''
 �?�>=�X&8 =CC�?7�?'�f &c�
_d&8 4� m
W, 

U&���?���f U�>?' &d?�B= �m = oAA?B>=8�&C>= c&?8&X& U�='?�?�=: m
W 

 
�=C��&B 12 – 	?B>&��
: 7=
X�
''
 C�
8�?�=: U& &d?�&���' U&B
_
>?�:' �
_�=���f >=U&8 4� m
W 
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�
�	��

	 U?�8�� U�=&�=>?>��� X��UU�, ='?���� 8�CT=� �?�>=�X, 8f&7:> �	-R�, �	-R�(�), 
�	-(	��), �	-R��-(���), V�, VR4, �	-(��4), U�=��' U?�8&? '?C>& � �	-R�, U&C�?7�?? 
� �	-(��4).  

	>&��� X��UU� 4� m
W C&C>
8�:?> ��-(���).  
��?>b� X��UU� – �V-�, V^, �	-�4�-(��4), ��-�4�-(���).  
�&C�?7�:: X��UU
 '?�?? &>�
c&>
�
, ='??> c&�bT=? >?f�=�?CB=? �=CB=, c&�bT=? '
C-

C&X
c
�=>��? f
�
B>?�=C>=B= = 8�C&B�� C>&='&C>b.  
�
B=' &c�
_&', �
_�
c&>
���� '?>&7 U&_8&�:?> �
_c=>b 4� m
W �
 X��UU� U& _�
�='&-

C>= = 8�:8=>b �
=c&�?? U?�CU?B>=8��? 8
�=
�>�. 

1�'�@����� 
��?7C>
8�?���� '?>&7 C�
8�=>?�b�&X& 
�
�=_
 = 8�c&�
 4�4 =_ �
c&�
 
�b>?��
>=8 U& 

=?�
�f=�?CB&� C=C>?'? =�>?X�
�b��f = ?7=�=���f U&B
_
>?�?� �m ='??> ��=8?�C
�b��� 
f
�
B>?� = U�='?�=' 7�: �
_�=���f U�?7'?>��f &c�
C>?� &c&�&��&X& = X�
�7
�CB&X& 
�
_�
�?�=:. R?>&7 U&_8&�:?> 8�:8=>b �
=c&�?? U�?7U&�>=>?�b��? 8
�=
�>� 
�
�=_=��?'�f 
4�4 �
 �
��=f C>
7=:f U�&?B>=�&8
�=: C ���>&' o>
U&8 �=_�?��&X& d=B�
.  

�*�<�' �������!�% 
[1]� (�����!� -'2' �?f�=�?CB=� ��&8?�b, �
7?��&C>b = B
�?C>8& U�&7�Bd== ('?>&7=�?CB&? U&C&c=?). – V.: 
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Abstract�
In article the approach to an estimation of a technological level of modern complex technical systems with use of math-
ematical methods of the theory of decision-making and modern information technology taking into account all life cycle 
on an example of systems of prompting of operated aviation bombs is stated. Classification of problems of the theory of 
decision-making and methods of expert estimations of a technological level of systems of prompting is resulted. The 
basic stages of the decision of a problem of the comparative analysis of systems of prompting of operated aviation 
bombs for the chosen method multicriteria evaluation are shown. The organization of carrying out of an expert estima-
tion of a technological level of complex technical systems by means of the developed information-analytical system is 
described. The structure and the maintenance of the estimated indicators, including set of the integrated and individual 
indicators possessing completeness of technical characteristics of investigated systems is offered. The presented method 
of the comparative analysis and choice on hierarchical system of integrated and individual indicators has universal 
character and is applicable for various subject domains of defensive and civil appointment. The method allows to reveal 
the most preferable variants of analyzed systems at early design stages taking into account all stages of life cycle. 

[Z\�]LQ^_: complex technical systems, imaging system, controlled bombs, technical level, criteria, rating. 

J`bWb`LO<�Voronov �2, Scherbinin VV, Semenov SS. To the assessment of technical level complex technical systems 
taking into account the whole life cycle [In Russian]. Ontology of designing. 2016; v.6, 2(20): 173-192. - DOI: 
10.18287/2223-9537-2016-6-2-173-192. 
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¯HAEUW�¯H¶EUWUJHA{�¢A{@W´H�H��(b. 1955). He has ended the Moscow aviation institute (1978). 
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Radio engineering institute AS of the USSR. In 1969-1972 - at all-union scientific research in-
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 B
�?C>8& X&C�7
�C>8?���f �C��X: U?�C&�
�, �C�&8=: U�?7&-
C>
8�?�=: �C��X=, &�X
�=_&8
��&C>b U�&d?CC
 U�?7&C>
8�?�=: �C��X=, '?>&7=�?CB&? &c?CU?�?�=? 
U�?7&C>
8�:?'&� �C��X=, 7&C>�U�&C>b �C��X=. ��?7C>
8�?�
 7=
X�
''
 >�?c&8
�=� B C=C>?'? U&7-
7?��B= U�=�:>=: �?T?�=�, 8B���
��
: &C�&8��?, A��Bd=&�
�b��?, �?A��Bd=&�
�b��? = oB&-
�&'=�?CB=? >�?c&8
�=:. ��?7C>
8�?� A�
X'?�> &�>&�&X== C=C>?'� U&77?��B= U�=�:>=: �?T?�=�, 
U&C>�&?��&� U& '&7��b�&'� U�=�d=U�. �&B
_
�
 U�&d?7��
 8�c&�
 &U>='
�b�&X& 8
�=
�>
 C=-
C>?'� '
CC&8&X& &cC���=8
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�$� – o>& C&8&B�U�&C>b �
_�=���f f
�
B>?�=C>=B �C��X=, 
B&>&��? &U�?7?�:�> ?� CU&C&c�&C>b �7&8�?>8&�:>b U&>�?c�&C>= U&���
>?�: �C��X= 8 &>�&-
T?�== C&7?��
�=: (�?_��b>
>
) �C��X=. 4�?7�?> &>'?>=>b, �>& B
�?C>8& X&C�7
�C>8?��&� 
�C��X= 8B���
?> >
B�? = C&8&B�U�&C>b f
�
B>?�=C>=B U�&d?CC
 = �C�&8=� &B
_
�=: �C��X=, 
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B&>&��? >
B�? &c?CU?�=8
�> �7&8�?>8&�?�=? U&>�?c�&C>= U&���
>?�: �C��X= 8 &>�&T?�== 
U�&d?CC
 &cC���=8
�=:. 4��?C>8��> = 7��X=? A
B>&��, 8�=:��=? �
 B
�?C>8& X&C�7
�-
C>8?��&� �C��X=, B&>&��? U�=8?7?�� 8 �
_�
c&>
��&� U�=�=��&-C�?7C>8?��&� 7=
X�
''? 
�C=B
8� (�=C��&B 1). 

 
�=C��&B 1 – ^
B>&��, 8�=:��=? �
 B
�?C>8& X&C�7
�C>8?��&� �C��X=.  

��=�=��&-C�?7C>8?��
: 7=
X�
''
 �C=B
8� 

�
 �:7 A
B>&�&8, U�=8?7����f �
 7=
X�
''? �C=B
8�, '&��& U&8�=:>b C d?�b� U&8�-
T?�=: B
�?C>8
 U�?7&C>
8�:?'&� X&C�7
�C>8?��&� �C��X=. �
U�='?�, '&��& U&8�=:>b �
 
U?�C&�
�, =_'?�=8 U&�=>=B� 8 &c�
C>= U?�C&�
�
, '&��& U&8�=:>b �
 C>?U?�b =CU&�b_&8
�=: 
=�A&�'
d=&��&-B&''��=B
d=&���f >?f�&�&X=�, �
 &�X
�=_&8
��&C>b U�&d?CC
 U�?7&C>
8-
�?�=: �C��X=, �>& _
'?>�& U&8�C=> &U?�
>=8�&C>b U�?7&C>
8�?�=: X&C�7
�C>8?��&� �C��X= = 
>.7. 

�
�?C>8& X&C�7
�C>8?���f �C��X '&��& &U�?7?�=>b 78�': &C�&8��'= '?>&7
'=: '?>&-
7&' oBCU?�>�&� &d?�B= = '?>&7&' C&d=&�&X=�?CB&� &d?�B=. ��= o>&' ='??>C: C�&��&C>b 
&U�?7?�?�=: B�=>?�=?8 B
�?C>8
, >.B. B
�?C>8& �C��X �?�C>&��=8&, = 8 U�
8&8�f 
B>
f _
-
B�?U�:�>C: A&�'
�b��? B�=>?�== &U�?7?�?�=: B
�?C>8
 �=c& �U&>�?c�:�>C: ��=7=�?CB=? 
B&�C>��Bd==, 8 &C�&8? B&>&��f �?�=> �?X
>=8�&? C8:_�8
�=?1. 

	 �
C>&:�?? 8�?': ='??>C: '�&�?C>8& �
_�=���f '?>&7=B '&�=>&�=�X
 B
�?C>8
 U�?7&-
C>
8�?�=: X&C�7
�C>8?���f �C��X. ��= o>&' 7�: Cc&�
 =�A&�'
d== '&��& =CU&�b_&8
>b >
-
                                                           
1�&7�&c�?? C'. -�
&�
��, +.*. �&�:>=? = C&7?��
�=? �C��X= B
B &c°?B>
 X�
�7
�CB=f U�
8. 4=c=�CB=� ��=7=�?CB=� 8?C>-
�=B. 2003. % 1. - http://law.edu.ru/doc/document.asp?docID=1125002 
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B=? '?>&7�, B
B &U�&C� U&���
>?�?� X&C�7
�C>8?���f �C��X 8 �
_�=���f A&�'
f, &U�&C� 
C&>��7�=B&8 &�X
�&8 X&C�7
�C>8?��&� 8�
C>=, B&>&��? U�?7&C>
8�:�> X&C�7
�C>8?���? 
�C��X=, 
�
�=_ �&�'
>=8��f U�
8&8�f 
B>&8, 
�
�=_ C�?7C>8 '
CC&8&� =�A&�'
d== = 7�. 

��: �?T?�=: �B
_
���f 8�T? U�&c�?' 8 X&C�7
�C>8?��&' �U�
8�?�== U�= U�?7&C>
8�?-
�== X&C�7
�C>8?���f �C��X 8 >&� =�= =�&� C>?U?�= =CU&�b_��> =�A&�'
d=&���? = B&''�-
�=B
d=&���? >?f�&�&X==. �7�
B&, =�A&�'
>=_
d=: X&C�7
�C>8?���f &�X
�&8 8�
C>=, 8 >&' 
�=C�? C&_7
�=? >
B&� C=C>?'� B
B «o�?B>�&��&? U�
8=>?�bC>8&», �? �?T
?> U&��&C>b� 8C? 
C��?C>8���=? U�&c�?'�. �&o>&'� 8 �
'B
f 7
��&� U�&c�?'� U�?7�
X
?>C: &C��?C>8=>b 
U&77?��B� U�=�:>=: �?T?�=� C U�='?�?�=?' &�>&�&X=�?CB&X& 
�
�=_
. 

1 ��=��K��'� ���K�"���� ' <�<��$� *�&&��#'� *���+��+ ������� 
��= �
_�
c&>B? C=C>?'� U&77?��B= U�=�:>=: �?T?�=� (4���) ����& ��=>�8
>b >&> 

A
B>, �>& >�?c&8
�=:, B&>&��? U�?7°:8�:�>C: �
_�=���'= U�
8&&c�
7
>?�:'= B 4��� �
 
�
_��f C>
7=:f ?� �=_�?��&X& d=B�
, U�=C��= U�&>=8&�?�=:. ��=�=�� 8&_�=B�&8?�=: U�&-
>=8&�?�=� '&X�> c�>b �
_�=���'=. � �=' '&��& &>�?C>= �
_�&? 8=7?�=? �
_�=���'= C�c°-
?B>
'= �U�
8�?�=: U&>�?c=>?�bCB=f C8&�C>8 C=C>?'� [2]; �
_�=��&? &d?�=8
�=? U�&c�?'-
��f C=>�
d=� �
_��'= C�c°?B>
'= �U�
8�?�=: [3]; �?&U�?7?����&C>b C&C>&:�=: 8�?T�?� U& 
&>�&T?�=� B &c°?B>� �U�
8�?�=: C�?7� [4, 5] = 8��>�?��?� C�?7� &c°?B>
 �U�
8�?�=: [5, 6], 

 >
B �? ��=B
�b�&X& C&�?>
�=: 8�?T�?� = 8��>�?��?� C�?7 [7]; &>B
_ _
=�>?�?C&8
���f 
C>&�&� &> �
�?? 7
���f &c?�
�=� = �
��T?�=? 8 &7�&C>&�&��?' U&�:7B? 7&C>=X��>�f 7&X&-
8&�?��&C>?� [5, 8] = 7�. 

	�:8�?�=? U�&>=8&�?�=� �
 �
��?� C>
7== �
_�
c&>B= :8�:?>C: B�=>=�?CB=' A
B>&�&' 
�CU?f
 �U�
8�?�=: C�&���'= C=C>?'
'=. 48&?8�?'?��&? 8�:8�?�=? U�&>=8&�?�=� = �
f&�-
7?�=? CU&C&c&8 =f �
_�?T?�=: U�?7&>8�
�
?> U&:8�?�=? >��7�&C>?�, �>& U&_8&�:?>, 8 B&-
�?��&' =>&X?, C&B�
>=>b _
>�
>� �
 C&_7
�=? 4��� 7�: &d?�B= B
�?C>8
 U�?7&C>
8�?�=: 
X&C�7
�C>8?���f �C��X. 

��&'? >&X&, U�= C&_7
�== 4��� � CU?d=
�=C>&8 &�?�b �
C>& 8&_�=B
�> U�&c�?'�, U�=-
�=�
 8&_�=B�&8?�=: B&>&��f �? 8C?X7
 :C�
. 	 �
C>�&C>=, c�8
?> C�&��& ��>B& &U=C
>b 7?�-
C>8=:, B&>&��? 7&���
 8�U&��:>b �
_�
c
>�8
?'
: C=C>?'
. �&o>&'� d?�?C&&c�
_�& �
=c&-
�?? U&��& = ��>B& &U=C
>b A��Bd=&�
�b��? 8&_'&��&C>= = &X�
�=�?�=:, B&>&��? �
B�
7�-
8
�>C: �
 �
_�
c
>�8
?'�� C=C>?'�, >.?. ����
����) 	 Q990, �>& U&_8&�=> =_c?�
>b c&�?? 
C?�b?_��f &T=c&B = U�&c�?' �
 U&C�?7���=f C>
7=:f �
_�
c&>B=. 

0�&���
�	� ����
����� 	 Q990 – U�&d?CC, B&>&��� U�?7�C'
>�=8
?> '?�&U�=:>=:, �?-
&cf&7='�? 7�: C&_7
�=: = �>8?��7?�=: 7&B�'?�>
, C&7?��
�?X& CU?d=A=B
d=� C=C>?'��f 
>�?c&8
�=� [9].  

	�7?�:�> �?>��? &C�&8��f o>
U
 U�&d?CC
 �
_�
c&>B= >�?c&8
�=� B 4���: 
1) 
�
�=_ &C��?C>8='&C>= �
_�
c&>B= C=C>?'� C >?f�=�?CB&� >&�B= _�?�=:; 
2) A&�'=�&8
�=? = 
�
�=_ >�?c&8
�=� B C=C>?'?; 
3) CU?d=A=d=�&8
�=? >�?c&8
�=� B C=C>?'?; 
4) �
_�
c&>B
 C&&>8?>C>8���?� 7&B�'?�>
d== = 
>>?C>
d=: >�?c&8
�=� B C=C>?'?.  
�
 �=C��B? 2 U�?7C>
8�?�
 7=
X�
''
 8��
c&>
���f >�?c&8
�=� B 4���.  
4&8&B�U�&C>b >�?c&8
�=� B 4��� 8 U�&d?CC? U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X 

8B���
?> 8 C?c:: &C�&8��? >�?c&8
�=:, A��Bd=&�
�b��? = �?A��Bd=&�
�b��? >�?c&8
�=: = 
oB&�&'=�?CB=? >�?c&8
�=:. 
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�C�&8��? >�?c&8
�=: 8B���
�> d?�b �
_�
c
>�8
?'&� C=C>?'�. 4��� �
_�
c
>�8
?>C: 
8 d?�:f =�A&�'
d=&��&X&, U�&X�
''�&X& = 
�X&�=>'=�?CB&X& &c?CU?�?�=: U�&d?CC
 U�?7&-
C>
8�?�=: X&C�7
�C>8?���f �C��X, 
 >
B�? &c?CU?�?�=: =�A&�'
d=&��&X& '?�8?7&'C>8?�-
�&X& 8_
='&7?�C>8=:, >.?. 8_
='&7?�C>8=: '?�7� &�X
�
'= 8�
C>= = ���?�7?�=:'=, ��
C>-
8���='= 8 &B
_
�== X&C�7
�C>8?���f �C��X 8 C&&>8?>C>8== C >�?c&8
�=:'= �&�'
>=8��f 
U�
8&8�f 
B>&8 = '?>&7=�?CB=f 7&B�'?�>&8. ��&'? >&X&, �
_�
c
>�8
?'
: C=C>?'
 7&���
 
U&_8&�:>b 8?C>= d?�>�
�=_&8
���� B&�>�&�b =CU&��?�=: _
U�&C&8 X&C�7
�C>8?���f �C��X, 
&C��?C>8�:>b &d?�B� =CU&��=>?�bCB&� 7=Cd=U�=��, &d?�B� B
�?C>8
 X&C�7
�C>8?���f 
�C��X, 
 >
B�? 7&B�'?�>=�&8
�=? U�=�:>=: �?T?�=�. 

/��	
�
���!��� ����
����) &f8
>�8
�> U�?7U&�
X
?'&? U&8?7?�=? 4���, &U�?7?�:: 
7?�C>8=:, B&>&��? C=C>?'
 CU&C&c�
 8�U&��:>b. � o>=' >�?c&8
�=:' &>�&C:>C:: U&77?��B
 
U�=�:>=: �?T?�=� 8 U�&d?CC? U�?7&C>
8�?�=: X&C�7
�C>8?��&� �C��X=, 8?7?�=? ����
�
 �?-
X=C>�
d== &c�
�?�=� X�
�7
�, �
_�
c&>B
 = U&C>&:��
: 
B>�
�=_
d=: c
_� �&�'
>=8�&-
U�
8&8&� 7&B�'?�>
d== = 7�. 

1����	
�
���!��� ����
����) �? C8:_
�� �?U&C�?7C>8?��& C A��Bd=:'=, 8�U&��:?'�-
'= C=C>?'&�. �>= >�?c&8
�=: &U�?7?�:�> �? U&8?7?��?CB=? 
CU?B>� C=C>?'� 8 U�&d?CC? 
U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X, &�= C8:_
�� C >
B='= =�>?X�
d=&���'= C8&�C>8
'= 
C=C>?'�, B
B _
�=>
 B&�A=7?�d=
�b�&� =�A&�'
d==, �
7���&C>b, >&��&C>b, B&''��=B
>=8-
�&C>b, U�&=_8&7=>?�b�&C>b, &c?CU?�?�=? 7&C>�U
 B ����
�
' = c
_
' 7
���f = >.7. �
B�? 
�?'
�&8
���' :8�:?>C: >�?c&8
�=? U&77?��B= 8=7?&B&�A?�?�d=�, �>& U&_8&�:?> 8 �?�='? 
�?
�b�&X& 8�?'?�= �C>
�
8�=8
>b C8:_b = U�&8&7=>b &cC��7?�=: U& >?' =�= =��' 8&U�&C
' 
'?�7� �
_�=���'= X&C�7
�C>8?���'= &�X
�
'= = 8?7&'C>8
'=. 

	
��&? �?A��Bd=&�
�b�&? >�?c&8
�=? - &U?�
>=8�&C>b. �&B
_
>?�= &U?�
>=8�&C>= � 
4���, B
B = � C=C>?'� '
CC&8&X& &cC���=8
�=: (4R�): 
cC&��>�
:, &>�&C=>?�b�
: = �&-
'=�
�b�
: U�&U�CB�
: CU&C&c�&C>b, B&�=�?C>8& B
�
�&8 4R�, B&oAA=d=?�> U�&C>&: = 7�. 

R�&X=? �?A��Bd=&�
�b��? >�?c&8
�=: &>�&C:>C: B 4��� 8 d?�&', 
 �? B &>7?�b��' ?� 
C�?7C>8
'. �?A��Bd=&�
�b��? >�?c&8
�=: :8�:�>C: c&�?? _�
�='�'= = B�=>=���'=, �?' 
&>7?�b��? A��Bd=&�
�b��? >�?c&8
�=:. �C�= 7&U��?�
 &T=cB
 8 A��Bd=&�
�b�&' >�?c&8
-
�==, >& o>& '&�?> U�=8?C>= B C�=�?�=� B
�?C>8
 �
_�
c
>�8
?'&� C=C>?'�. �C�= �? &T=cB
 
7&U��?�
 8 �?A��Bd=&�
�b��f >�?c&8
�=:f, >& o>& '&�?> C7?�
>b C=C>?'� 8&8C? �?�
c&>&-
CU&C&c�&�. 

�	
�
�����	�� ����
����) U&7�
_�'?8
�> oB&�&'=�?CB=� 
CU?B>, B&>&��� �?&cf&7='& 
��?C>b U�= �
_�
c&>B? 4��� 8 U�&d?CC? U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X. �?&cf&7=-
'& &d?�=>b 8&_'&���? �=CB=, oB&�&'=�?CB�� oAA?B>=8�&C>b, _
>�
>� �
 �
_�
c&>B� 4���, 
C>&='&C>b �?
�=_
d== = C&U�&8&�7?�=: 4���. 

4=C>?'
 U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X 7&���
 &c?CU?�=8
>b C&&>8?>C>8=? 
8-
>&'
>=_=�&8
���f U�&d?CC&8 &B
_
�=: �C��X >�?c&8
�=:' �&�'
>=8��f U�
8&8�f 
B>&8, 8 
>&' �=C�? 
7'=�=C>�
>=8��f �?X�
'?�>&8, &U�?7?�:��=f U&�:7&B U�?7&C>
8�?�=: (=CU&�-
�?�=:) X&C�7
�C>8?���f �C��X =CU&��=>?�b��'= &�X
�
'= X&C�7
�C>8?��&� 8�
C>=, &�X
�
-
'= '?C>�&X& C
'&�U�
8�?�=: = 7�. 

��&c�?'�, B&>&��? 8&_�=B
�> 8 U�&d?CC? �
_�
c&>B= >�?c&8
�=�, &c�C�&8�?�� >?', �>& 
&>C�>C>8�?> ��>B&? U&�='
�=? �
_�=�=: '?�7� �
_��'= X��UU
'= >�?c&8
�=�. ��?c&8
�=: 
&c���& =CU&�b_��>C: 8 B
�?C>8? C�?7C>8
 B&''��=B
d== '?�7� �
_�=���'= _
=�>?�?C&8
�-
��'= �=d
'=. �&o>&'� >�?c&8
�=: 7&���� c�>b U�&C>� = U&�:>�� B
B 7�: &c����f U&�b-
_&8
>?�?� C=C>?'�, >
B = 7�: ?� �
_�
c&>�=B&8, U�&?B>=�&8�=B&8 = 7�. ��: �?T?�=: 8&_�=-
B
��=f U�&c�?' �?&cf&7='& ��>B& �
_�=�
>b >�?c&8
�=: �
_��f ��&8�?� = &U�?7?�=>bC: C 
=f >&�B&8
�=?'. ��: &7�&_�
��&X& >&�B&8
�=: >?�'=�&8 �
CC'
>�=8
?'&� U�?7'?>�&� &c�
-
C>= (���) =, C&&>8?>C>8?��&, >�?c&8
�=� B 4��� U�&8?7�� &�>&�&X=�?CB=� 
�
�=_ ���. 
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2 .���������<'�� �����= <�<��$% *�&&��#'� *���+��+ ������� 
��>&�&X=�?CB=� 
�
�=_ C=C>?'� U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X U&_8&�:?> �
B&-

U=>b =�A&�'
d=� & ?� �
c&>?, �?_��b>
>� 
�
�=_
 B&>&�&� c�7�> ='?>b _�
�?�=? U�= U�&8?-
7?�== U�&d?CC
 �?&�X
�=_
d== C��?C>8���?� = U&C>�&?�== �&8&� C=C>?'�. ��?='��?C>8& 
=CU&�b_&8
�=: &�>&�&X=�?CB&� '&7?�= C&C>&=> 8 >&', �>& &�
 U&_8&�:?> �
_�
c&>
>b '&7?�b 
'?>
7
���f, B&>&�
: _�
�=>?�b�& ����T=> =CU&�b_&8
�=? C=C>?'� T=�&B=' B��X&' U&�b_&-
8
>?�?� C >&�B= _�?�=: &�X
�=_
d== 8_
='&7?�C>8=:. ��>&�&X=: U&_8&�:?> &c?CU?�=>b C&8-
'?C>�&? =CU&�b_&8
�=? oBCU?�>
'=, C&>��7�=B
'= X&C�7
�C>8?���f ���?�7?�=� &c�?X& U&-
�='
�=: C>��B>��� =�A&�'
d==, U&8>&��& =CU&�b_&8
>b = 
�
�=_=�&8
>b _�
�=: 8 ���. 

	 �
_�
c&>
���� &�>&�&X=� 8 8=7? B�
CC&8 8B���?�� &c�=? U&�:>=: ���, 4R� = 
�U�
8�?�=: U�&?B>
'= C&_7
�=: 4��� (�
 &C�&8? C�&8
�: U& U�&X�
''��' U�&?B>
' [10]). 
^�
X'?�> �
_�
c&>
��&� &�>&�&X== U�?7C>
8�?� �
 �=C��B? 3. 

�
_�
c&>
��
: &�>&�&X=: '&�?> c�>b A&�'
�b�& U�?7C>
8�?�
 C�?7���=' &c�
_&' [11]: 
Onto=<C, R, Pr, V, I, A, D>, 

X7? Q – '�&�?C>8& B�
CC&8 {C1, C2, …, Cn} = =f =�>?�U�?>
d=� 8 ���; 
R – '�&�?C>8& &>�&T?�=� {R1, R2, …, Rn};  
Pr – C8&�C>8
 B�
CC&8; 
I – '�&�?C>8& oB_?'U�:�&8 B�
CC
 {I1, I2, …, In}, &U�?7?�:?>C: U�= U&'&�= 
BC=&' = B&�-
B�?>��f C8&�C>8 B�
CC&8; 
A – '�&�?C>8& 
BC=&' {A1, A2, …, An}; 
D – '�&�?C>8& 
�X&�=>'&8 8�8&7
 �
 &�>&�&X== {D1, D2, …, Dn}. 

�&'='& >?�'=�&8 &�>&�&X=: 8B���
?> 8 C?c: = U�
8=�
, C&X�
C�& B&>&��' o>= >?�'=�� 
'&X�> c�>b CB&'c=�=�&8
�� 7�: U&C>�&?�=: 7&C>&8?���f �>8?��7?�=� & C&C>&:�== �
C-
C'
>�=8
?'&� C=C>?'� 8 �?B&>&��� '&'?�> 8�?'?�=. �
 &C�&8? o>=f �>8?��7?�=� '&X�> 
c�>b C7?�
�� C&&>8?>C>8���=? 8�8&7�, U&_8&�:��=? 8�&C=>b =_'?�?�=: 8 4���, 7�: U&-
8�T?�=: oAA?B>=8�&C>= ?� A��Bd=&�=�&8
�=:.  

�
 &C�&8? �
_�
c&>
��&� &�>&�&X== &C��?C>8�:?>C: A&�'=�&8
�=? �?U&C�?7C>8?��& 8 
&�>&�&X== U�
8=� �
 :_�B? A&�'
�=_
d== U�
8=� SWRL (Semantic Web Rule Language). ��=-
8?7�' �?CB&�bB& U�
8=�: 
�� 	f&7:�=�_U&>&B__
:8&B(?x) ^ has�cC���=8
�=?(?x, ?y) ñ 4=C>?'
_'
CC&8&X&_&cC��-

�=8
�=:_4R�(?y); 
�� 4R�_C_
cC&��>��'_U�=&�=>?>&'(?y) ^ 4=C>?'
_'
CC&8&X&_&cC���=8
�=:_4R�(?x) ^ 

has��=&�=>?>(?x, 1) ñ has�=U_4R�(?x, ?y); 
�� �
_&'B��>
:_4R�(?y) ^ 4=C>?'
_'
CC&8&X&_&cC���=8
�=:_4R�(?x) ^ has�
'-

B��>&C>b(?x, 0) ñ has�=U_4R�(?x, ?y); 
�� 4R�_C_&>B
_
'=(?y), 4=C>?'
_'
CC&8&X&_&cC���=8
�=:_4R�(?x), has��?�?7b(?x, 0) ñ 

has�=U_4R�(?x, ?y). 
^&�'=�&8
�=? U�
8=� U�=�:>=: �?T?�=� :8�:?>C: �
CT=�?�=?' �
_�
c&>
��&� &�>&�&-

X=�?CB&� '&7?�=. ��= A&�'=�&8
�== �C�&8�&� �
C>= = _
B���?�=: 8 U�
8=�? =CU&�b_��>C: 
&c°?B>� &�>&�&X== OWL-DL (OWL B�
CC� C���&C>?� = =f C8&�C>8
, U�='?�� C���&C>?� = 
&>�&T?�=: '?�7� �='=). �
_�
c&>
��
: &�>&�&X=: U&C>�&?�
 U& '&7��b�&'� U�=�d=U� = 
C&C>&=> =_ >��f '&7��?�: '&7��: QS, '&7��: SD = '&7��: DSS. 

R&7��b QS  – o>& '&7��b 4R� (QS C 
�X�. Queueing System – 4R�).  
R&7��b SD – o>& '&7��b ���, >.?. U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X (SD C 
�X�. 

Subject Domain – ���).  
R&7��b DSS  – o>& '&7��b 4��� U�= �
_�
c&>B? 4R�, C B&>&��' �?U&C�?7C>8?��& 8_
-

='&7?�C>8�?> U&�b_&8
>?�b �?�?_ _
U�&C� (DSS C 
�X�. Decision Support System – 4���). 	C? 
'&7��= &�>&�&X== C8:_
�� '?�7� C&c&� U�
8=�
'= (Rules). 



199��>&�&X=:�U�&?B>=�&8
�=:/�>&'�;/�%2(20)@.,<;

>707�����)(
��	�)8�*7�7���
&���8�+7/7�����������

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�=
C�

�&
B 

3 
– 

^
�


X'
?�

> 
&�

>&
�&

X=
= 

�

_�


c
&>

B=
 4

�
�

� 



200 %2(20)@.,<;/�M5;/�~���$�Z[����z�K�Z���Z

9
�����	������)��)���"�������)�

��	��	������������
��������)�����'777

 

3 �����= ?���'����<��' �Q. � "%K�� �*��$������� "������� ������=�(�� 
$�<<�"��� �K<�!#�"���+ 
��: '&7?�=�&8
�=: U�&d?CC
 U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X U�?7�
X
?>C: =C-

U&�b_&8
>b '&7?�b 4R�, >
B B
B 8 C=C>?'� U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X U&C>�U
-
?> c&�bT&? B&�=�?C>8& _
:8&B, >�?c���=f &c�
c&>B=. ��= o>&' �?&cf&7='&, �>&c� U�&-
X�
''�&? = 
UU
�
>�&? &c?CU?�?�=? C=C>?'� C&&>8?>C>8&8
�& >�?c&8
�=:', U�?7°:8�:?'�' 
B '
CC&8&'� &cC���=8
�=� _
:8&B [12].  

	 7
��&' C���
? 4R� :8�:?>C: 4��� 8 U�&d?CC? U�?7&C>
8�?�=: X&C�7
�C>8?���f 
�C��X (X&C�7
�C>8?���'= ���?�7?�=:'=, '�&X&A��Bd=&�
�b��'= d?�>�
'=), _
:8B
'= :8-
�:�>C: _
:8B= X�
�7
� �
 U&���?�=? �?&cf&7='�f =' X&C�7
�C>8?���f �C��X, 
 B
�
�
'= 
&cC���=8
�=: :8�:�>C: B&�B�?>��? =CU&��=>?�= X&C�7
�C>8?���f ���?�7?�=�, '�&-
X&A��Bd=&�
�b��f d?�>�&8, B&>&��? &c�
c
>�8
�> _
:8B= X�
�7
� = 8�7
�> �?T?�=? (&>-
8?>) U& U&C>�U=8T?� _
:8B?. 

��: '&7?�=�&8
�=: 4R� U�?7�
X
?>C: =CU&�b_&8
>b '?>&7 ='=>
d=&��&X& '&7?�=�&8
-
�=:, >.B. &� U&_8&�:?> �?T
>b _
7
�= �
_�=��&� C�&��&C>=. 4���&C>b ='=>
d=&��&X& '&7?-
�=�&8
�=: C=C>?'� U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X _
B���
?>C: 8 >&', �>& �
 &C�&-
8
�== &U=C
�=: A��Bd=&�=�&8
�=: C=C>?'� = �=C�?���f '?>&7&8 �
_�
c
>�8
?>C: '&7?�=-
����=� 
�X&�=>', ='=>=����=� U&8?7?�=? C=C>?'�, 8�?T�=? 8&_7?�C>8=: �
 C=C>?'�, U&-
8?7?�=? o�?'?�>&8 C=C>?'�, =f 8_
='&7?�C>8=? = U&C�?7&8
>?�b�&? =_'?�?�=? C&C>&:�=� 
8C?� C=C>?'� 8& 8�?'?�= [12]. 

�
_�
c&>
� 
�X&�=>' '&7?�=�&8
�=: = 8�c&�
 &U>='
�b�&X& 8
�=
�>
 4R�, B&>&��� 
U�?7C>
8�?� 8 [13]. 
�X&�=>' 8B���
?> 8 C?c: >�= d=B�
: 8��>�?��=� d=B�, U�&'?��>&���� 
d=B� = 8�?T�=� d=B�. 	��>�?��=� d=B� 
�X&�=>'
 U&_8&�:?> �C>
�&8=>b U
�
'?>�� 8C?f 
o�?'?�>&8 4R� (B
�
�&8 &c���=8
�=:, �
B&U=>?�?� = >.7.). 	 o>&' d=B�? &C��?C>8�:?>C: 
8��=C�?�=? = &d?�B
 f
�
B>?�=C>=B o�?'?�>&8 C=C>?'�. ��&'?��>&���� d=B� U&_8&�:?> 
&�X
�=_&8
>b �?&cf&7='&? B&�=�?C>8& U�&X&�&8 '&7?�=, �>& U&_8&�:?> U&C�? C&&>8?>C>8��-
�?� C>
>=C>=�?CB&� &c�
c&>B= �?_��b>
>&8 C�7=>b &c &d?�B
f f
�
B>?�=C>=B '&7?�=��?'&X& 
8
�=
�>
 C=C>?'�. 	�?T�=� d=B� &f8
>�8
?> &c
 U�?7T?C>8���=f d=B�
 = 7&U&��=>?�b�& 
8B���
?> c�&B=, B&>&��? �U�
8�:�> U&C�?7&8
>?�b�&C>b� '&7?�=�&8
�=: 8
�=
�>&8 4R�. 
	 o>&' d=B�? &�X
�=_�?>C: U&=CB &U>='
�b��f C>��B>��, 
�X&�=>'&8 = U
�
'?>�&8 4R�.  

W�
X&7
�: '?>&7� ='=>
d=&��&X& '&7?�=�&8
�=: '&��& U&C>�&=>b 4R� &U�?7?����&� 
C>��B>���, B&>&�
: 8 C���
? �?&cf&7='&C>= U&_8&�:?> =_'?�:>b = C>��B>��� C=C>?'�, = ?� 
U
�
'?>��, = U�= o>&' U&_8&�:?> �
�>= �7&8�?>8&�:��=� >�?c&8
�=:' 8
�=
�> '
CC&8&X& 
&cC���=8
�=:. ��: 8�c&�
 �
=���T?X& 8
�=
�>
 4R� U�?7�
X
?>C: =CU&�b_&8
>b '?>&7 
oBCU?�>��f &d?�&B, =CU&�b_�: C�?7���=? B�=>?�==: >?f�=�?CB=? f
�
B>?�=C>=B=, oB&�&'=-
�?CB=? f
�
B>?�=C>=B=, f
�
B>?�=C>=B= �
7���&C>= C=C>?'�.  

�?f�=�?CB=? f
�
B>?�=C>=B= U&7�
_�'?8
�> &U?�
>=8�&C>b, U�&C>&� B
�
�&8 &cC���=-
8
�=: = 7�. �B&�&'=�?CB=? f
�
B>?�=C>=B= U&7�
_�'?8
�> C>&='&C>b �?
�=_
d== B
�7&X& 
8
�=
�>
 4R�, _
>�
>� �
 >?f�=�?CB&? &cC���=8
�=? = C&U�&8&�7?�=? C=C>?'� = 7�. �
-
�
B>?�=C>=B= �
7���&C>= C=C>?'� U&7�
_�'?8
�> 8?�&:>�&C>b c?_&>B
_�&� �
c&>� C=C>?'�, 
8?�&:>�&C>b 8&CC>
�&8�?�=: �
c&>&CU&C&c�&X& C&C>&:�=: C=C>?'� = 7�. 

��: �?T?�=: _
7
�= oBCU?�>�&X& &d?�=8
�=: 8
�=
�>&8 4R� = 8�c&�
 C�?7= �=f 
�
=���T?X& U& �
CC'&>�?���' 8�T? B�=>?�=:' C��?C>8�?> �:7 '?>&7&8: �?U&C�?7C>8?��
: 
B&�=�?C>8?��
: &d?�B
, oBCU?�>�
: B�
CC=A=B
d=:, �
��=�&8
�=? 
�b>?��
>=8��f 8
�=
�-
>&8, '?>&7 U
���f C�
8�?�=�, '?>&7 
�
�=>=�?CB&� =?�
�f== �. 4

>=, '?>&7� ��?B>�
 = 7�.�
�
=c&�?? U&7f&7:�=' :8�:?>C: ���
� ����������	
� �����(��, B&>&��� U�?7U&�
X
?> 
U�?7C>
8�?�=? =_��
?'&� C=C>?'� 8 8=7? =?�
�f==, =_&c�
�
?'&� X�
A&' C8:_?� (8 U�&-
C>?�T?' C���
? >=U
 7?�?8&) '?�7� o�?'?�>
'= ��&8�?�. 
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�
CC'&>�=' >�= 8
�=
�>
 4R�, U�?7�
_�
�?���f 7�: U�?7&C>
8�?�=: X&C�7
�C>8?���f 
�C��X 8 �?B&>&�&' X&C�7
�C>8?��&' ���?�7?�==: '�&X&B
�
�b�
: 4R� C &X�
�=�?��&� &�?-
�?7b� C &>�&C=>?�b��' U�=&�=>?>&' (D1), '�&X&B
�
�b�
: 4R� C �?&X�
�=�?��&� &�?�?-
7b� C &>�&C=>?�b��' U�=&�=>?>&' (D2), '�&X&B
�
�b�
: 4R� C �?&X�
�=�?��&� &�?�?7b� C 

cC&��>��' U�=&�=>?>&' (D3). 

�&C>�&=' =?�
�f=�, B&>&�
: 8B���
?> 4 ��&8�:: 1) A – B&'U�?BC�
: oAA?B>=8�&C>b C=-
C>?'� U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X; 2) B – 8=7� B�=>?�=?8; 3) C – B&�B�?>��? 
B�=>?�==; 4) D – 8
�=
�>� 4R�. 

���?8�' ��&8�?' =?�
�f== (A&B�C&' =?�
�f==) + :8�:?>C: X�&c
�b��� B�=>?�=� (d?�b) 
C=C>?'�. �_ '�&�?C>8
 f
�
B>?�=C>=B 4R�, B&>&��? 8�=:�> �
 oAA?B>=8�&C>b U�&d?CC
 
U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X, 8�c�
�� f
�
B>?�=C>=B= (B�=>?�==), U�?7C>
8�?�-
��? �=�?. 

81. ����������� �����	����	���:  
41. 	�?': &cC���=8
�=: _
:8&B;  
42. ��&U�CB�
: CU&C&c�&C>b B
�
�&8 &cC���=8
�=:;  
43. 	�?': U�&C>&: B
�
�&8 &cC���=8
�=:; 
44. 	?�&:>�&C>b &cC���=8
�=: _
:8&B. 

82. ������������� �����	����	���:  
45. 4>&='&C>b �?
�=_
d== 4R�;  
46. �
>�
>� �
 >?f�=�?CB&? &cC���=8
�=?; 
47. �
>�
>� �
 C&U�&8&�7?�=? C=C>?'�. 

83. 9����	����	��� ��������	� 23?: 
48. 	?�&:>�&C>b c?_&>B
_�&� �
c&>� C=C>?'�;  
49. 	?�&:>�&C>b 8&CC>
�&8�?�=: �
c&>&CU&C&c�&X& C&C>&:�=: C=C>?'�. 

�?&cf&7='& 8�c�
>b ���T=� 8
�=
�> (
�b>?��
>=8�) C=C>?'� '
CC&8&X& &cC���=8
�=: C 
���>&' o>&X& �
c&�
 f
�
B>?�=C>=B. �& �?_��b>
>
' �
C��>&8 U& '?>&7� 
�
�=>=�?CB&� 
=?�
�f==, c��
 C&C>
8�?�
 >
c�=d
 U�=&�=>?>&8 8
�=
�>&8 4R� (>
c�=d? 1). 

�
c�=d
 1 – ��=&�=>?>� 8
�=
�>&8 4R� U& B�=>?�=:' 


�b-
>?��
-
>=8� 

��=>?�== ��&c
�b��? 
U�=&�=>?>� Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 

�=C�?��&? _�
�?�=? 8?B>&�
 U�=&�=>?>
 
0,3 0,1 0,04 0,08 0,2 0,07 0,03 0,13 0,03 

D1 0,16 0,63 0,12 0,08 0,54 0,1 0,09 0,15 0,22 0,2579 
D2 0,3 0,28 0,61 0,24 0,33 0,23 0,19 0,6 0,15 0,3879 
D3 0,54 0,09 0,27 0,68 0,14 0,67 0,72 0,25 0,63 0,3542 
R
BC='
�b�&? _�
�?�=? X�&c
�b��f U�=&�=>?>&8: 0,3879 

 
4�
8�=8
: U&���?���? U�=&�=>?>� 7�: o�?'?�>&8 U&C�?7�?X& ��&8�: =?�
�f== D, '&�-

�& �C>
�&8=>b C&&>�&T?�=: 8 =f _�
�='&C>= (8�X&7�&C>=, oAA?B>=8�&C>=) C >&�B= _�?�=: 
�=d
 U�=�='
��?X& �?T?�=: & 8�c&�? B&�B�?>�&X& 8
�=
�>
 4R�. �
B B
B �
=c&�bT=� 
U�=&�=>?> ='??> 8
�=
�> D2, >& C�?7�?> &C>
�&8=>b C8&� 8�c&� �
 '�&X&B
�
�b�&� 4R� C 
�?&X�
�=�?��&� &�?��7b� C &>�&C=>?�b��' U�=&�=>?>&'. 

1�'�@����� 
��: 7&C>=�?�=: 8�C&B=f U&B
_
>?�?� B
�?C>8
 = &U?�
>=8�&C>= U�?7&C>
8�?�=: X&C�-

7
�C>8?���f �C��X �?&cf&7='
 4���, &C�&8
��
: �
 &�>&�&X== = U�='?�?�== >?&�== 4R�. 
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4���, �
CC'
>�=8
?'
: B
B 4R�, '&�?> c�>b =CC�?7&8
�
 �
 &C�&8? '?>&7
 ='=>
d=&��&-
X& '&7?�=�&8
�=:. �>&> '?>&7 �
 &C�&8
�== &U=C
�=: A��Bd=&�=�&8
�=: C=C>?'� = �=C�?�-
��f '?>&7&8, 
 >
B�? '&7?�=����?X& 
�X&�=>'
, U&_8&�:?> ='=>=�&8
>b U&8?7?�=? C=C>?'� 
= ?� o�?'?�>&8, 8�?T�=? 8&_7?�C>8=: = >?' C
'�' �C>
�&8=>b f
�
B>?�=C>=B= C=C>?'�. 
�d?�=8 f
�
B>?�=C>=B= C=C>?'�, '&��& &U�?7?�=>b, 7&C>=X��>� �= �?&cf&7='�? U&B
_
>?-
�= B
�?C>8
 = &U?�
>=8�&C>= U�?7&C>
8�?�=: X&C�7
�C>8?���f �C��X. �
 &C�&8? �?_��b>
>&8 
='=>
d=&��&X& '&7?�=�&8
�=: '?>&7&' oBCU?�>�&X& &d?�=8
�=: ('?>&7&' 
�
�=>=�?CB&� 
=?�
�f==) &C��?C>8�:?>C: 8�c&� &U>='
�b�&X& 8
�=
�>
 4R�. 

�����&����<�� 
�
c&>
 8�U&��?�
 8 C&&>8?>C>8== C X�
�>&' �^^� 14-08-97023 «��>?��?B>�
�b�
: U&7-

7?��B
 U�=�:>=: �?T?�=� U�= �U�
8�?�== =��&8
d=&���'= U�&?B>
'= �
 &C�&8? &c�
c&>B= 
_�
�=� = '
>?'
>=�?CB&X& '&7?�=�&8
�=:». 
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DECISION SUPPORT FOR ASSESSING OF PUBLIC SERVICES 
PROVISION QUALITY USING ONTOLOGICAL ANALYSIS 
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Ufa State Aviation Technical University, Ufa, Russia 
1lrchern@yandex.ru, 
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Abstract 
The application of decision support system for assessing of public services provision quality using ontological analysis 
and queuing systems theory is considered. The factors (staff, service provision conditions, discipline of service provi-
sion process, methodological support of service, service availability) affecting the public services quality are presented 
in the form of cause-and-effect Ishikawa diagram. The requirements diagram to decision support system including 
basic, functional, non-functional and economic requirements is presented. The ontology of decision support system de-
velopment based on a modular principle is presented. The selecting procedure of the optimal queuing system variant by 
expert estimates method (analytical hierarchy method of T. Saati) is showed. 

Key words: public service; public service quality; queuing system; ontology; decision support system; project manage-
ment; expert method. 
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�"�&���+ �K �"����? 

����#������# 7�
�# �� �	����, 1947 X. �&�7?�=:. �B&��=�
 mA='CB=� 
8=
d=&���� 
=�C>=>�> ='?�= 4?�X& ��7�&�=B=7_? 8 1970 X., 7.>.�. (2004). ��&A?CC&� B
A?7�� >?f�=-
�?CB&� B=c?��?>=B= A
B��b>?>
 =�A&�'
>=B= = �&c&>&>?f�=B= mA='CB&X& X&C�7
�-
C>8?��&X& 
8=
d=&��&X& >?f�=�?CB&X& ��=8?�C=>?>
. 	 CU=CB? �
����f >��7&8 &B&�& 150 
�
c&> 8 &c�
C>= C=C>?'�&X& 
�
�=_
, =�>?��?B>�
�b��f =�A&�'
d=&���f C=C>?' = C=-
C>?' U&77?��B= U�=�:>=: �?T?�=�. 
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 of Informatics and robotics faculty). Co-author of about 150 publica-
tions in the field of system analysis, intellectual information systems and decision support sys-
tems. 
1������ 8
������ ��������, 1955 X. �&�7?�=:. �B&��=� mA='CB=� 
8=
d=&���� =�-
C>=>�> ='?�= 4?�X& ��7�&�=B=7_? 8 1978 X., 7.>.�. (2000), U�&A?CC&�. �
8?7���=� B
-
A?7�&� >?f�=�?CB&� B=c?��?>=B= A
B��b>?>
 =�A&�'
>=B= = �&c&>&>?f�=B= mA='CB&X& 
X&C�7
�C>8?��&X& 
8=
d=&��&X& >?f�=�?CB&X& ��=8?�C=>?>
. 	 CU=CB? �
����f >��7&8 
c&�?? 150 �
c&>, 8 >&' �=C�? '&�&X�
A=: = ��?c��? U&C&c=: U& U�&?B>=�&8
�=� = �?
�=-
_
d== U�&X�
''��f U�&7�B>&8 = U�&?B>&8. ��&8&7=> =CC�?7&8
�=: 8 &c�
C>= &>B��>�f 
=�A&�'
d=&���f C=C>?', U�=B�
7�&� C>
>=C>=B=, >?&�== �
7?��&C>=, B&�>�&�: = �U�
8-
�?�=: C&C>&:�=?' &B���
��?� C�?7�, �U�
8�?�=: U�&X�
''��'= U�&?B>
'=, A��Bd=&-
�
�b�&� c?_&U
C�&C>=. 
 Gvozdev Vladimir Efimovich (b. 1955) graduated from the Ufa Aviation Institute in 1978, Dr. 

of Tech. Sci. (2000), Prof. Head of Technical cybernetics department of Informatics and robotics faculty at Ufa State 
Aviation Technical University. Co-author of more than 150 publications in the field of design and implementation of 
program products and projects, open information systems, applied statistic, theory of reliability, monitoring and man-
agement of environmental condition, program project management, functional safety. 

1�
��

��� -
����� 
���	����, 1991 X. �&�7?�=:. �B&��=�
 mA='CB=� X&C�7
�C>8?�-
��� 
8=
d=&���� >?f�=�?CB=� ��=8?�C=>?> 8 2013 X. 
CU=�
�> B
A?7�� >?f�=�?CB&� 
B=c?��?>=B= A
B��b>?>
 =�A&�'
>=B= = �&c&>&>?f�=B= mA='CB&X& X&C�7
�C>8?��&X& 

8=
d=&��&X& >?f�=�?CB&X& ��=8?�C=>?>
. �&>&8=> 7=CC?�>
d=� U& C=C>?'�&'� 
�
�=_�, 
�U�
8�?�=� = &c�
c&>B? =�A&�'
d==. 	 CU=CB? �
����f >��7&8 12 �
c&> 8 &c�
C>= U&-
C>�&?�=: =�>?��?B>�
�b��f C=C>?' U&77?��B= U�=�:>=: �?T?�=� = =CC�?7&8
�=: 7=�
-
'=�?CB=f U�&d?CC&8 C U�='?�?�=?' >?&�== C=C>?' '
CC&8&X& &cC���=8
�=:. 
Galiullina Albina Faritovna (b. 1991) graduated from the Ufa State Aviation Technical Uni-
versity in 2013. Postgraduate (Ph.D) student of Ufa State Aviation Technical University (Tech-
nical cybernetics department of Informatics and robotics faculty). Prepare a Ph.D. thesis in the 

field of system analysis, control and information processing. Co-author of 12 scientific publications in the field of intel-
lectual decision support systems development and researching of dynamic processes using queuing systems theory. 
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	 C>
>b? �
CC'
>�=8
�>C: &C&c?��&C>= U�='?�?�=: U�=�d=U
 o�X&�&'=��&C>= 8 
�f=>?B>��?. 
�'?��& o>&> U�=�d=U &U�?7?�:?> B&�d?Ud=� 
�f=>?B>���&�, 7=_
��?�CB&� = >?f�=�?CB&� &C�
-
����&C>= 8��>�?��?X& �=_�?��&X& U�&C>�
�C>8
 �=�=�
, B&>&�
: U&C>�&?�
 U& _
B&�
' o�X&�&-
'=B= = ��=>�8
?> f
�
B>?�=C>=B= C�?7� &c=>
�=: �?�&8?B
. �>& B�='
> (C&C>
8 8&_7�f
, >?'U?�
-
>��
 8&_7�f
, 8�
��&C>b 8&_7�f
), C8?>, _8�B, =�A&�'
d=:, c?_&U
C�&C>b = 7��X=? U
�
'?>��, �
 
&C�&8? B&>&��f A&�'=���>C: 
�f=>?B>��
 = 7=_
��, ='?��=? oC>?>=�?CB&? _�
�?�=?. 	 U�&d?CC? 
�=_�?��&X& U?�=&7
 d8?>, A
B>��
 = '
>?�=
�� 8�=:�> �
 U&8?7?�=? = o'&d=&�
�b�&? C&C>&:�=? 
�?�&8?B
, �=���� X
�'&�=� = B&'A&�>. �?�7?�d=: =CU&�b_&8
�=: �&8�f >?f�&�&X=� U�= C&_7
-
�== 
�f=>?B>����f &c°?B>&8 C8:_
�
 C �&8�' &>�&T?�=?' B d?��&C>= &B���
��?� C�?7�, C&f�
-
�?�=� = Cc?�?�?�=� o�?�X==. �&�d?Ud=: A&�'=�&8
�=: «�'�&X& _7
�=:», =CU&�b_���
: >?f�=-
�?CB=? =��&8
d== c�7��?X& - C�&���� =�>?X�=�&8
���� oB&�&X=�?CB�� C=C>?'�, C���=> U&8�-
T?�=� B&'A&�>
 �=�&� C�?7� = oB&�&'== o�?�X&�?C��C&8, &>B��8
?> T=�&B=? U?�CU?B>=8� U&-
_=>=8�&X& 8�=:�=: �
 C&d=
�b��? �C�&8=: �=_�=, C&B�
�?�=? _
>�
> &c�?C>8
 �
 o�?�X&&c?CU?-
�?�=?, ����T?�=? oB&�&X=�?CB=f �C�&8=�. 

(
)����� �
���: ;�'
�
��	�, ����
�� ;�'
�
����
���, ��	�
	�����, ����, &��	, ���
��	, ��&-

����
��!, 	
��
��, ���
���
�), ������� «����� �
�». 

+�	��������: =������, �.>. �C&c?��&C>= U�=�d=U
 o�X&�&'=��&C>= 8 
�f=>?B>��? = 7=_
��? 
C&8�?'?��&X& �=�=�
 / �.V. W�7
�=�, �.
. 4
U��B=�
 // ��>&�&X=: U�&?B>=�&8
�=:. – 2016. – �. 
6, %2(20). - 4. 205-215. – DOI: 10.18287/2223-9537-2016-6-2-205-215. 

�"�&���� 
	?Cb U�&=Cf&7:�=� >8&��?CB=� U�&d?CC U�&?B>=�&8
�=: ��B&>8&��&� C�?7� &c=>
�=: 

�?�&8?B
 &U=�
?>C:, C &7�&� C>&�&��, �
 CA?�� =CB�CC>8
, 
 C 7��X&� - �
 &c�
C>b �
�B= = 
>?f�=B=. ��&?B>=�&8�=B= (
�f=>?B>&� = 7=_
��?�) c
�
�C=���> '?�7� =CB�CC>8&' = A
B-
>
'=. ��&?B>=��: C�?7� &c=>
�=: �?�&8?B
, 8 B&>&�&� &� �=8?>, �
c&>
?> = &>7�f
?>, �?�b_: 
_
c�8
>b & >
B=f A
B>&�
f B
B «;���	����
��!», «��&
����
��!», «��
�����
����
��!», 
«	
��
��» = 7�. 4&8�?'?��&? C�?7&8&? 
�f=>?B>���&-7=_
��?�CB&? U�&?B>=�&8
�=?, 8�-
U&��:?'&? 7�: C>�&=>?�bC>8
 �=�b:, 7&���& ��=>�8
>b >
B �
_�8
?'�� «���
�����	�� ��	-
�
�» [1, C.12]. �C�&8��'= &U�?7?�:��='= f
�
B>?�=C>=B
'= C�?7� :8�:�>C: U&B
_
>?�=, 
C8:_
���? C «���
�����	��� ��	�
����», U&7 B&>&��'= U&�='
?>C: C&8&B�U�&C>b 
�
>&'=-
�?CB=f, A=_=&�&X=�?CB=f, UC=f&�&X=�?CB=f = UC=f&A=_=�?CB=f &C&c?��&C>?� �?�&8?B
.  

�CB
� ��?''?� (Schlemmer, Oskar, 1888–1943 XX.) d?�b� C8&?X& B��C
 (1922–1929 X&7�) 
7�: C>�7?�>&8 C7?�
� =_��?�=? «���
��	� � �
�
	���
��� �'
 ����)», &c&_�
�
:, «��
 �
-

��
"���� ����� ���
��	
� � ���"��� ���
� )��)���) �
��)#����� � ��
����� ����#� 
� �'
 ������
����)» [2]. 
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��������(���	���������&������
�������
'
�����#�

^�
�d�_CB=� 
�f=>?B>&� V? �&�c�_b?�(Le Corbusier, 1887–1965 XX.) �
_8
� 7&' «��"�-
�
� ��) ���!)». �>&> 8?�=B=� _&7�=�-�&8
>&� �
C>
=8
�, �>&c� U�&?B>=�&8
�=? = C>�&=-
>?�bC>8& _7
�=: >
B�? c��& U�&7�'
��&, B
B = B&�C>��=�&8
�=? >?f�=B=. V? �&�c�_b? 
CA&�'��=�&8
� U�
8=�
 C&_7
�=: 7&'
, X7? 8C? �C�&8=: CU&C&cC>8&8
�= c� C&f�
�?�=� _7&-
�&8b:, C�=�?�=� �>&'�:?'&C>=, U&8�T?�=� oAA?B>=8�&C>= >��7
 = &>7�f
. �7�=' =_ ?X& 
U�
8=� :8�:?>C: ?7=�C>8& �
_�
�?�=: = A&�'�, X
�'&�=��&? 8B���?�=? 
�f=>?B>��� 8 
&B���
���� C�?7�.�48&7 o>=f U�
8=� c�� �
_8
� =' �
�B&� &c �7&cC>8? �=_�?��&� C�?7�. 
��
8=�
 �&�c�_b? �?X�= 8 &C�&8� C&8�?'?��&� ��$������� – �
�B=, U�=_8
��&� =_'?�:>b 
�C�&8=: �=_�= >
B, �>&c� &�= �
=���T=' &c�
_&' &>8?�
�= U&>�?c�&C>:' �?�&8?B
 [3]. 

��=�d=U o�X&�&'=��&C>= �
CC'
>�=8
?> B&�d?Ud=� 
�f=>?B>���&-7=_
��?�CB&X& = >?f-
�=�?CB&X& �
U&��?�=: 8��>�?��?X& �=_�?��&X& U�&C>�
�C>8
 �=�&X& 7&'
, U&C>�&?���� U& 
_
B&�
' o�X&�&'=B=, �
CC'
>�=8
���� >
B=? f
�
B>?�=C>=B= C�?7� &c=>
�=: �?�&8?B
 B
B 
>?'U?�
>����� �?�=', C&C>
8 8&_7�f
, C8?>, _8�B, =�A&�'
d=�, c?_&U
C�&C>b = 7��X=? U
�
-
'?>��, �
 &C�&8? B&>&��f A&�'=��?>C: 
�f=>?B>��
 = 7=_
�� &c°?B>
, ='?��=? oC>?>=�?-
CB=? _�
�?�=: [4]. 

1 .<�K����<�� *���(�*� d�����$����<�� 
��=�d=U o�X&�&'=��&C>= 8
�?� B
B 7�: 
�f=>?B>���, >
B = 7�: 7=_
��
. 
�f=>?B>&� U�= 

U�&?B>=�&8
�== �=�=�
 &c:_
>?�b�& 7&��?� ��=>�8
>b &�=?�>
d=� U&'?�?�=� U& C>&�&-
�
' C8?>
, �
CU&�&�?�=? &B&���f U�&�'&8 U& &C8?�?��&C>= (��=>�8
>b C8?>&8&?, >?U�&8&? 
= A��Bd=&�
�b�&? _&�=�&8
�=?). m7&c�&? �
CU&�&�?�=? 8C?f &C�&8��f = 8CU&'&X
>?�b��f 
U&'?�?�=�. �=_
��?� U�= &�X
�=_
d== 8��>�?��?X& U�&C>�
�C>8
 8C?f U&'?�?�=� 7&'
 =�= 
B8
�>=�� �7&c�& = c?_&U
C�& �
CU&�
X
?> &c&��7&8
�=? B�f�=, C
��_�&8, �
CU�?7?�:?> '?-
c?�b. �>& 8
���? '&'?�>� U�=�d=U
 o�X&�&'=��&C>= 8 C&8�?'?��&' �=�=�?. 

	C? U�?��=? �&�'
>=8� (4�=��, ��4��) U& U�&?B>=�&8
�=� �=�=�
 �C>
�?�= = =f 
�?&cf&7='& '?�:>b C ���>&' &C&c?��&C>?� U�=�d=U
 o�X&�&'=��&C>=. 

��=�='
: 8& 8�='
�=? o>& �
U�
8�?�=?, >�?c��>C: �&8�? U&7f&7� 8 U�&?B>=�&8
�==, 
�?&cf&7='
 C'?�
 U�&?B>�&� =7?&�&X==. 


�f=>?B>��
 U�&?B>=��?> &C�&8��? U
�
'?>�� C��?C>8&8
�=: C&d=
�b�&-oC>?>=�?CB&X& 
'=�
, 8�&C=> 8 C�?7� &�X
�=_
d=�, CU&C&cC>8����� &c�
_&8
�=� = A��Bd=&�=�&8
�=� 
'�&X&&c�
_��f C&d=
�b��f, 7�f&8��f C'�C�&8�f '=�&8. �=_
�� 8 C8&�' C&8�?'?��&' U�&-
:8�?�== U�?='��?C>8?��& U�&?B>=��?> B
B c� C=�&8�? U&�: 8�&8b C&_7
8
?'�f '=�&8, =f 
C&d=
�b�&-U�?7'?>�&?, B��b>���&-C'�C�&8&? �
U&��?�=?. 4>��B>���, B&>&��? 7=_
�� C&-
_7
�> 8��>�= C&d=
�b�&-U�?7'?>�&�, U�&C>�
�C>8?��&-8�?'?��&� C�?7�, c&�?? X=cB=, U&-
78=���, c&�?? ��>B& &>B�=B
�>C: �
 =_'?�?�=: 8 '=�? B��b>��� = '&7�. ��= CU&C&cC>8��> 
C&d=
�b�&-oC>?>=�?CB&� 7=AA?�?�d=
d== C�?7�, U�?7'?>�&'� 8�:8�?�=� 8 ?� �?7�
f '�&-
X&&c�
_��f C'�C�&8�f '=�&8, 
 
�f=>?B>��
 &�X
�=_�?> o>= '=�� 8 ?7=���, '�&X&'?����, 
d?�&C>���, U��bC=������ C'�C�&8�� CA?�� �?
�b�&C>=. ��= o>&' 7=_
�� 8 c&�bT?� '?�?, 
�?' 
�f=>?B>��
, ='??> 7?�& C 8_
='&7?�C>8=?' o�?'?�>&8 C=C>?'� "�?�&8?B-U�?7'?>-C�?7
" 
�
 ��&8�? �?U&C�?7C>8?��&X& 8_
='&7?�C>8=: U�?7'?>
 C �?�&8?B&', �
CC'
>�=8
?'�' C& 
C>&�&�� ?X& UC=f&A=_=&�&X=�?CB=f, C&d=
�b�&-UC=f&�&X=�?CB=f, 
�>�&U&'?>�=�?CB=f = C&-
d=
�b�&-B��b>����f B
�?C>8 [5, 6]. 

�����8������	����8������	�
��	
���

����	���8������	�������
��'
�
��	� – o>& �
�B
, B&'U�?BC�& =_��
��
: �
_�=���? =_7?�=: = U�?7'?>�, �
f&-

7:�=?C: 8 �?U&C�?7C>8?��&' B&�>
B>? C �?�&8?B&' 8 U�&d?CC? ?X& 8�:8�:��?�C: _
B&�&-
'?��&C>= C&_7
�=: &U>='
�b��f �C�&8=� 8�C&B&oAA?B>=8�&� �=_�?7?:>?�b�&C>=. �C�&8�&� 



.,F��>&�&X=:�U�&?B>=�&8
�=:/�>&'�;/�%2(20)@.,<;

�7>7�=������8�17+7�Q����	���

?� _
7
�?� :8�:?>C: �
_�
c&>B
 A&�'� = &U>='
�b�&X& �
CU&�&�?�=: =_7?�=� = U�?7'?>&8, 
B&>&��? 7&���� c�>b '
BC='
�b�& �7&c��'= 7�: �?�&8?B
 [7, 8].  

��'
�
�����	�� ����
����) – o>& >�?c&8
�=:, B&>&��? U�?7°:8�:�>C: B C=C>?'? «���
-
��	-��"���-�����» 8 d?�:f &U>='=_
d== 7?:>?�b�&C>= �?�&8?B
-&U?�
>&�
 C ���>&' ?X& C&-
d=
�b��f, UC=f&�&X=�?CB=f, 
�>�&U&�&X=�?CB=f, A=_=&�&X=�?CB=f = X=X=?�=�?CB=f f
�
B-
>?�=C>=B = 8&_'&��&C>?�. ��X&�&'=�?CB=? >�?c&8
�=: :8�:�>C: &C�&8&� U�= A&�'=�&8
�== 
B&�C>��Bd== '
T=��, 7=_
��?�CB&� �
_�
c&>B? U�&C>�
�C>8?��&-B&'U&_=d=&���f �?T?�=� 
C=C>?'� 8 d?�&' = &>7?�b��f ?� o�?'?�>&8 [2, 9]. 

��'
�
����
��! &U�?7?�:?> �C�&8=: �7&cC>8
 oBCU��
>
d== = 7&C>�U�&C>b &C8&?�=: �&-
8�f C=C>?'. �?f�=�?CB
: oC>?>=B
 = U�=8�?B
>?�b��� 8=7 8��>�?��?X& U�&C>�
�C>8
 �=��f 
U&'?�?�=� >?C�& C8:_
�� C o�X&�&'=��&C>b� =��?�?���f C=C>?' [4, 9, 11]. 	 C?X&7�:T�?' 
�=�&' 7&'? 8 &C�&8? �=_�?��&X& �B�
7
 C>
8=>C: ��$���������	� ��
���. 	 U?�8�� &�?-
�?7b o>& ?X& c?_&U
C�&C>b. 	 &c�C>�&�C>8? �=�b: �?> '?�&�?�, U&o>&'� U�= U�&?B>=�&8
�== 
�=�&X& 7&'
 �?&cf&7='& ��=>�8
>b ���7� 8C?f &c=>
>?�?� 7&'
.  

�C�&8� o�X&�&'=B= &U�?7?�:�> U�=�'�, B&>&��? �
CB��8
�> &C�&8��? U�=�d=U� U�&-
?B>=�&8
�=: (U�&?B>�&? A&�'=�&8
�=? o�?'?�>&8 = B&'U�?BC&8 &c&��7&8
�=:), 
 >
B�? 
U�?7'?>�&? �
U&��?�=? �=�&� C�?7�, C&C>
8�:��=f 8
���� = �?&>°?'�?'�� �
C>b C&8�?-
'?���f =�>?�b?�&8 [2, 10, 12]. 

�����5	�����	�����
�7�=' =_ �?&cf&7='�f >�?c&8
�=� �&�'
�b�&� �=_�?7?:>?�b�&C>= �?�&8?B
 :8�:?>C: 

&c?CU?�?�=? 8 �=��f = U�&=_8&7C>8?���f U&'?�?�=:f '?>?&�&�&X=�?CB=f �C�&8=�, B&>&-
��? _
8=C:> &> &C&c?��&C>?� B�='
>
, C?_&�
 X&7
, B
�?C>8
 &>&U�?�=: = 8?�>=�:d==. �&7 
��	�
	�����
� U&�='
�>C: B�='
>=�?CB=? �C�&8=:, C�?7
, &B���
��
: �?�&8?B
, B&>&�
: 
&U�?7?�:?>C: 7?�C>8���='= �
 �?�&8?B
 C&8'?C>��'= U
�
'?>�
'= >?'U?�
>��� 8&_7�f
 = 
&B���
��=f ?X& U&8?�f�&C>?�, =�>?�C=8�&C>= >?U�&8&X& &c���?�=:, 8�
��&C>= = CB&�&C>= 
78=�?�=: 8&_7�f
.  

����������� �
&��(� – &7=� =_ 8
���f U
�
'?>�&8, &U�?7?�:��=f >?U�&8&? C&C>&:�=? 
'=B�&B�='
>
. 4
'&� &U>='
�b�&� >?'U?�
>��&� 8&_7�f
 8 �=�&' 7&'? :8�:?>C: >?'U?�
-
>��
 20º4 (+, – 2º4). �
=c&�?? B&'A&�>�
: >?'U?�
>��
 8&_7�f
 C�=>
?>C: 20-22º4, 
 18º4 – 
o>& '=�='
�b�& 7&U�C>='
: B&'�
>�
: >?'U?�
>��
, B&X7
 >?'U?�
>��? �
����&X& 8&_7�f
 –
24º4 = �=�?. ��: B&'A&�>�&X& U�?c�8
�=: �?�&8?B
 8 U&'?�?�==, B�&'? >?'U?�
>��� 8&_-
7�f
 8
��
 �
_�=d
 >?'U?�
>�� U& X&�=_&�>
�= &> �
�����f C>?� 7& ��c&� >&�B= 8��>�= 
U&'?�?�=:, &�
 �? 7&���
 U�?8�T
>b 2º4. 	 _&�
f C =_c�>&���'= =C>&��=B
'= 8�7?�?�=: 
>?U�
 ('?C>
 7�: �
_8�?�?�=�, U�&C>�
�C>8& B�f�= = C>&�&8&�), �?&cf&7='& U�='?�:>b 8?�-
>=�=�&8
�=? 8&_7�f
 [8]. 

*����
��! �
&��(� – o>& C&7?��
�=? 8 8&_7�f? &U�?7?����&X& B&�=�?C>8
 8&7:�&X& U
-
�
. �>�&C=>?�b�
: 8�
��&C>b – o>& &>�&T?�=? 
cC&��>�&� 8�
��&C>= B '
BC='
�b�&�, 8�-
�
�?��&? 8 U�&d?�>
f. �
�
'?>�� &>�&C=>?�b�&� 8�
��&C>= 8&_7�f
 8 �=�&� B&'�
>? 
7&���� �
f&7=>bC: 8 U�?7?�
f 30-70%, 
 8 U�&=_8&7C>8?���f U&'?�?�=:f 40-60% [7, 8].  

m��> &C�&8��f U
�
'?>�&8 '=B�&B�='
>
 :8�:?>C: 8
���' A
B>&�&' o�X&�&'=�?CB&X& 
U�&?B>=�&8
�=:. 

��$��A��
�
�	
��
	��>�?��?? &C8?�?�=? U&'?�?�=� �?&cf&7='& 7�: 8�U&��?�=: U�&d?CC&8 �=_�?7?:-

>?�b�&C>=, �& >
B�? ='??> _�
�=>?�b�&? 8&_7?�C>8=? �
 UC=f=�?CB&? C&C>&:�=? = A=_=�?CB&? 
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��
����
��������
����;�'
�
����
��������(���	���������&������
�������
'
�����#�

_7&�&8b? �?�&8?B
. �?&cf&7='&? &C8?�?�=? �
 �
c&�?' '?C>? &U�?7?�:?>C: &C�&8��'= U
-
�
'?>�
'=: ��&8?�b &C8?�?��&C>=; �
CU�?7?�?�=? &C8?�?��&C>=; �
U�
8�?�=? C8?>&8&X& U&-
>&B
; &>C�>C>8=? _&� c�?CB&C>=; d8?> C8?>
 (C8?>&8&X& U&>&B
); d8?>&U?�?7
�
 (>&��&C>b U?-
�?7
�= d8?>
 &c°?B>� 8 _
8=C='&C>= &> d8?>
 C8?>&8&X& U&>&B
) = 7�.  

��&C>�
�C>8& = A&�'� &c°?B>&8 C�?7� �=_�?7?:>?�b�&C>= �?�&8?B 8&CU�=�='
?> �?�?_ 
&C8?�?�=?, 
 >
B�? c�
X&7
�: �
_�=�=:' 8 d8?>?. �&�:>=: «����» = «
���» �?�
_7?�='� B
B 
8 A=_=B?, >
B = 8 UC=f&A=_=&�&X==. 

Q��� 7�: �?�&8?B
 8�:8�:?> &c�
_ – o>& d8?>, &c°�', A&�'
, C&C>
8,  A
B>��
, �
_'?� = 
C&C>&:�=? &c°?B>
. 	C� >&, �>& �?�&8?B 8=7=> 8 C8&?' 7&'?, B
B=' 8=7=>C: ?'� &c�?? U�&-
C>�
�C>8& 7&'
 - C8?>�&? =�= >?'�&?, >?U�&? =�= f&�&7�&?, X��c&B&? = >
=�C>8?��&? =�= 
U�&C>&? = U&�:>�&? - 8C� o>& 8�=:?> �
 8&CU�=:>=? �?�&8?B
. ��&7�'
��&? = �
_�&&c�
_�&? 
&C8?�?�=? U&'?�?�=� U&'&�?> �8?�=�=>b B&'A&�> 7&'
.  

����, B
B &7=� =_ 8
���f U
�
'?>�&8 C�?7� &c=>
�=: �?�&8?B
, 8 U�&?B>�&� U�
B>=B? 
A&�'=��?>C: 8 C&&>8?>C>8== C &U�?7?�����'= �C�&8=:'= C ���>&' UC=f&A=_=&�&X==, UC=f&-
�&X== = oC>?>=B=. ��='?�:: C8?>&d8?>&8�? oAA?B>� = �
_�=���? >?f�=�?CB=? U�=�'� 7�: 
=f C&_7
�=:, '&��& &c?CU?�=>b U&_=>=8��? UC=f&A=_=&�&X=�?CB=? �?
Bd== �?�&8?B
, U&-
8�=:>b �
 ?X& o'&d=&�
�b�&? C&C>&:�=?, �
 oC>?>=�?CB=? U?�?�=8
�=: [13]. 

��: o�X&�&'=�?CB=f =CC�?7&8
�=� 8 &c�
C>= 
�f=>?B>���&-7=_
��?�CB&X& U�&?B>=�&8
-
�=: c&�bT&? _�
�?�=? ='?�> &c°?B>=8��? 7
���? & 8�=:�== f
�
B>?�
 d8?>&8&X& &B���?-
�=: �
 A��Bd=&�
�b��? U�&d?CC� �=_�?7?:>?�b�&C>= �?�&8?B
. �& ��=>�8
: &c�=? �?B&-
'?�7
d== U& =CU&�b_&8
�=� d8?>
 8 
�f=>?B>���&� C�?7? �?&cf&7='& U&'�=>b & C��?C>8&-
8
�== =�7=8=7�
�b��f U�=C>�
C>=� = &C&c?��&C>?� _�=>?�b�&X& 8&CU�=:>=:, �
d=&�
�b��f 
=�= �?X=&�
�b��f >�
7=d=� U�= 8�c&�? d8?>&8�f C&�?>
�=�. 

��'��!�%���
���	 – o>& B&�?c
�=:, U�&=Cf&7:�=? 8 8&_7�T�&' U�&C>�
�C>8? = 8&CU�=�='
?'�? �?�&-

8?�?CB=' �f&'. V�7= c&�?? ��>B& &>�&C:>C: B& 8C?' _8�B
', �?' B 8=7='�' &c�
_
'. 4��-
T='�? �?U�=:>��? _8�B= c&�bT? �
_7�
�
�> ��7?�, �?' ��&7�=8�? 8=7='�? A&�'�. m'?-
�=? ��7?� =_7
8
>b X�&'B=? _8�B= = C��T
>b =f :8�:?>C: X�
8��' C�?7C>8&' &c�?�=: ��-
7?� '?�7� C&c&�. �8�B&8�? B&�?c
�=: 8&_7�T�&X& U�&C>�
�C>8
 8 �=�&' 7&'? U�?7C>
8�:�> 
�
U�
8�?�=? C=C>?'�&X& =��?�?��&X& U�&?B>=�&8
�=:. �
B=' &c�
_&', 7
�? 8�U&��=8 >�?-
c&8
�=: �&�', '&��& �? U&���=>b �?�
?'&X& B&'A&�>
. � _
c&>
 & ��' _
8=C=> >&�bB& &> 
8�
7?�bd
 7&'
 = ?X& U&�?�
�=� = >�?c&8
�=� B _8�B&=_&�:d==. �&o>&'�, �
CB&�bB& c�7�> 
��>?�� =�>?�?C� 8�
7?�bd
 7&'
 B _8�B&8&'� B&'A&�>� 8 U?�=&7 U�&?B>=�&8
�=: = C>�&=-
>?�bC>8
, �
C>&�bB& B&'A&�>��� 7&' &� = U&���=>. 

2 5���"�', ��� ?���'����<��'� � ;�'���% <��&% 
�?�&8?B �
 U�&>:�?�== 8C?� C8&?� �=_�= A&�'=��?> C8&� C&cC>8?��&? 8&CU�=:>=? 

&B���
��?X& '=�
 = C8&=f 8&_'&��&C>?�, &� U&C>&:��& &c&X
�
?>, �
CT=�:?> = 7&U&��:?> 
=f C U&'&�b� �=_�?��&X& &U�>
, 8_
='&7?�C>8�: C 7��X='= ��7b'=, U�?7'?>
'=.  

��X&�&'=B
 &�X
�=�?CB= C8:_
�
 C 7=_
��&' = 
�f=>?B>��&� A&�'=�&8
�=?' X
�'&�=�-
�&� U�?7'?>�&� C�?7�, &>8?�
��?� 7�f&8��' = '
>?�=
�b��' U&>�?c�&C>:' �?�&8?B
. 
4�?7
 �=_�?7?:>?�b�&C>= �?�&8?B
 �C�&8�& 7?�=>C: �
 >�= CA?��: c�>&8��, U�&=_8&7C>8?�-
���, &c�?C>8?����. � C&�
�?�=�, �?�&8?B �? 8C?X7
 _
7�'�8
?>C: & U&C�?7C>8=:f, B&X7
 
C&_7
�> �&8�� C�?7� &c=>
�=: – «��(�
�����», C&_7
8
: X&�&7
, U�&'�T�?���? B&'U�?BC�, 
o�?�X?>=�?CB=? C=C>?'� = >.7., �
��T
: U�= o>&' oB&�&X=�?CB&? �
8�&8?C=? 8 U�=�&7?, 8�-
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�7>7�=������8�17+7�Q����	���

��c
: �?C
, _
X�:_�:: 
>'&CA?��. 	C� o>& &>�=d
>?�b�& 8�=:?> �
 �?�&8?B
, U&o>&'� c��= 
�C>
�&8�?�� U�?7?�b�& 7&U�C>='�? �&�'� 8&_7?�C>8=: A
B>&�&8 C�?7� �
 �?�&8?B
 [8].          

��'�������	�� ��	�
�� &U�?7?�:�> >�?c&8
�=: U& &C8?�?��&C>=, X
_&8&'� C&C>
8� 
8&_7�T�&� C�?7�, 8�
��&C>=, >?'U?�
>��?, 7
8�?�=�, _
U�����&C>=, 8?�>=�=��?'&C>=, >&B-
C=��&C>=, �
U�:����&C>= o�?B>�&'
X�=>�&X& U&�:, �
_�=���' 8=7
' =_���?�=:, �
7=
d==, 
T�'� (_8�B�), ��b>�
_8�B�, 8=c�
d=:', X�
8=>
d=&���' U?�?X��_B
'. 

Q

���!�
-���(
�
'����	�� ��	�
�� - C&&>8?>C>8=? B&�C>��Bd=� '
T=�� (&c&��7&8
-
�=:, &C�
�?�=:) = &�X
�=_
d== �
c&�=f '?C> f
�
B>?�� = C>?U?�= X��UU&8&X& 8_
='&7?�-
C>8=:. 

9��(
�
'����	�� ��	�
�� - C&&>8?>C>8=? &c&��7&8
�=:, >?f�&�&X=�?CB=f U�&d?CC&8 = 
U�?7'?>�&� C�?7�, 8&_'&��&C>:' = &C&c?��&C>:' 8&CU�=:>=:, U
':>=, '�T�?�=:, UC=f&'&-
>&�=B= _
B�?U�?���f = 8�&8b A&�'=��?'�f �
8�B&8 �?�&8?B
.   

/�&�
�
'����	�� ��	�
�� - C&&>8?>C>8=? &c&��7&8
�=: A=_=&�&X=�?CB=' C8&�C>8
' 
�?�&8?B
, ?X& C=�&8�', CB&�&C>��', c=&'?f
�=�?CB=' = o�?�X?>=�?CB=' 8&_'&��&C>:'.  

+���
�
��������	�� ��	�
�� - C&&>8?>C>8=? C>��B>���, A&�'�, �
_'?�&8 &c&��7&8
-
�=:, �
_'?�
' = '
CC? �?�&8?�?CB&X& >?�
, C&&>8?>C>8=? A&�'� =_7?�=� 
�
>&'=�?CB&� U�
-
C>=B? �?�&8?�?CB&X& >?�
.  

	 C&8�?'?��&� U�
B>=B? U�&?B>=�&8
�=: =CU&�b_��> 
�>�&U&'?>�=�?CB=? f
�
B>?�=-
C>=B= �?�&8?B
. 
�>�&U&'?>�=�?CB=? U�=_�
B= �
_7?�:�>C: �
 B�
CC=�?CB=? = o�X&�&'=�?-
CB=?. ��
CC=�?CB=? =CU&�b_��>C: U�= =_��?�== U�&U&�d=� >?�
, 8&_�
C>�&� '&�A&�&X==, 
7�: C�
8�?�=: '&�A&�&X=�?CB&� f
�
B>?�=C>=B= �
_�=���f X��UU �
C?�?�=:, 
 o�X&�&'=�?-
CB=? – U�= U�&?B>=�&8
�== =_7?�=� = &�X
�=_
d== >��7
. ��X&�&'=�?CB=? 
�>�&U&'?>�=�?-
CB=? U�=_�
B= 7?�:>C: �
 C>
>=�?CB=? (C>��B>����?) = 7=�
'=�?CB=? (A��Bd=&�
�b��?). 
4>
>=�?CB=? U�=_�
B= &U�?7?�:�>C: U�= �?'?�:��?'C: U&�&�?�== �?�&8?B
. ��= 8B���
-
�> �
_'?�� &>7?�b��f �
C>?� >?�
 = X
c
�=>��?, �
=c&�bT=? �
_'?�� 8 �
_��f U&�&�?�=:f 
= U&_
f �?�&8?B
. �
B=? �
_'?�� U�='?�:�>C: U�= U�&?B>=�&8
�== = &U�?7?�?�== '=�=-
'
�b��f U�&f&7&8 = '
��f U&'?�?�=�. �=�
'=�?CB=? 
�>�&U&'?>�=�?CB=? U�=_�
B= – o>& 
�
_'?��, =_'?�:?'�? U�= U?�?'?�?�== >?�
 8 U�&C>�
�C>8?. ��= f
�
B>?�=_��>C: �X�&8�-
'= = �=�?���'= U?�?'?�?�=:'= (�X�� 8�
�?�=: 8 C�C>
8
f, �X&� U&8&�&>
 X&�&8�, �=�?�-
��? =_'?�?�=: 7�=�� ��B= U�= ?� U?�?'?�?�== 88?�f, 8 C>&�&�� = >.7.). �>= U�=_�
B= =C-
U&�b_��>C: U�= &U�?7?�?�== �X�
 U&8&�&>
 ��B&:>&B, U?7
�?�, &U�?7?�?�== _&�� 8=7='&C>= 
= >.U. [8]. �=�
'=�?CB=? U�=_�
B=, U�='?�:�>C: U�= U�&?B>=�&8
�== = �
CC>
�&8B= &c&��-
7&8
�=: = '?f
�=_'&8.  

3 ��;��$�(�+ � K�=�*�<��<�� 
�
CC'&>�?���? 8�T? &C&c?��&C>= U�=�d=U
 o�X&�&'=��&C>=, :8�::Cb &c:_
>?�b��'= = 

U�='?�:?'�? U�= A&�'=�&8
�== U�?7'?>�&-U�&C>�
�C>8?��&� C�?7� &c=>
�=:, 8 U&C�?7�?? 
8�?': &c&X
>=�=Cb C&8�?'?���'= U&7f&7
'=. �>& C8:_
�& C �
_8=>=?' C&8�?'?���f U�&-
X�?CC=8��f >?f�&�&X=�, &c?CU?�=8
��=f =�A&�'
>=8�&C>b = c?_&U
C�&C>b C&8�?'?��&X& 
�=�=�
. �'?��& C U&'&�b� ���
���
�� �?�&8?B C&_7
�> C8&� C&cC>8?��&? 8&CU�=:>=? 
&B���
��?X& '=�
 (C8&� C&cC>8?���� '=�). �� C>�&=> ?X&, B
B C>�&=> C8&� C&cC>8?���� 
7&' – U�&���', U&�?_��' = B�
C=8�'. �> >&X&, B
B�� =�A&�'
d=� U&���
?> �?�&8?B = 8 
7&C>
>&��&' �= B&�=�?C>8? 7�: C8&?� 7?:>?�b�&C>=, _
8=C=> ?X& &c�
_ &B���
��?X& '=�
.  

=�&
����
��! &c?CU?�=8
?> �?�&8?B� 8 C8&�' C&cC>8?��&' 7&'? U&���?�=? 
B>�
�b�&� 
=�A&�'
d== U& B&�>�&�� �
_��f ��&8�?� C8&?� c?_&U
C�&C>= = c?_&U
C�&C>= 7��X=f &c=>
-
>?�?� 7&'
. ��='?�?�=? >�
7=d=&���f Cf?' &�X
�=_
d== �=�=�
, 8 B&>&��f B
�7�� o�?-
'?�> _
7�'
� = �?
�=_�?>C: �?_
8=C='�' &c�
_&', B
B C
'&C>&:>?�b�
: A��Bd=&�
�b�
: 



210 %2(20)@.,<;/�M5;/�~���$�Z[����z�K�Z���Z

��
����
��������
����;�'
�
����
��������(���	���������&������
�������
'
�����#�

?7=�=d
, 7
�> &U�?7?�����? oB&�&'=�?CB=? = &U?�
>=8��? &X�
�=�?�=:, 7?�
��=? �?8&_-
'&���'= 8_
='&7?�C>8=? '?�7� �
_�=���'= C=C>?'
'=. 
�b>?��
>=8&� >
B=f Cf?' C>
�&-
8=>C: 8 U&C�?7�?? 8�?': U�&X�?CC=8��� U�&7�B> C&8�?'?��&X& C>�&=>?�bC>8
 = 
�f=>?B>��� 
«&�����, �������
� � ��
�», B&>&�&? f
�
B>?�=_�?> >?C��� C8:_b '?�7� 
�f=>?B>��&� = >?f-
�=B&�, = C>
8T?? 8&_'&���' c�
X&7
�: U&C�?7�=' �
_�
c&>B
' 8 &c�
C>= o�?B>�&��&� >?f-
�=B= = >?f�&�&X==.  

�7?: >
B=f 
�f=>?B>����f &c°?B>&8 8U?�8�? �
T�
 �
C>=��&? 8��
�?�=? 8 C=C>?'? 
8-
>&'
>=_
d== _7
�=:, B&>&�
: U?�8&�
�
�b�& c��
 �
U�
8�?�
 �
 oB&�&'=� o�?�X==. 4?X&7�: 
o>
 >?f�=B
 B&&�7=�=��?> B&�>�&�b 8C?X& >?f�&�&X=�?CB&X& &c&��7&8
�=: = C=C>?' �
7��-
�&C>=, &c°?7=�:: 8 ?7=��� C=C>?'� C
'�? �
_�&&c�
_��? 
CU?B>� 
8>&'
>=�?CB&X& �U�
8-
�?�=: _7
�=:'=. �>& U&_8&�:?> U�?&c�
_&8�8
>b _7
�=? =_ U�&C>&� C>�&=>?�b�&� «\�	
���» 
8 «����'���
������ ������� ���	
��», >& ?C>b 8 &c�
7
���� 8�C&B&� oAA?B>=8�&C>b� = 
U�&=_8&7=>?�b�&C>b� C=C>?'�, B
B �
 ��&8�? &>7?�b�& 8_:>&X& U&'?�?�=:, >
B = 8 '
CT>
c? 
8C?X& _7
�=:. 

�&�d?Ud=: A&�'=�&8
�=: 
�f=>?B>���&X& &c°?B>
 «���
� &�����» 8B���
?> =�>?X�
d=� 
C=C>?', U&_8&�:���� U�?&c�
_&8
�=? X?&'?>�=�?CB=f U�&C>�
�C>8 
�f=>?B>����f �?�>?�?� 
8 X=cB=?, oB&�&'=���? = �
7����? A��Bd=&�
�b��? U�&C>�
�C>8
 C B&'A&�>��'= f
�
B>?-
�=C>=B
'= C�?7�. �B&�&'=: o�?�X== �?
�=_�?>C: U&C�?7C>8&' C=C>?', CU&C&c��f 7&_=�&8
>b 
8 ��c&� '&'?�> '=�='
�b�&? B&�=�?C>8& o�?�X==, �?&cf&7='&� 7�: &c?CU?�?�=: �
=���-
T=f �C�&8=� oBCU��
>
d== _7
�=:. ��='?�?�=? >
B&� >?f�&�&X== U&_8&�:?> C&_7
�=? c�
X&-
U�=:>��f �C�&8=� C�?7� &c=>
�=:, 8B���
��=f �
d=&�
�b�&? &C8?�?�=?, �U�
8�?�=? �
C-
f&7&' X
_
 = o�?B>�&o�?�X==, 
 >
B�? &>&U�?�=?', B&�7=d=&�=�&8
�=?' = 8?�>=�:d=?� [14]. 

�& C�
8�?�=� C C��?C>8���=' U&�&�?�=?' 8 C=C>?'? >?f�=�?CB&X& &c?CU?�?�=: _7
-
�=�, C=C>?'
 
8>&'
>=_=�&8
��&X& �U�
8�?�=: =��?�?��&X& &c&��7&8
�=: 
�f=>?B>����f 
&c°?B>&8 ='??> U�?='��?C>8
 = '&�?> 8B���
>b = &c°?7=�:>b, �
U�='?�, C=C>?'�, &c?CU?-
�=8
��=? C�?7���=? B
�?C>8
: 
�� c?_&U
C�&C>b (&f�
���? = U&�
���? C=X�
�=_
d==, C=C>?'� &U&8?�?�=: & 7��X=f ��?_-

8��
���f C=>�
d=:f, C=C>?'� B&�>�&�: = �U�
8�?�=: 7&C>�U&', &f�
��&? >?�?8=7?�=?, 
&c?CU?�?�=? X
�
�>=�&8
��&X& o�?B>�&C�
c�?�=: = &�X
�=_
d=: 7=C>
�d=&��&X& B&�-
>�&�: = �U�
8�?�=: C=C>?' o�?B>�&U=>
�=:);  

�� o�?�X&- = �?C��C&Cc?�?�?�=? (�U�
8�?�=? o�?B>�&C�
c�?�=?' _7
�=: = C=C>?'
'= 8?�-
>=�:d==, &>&U�?�=:, B&�7=d=&�=�&8
�=:, C=C>?'� ���>
 �
Cf&7
 o�?B>�&o�?�X==, 8&7�, 
>?U�
, 
8>&�&'��? C=C>?'� &c?CU?�?�=: = C>
c=�=_
d== o�?B>�&o�?�X==); 

�� B&'A&�> (C=C>?'� &>&U�?�=:, 8?�>=�:d==, B&�7=d=&�=�&8
�=: 7�: ��c�f &c°?B>&8, 
�U�
8�?�=? '=B�&B�='
>&', �U�
8�?�=? &C8?�?�=?', C&8�?'?���? 8=7?&- = 
�7=&C=-
C>?'�, C=C>?'� �U�
8�?�=: U
�B&8B
'= = 8°?_7&'-8�?_7&' 
8>&>�
�CU&�>
, U&��
: =�-
>?X�
d=: >?�?B&''��=B
d=&���f �C��X C 8��>�?��='= C=C>?'
'= �U�
8�?�=:);��

�� �U�
8�?�=? _7
�=?' (?7=�
:, B&'U�?BC�
:, =�>?X�=�&8
��
: C=C>?'
 �U�
8�?�=: _7
�=-
?', '&7��b�
: 
�f=>?B>��
 C=C>?'� �U�
8�?�=:, C
'&7=
X�&C>=B
 = 
�
�=_ �?=CU�
8�&-
C>?�, C=C>?'
 U�&X�&_=�&8
�=: &>B
_&8 = U�
�&8&-U�?7�U�?7=>?�b��f �
c&>); 

�� oAA?B>=8��� oBCU��
>
d=� (�'?�bT?�=? U?�C&�
�
 C���c� oBCU��
>
d==, B&�>�&�b 
�
7 U?�C&�
�&' = _
 8�U&��?�=?' �?'&�>��f �
c&>); 

�� =��?�?���� =�A�
C>��B>��� C&8�?'?��&X& _7
�=: (_
B�
7��? 7?>
�= = B&�C>��Bd==, 
B
c?�b��? B
�
��, C>��B>��=�&8
���? B
c?�b��? C=C>?'�, C=C>?'� o�?B>�&C�
c�?�=: 
= &C8?�?�=:, >?�?B&''��=B
d=&��&? &c&��7&8
�=?). 
�&8�' �
U�
8�?�=?' 8 C=C>?'? 
8>&'
>=_
d== _7
�=: :8�:?>C: U�='?�?�=? C&8�?'?�-

��f �����
�
���( >?f�&�&X=�, �>& >
B�? C�=�
?> &c��� C>&='&C>b �?T?�=�. ��?='��?-
C>8&' c?CU�&8&7��f >?f�&�&X=� :8�:?>C: &>C�>C>8=? �?&cf&7='&C>= U�&B�
7B= B
c?�?� = 
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U�&C8?��=8
�=: C>?�, �>& U&_8&�:?> '?�:>b '?C>
'= o�?'?�>� c?CU�&8&7�&X& «���
'
 �
-
��», =_'?�:: '?C>&U&�&�?�=? 7
>�=B&8 = =CU&��=>?�b��f '?f
�=_'&8, �
CT=�:: A��Bd=&-
�
�b�&C>b C=C>?'�. ��&'? >&X&, U�= U?�??_7? '&��& «�&)�! � �
�
�» �
c&� B&'U&�?�>&8 
c?CU�&8&7�&� C=C>?'� 8 7��X&� 7&'. 	
��&? U�?='��?C>8& c?CU�&8&7�&� C=C>?'� 
8>&'
-
>=_
d== _
B���
?>C: 8 U�&C>&>? �?
�=_
d== _
U�&C&8 B�=?�>
, B&>&�&'� U�?7&C>
8�:?>C: 
8&_'&��&C>b C
'&'� 8�c�
>b �?&cf&7='�? ?'� A��Bd== =_ T
c�&���f �?T?�=�.   

�?�7?�d=: =CU&�b_&8
�=: �&8�f >?f�&�&X=� U�= C&_7
�== 
�f=>?B>����f &c°?B>&8 C8:-
_
�
 C �&8�' &>�&T?�=?' B d?��&C>= &B���
��?� C�?7�, C&f�
�?�=� = Cc?�?�?�=� o�?�-
X==. �&�d?Ud=: A&�'=�&8
�=: «���
'
 &����)», B&>&�&? U�?7C>
8�:?> 
�f=>?B>����� &c°-
?B> �&8&X& U&B&�?�=:, =CU&�b_���=� >?f�=�?CB=? =��&8
d== c�7��?X& - C�&���� =�>?X�=-
�&8
���� oB&�&X=�?CB�� C=C>?'�, U&8�T
?> B&'A&�> �=�&� C�?7� = oB&�&'=> _
>�
>� = 
o�?�X&�?C��C�, &>B��8
?> T=�&B=? U?�CU?B>=8� U&_=>=8�&X& 8�=:�=: �
 C&d=
�b��? �C�&-
8=: �=_�=, C&B�
�?�=? =_7?��?B �
 o�?�X&&c?CU?�?�=?, ����T?�=? oB&�&X=�?CB=f �C�&8=�. 
�?�'=� «��(���	����» 8 o>&' C���
? >?�:?> C8&� U�=8���&? U&�:>=? = &_�
�
?> �? >&�bB& 
_7
�=?, �& = C&8&B�U�&C>b :8�?�=�, U�&=Cf&7:�=f 8&B��X �?�&8?B
, 
 �&8�? >�?c&8
�=: U�= 
U�&?B>=�&8
�== «����(» _7
�=� _
C>
8�:�> 
�f=>?B>&�
 '�C�=>b B&'U�?BC�&. 

4 ��?���'�!��, ���$������� "'�@����� �K`�'�� " �'�!#�@>!@ <��&! 

�f=>?B>��
 U&8C�7� &B���
?> �?�&8?B
, C&C>
8�:?> �?&cf&7='�� = _�
�=>?�b��� 

�
C>b ?X& �=_�=. ��&'? =_�
�
�b�& �?&cf&7='&� �&�= «�����#�», &�
 ='??> c&�bT&? oC>?-
>=�?CB&? _�
�?�=?. 
�f=>?B>����� &c�
_, A&�'
, d8?>, A
B>��
 = '
>?�=
�� - 8C� o>& 8�=:?> 
�
 U&8?7?�=? = o'&d=&�
�b�&? C&C>&:�=? �?�&8?B
. 	C? ��7= 8?7�> C?c: U&-�
_�&'� 8 �
_-
�&' &B���?�==. �C�= CU�&C=>b ��c&X& �?�&8?B
, U& B
B&'� U�&?B>� &� f&>?� c� U&C>�&=>b 
C8&� C&cC>8?���� 7&', >& U&�>= 8C?X7
 �C��T=Tb – U& C8&?'� &C&c&'� (U& =�7=8=7�
�b�&-
'�) U�&?B>�. 	 B
�7&' �?�&8?B? �=8�> &���?�=? �=��&� X
�'&�== = B&'A&�>
, = U&o>&'� 
�?�&8?B C&_�
>?�b�& =�= c?CC&_�
>?�b�& B o>&'� C>�?'=>C:. �7?Cb B�&?>C: C&d=
�b�&-
UC=f&�&X=�?CB=� 
CU?B>, ='?�>C: 7�f&8��? U&=CB= = U�=C>�
C>=: �?�&8?B
, B&>&��� f&�?> 
C&_7
>b C8&� C
'&? ��>�&? �=�=�?, U&C>�&=>b ='?��& C8&� C&cC>8?���� �&'. �>& &7=� =_ 
CU&C&c&8 >8&��?CB&X& C
'&8��
�?�=: �=��&C>= [14, 15].  

�&C>�&?���? 8 C&&>8?>C>8== C _
B&�
'= o�X&�&'=B= 7&'
 �C>�
=8
�> '�&X=f, >
B B
B 
&�= ��=>�8
�> �? >&�bB& C>��B>��� C
'&X& _7
�=: (A&�'&&c�
_&8
�=?, A��Bd=&�
�b�&C>b, 
U�&��&C>b B&�C>��Bd=�, 7&�X&8?��&C>b = >.7.), �& = B&'A&�>�&C>b 7�: ��7?�. 

	 U&C�?7�?? 8�?': 8 &c�?C>8? 8&_�=B
�> U�=�d=U=
�b�& �&8�? >?�7?�d==, C8:_
���?  C 
U&:8�?�=?' �:7
 U�=_�
B&8 oB&�&X=�?CB&X& B�=_=C
, �>& _
C>
8�:?> c&�bT? 8�='
�=: �7?-
�:>b =_��?�=� U�&c�?'� �C>&��=8&C>= C�?7� &c=>
�=:, 8B���
��?� 8 C?c: �&8�? B&�d?U-
d== 
�f=>?B>���&� = C>�&=>?�b�&� oB&�&X==. 	 B��X U�&c�?' �C>&��=8&X& �
_8=>=: 8 C>�&=-
>?�bC>8? = 
�f=>?B>��? 8f&7=> T=�&B=� 7=
U
_&� _
7
�, C8:_
���f C «oB&�&X=���'» 
�f=>?B-
>����' U�&?B>=�&8
�=?'. 4�7
 8f&7:> C&B�
�?�=? U&>�?c�?�=: o�?�X==, =CU&�b_&8
�=? 
8&_&c�&8�:?'&� o�?�X==, A&�'=�&8
�=? _7&�&8&X& B�='
>
 8 X&�&7
f = 
�f=>?B>����f &c°-
?B>
f, C>�&=>?�bC>8& 8 �C�&8=:f 7?A=d=>
 '
>?�=
�&8 = �?C��C&8, 
 >
B�? C&_7
�=? _7
�=� C 
���?8�' o�?�X&U&>�?c�?�=?', B&'A&�>�&� 8�?T�?� = 8��>�?��?� C�?7&�, &_?�?�?�=?', 
C>�&=>?�bC>8& C =CU&�b_&8
�=?' �?d=B�=�&8
���f '
>?�=
�&8 [16]. 

4=C>?'
 «
�f=>?B>����� &c°?B> �C>&��=8&X& �
_8=>=:» U&>�?c�:?> '=�='
�b�&? B&�=-
�?C>8& o�?�X== = 8&7� 8 >?�?�=? ?X& oBCU��
>
d==, oAA?B>=8�& =CU&�b_�?> C��b? (oB&�&X=�-
��? = 8&_&c�&8='�? '
>?�=
��, 8&_'&��&C>b 7?'&�>
�
), U�&=_8&7=> '=�='
�b�&? B&�=�?-
C>8& &>f&7&8, =CU&�b_�?> '=�='
�b�&? B&�=�?C>8& _?'�= U&7 _
C>�&�B� = f&�&T& =�>?X�=-
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��������(���	���������&������
�������
'
�����#�

��?>C: C &B���
��?� C�?7&�, �7&8�?>8&�:?> U&>�?c�&C>= U&�b_&8
>?�: 8 >?�?�=? �=_�=, C&-
_7
�> _7&�&8�� 8��>�?���� = 8�?T��� C�?7�. 

�
CC'
>�=8
: 
�f=>?B>��� B
B C&C>
8��� �
C>b =CB�CC>8?��&� C�?7� &c=>
�=: �?�&8?B
, 

�f=>?B>&�� = U�&?B>=�&8�=B= =��> 
�b>?��
>=8��? U�>= ?� C&_7
�=:, U&CB&�bB� U&C>&:�-
�& '?�:�>C: U�?7C>
8�?�=: & �
_�
�?�== 
�f=>?B>���. �
�b�?�T
: ?� o8&��d=:, C8:_
��
: 
C 
7
U>
d=&���'= U�&d?CC
'=, U�?7U&�
X
?> U�&>=8&�?�=? – C &7�&� C>&�&��, U�=CU&C&c-
�?�=? 
�f=>?B>��� B 8&_�
C>
��=' U&>�?c�&C>:' &c�?C>8
 =, C&&>8?>C>8?��&, U&=CB = �
_-
�
c&>B
 �&8�f &�X
�=���f A&�', 
 C 7��X&�, – �'?�bT?�=? =�= &X�
�=�?�=? &c°�'&8 U&-
>�?c�?�=: '
>?�=
�&8 = o�?�X?>=�?CB=f =C>&��=B&8. �>& >�?c�?> =_'?�?�=: 8_
='&&>�&T?-
�=� �?�&8?B
 = U�=�&7� – &> 
�>�&U&d?�>�=���f &>�&T?�=� B c=&d?�>�=���', 8 C8:_= C 
�?' 
�f=>?B>��
 C>�?'=>C: c�>b oB&�&X=�?CB&�, C
'&�?X��=����?�C:, U�&C>&� = '
�&'
C-
T>
c�&�. 

1�'�@����� 
       �& '�?�=� 
8>&�&8, U�=�d=U� o�X&�&'=��&C>= 8 
�f=>?B>��? �? �7?�:?>C: 7&���&X& 
8�='
�=:, o�X&�&'=B
 B
B �
�B
 8 &C�&8�&' U�='?�:?>C: 8 U�&'�T�?��&' 7=_
��? U�= U�&-
?B>=�&8
�== '?c?�=, 
8>&'&c=�b�&X& >�
�CU&�>
, �/7 >�
�CU&�>
, C
'&�?>&8, '&�CB&X& = 
�?��&X& >�
�CU&�>
. �& o>&> U�=�d=U &�?�b 8
�?� U�= U�&?B>=�&8
�== �=�=�
, U&o>&'� 
�?&cf&7='& ?X& U�='?�:>b 8 
�f=>?B>��? = 7=_
��? C�?7� 8 C>
7== U�&?B>=�&8
�=: U�= �
C-
C>
�&8B? '?c?�=, >?f�&�&X=�?CB&X& &c&��7&8
�=: 8& 8CU&'&X
>?�b��f U&'?�?�=:f, U�= 
�
CU�?7?�?�== 78?���f = &B&���f U�&?'&8.  
       ��: o>&X& >�?c��>C: �&8�? U&7f&7� 8 U�&?B>=�&8
�==, C?X&7�: >�?c�?>C: C'?�
 U�&?B>-
�&� =7?&�&X==. ��: �&C>
 8�?7�?�=: U�=�d=U
 o�X&�&'=��&C>=, 7�: U&C>&:��&X& U&8�T?�=: 

7�?C�&C>= �?T?�=�. �>& _
7
�
 �C�&��:?>C: >?', �>& C>�&=>?�bC>8& �? U?�?C>
�> c�>b '
C-
C&8�', �? &>B
_�8
?>C: &> =7?
�&8 '=�='=_
d== = >=U=_
d==.  
       
�f=>?B>���&? = 7=_
��?�CB&? U�&?B>=�&8
�=? CB�
7�8
?>C: �
 U?�?C?�?�== 78�f �? 
C&X�
C&8
���f '?�7� C&c&� B&�A=X��
d=� - &c°?B>�&C>b� = C�c°?B>�&C>b�. �c°?B>�&C>b 
7
�?B
 &> &>B��>&� = >8&��?CB&� &�>&�&X==, U&CB&�bB� _
'?�?�
 >=U&�&X=�?CB='= U�='?-
�?�=:'= U�&T�&X& &U�>
, 
 ?X& C�c°?B>�&C>b �?U�
8&'?��& &>&�7?C>8�?�
 8 U�&d?CC? >8&�-
�?CB&X& U&=CB
 
�f=>?B>&�
-7=_
��?�
 B
B >8&�d
. �>� U&_=d=� '&��& �
CC'&>�?>b �
 U�=-
'?�? U�&?B>=�&8
�=: '
�&o>
��&X& �=�=�
 – &7�&X& =_ >�
7=d=&���f, 
�f?>=U=�?CB=f 
&c°?B>&8 
�f=>?B>���, 8 B&>&�&' �?T
���� �&�b ='??> C�c°?B>�&C>b U&�b_&8
>?�:. �&o>&-
'� �?&cf&7=' U?�?C'&>� &�>&�&X=�?CB=f U�?7C>
8�?�=�, &>f&7 &> >=U&8�f �?T?�=� 7�: 
&c?_�=�?��&X& U&>�?c=>?�: B U&���?���' 8 &�X
�=_&8
��&' 7=
�&X? C B&�B�?>��' U&�b_&-
8
>?�?' �?T?�=:' [16].  
       �&C>=�?�=: = _�
�=: o�X&�&'=B= 8 U�&=_8&7C>8?��&' = 8&?��&' �
U�
8�?�=:f, >
B=f 
7
��B=f, B
_
�&Cb c�, &> &c�
C>= 
�f=>?B>���&-7=_
��?�CB&X& U�&?B>=�&8
�=:1, C?X&7�: 
>�
�CA&�'=���>C: = =CU&�b_��>C: U�= &�X
�=_
d== 7&C�X
, �=�=�
. 

4>�?'=>?�b�&? �
_8=>=? �
�B= = >?f�=B= &�?��=8
?> B&�>��� C&8?�T?��& �&8&X& &c�?-
C>8
 = ?X& '
>?�=
�b�&->?f�=�?CB&X& &C�
�?�=:. 4='c=&_ >8&��?CB&X& _
'�C�
 
�f=>?B>&�
, 
7=_
��?�
 = 8&_'&��&C>?� d=A�&8�f >?f�&�&X=� '&7?�=�&8
�=: 8=�>�
�b�&� �?
�b�&C>= 
U&_8&�:?> U& �&8&'� U&C'&>�?>b �? >&�bB& �
 U?�?�
CU�?7?�?�=? �&�?� '?�7� 
�f=>?B>&�
-
'=, 7=_
��?�
'= = U�&=_8&7=>?�:'=, �& = >�?c�?> U?�?&C'�C�?�=: �&�= A&�'� 8 
�f=>?B>�-

������������������������������������������������������������
1 �
U�
T=8
?>C: �
8?C>= >?�'=�&�&X=�?CB=� U&�:7&B 8 ��>B&' C&7?��
>?�b�&' �
U&��?�== U&�:>=� 
�f=>?B>&�, 7=_
��?�, 
U�&?B>
�>, B
B 8U�&�?', = 
�f=>?B>��
, 7=_
�� = U�&?B>=�&8
�=?. ��=X�
T
?' U�&A?CC=&�
�b��f 
�f=>?B>&�&8 = 7=_
��?-
�&8 8�CB
_
>bC: U& o>&'� U&8&7�. 9���.���. 
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�7>7�=������8�17+7�Q����	���

�? = 7=_
��? 8 B&�>?BC>? A&�'=�&8
�=: B&'A&�>�&� = c?_&U
C�&� U�&C>�
�C>8?��&� C�?7� 
&c=>
�=:. 

	 B&�d?U>�
�b�&' o�X&�&'=�?CB&' U�&?B>?, &C�&8
��&' �
 �>&��?�== �
CU�?7?�?�=: 
A��Bd=� 8 C=C>?'? «���
��	-��"���», U?�8&�
�
�b�&' U�&?B>=�&8
�== _
7
� 7?:>?�b�&C>= 
�?�&8?B
 =�= X��UU� ��7?�, B&�B�?>=_=���>C: o�X&�&'=�?CB=? >�?c&8
�=: B >?f�=�?CB&� 
C=C>?'?, �
c&�?'� U�&C>�
�C>8� = �
c&�?'� '?C>�, C�?7?, U�?78
�=>?�b�& &U�?7?�:?>C: �=C-
�& ��7?�, �?&cf&7='�f 7�: �U�
8�?�=: = &cC���=8
�=: >?f�=�?CB&� C=C>?'�. �>& C&_7
�> 
&C�&8� 7�: �
_�
c&>B= C�
�
�
 �B��U�����f, 
 _
>?' = 7?>
�b��f 
�X&�=>'&8 7?:>?�b�&C>= 
�?�&8?B
. �
B&? 
�X&�=>'=�?CB&? &U=C
�=? U&_8&�:?> U?�?�>= B &U�?7?�?�=� >?f UC=f&�&-
X=�?CB=f = A=_=&�&X=�?CB=f A��Bd=�, B&>&��? &c?CU?�=8
�> �?
�=_
d=� &>7?�b��f 7?�-
C>8=� = �&X=�?CB=f �C�&8=� [12]. 

4�?7
 �=_�?7?:>?�b�&C>= �?�&8?B
 �C�&8�& 7?�=>C: �
 &U�?7?�?���? B&�d?Ud== – C&d=-

�b��?, =�A&�'
d=&���?, oB&�&X=�?CB=?, oB&�&'=�?CB=?. � C&d=
�b��' &>�&C:>C: B&�d?U-
d=: UC=f&A=_=&�&X=�?CB&X& B&'A&�>
 = =�A&�'
d=&���? B&�d?Ud== (B&�d?Ud=: =�A&�'
-
d=&��&� c?_&U
C�&C>=). �B&�&X=�?CB=? B&�d?Ud== = oB&�&'=�?CB=? B&�d?Ud== (B&�d?Ud=: 
7&C>�U�&X& �=�b:) 8 C&�?>
�== C �
_8=>=?' =��&8
d=&���f >?f�&�&X=� &c�C�
8�=8
�> U&7-
f&7 7
�b�?�T?X& =CC�?7&8
�=: B
B c
�
�C >?f�=��&C>= oB&�&X=��&C>= [17].  
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Abstract 
The present article considered and offered for the first time the principle of ergonomics, which defines the concept of 
architectural, design and technical equipment of internal vital housing spaces that are constructed under laws of ergo-
nomics and takes into account characteristics of persona habitat space. Those characteristics are the thermal climate 
(composition of air, air temperature, and humidity of air), lighting, sound, information, safety and other parameters that 
determine architecture and design, that have esthetic value. Color, texture and materials have influence on behavior and 
emotional condition of the person’s personal harmony and comfort. The tendency of using new technologies during 
creation of architectural objects is connected with the new approach towards evaluation of environment’s value, preser-
vation and energy consumption. The concept of formation of the "clever building" which represents the architectural 
object of new generation using technical innovations of the future - a difficult integrated ecological system, serves to 
increase of comfort of the inhabited environment and allows to save financial and energy resources. It opens broad pro-
spects of positive influence on social living conditions, reduction of costs on electric power, improvement of ecological 
conditions. 

Keywords: Ergonomics, principle of ergonomics, microclimate, light, sound, person, safety, comfort, information, sys-
tem "smart house", the integrated ecological system. 
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CC'&>�?�=: ��B&U=C?� 

1 9��� � =�&��� �<<��&�"���+ 
�?�b� =CC�?7&8
�=: :8�:?>C: C&B�
�?�=? 8�?'?���f _
>�
> �?7
Bd=&��&� B&��?X== �
 

U�=�:>=? �?T?�=: &c =_7
�== ��B&U=C= _
 C��> &c�
c&>B= �?_��b>
>&8 oBCU?�>��f &d?�&B 
�
����f C>
>?�. 

��: �?
�=_
d== U&C>
8�?��&� d?�= �?&cf&7='&:  
1)� U�&8?C>= C?'
�>=�?CB=� 
�
�=_ U�&d?CC
 �?d?�_=�&8
�=: 8 =_7
>?�bCB&� 7?:>?�b�&C>=; 
2)� U&C>�&=>b '
>?'
>=�?CB&? &c?CU?�?�=? C=C>?'� �
 &C�&8? A��Bd=� U�=�
7�?��&C>=, 

f
�
B>?�=_���=f ��&8?�b B
�?C>8
 B�=>?�=?8; 
3)� C&_7
>b c
_� _�
�=�, &U�?7?�:���� ��&8?�b B
�?C>8
 ��B&U=C?�; 
4)� �
_�
c&>
>b 
�X&�=>' &d?�=8
�=: ��B&U=C?� 7�: 4���; 
5)� U�&8?C>= 
U�&c
d=� 7�: �
_�
c&>
��&� '
>?'
>=�?CB&� '&7?�=. 

4?'
�>=�?CB=� 
�
�=_ U�&d?CC
 �?d?�_=�&8
�=: 8 =_7
>?�bCB&� 7?:>?�b�&C>= U�?7C>
8-
�?� 8 �
c&>
f [24-26]. 	 �
'B
f 7
��&� C>
>b= �
CC'
>�=8
?>C: '
>?'
>=�?CB&? &c?CU?�?�=? 
C=C>?'�, c
_
 _�
�=�, �
_�
c
>�8
?>C: 
�X&�=>' &d?�=8
�=: ��B&U=C?� 7�: 4���, U�?7-
C>
8�:?>C: 
U�&c
d=: 7�: �
_�
c&>
��&� '&7?�=. 

2 Q���$�����<'�� �K�<*������ <�<��$% &�+ �(��'� '���<�"� ��!��%? <����� 
�
_�
c&>B
 = 8�?7�?�=? '
>?'
>=�?CB&X& &c?CU?�?�=: 7�: 4��� U�?7&C>
8�:?> 8&_'&�-

�&C>b &d?�=>b C>
>b= �
 &C�&8
�== ��=A=d=�&8
���f �?_��b>
>&8 �?d?�_=�&8
�=:. ��: �
_-
�
c&>B= '
>?'
>=�?CB&X& &c?CU?�?�=: U& &d?�B? ��B&U=C?�, U&C>�U
��=f 8 �?7
Bd=�, 88?-
7?�� &c&_�
�?�=:, U�?7C>
8�?���? 8 >
c�=d? 1. 

�Cf&7��'= 7
���'= 7�: �
c&>� 4��� :8�:�>C: oBCU?�>��? c
�b��? &d?�B=, �
�=C-
�?���? 7�: C?'= �?_
8=C='�f B�=>?�=?8, U�=�
7�?�
�=f B 8f&7�&'� '�&�?C>8� 
X = {x1, x2, …, x7}.  
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�&7�&c�&? �
CC'&>�?�=? B�=>?�=?8, 8�=:��=f �
 ��&8?�b B
�?C>8
 C>
>b=, U�?7C>
8�?-
�& 8 �
c&>? [25]. ��='?�:?'�� CU=C&B B�=>?�=?8 c�� CA&�'=�&8
� 8 �?_��b>
>? 
�
�=_
 =_-
7
>?�bCB=f U&�=>=B = �?B&'?�7
d=� 7�: �?d?�_?�>&8 �
����f ����
�&8: 	?C>�=B mA='CB&-
X& X&C�7
�C>8?��&X& 
8=
d=&��&X& >?f�=�?CB&X& ��=8?�C=>?>
 (http://journal.ugatu.ac.ru), 
Cloud Journal of Science and Technology (http://www.cloudjcup.com), �c�
_&8
�=? �=��&C>= 
(http://ol-journal.ru). 

�
c�=d
 1 – �c&_�
�?�=:, =CU&�b_�?'�? 7�: '
>?'
>=�?CB&X& &c?CU?�?�=: &d?�B= ��B&U=C?� 

�c&_�
�?�=? �
_�
�?�=? 
X = {x1, x2, …, x7} R�&�?C>8& oBCU?�>��f c
��b��f &d?�&B, �
�=C�?���f 7�: C?'= �?_
8=C='�f B�=>?�=?8 
T� = {t� | 1õ t�õ3} R�&�?C>8& 7�: &c&_�
�?�=: '?�� �=_B&X& B
�?C>8?��&X& U&B
_
>?�: B�=>?�=: 
T� = {tc | 4õ tcõ7} R�&�?C>8& 7�: &c&_�
�?�=: '?�� C�?7�?X& B
�?C>8?��&X& U&B
_
>?�: B�=>?�=: 
T� = {t� | 8õt�õ10} R�&�?C>8& 7�: &c&_�
�?�=: '?�� 8�C&B&X& B
�?C>8?��&X& U&B
_
>?�: B�=>?�=: 

Okrj 4�?7�=� C�''
���� c
�� U& B
�7&'� B�=>?�=� 
T = [1;10] ��>?�8
�, B&>&�&'� U�=�
7�?�
> _�
�?�=: C�?7�?X& C�''
��&X& c
��
  

R = {r�, rc, r�} �?�'-'�&�?C>8&, f
�
B>?�=_���?? ��&8?�b B
�?C>8
 B�=>?�=?8  
μz1, μz2, μz3 ^��Bd== U�=�
7�?��&C>= 7�: 8�7?�?���f ��&8�?� B
�?C>8
 B�=>?�=: 

Y = {y1, y2, y3} �?�'-'�&�?C>8&, f
�
B>?�=_���?? ��&8?�b B
�?C>8
 C>
>b= 
 
��=>?�== x1 – x7 ='?�> B
�?C>8?���� f
�
B>?�. 4�?7&8
>?�b�&, U�= &d?�B? &7�&X& = >&X& 

�? U&B
_
>?�: �?CB&�bB='= oBCU?�>
'= '&X�> 8&_�=B
>b �
_��? '�?�=:. �&o>&'�, U& 7=
-
�?B>=�?CB&'� _
B&�� ^. ��X?�bC
 «	_
='�&X& U?�?f&7
 B&�=�?C>8?���f =_'?�?�=� 8 B
�?-
C>8?���?» �?&cf&7='& 8�U&��=>b U?�?f&7 &> B
�?C>8?���f =_'?�?�=� B B&�=�?C>8?�-
��' [27]. �?C'&>�: �
 C��?C>8?���? �
_�=�=: B&�=�?C>8& = B
�?C>8& – o>& �
C>= &7�&X& d?-
�&X&, U�?7C>
8�:��=? C&c&� C>&�&�� &7�&X& = >&X& �? U�?7'?>
. �>& ?7=�C>8& �
_�8
?>C: 
'?�&� = U�?7C>
8�:?> C&c&� X�
�=d�, &U�?7?�:���� U�?7?�� 8&_'&��&X& B&�=�?C>8?��&X& 
=_'?�?�=: 8 �
'B
f 7
��&X& B
�?C>8
. �
B&� U&7f&7 U&_8&�:?> &U�?7?�=>b �
_��? U& C'�C�� 
�
C>��? U&B
_
>?�= B
B �=�X8=C>=�?CB=? U?�?'?���? (>
c�=d
 2).  

�
c�=d
 2 – R?�
 B
�?C>8
 B�=>?�=?8 &d?�B= C>
>?� 

�
�?C>8?���� U&B
_
>?�b R?�
 (c
���) �c&_�
�?�=? min max 
�=_B=� 1 3 T�={t� | 1õt�õ3} 

4�?7�=� 4 7 TC={tc | 4õtcõ7} 
	�C&B=� 8 10 T8={t8 | 8õt8õ10} 

 
�&�&X&8�? _�
�?�=: '?�� �C>
�
8�=8
�>C: �?7
Bd=?� ����
�
. �
B=' &c�
_&', 7�: U&-

C>�U=8T?� 8 �?7
Bd=� C>
>b= B
�7�� =_ B�=>?�=?8 &d?�=8
?>C: >�?': �?d?�_?�>
'= U& 7?-
C:>=c
��b�&� TB
�?. �&���?���? &d?�B= =CU&�b_��>C: U�= �
C��>? C�?7�?X& C�''
��&X& 
c
��
 7�: B
�7&X& B�=>?�=::  

(1)�
m

m

j
rec

m
j

kr k

kr
�

�
��

3

1 , 

X7? 
jkr�  – C�?7�=� C�''
���� c
�� U& B
�7&'� B�=>?�=�; 

mjkr  – C�''
 c
��&8 U& B�=>?-

�=�; 
mreck  – B&�=�?C>8& �?d?�_=�. ��
�?�=: C�?7�?X& C�''
��&X& c
��
 U�=�
7�?�
> =�>?�-

8
�� T = [1;10]. �&���?���? _�
�?�=: C�?7�?X& C�''
��&X& c
��
 &B��X�:�>C: 7& d?��f. 
m�&8?�b B
�?C>8
 B�=>?�=?8 f
�
B>?�=_�?>C: >?�'-'�&�?C>8&' R = {r�, rc, r�}, U�=�='
-

��=' _�
�?�=: r� – �=_B=� ��&8?�b B
�?C>8
, r� – C�?7�=�, r� – 8�C&B=�. 	�c&� >��f��&8�?-
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8&� TB
�� &d?�B= B
�?C>8
 &c�C�&8�?� >?', �>& 8 B�
>B&8�?'?��&� (�
c&�?�) U
':>= �?�&-
8?B
 &7�&8�?'?��& �7?��=8
?>C: &> U:>= 7& 7?8:>= U&�:>=� [28-29]. �&o>&'� 8 C8:_= C 
c&�bT=' B&�=�?C>8&' &c�
c
>�8
?'�f B�=>?�=?8 d?�?C&&c�
_�& =CU&�b_&8
>b ='?��& >��f-
��&8�?8�� TB
�� &d?�B= B
�?C>8
.  

�?�'-'�&�?C>8& r� 8B���
?> B�=>?�== �=_B&X& ��&8�: B
�?C>8
 (1) = &U�?7?�:?>C: Z-
�=�?��&� A��Bd=?� U�=�
7�?��&C>= (2). 

(2)� � �
$
$
%

$$
&

'

(




�

�



�

.,

;,

;,

,,

�

�
�

�

�1

0

1

dO

dOc
cd

Od
cO

dcO

j

j

j

j

j

kr

kr�
�

kr�

kr

�krz)  

X7? ��=max{t�} – '
BC='
�b�&? U&�&X&8&? _�
�?�=? '?�� 7�: �=_B&X& ��&8�: B
�?C>8
 B�=-
>?�=: (c�=3, d�=d�). 

��
U?d?=7
�b�
: A��Bd=: U�=�
7�?��&C>= (3) &U=C�8
?> >?�'-'�&�?C>8& r� B�=>?�=?8 
C�?7�?X& ��&8�: B
�?C>8
 (Q) 

(3)� � �

$
$
$
$

%

$$
$
$

&

'







�

�







�

�



�

.,

;,

;,

;,

;,

,,,,

j

j

j

j

j

j

krc

ckrc
cc

krjc

ckrjc

ckrc
cc

ckr

ckr

cccckrz

Ob

bOa
ab

Ob
aOd

dOc
cd

cO
cO

dcbaO

0

1

0

2)  

X7? dc=min{tc} = ac=max{tc} – '=�='
�b�&? = '
BC='
�b�&? U&�&X&8&? _�
�?�=? '?�� 7�: 
C�?7�?X& ��&8�: B
�?C>8
 B�=>?�=: (c�=c�, d�=4, a�=7, b�=b�). 

6�=>?�== 8�C&B&X& ��&8�: B
�?C>8
 (*) &U=C�8
?> >?�'-'�&�?C>8& r�. ��& f
�
B>?�=_�-
?>C: S-�=�?��&� A��Bd=?� U�=�
7�?��&C>= (4). 

(4)� � �
$
$
%

$$
&

'

*




�

�



�

.,

;,

;,

,,

�kr

�kr�
��

�kr

�kr

��krz

bO

bOa
ab
aO

aO

baO

j

j

j

j

j

1

0

3)  

X7? b�=min{t�} – '=�='
�b�&? U&�&X&8&? _�
�?�=? '?�� 7�: 8�C&B&X& ��&8�: B
�?C>8
 B�=-
>?�=: (a�=��, b�=8).  

^��Bd== U�=�
7�?��&C>= μziri(xk) f
�
B>?�=_�?> C�c°?B>=8��� '?�� �8?�?��&C>= �?7
B-
>&�
 8 >&', �>& _�
�?�=? C�?7�?X& C�''
��&X& c
��
 7�: B�=>?�=: (k C&&>8?>C>8�?> �?��>B&-
'� >?�'� ri. ��
A=�?CB&? U�?7C>
8�?�=? A��Bd=� U�=�
7�?��&C>= 7�: 8�7?�?���f ��&8�?� 
B
�?C>8
 U&B
_
�& �
 �=C��B? 4. 

��: C�=�?�=: ��&8�: C�c°?B>=8=_'
 U�= �
CC'&>�?�== C>
>?� �?d?�_?�>
'= �
_�
c&>
-
�� �?B&'?�7
d== U& &d?�B? B�=>?�=?8 8f&7�&X& '�&�?C>8
 [30-34]. 
1)� U�= &d?�B? B
�?C>8
 B�=>?�=: x1 C�?7�?> ��?C>b: ��&8�� B
�?C>8
 r� f
�
B>?��& U&��&? 

�
CB��>=? =CC�?7�?'&� U�&c�?'� 8 �
c&>
f 7��X=f 
8>&�&8; �
CC'&>�?�=? 8
���f C&-
8�?'?���f U�&c�?' = �?7&C>
>&��&C>b �
CB��>=: =CC�?7�?'&� >?'� 8 �
c&>
f 7��X=f 

8>&�&8 f
�
B>?��& 7�: ��&8�: B
�?C>8
 r�. 

2)� 7�: &d?�B= B�=>?�=: x2 c&�bT&? _�
�?�=? ='??> C>?U?�b �
CB��>=: �
����f 
CU?B>&8 
�
c&>�. ��= ��&8�? B
�?C>8
 r�. 8 �
c&>? &�= �? �
CB��>�, 
 U�= ��&8�? B
�?C>8
 r� �
C-
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B��>� �?7&C>
>&��&. 	�C&B&'� ��&8�� B
�?C>8
 f
�
B>?��& &cT=��&? �
CC'&>�?�=? 
�
����f 
CU?B>&8 �?T
?'&� U�&c�?'�.  

 

�=C��&B 4 – ^��Bd== U�=�
7�?��&C>= 7�: i-&X& B�=>?�=: 

3)� ��&8�� B
�?C>8
 r� B�=>?�=: x3 C8&�C>8?��& &U=C
�=? U?�CU?B>=8��f =7?�, 
 7�: ?X& 8�-
C&B&X& ��&8�: B
�?C>8
 >=U=��& �
�=�=? &�=X=�
�b��f =7?�. 

4)� &C�&8��' 
CU?B>&' U�= &d?�B? ��&8�: B
�?C>8
 B�=>?�=: x4 :8�:?>C: U&��&>
 =CC�?7&-
8
�=:. �>C�>C>8=? U&C>
�&8B= U�&c�?'� = 8�8&7&8 C8&�C>8?��& �=_B&'� ��&8�� B
�?-
C>8
 o>&X& B�=>?�=:. �U=C
�=? �?_��b>
>&8 �?_
8?�T���&X& =CC�?7&8
�=: f
�
B>?��& 
7�: C�?7�?X& ��&8�: B
�?C>8
 B�=>?�=:. �C�= ��B&U=Cb &f8
>�8
?> d=B� d?�&C>�&X& =C-
C�?7&8
�=:, >& ?� B
�?C>8& U& o>&'� B�=>?�=� &d?�=8
?>C: B
B 8�C&B&?. 

5)� U�= &d?�B? B�=>?�=: x5 B���?8�' A
B>&�&' :8�:?>C: &c&C�&8
��&C>b U�?7C>
8�?���f 8 
��B&U=C= �?_��b>
>&8 =CC�?7&8
�=:. �C�= �?_��b>
>� �? U&7>8?��7?��, >& B�=>?�=� 
C�?7�?> U�=C8
=8
>b �=_B=� ��&8?�b B
�?C>8
. ��: �
C>=��& U&7>8?��7����f �?_��b>
-
>&8 f
�
B>?�?� ��&8?�b B
�?C>8
 r�. �&X7
 �?_��b>
>� =CC�?7&8
�=: U&��&C>b� U&7>8?�-
�7?�� �
����' =�C>��'?�>
�=?', B�=>?�=� C�?7�?> U�=C8&=>b 8�C&B=� ��&8?�b. 

6)� C>��B>��=�&8
��&C>b ��B&U=C= &d?�=8
?> B�=>?�=� x6. �C�= 8 ��B&U=C= �? 8�7?�?�� 
�
_7?��, ��&8?�b B
�?C>8
 U& o>&'� B�=>?�=� :8�:?>C: �=_B='. ��= &>C�>C>8== _
B��-
�?�=: =�= 88?7?�=: B�=>?�=� U�=C8
=8
?>C: ��&8?�b r�. �
�=�=? 8C?f &c�?U�=�:>�f 8 
�
����f U�c�=B
d=:f �
_7?�&8 f
�
B>?��& 7�: 8�C&B&X& ��&8�: o>&X& B�=>?�=:. 

7)� �?_��b>
>� =CC�?7&8
�=: CA&�'��=�&8
�� �?&7�&_�
��& U�= C�?7�?' ��&8�? B
�?C>8
 
B�=>?�=: x7. �C�= U�?7C>
8�?���? �?_��b>
>� CA&�'��=�&8
�� 8 8=7? U&�&�?�=�, >& 
��&8?�b B
�?C>8
 o>&X& B�=>?�=: 8�C&B=�. 
4>?U?�b B
�?C>8
 U�&7?�
��&� �
c&>� �=�? C�?7�?X& C8&�C>8?��
 �=_B&'� ��&8�� B
�?-

C>8
 B�=>?�=?8 x1, x3, x7. 

3 ��=� =����� &�+ �(���"���+ !��"�+ '���<�"� ��!���� <����� 
m�&8?�b B
�?C>8
 C>
>b= f
�
B>?�=_�?>C: 8�f&7��' >?�'-'�&�?C>8&' Y = {y1, y2, y3}, 

U�=�='
��=' _�
�?�=:: y1 – �=_B=� ��&8?�b B
�?C>8
, y2 – C�?7�=�, y3 – 8�C&B=�. �d?�B
 
B
�?C>8
 C>
>b= U�&=Cf&7=> �
 &C�&8? c
_� _�
�=� C U�
8=�
'= >=U
 «�4V� – ��» = �C>
-
�&8�?���f 7�: B
�7&X& B�=>?�=: ��&8�?� B
�?C>8
. W
_
 _�
�=�, =CU&�b_�?'
: U�= &d?�B? 
C>
>?�, C&7?��=> c&�bT&? B&�=�?C>8& U�
8=� (37= 2187 U�
8=�), U&o>&'� 7�: �7&cC>8
 ?� 
U�?7C>
8�?�=: U�
8=�
 C& Cf&7��'= �
c&�
'= o�?'?�>&8 &c°?7=�?�� 8 X��UU� (>
c�=d
 3).  

�
CC'&>�=' X��UU� U�
8=� % 26, 8�7?�?���� 8 >
c�=d? 3 A&�&', U& _�
�?�=:' C�?7�?X& 
C�''
��&X& c
��
 7�: B
�7&X& B�=>?�=:: C>
>b: U&���=�
 �?>��? �=_B=f (�) &d?�B=, 78? 
C�?7�=f (4) = &7�� 8�C&B�� (	). 4�?7&8
>?�b�&, ?� ��&8?�b C�=>
?>C: �=_B='.  
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�?B&'?�7
d== 7�: 7
�b�?�T?� �
c&>� C ��B&U=Cb� U&C�? &U�?7?�?�=: ?� ��&8�: B
�?-
C>8
 U�?7C>
8�?�� 8 >
c�=d? 4. 

��?7�
X
?'�? �?B&'?�7
d== U&_8&�:�> X�
8�&'� �?7
B>&�� U&8�C=>b ��&8?�b �
c&>&-
CU&C&c�&C>= _
 C��> �8?�=�?�=: CB&�&C>= &c�
c&>B= ��B&U=C?� = �?d?�_=�, U&C>�U
��=f 8 
�?7
Bd=�. 

�
c�=d
 3 – W
_
 _�
�=� C=C>?'� &d?�B= ��B&U=C?� 

 

�
c�=d
 4 – �?B&'?�7
d== U& �
c&>? C ��B&U=C:'= 

m�&8?�b  
B
�?C>8
 �?B&'?�7
d=: 

y1 �>B�&�=>b '
>?�=
�� c?_ 8&_'&��&C>= 7&�
c&>B=  

y2 
�>U�
8=>b C>
>b� 
8>&�� �
 7&�
c&>B�. �?&cf&7='& U�&=_8?C>= 7&�
c&>B� U& 8C?' B�=>?�=-
:', ��&8?�b B&>&��f &d?��� B
B �=_B=� 

y3 �7&c�=>b C>
>b� B U?�
>= c?_ 7&�
c&>&B 

4 �������$ �(���"���+ �!'�*�<�� &�+ ���� 

�X&�=>' 7�: �
CC'&>�?��&X& '
>?'
>=�?CB&X& &c?CU?�?�=: 8B���
?> >�= c�&B
: 
1. �d?�=8
�=? ��B&U=C= U& B�=>?�=:' 8f&7�&X& '�&�?C>8
 X. 
2. �U�?7?�?�=? ��&8�: B
�?C>8
 B�=>?�=: ('�&�?C>8& R). 
3. �U�?7?�?�=? ��&8�: B
�?C>8
 ��B&U=C= ('�&�?C>8& Y). 
W�&B-Cf?'
 �
c&>� 
�X&�=>'
 �
_�
c&>
��&X& '
>?'
>=�?CB&X& &c?CU?�?�=: 4��� U�?7-

C>
8�?�
 �
 �=C��B? 5. 
�
B=' &c�
_&', B
�7&'� o�?'?�>� '�&�?C>8
 B�=>?�=?8 X �?&cf&7='& C&U&C>
8=>b &7=� 

=_ o�?'?�>&8 '�&�?C>8
 R, &U�?7?�:��=� ��&8?�b B
�?C>8
 B�=>?�=:. �
 &C�&8? U&���?�-
��f &d?�&B, =CU&�b_�: c
_� _�
�=�, �?&cf&7='& &U�?7?�=>b C&&>8?>C>8���=� o�?'?�> '�&-
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�

 

�?C>8
 Y, f
�
B>?�=_���?X& ��&8?�b B
�?C>8
 C>
>b=. �?_��b>
>&' �
c&>� C=C>?'� :8�:?>C: 
8�c&� 
�b>?��
>=8� (&>B�&�=>b, 7&�
c&>
>b, &7&c�=>b), �
=c&�?? C&&>8?>C>8���?� B
�?C>8� 
C>
>b= (�=_B&?, C�?7�??, 8�C&B&?). 

 

�&�?d

�&7C�?> B&�=�?C>8
 B�=>?�=?8 
U& ��&8�:' 

W
��� 
�
�=C�?���?  

�?d?�_?�>
'= 7�: 
B
�7&X& B�=>?�=:

�
�
�&

�U�?7?�?�=? X��UU� U�
8=� =_ 
c
_� _�
�=� «�4V�-��»

�U�?7?�?�=? �
=c&�?? U&7f&7:�?� 
X��UU� U�
8=� =_ c
_� _�
�=�

�
C��> C�?7�?X& C�''
��&X& 
c
��
 7�: B�=>?�=:

�U�?7?�?�=? ��&8�: B
�?C>8
 
C>
>b=

	�8&7 _�
�?�=: ��&8�: B
�?C>8
 
C>
>b=

�
C��> _�
�?�=� A��Bd== 
U�=�
7�?��&C>= 7�: B�=>?�=:

�U�?7?�?�=? ��&8�: B
�?C>8
 
B�=>?�=:

�=B� U& x

�U�?7?�?�=? C�?7�?X& 
c
��
 7�: B
�7&X&

�=B� U& B�=>?�=:' &>
 x1   7&  x7  

�=B� U& B
�7&'� B�=>?�=� 7�: 
&U�?7?�?�=: ��&8�: B
�?C>8


	�8&7 ��&8�: B
�?C>8
 
7�: B�=>?�=:

	��=C�?�=? _�
�?�=: A��Bd=� 
U�=�
7�?��&C>= U& _�
�?�=� 
C�?7�?X& C�''
��&X& c
��


R?�
 ��&8�?� 
B
�?C>8
 B�=>?�=:

�&�&X&8�? _�
�?�=: 7�: A��Bd=� 
U�=�
7�?��&C>= &U�?7?�:�> '?�� = 
�C>
�
8�=8
�>C: �?7
Bd=?� ����
�


	��=C�?�=? B&�=�?C>8
 B�=>?�=?8 
U�=�
7�?�
�=f B �=_B&'�, C�?7�?'� = 
8�C&B&'� ��&8�� B
�?C>8
 C>
>b= 

 

�=C��&B 5 – 
�X&�=>' �
c&>� 4��� 



224 %2(20)@.,<;/�M5;/�~���$�Z[����z�K�Z���Z

2��
��	��
����
�	��;	������
�����
���
���
�	��������������(�������

 

5 �*��K�(�+ $���$�����<'��� �K�<*�����+ &�+ �(��'� '���<�"�  
��!��%? <�����  
�& �?_��b>
>
' >?C>&8&� oBCU��
>
d== �
_�
c&>
��&X& 
�X&�=>'
 4��� 8 �?7
Bd== 

����
�
 «Ab ovo… (4 C
'&X& �
�
�
…)»1 (�&' 8>&�&� _
 2014 X&7) =_ 35 U�?7C>
8�?���f 8 
�?7
Bd=� �
 �
CC'&>�?�=? ��B&U=C?� 19 C>
>?� c��& &>&c�
�& 7�: U?�
>=, 16 C>
>?� c��= 
&>B�&�?�� c?_ 8&_'&��&C>= 7&�
c&>B= U& U�=�=�? �=_B&X& ��&8�: B
�?C>8
 (�=C��&B 6). 
4�?7�?> &>'?>=>b �>&, c&�?? 70% C>
>?� =_ �=C�
 &7&c�?���f 8 U�&d?CC U�?7=_7
>?�bCB&� 
U&7X&>&8B= &>U�
8�?�� 
8>&�
' �
 7&�
c&>B�, = >&�bB& 30% =_ �=f U�=�:>� c?_ 7&�
c&>&B.  

 

�=C��&B 6 – �
CU�?7?�?�=? U&C>�U=8T=f 8 �?7
Bd=� C>
>?� U& ��&8�:' B
�?C>8
 

��='?� �
c&>� 4��� 7�: '
>?�=
�&8, U&C>�U=8T=f 8 �?7
Bd=� �
���&X& ����
�
 «Ab 
ovo… (4 C
'&X& �
�
�
…)» U�=8?7?�� 8 >
c�=d
f 6-8. ��
8=�
 c
_� _�
�=�, =CU&�b_�?'�? 
7�: &U�?7?�?�=: ��&8�: B
�?C>8
 �
CC'&>�?���f C>
>?�, U�?7C>
8�?�� 8 >
c�=d? 5.  

�
c�=d
 5 – ^�
X'?�> c
_� _�
�=� 

 

4>
>b? «�?
�=_
d=: _
7
�= U�=�:>=: �?T?�=� 8 �
��=�&8
�== B
�b?���f oBCB
8
>&�&8, 
='?��=f &d?�B= U& �?CB&�bB=' B�=>?�=:'» (
8>&�&8 	?�=B
�&8 	.4., R
f'�7&8&� 4.�., 
�
c
�&8
 
.
.)2 U&C�? oBCU?�>�&� &d?�B= c�� U�=C8&?� C�?7�=� ��&8?�b B
�?C>8
 (X��UU
 
U�
8=� %2) = �?B&'?�7&8
�
 U?�
>b U&C�? 7&�
c&>B=.  

�
c�=d
 6 – ��='?� &U�?7?�?�=: ��&8�: B
�?C>8
 C>
>b=, ='?��?� C�?7�=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 4 6 5 6 7 8 5 

�BCU?�> 2 5 5 7 5 8 8 6 

                                                           
1 http://elibrary.ru/item.asp?id=23228622 
2 	?�=B
�&8 	.4. �?
�=_
d=: _
7
�= U�=�:>=: �?T?�=� 8 �
��=�&8
�== B
�b?���f oBCB
8
>&�&8, ='?��=f &d?�B= U& �?-
CB&�bB=' B�=>?�=:' / 	.4. 	?�=B
�&8, 4.�. R
f'�7&8
, 
.
. �
c
�&8 // Ab ovo… (4 C
'&X& �
�
�
…). 2014. �. 2. –  
Q. 42-47. 
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�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 3 6 5 6 7 6 7 4 

9
	�&�����  

Okrj 5 5 6 6 7 8 5 

m�&8?�b B
�?C>8
 B�=>?�=: Q Q Q Q Q * Q 

��B&U=Cb «	�=:�=? >?f�&�&X=�?CB=f A
B>&�&8 �
 8�f&7, C&C>
8 = C8&�C>8
 C'&��» (
8-
>&� R
��B=�
 
.�.) U&C�? oBCU?�>�&� &d?�B= U&���=�
 �=_B=� ��&8?�b B
�?C>8
 (X��UU
 
U�
8=� %21). 4�?7&8
>?�b�&, ?? �?B&'?�7&8
�& &>B�&�=>b c?_ 8&_'&��&C>= 7&�
c&>B=.  

�
c�=d
 7 – ��='?� &U�?7?�?�=: ��&8�: B
�?C>8
 C>
>b=, ='?��?� �=_B=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 5 3 6 3 3 3 2 

�BCU?�> 2 5 2 7 3 3 2 2 

�BCU?�> 3 6 2 6 3 3 2 2 

9
	�&�����  

Okrj 5 2 6 3 3 2 2 

m�&8?�b B
�?C>8
 B�=>?�=: Q 1 Q 1 1 1 1 

 
4>
>b? «�?_��b>
>� U�?7U�&?B>�&X& &cC�?7&8
�=: 7�: �
CU&_�
8
�=: = B�
CC=A=B
d== 

U&8?�f�&C>��f 7?A?B>&8 f&�&7�&B
>
�&X& U�&B
>
 �
 &C�&8? �?��>B=f �?��&���f C?>?�» 
(
8>&�&8 R=B&8
 
.�., V&X��&8&� �.4.)3 U&C�? oBCU?�>�&� &d?�B= c�� U�=C8&?� 8�C&B=� 
��&8?�b B
�?C>8
 (X��UU
 U�
8=� %30). �&�=�?C>8& &d?�&B: 78? C�?7�=f, U:>b 8�C&B=f, �&�b 
�=_B=f. 4>
>b: �?B&'?�7&8
�
 B U?�
>= c?_ 7&�
c&>B=.  

�
c�=d
 8 – ��='?� &U�?7?�?�=: ��&8�: B
�?C>8
 C>
>b=, ='?��?� 8�C&B=� ��&8?�b  

�	����� 
�
��	� 	�������� 

x1 x2 x3 x4 x5 x6 x7 

�BCU?�> 1 9 8 7 8 9 7 8 

�BCU?�> 2 8 8 6 8 8 6 9 

�BCU?�> 3 10 9 7 8 9 6 9 

9
	�&�����  

Okrj 9 8 7 8 9 6 9 

m�&8?�b B
�?C>8
 B�=>?�=: * * Q * * Q * 

                                                           
3 R=B&8 
. �. �?_��b>
>� U�?7U�&?B>�&X& &cC�?7&8
�=: 7�: �
CU&_�
8
�=: = B�
CC=A=B
d== U&8?�f�&C>��f 7?A?B>&8 
f&�&7�&B
>
�&X& U�&B
>
 �
 &C�&8? �?��>B=f �?��&���f C?>?� / 
.�. R=B&8, �.4. V&X��&8
 // Ab ovo… (4 C
'&X& �
�
-
�
…). 2014. �. 2. – Q. 94-100. 
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1�'�@����� 
�
_�
c&>
��&? '
>?'
>=�?CB&? &c?CU?�?�=? U&_8&�=�& U�?7�&�=>b ��=A=B
d=� U�&d?C-

C
 �?d?�_=�&8
�=: _
 C��> =CU&�b_&8
�=: ?7=�&� C=C>?'� B�=>?�=?8, '?� B
�?C>8
 = �?B&-
'?�7
d=� U& =f &d?�=8
�=�.  

��?7�&�?�
 A&�'��
 �
C��>
 C�?7�?X& C�''
��&X& c
��
 U& B
�7&'� 8�:8�?��&'� B�=-
>?�=� = A��Bd=� U�=�
7�?��&C>=, C>
8:�=? 8 C&&>8?>C>8=? �
CC�=>
��&? _�
�?�=? C >?�'-
'�&�?C>8&', f
�
B>?�=_���=' B
�?C>8& C>
>b=. �
_�
c&>
���? �?B&'?�7
d== U&_8&�:> 
X�
8�&'� �?7
B>&�� U&8�C=>b ��&8?�b �
c&>&CU&C&c�&C>= _
 C��> �8?�=�?�=: CB&�&C>= &c-
�
c&>B= ��B&U=C?� = �?d?�_=�, U&C>�U
��=f 8 �?7
Bd=�. 


8>&�� U&�
X
�>, �>& U�?7�&�?���� U&7f&7 U&_8&�=> �
C>=��& 
8>&'
>=_=�&8
>b U�&-
d?CC �?d?�_=�&8
�=:, �>& CU&C&cC>8�?> C&B�
�?�=� 8�?'?���f _
>�
> �
 &>c&� '
>?�=
�&8 
B U�c�=B
d== 8 �
���&' ����
�?; 
 >
B�? '&�?> c�>b U�='?��� �? >&�bB& 8 U�?7'?>�&� &c-
�
C>= =_7
>?�bCB&� 7?:>?�b�&C>=, �& = 8 7��X=f &c�
C>:f, _
7
�
'= B&>&��f :8�:?>C: &d?�B
 
�
����f �
c&>, �
U�='?�, U�= &d?�B? B
�?C>8
 B8
�=A=B
d=&���f �
c&> 8 �
'B
f &c�
_&8
-
>?�b�&X& U�&d?CC
4. 

	 7
�b�?�T?' U�
�=��?>C: �
_8=>=? U�?7C>
8�?��&� '?>&7=B=, 8 �
C>�&C>= �C&8?�T?�-
C>8&8
�=? C=C>?'� B�=>?�=?8 = �
C��> 8?C&8 7�: B
�7&X& B�=>?�=:, 
 >
B�? 7&�
c&>B
 c
_� 
U�
8=� 4���. 
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�?C>8
 �? >&�bB& C>
>?�, �& _
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Abstract 
The review process is an important step in the selection of manuscripts for publication. Low-quality articles negatively 
affect the reputation of the scientific journal. Existing ways of organizing the review process require significant time to 
process reviews. The purpose is to reduce time required for the selection of manuscripts editors by using the system of 
decision-making for the partial automation of the review process. The presented algorithm of mathematical support for 
a software decision-making system about the quality of research papers includes: evaluation of manuscripts by experts 
on the proposed criteria to determine the level of quality and the quality level of the manuscript. The use of software 
reduces time and labor costs for the editor in the articles selection process. The authors propose to unify the review pro-
cess through the usage the system of criteria, quality measures and recommendations for their evaluation. It allows to 
reduce the level of referee’s subjectivity and select the best articles for publication in the journal. 
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» (2014).  �&d?�> B
-
A?7�� 8��=C�=>?�b�&� >?f�=B= = U�&X�
''=�&8
�=: R
X�=>&X&�CB&X& X&C�7
�C>8?��&X& 
>?f�=�?CB&X& ��=8?�C=>?>
 =' �.�. �&C&8
. 	 CU=CB? �
����f >��7&8 c&�?? 150 �
c&> 8 
&c�
C>= C=C>?'�&X& 
�
�=_
, U�&?B>=�&8
�=: = �
_�
c&>B= U�&X�
''�&X& &c?CU?�?�=: 8 
�
_�=���f CA?�
f. 
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?���� (���	��� 3���#�����, 1992 X. �&�7?�=:. �B&��=�
 ^�W�m 	�� «R
X�=>&X&�-
CB=� X&C�7
�C>8?���� >?f�=�?CB=� ��=8?�C=>?> ='. �.�. �&C&8
» U& �
U�
8�?�=� «��-
A&�'
>=B
 = 8��=C�=>?�b�
: >?f�=B
» 8 2014 X., 8 �
C>&:�?? 8�?': :8�:?>C: '
X=C>�
�-
>&' 8>&�&X& X&7
 &c��?�=: U& �
U�
8�?�=� 09.04.01 «��A&�'
>=B
 = 8��=C�=>?�b�
: 
>?f�=B
». 	 CU=CB? �
����f >��7&8 c&�?? 20 U�c�=B
d=� 8 &c�
C>= =_7
>?�bCB&� 7?:-
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 R
X�=>&X&�CB=� X&C�-
7
�C>8?���� >?f�=�?CB=� ��=8?�C=>?> ='. �.�. �&C&8
 8 2000 X., B.>.�. (2004). �&d?�> 
B
A?7�� 8��=C�=>?�b�&� >?f�=B= = U�&X�
''=�&8
�=: R
X�=>&X&�CB&X& X&C�7
�C>8?�-
�&X& >?f�=�?CB&X& ��=8?�C=>?>
 =' �.�. �&C&8
. 	 CU=CB? �
����f >��7&8 c&�?? 50 �
-
c&> 8 &c�
C>= C=C>?'�&X& 
�
�=_
, '&7?�=�&8
�=: = �
_�
c&>B= U�&X�
''�&X& &c?CU?�?-
�=: 8 �
_�=���f CA?�
f. 
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�����, 1992 X. �&�7?�=:. �B&��=� ^�W�m 	�� «R
X�=>&X&�CB=� 
X&C�7
�C>8?���� >?f�=�?CB=� ��=8?�C=>?> ='. �.�. �&C&8
» U& �
U�
8�?�=� 09.03.01 
«��A&�'
>=B
 = 8��=C�=>?�b�
: >?f�=B
» 8 2014 X., 8 �
C>&:�?? 8�?': :8�:?>C: '
X=-
C>�
�>&' 8>&�&X& X&7
 &c��?�=: U& �
U�
8�?�=� 09.04.01 «��A&�'
>=B
 = 8��=C�=>?�b-
�
: >?f�=B
». 	 CU=CB? �
����f >��7&8 c&�?? 15 U�c�=B
d=� 8 &c�
C>= U�&?B>=�&8
�=: = 
�?
�=_
d== U�&X�
''�&X& &c?CU?�?�=: 7�: 
8>&'
>=_
d== U�&d?CC
 C&_7
�=: c=c�=&X�
-
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������(�+ 
	 C>
>b? 
�
�=_=���>C: �?_��b>
>� U�&8?7?��&X& C&d=&�&X=�?CB&X& &U�&C
 C>�7?�>&8 4
'
�CB&X& 
��=8?�C=>?>
. �?�b &U�&C
 – =_��=>b '?�>� C>�7?��?CB&� '&�&7?�=, 8�:8=>b =�7=8=7�
�b��? 
'?�>�, &c�
_ B&��?B>=8�&� '?�>� C>�7?��?CB&� '&�&7?�=. �?'
 
B>�
�b�
, U&>&'� �>& >&, & ��' 8 
�
C>&:�?? 8�?': '?�>
�> C>�7?�>�, '�&X=? =_ �=f c�7�> 8&U�&�
>b 8 �?
�b�&C>b U& &B&��
�== 
	m�
. �?_��b>
>� =CC�?7&8
�=: U&B
_
�=, �>& c&�bT=�C>8& C>�7?�>&8 '?�>
?> _
�='
>bC: 
��c='�' 7?�&', C&_7
>b f&�&T�� C?'b� = ='?>b 8&_'&��&C>b U�>?T?C>8&8
>b U& '=��. ��= 
o>&' d?��&C>b c&X
>C>8
 7�: �&CC=�CB=f C>�7?�>&8 _�
�=>?�b�& �=�?, �?' 7�: 
'?�=B
�CB=f 
C>�7?�>&8. �&>&8� C
'&C>&:>?�b�&, c?_ U&C>&�&��?� U&'&�= �?
�=_&8�8
>b C8&= '?�>� &B&�& 
60% C>�7?�>&8, �& U�?7U�=�='
�> B&�B�?>��? T
X= 8 o>&' �
U�
8�?�== (&c�
7
�> �?&cf&7='&� 
C=�&� 8&�=, ?�?7�?8�& _
�='
�>C: C
'&&c�
_&8
�=?' = C
'&C&8?�T?�C>8&8
�=?') �? c&�?? 30% 
&U�&T?���f. �c�
_ �=_�=, B&>&��� '?�>
�> 8?C>= C>�7?�>�, &�=?�>=�&8
� �? �
 U�&=_8&7C>8&, 
>8&��?C>8&, 
 �
 U&>�?c�?�=? = �
_8�?�?�=?. �= &7=� C>�7?�> �? �B
_
�, �>& &� '?�>
?> =_&c�?C>=, 
�
_�
c&>
>b, C&_7
>b �&8�� U�&7�B>. ��: 8�:8�?�=: U?�CU?B>=8 c�7��?X& C>�
�� 8
���� �&�b 
=X�
?> &c�
_ �&CC== 8 X�
_
f '&�&7?�=. ��: c&�bT=�C>8
 &U�&T?���f o>& �?&7�&_�
���� X?�&�: 
�?��=�>&�='�� 8&=�-_
�=>�=B, B&>&���, B
B ��b: R��&'?d, 7�?'�?> 7& U&�� = U�&C�U
?>C:, 
�>&c� U&c?7=>b 
X�?CC&�
 = _�&, B�?
>=8���, �& �? CU&C&c��� =CU&�b_&8
>b U�&7� C8&?X& 
>8&��?C>8
. 

(
)����� �
���: ����� �������
�, 	
���	�����) �����, 
���& ��&�� ��������, �������� 
�
�����
���� +.2���
�, 
���& 0
����.  

+�	��������: 6����)������, �.=. R?�>� C>�7?�>&8 B
B C&C>
8�:��
: U�&?B>=�&8
�=: c�7��?X& 
C>�
�� /�.W. ��U�=:���?8
 // ��>&�&X=: U�&?B>=�&8
�=:. – 2016. – �. 6, %2(20). - 4. 231-240. – 
DOI: 10.18287/2223-9537-2016-6-2-231-240.�

�"�&���� 
	 B
�?C>8? �������� ������
����) 8�C>�U
�> '?�>�. 	 ��' 
B>�
�b�&C>b 7
��&� >?'�? 

	&-U?�8�f, '?�>� �?7B& C>
�&8:>C: &c°?B>&' =CC�?7&8
�=: UC=f&�&X&8, A=�&C&A&8 = 
C&d=&�&X&8 [1]. �
B '&��& =CC�?7&8
>b >&, �>& �?8&_'&��& �8=7?>b, �>& C��?C>8�?> >&�bB& 8 
U�&?B>?, = �?X& �?> 8 �?
�b�&C>=? � '�&X=?, 8&_'&��&, _
7
7�>C: 8&U�&C&' - _
�?' 
=CC�?7&8
>b '?�>�, B
B&? 8 o>&' U�=B�
7�&? _�
�?�=?? 	 '?�>
f �?�&8?B A&�'��=��?> 
&c�
_� d?�?�, B&>&��f f&�?> 7&C>=�b. R?�>�, B
B = A
�>
_== - U�&7 
B>=8�&X& 8&&c�
�?�=:, 
�&, 8 &>�=�=? &> �=f - &c�
7
�> c&�bT?� B&�C>
�>�&C>b� = A&�'=���>C: c&�?? C&_�
>?�b�& 
= d?�?�
U�
8�?��&. 4&X�
C�& UC=f&�&X=�?CB&'� C�&8
�� �.4. �?'&8
, '?�>� – o>& «U�
�� 
�?�&8?B
 �
 c�7��??, U�?7C>
8�?���? 8 ?X& 8&&c�
�?�== = �?
�=_���=? �
=c&�?? 8
���? 
7�: �?X& U&>�?c�&C>= = =�>?�?C�» [2, C.213]. R?�>� C8:_
�� C U�&?B>=�&8
�=?' [3]. 	 �=f 
C&7?��=>C: U�&&c�
_, U�&?B> �
=c&�?? �?�
��&X& c�7��?X&, B&>&�&? C &U�?7?����&� 7&�?� 
8?�&:>�&C>= '&�?> �
C>�U=>b [4]. �7?Cb '� 8�f&7=' �
 U�=�=��, U& B&>&�&� 8 B
�?C>8? 

�Z�	�� ������
����) 8�C>�U
?> C>�7?��?CB
: '&�&7?�b �
 U�='?�? C>�7?�>&8 4
'
�CB&X& 
��=8?�C=>?>
. �> >&X&, �
CB&�bB& X�
'&>�& &�= �
CC>
8:> U�=&�=>?>� = C&&>�?C�> '?�>� C 
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2������������
��	�	��
�����)�#�)���
�	���
����)�����#�'
�������

8&_'&��&C>:'= – _
8=C=> =f 7
�b�?�T
: C�7bc
 = c�7��?? C>�
�� [5]. 4>�7?��?CB=? X&7� - 
�
=c&�?? U�&7�B>=8��� U?�=&7 7�: '?�>
�=�, >
B B
B �?�&8?B &���
?>, �>& 8C� ?�� 8U?�?7= 
(�
c&>
, B
�b?�
, ��c&8b, C?'b:, 8&_'&��&C>= �?
�=_&8
>b C
'�? C'?��? '?�>�), �& >
B�? 
&C&_�
�>C: &>8?>C>8?��&C>b _
 =f �?
�=_
d=�. �?�8�? =>&X= C8&=f 7&C>=�?�=� �?�&8?B 
U&78&7=> B 30-40 X&7
'. � ?C�= B
B=?->& '?�>� &B
_
�=Cb �? �?
�=_&8
�� =�= =���_&���'= 
– o>& U?�?�=8
?>C: B
B B�=_=C C�?7�?X& 8&_�
C>
.  

�&X7
 8 C�?7? '&�&7?�= ?C>b C&8U
7?�=? '?�>
�=�, �C>�?'�?�=�, '� ='??' 7?�& C 
B&��?B>=8�&� '?�>&�. �
B=' &c�
_&', �
, 
 �\� ������ ������� ���������	�) �
�
���!, 
����� ����
� �

���!�
� � �
�������	
� &������� ��) ����#�'
 ������ �� ������"�� 5-
20 ��� (C�&B=, 8 B&>&��? 8�U�CB�=B= 	m�
 �?
�=_��> C8&= '?�>�).  

1 Q���&�'� � <��"�������%� '����'<� �<<��&�"���+ 
��: U�&8?7?�=: �
���&X& =CC�?7&8
�=: �?&cf&7='
 >&�B
 &>C��>
 (�
���
: 

�
_�
c&>
��&C>b >?'�), B&>&�
: &c?CU?�=> C�
8�=>?�b��� B&�>?BC> = U&_8&�=> 
=CC�?7&8
�=� 8U=C
>bC: 8 ='?��=?C: 7
���? U& =_��
?'&� >?'?. 	 B
�?C>8? >
B&� >&�B= 
&>C��>
 8�C>�U=�= 78
 =CC�?7&8
�=::  
1) �&�X=>�7�&? =CC�?7&8
�=? 8_X�:7&8 C>�7?��?C>8
 �
 o>
U? U&C>�U�?�=: 8 B&��?7�= 

4�
 8 1988 = 2000 X&7
f, U�&8?7���&? �=�
�7&' = R
�X
�?> W�
��X
�>
'= [6], 
 >
B�? 
V=�7&� 4
BC, 
�?C
�7�&' �C>=�&', m=�b'&' �&��&' = �?>�=� R
f&�?� [7];  

2) &c�?�&CC=�CB&? C&d=&�&X=�?CB&? =CC�?7&8
�=? «��CCB
: '?�>
: B
B
: &�
 = '&�?> �= 
&C��?C>8=>bC:?», U�&8?7���&? �
c&�?� X��UU&� ��C>=>�>
 C&d=&�&X== �
� U&7 
��B&8&7C>8&' 
B
7?'=B
 R.�. �&�TB&8
 8 2012 X&7� [8]. 
�
C>b 8&U�&C&8 =_ &>'?�?���f 8�T? 
'?�=B
�CB&X& = &c�?�&CC=�CB&X& =CC�?7&8
�=� 

c��
 8B���?�
 8 
�B?>� 7�: C�
8�?�=: �?_��b>
>&8. �7�&� =_ _
7
� =CC�?7&8
�=: c��& 
8�:8=>b &c�
_ �&CC== 8 C&_�
�== C>�7?��?CB&� '&�&7?�=. ��: &U�?7?�?�=: U&�:>=: «&c�
_ 
C>�
��» c��= =CU&�b_&8
�� �
c&>� U�=_�
��&X& �=7?�
 8 =CC�?7&8
�== ='=7�
 = &c�
_
 
�?C>&U
� �.W. [9], 
 >
B�? =CC�?7&8
>?�?� ��
8?�
 
.
. [10], W
�
c
T 	.	., W&�7�X&8
 �.
., 
�&>?�?�?d �.
. [11]. �?C>&U
� �.W. �
_�=�
?> 78
 U&f&�=f U&�:>=: «='=7�» = «&c�
_»: 
='=7� A&�'=��?>C: B?'-�=c&, 
 &c�
_ ��? C��?C>8�?> 8 C&_�
�== ��7?�. ��
 8 B
�?C>8? 
&c�
_
 �
CC'
>�=8
?> «&>�
�?�=? �=��&C>= �=7?�
, U
�>==, X&C�7
�C>8
, &�X
�=_
d==, 
>&8
�
 = U�. 8 '
CC&8&' = =�7=8=7�
�b�&' C&_�
�== X�
�7
�» [9, C.3]. ��
8?� 
.
. C8:_�8
?> 
U&�:>=? «&c�
_ C>�
��» C& 8C?' &c°?'&' C
'&C>&:>?�b�& C�&�=8T=fC: U�?7C>
8�?�=� & 
C>�
�? – &> A=�&C&ACB&X& 
�
�=_
 7& U�=B�
7��f =CC�?7&8
�=� [10]. W&�?? B&�B�?>�&? 
&U�?7?�?�=? &c�
_
 C>�
�� 7
�> 
8>&�� �
c&>� «�c�
_� �&CC== 8 '=�?» W
�
c
T 	.	., 
W&�7�X&8 �.
., �&>?�?�?d �.
. ��= &>'?�
�>, �>& &c�
_ C>�
�� 8B���
?> 8 C?c: �? >&�bB& 
&c°?B>=8��?, �& = C�c°?B>=8��? f
�
B>?�=C>=B=, �C>
�&8B=, C>?�?&>=U�, T>
'U� 
=C>&�=�?CB&� U
':>=. «�c�
_ �
_'?�
?>C: 8 >?f X��c=�
f =�7=8=7�
�b�&X&, X��UU&8&X& = 
B&�U&�
>=8�&X& C&_�
�=:, B&>&��? &c&_�
�
�>C: U&�:>=:'= «'?�>
�=>?>» = «
�f?>=U�»» 
[11, C.17]. �
B=' &c�
_&', &c�
_ C>�
�� 8B���
?> 8 C?c: U& U�?='��?C>8� C�c°?B>=8�&?, 
C
'&C>&:>?�b�& CA&�'=�&8
��&? 8 =�7=8=7�
�b�&' = '
CC&8&' C&_�
�== U�?7C>
8�?�=? & 
C>�
�?. 	 &c�?�&CC=�CB&' =CC�?7&8
�== [8] &c�
_ C>�
�� �
CC'
>�=8
�C: CB8&_b U�=_'� 
'?�>
�=>?>
 �&CC=:�, B&>&��? &>8?�
�= �
 8&U�&C� & '?�>
f, =7?&�&X=�?CB=f 
U�?7U&�>?�=:f, �=_�?���f �C>�?'�?�=:f = &>�&T?�== B CB
_&���' U?�C&�
�
', 
8&U�&�
��=' 
�f?>=U� �&CC=�CB&� d=8=�=_
d==. ��: =CC�?7&8
�=:, U�&8?7���&X& 8 
4
'
�CB&' ��=8?�C=>?>?, c��
 �
_�
c&>
�
 U�&?B>=8�
: '?>&7=B
, C U&'&�b� B&>&�&� 
C>�7?�>� C&&>�&C=�= &c�
_� CB
_&���f U?�C&�
�?� C& C8&=' 8&CU�=:>=?' �&CC== = C?c: 8 
C?'b?, 8�_?, �
 &>7�f? = 8 '?�>
f. 
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W&�?? >&X&, B
�7�� C>�7?�> �B
_
�, B
B=? ='?��& f
�
B>?�=C>=B= CB
_&��&X& U?�C&�
�
 
&c�C�&8=�= ?X& 8�c&�. 	 &>�=�=? &> 7��X=f =CC�?7&8
�=� 8�c�
��&� >?'
>=B=, c�� 8�:8�?� 
&c�
_ �&CC== 8 C&_�
�== C>�7?�>&8 = B
�?C>8
, C B&>&��'= &�
 
CC&d==��?>C:.  

�CC�?7&8
�=?, U�&8?7���&? 
'?�=B
�CB='= �����'=, 7?'&�C>�=��?> =_'?�?�=? 
�C>�?'�?�=� '&�&7?�= 8�=_ U& U=�
'=7? U&>�?c�&C>?� 
. R
C�&� – &> 
�b>��=_'
, U&=CB
 
C'�C�
 �=_�=, d?��&C>?� C
'&�?
�=_
d== B oX&=_'�, &�=?�>
d== �
 8��=8
�=?, C>
>�C = 
'
>?�=
�b��? c�
X
. �?>= =7?
�=C>&8 8��&C�= U�
X'
>=B
'=. 
�b>��=_', >&�?�
�>�&C>b, 
U&�=>=�?CB
: 
B>=8�&C>b X�
�7
� _
 30 �?> CA&�'=�&8
�= 8 4�
 &c�?C>8& oX&=C>&8. 
	>&�&? =CC�?7&8
�=?, & B&>&�&' =7�> �?�b, - �&CC=�CB&? – U&B
_
�&, �>& c&�bT=�C>8& 
�&CC=:� (c&�?? 90%) – '?�>
>?�= [12]. � '?�>
�> &�=, 8 &C�&8�&', & 7&C>
>B?, U�= B&>&�&' 
�? ����& C�=>
>b B&U?�B= (40%), f&�&T?' _7&�&8b? c�=_B=f (33%) = CU�
8?7�=8&' 
&c�?C>8?, 8 B&>&�&' B
�7&'� 8&_7
�>C: U& >��7� (33%). 	 &>�=�=? &> 
'?�=B
�d?8, �&CC=:�? 
�? '?�>
�> & c&X
>C>8?, C�
8? =�= B�
C=8&' >?�?. ��� &7=� _�
�='�� 8�8&7 =_ �&CC=�CB&X& 
=CC�?7&8
�=: – &>C�>C>8=? '?�>� � B&�B�?>�&X& �?�&8?B
 C8=7?>?�bC>8�?> & �=_B&' 
'
>?�=
�b�&' U&�&�?�== = C&d=
�b�&', U�&A?CC=&�
�b�&' C>
>�C?. m c&'�?� = ��'U?�&8 
�?> '?�>�.  

�
B �? ��=>�8
�=Cb 7
���? =CC�?7&8
�=: «W�7��?X& ��=8?�C=>?>
», U�&8?7���&X& 
W&�X?C>&' �.R., 8 B&>&�&' U�=8?7?�� 7
���? =CC�?7&8
�=: '&>=8
d== C>�7?�>&8 
=��?�?���f CU?d=
�b�&C>?� 4
'
�CB&X& ��=8?�C=>?>
 _
 2012 = 2014 X&7� [13-15]. 

���! ������
����) – =_��=>b '?�>� C>�7?��?CB&� '&�&7?�= – c��
 7&C>=X��>
 C 
U&'&�b� C&d=&�&X=�?CB&X& &U�&C
, U�&8?7���&X& 8 A?8�
�? 2016 X&7
. 	 
�B?>=�&8
�== 
U�=�:�= ��
C>=? 196 C>�7?�>&8 =��?�?���f CU?d=
�b�&C>?� 4
'
�CB&X& ��=8?�C=>?>
. 

2 .K��= '����'��"��� $���% <�!&����" 
��&8?7����� C&d=&�&X=�?CB=� &U�&C U&B
_
�, �>& 
cC&��>�&? c&�bT=�C>8& C>�7?�>&8 

4
'
�CB&X& ��=8?�C=>?>
 (99%) ='??> '?�>�. �
�7�� =_ &U�&T?���f C>�7?�>&8 8�c=�
� 
>�= '?�>�. 	 d?�&', '�?�=: C>�7?�>&8 4
'
�CB&X& ��=8?�C=>?>
 �
CU�?7?�=�=Cb 
C�?7���=' &c�
_&': 

(����� 8� � ��������� ��	���
���#? 
�
�='
>bC: ��c='�' 7?�&' 60 % 
4&_7
>b f&�&T�� C?'b� 59 % 
�&c�8
>b 8 �
_��f C>�
�
f '=�
 50 % 
	C>�?>=>b �
C>&:��� ��c&8b 21 % 
�'?>b =�>?�?C��� �
c&>� 16 % 
�&���=>b U�?C>=���� �
c&>� 13 % 
W�>b U&�?_��' &c�?C>8�, 8�?C>= 8B�
7 8 �
_8=>=? �&CC== 13 % 
�&c=>bC: �CU?f
 8 C&cC>8?��&' c=_�?C? 11 % 
�&���=>b f&�&T?? &c�
_&8
�=? 11 % 
47?�
>b c�?C>:��� B
�b?�� 10 % 
�? C>
�?>b, &C>
8
>bC: B�
C=8�', _7&�&8�', '&�&7& 8�X�:7:�=', 7&�X& �=>b 9,7 % 
4>
>b c&X
>�' �?�&8?B&' 9 % 
a=>b �? f��? 7��X=f 8,2 % 
	��
c&>
>b A=�&C&A=� �=_�= 7 % 
�&'&X
>b 7��X=' 8 c?7? 6,6 % 
4>
>b C>=�b��', '&7��', U�?C>=���', _�
'?�=>�' 3 % 
W�>b U&�=>=�?CB= 
B>=8��' 1 % 
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2������������
��	�	��
�����)�#�)���
�	���
����)�����#�'
�������

?���� ��

��	����5 ���	� C>�7?��?CB&� '&�&7?�= 8��
�
?>C: 8 >��f 8
�=
�>
f:  

1)� W&�bT=�C>8& '?�>
?> _
�='
>bC: ��c='�' 7?�&' (60%) 
2)� 	>&�&? '?C>& _
�='
?> �?�
�=? C&_7
>b f&�&T�� C?'b� (58%) 
3)� �
 >�?>b?' '?C>? – �?�
�=? U&c�8
>b 8 �
_��f C>�
�
f (49%). 

�C�= &d?�=8
>b �B
_
���? �?_��b>
>� U& U=�
'=7? U&>�?c�&C>?� 
. R
C�&� [16], >& 
&�?8=7�
 &�=?�>
d=: C>�7?�>&8 �
 &7=� =_ 8�CT=f ��&8�?� (>8&��?CB
: C
'&�?
�=_
d=:) = 
�
 C�?7�=� ��&8?�b (7&C>=�?�=? o'&d=&�
�b�&X& B&'A&�>
, ��c&8b = U�=�:>=?). ��>?�?C�&, 
�>&, U�=_�
8
: d?��&C>b C?'b=, c&�bT=�C>8& C>�7?�>&8 7?'&�C>�=���> U�
X'
>=_' – 
Cf&7=>C: 8& '�?�==, �>& ��c&8b - �? X�
8��� o�?'?�> 8 C&_7
�== f&�&T?� C?'b=.  

��� &7�
 
�
����
��! �
�����	�( �������
� – c&X
>C>8& = C�
8
 �? :8�:�>C: 7�: �=f 
�
C>&�bB& �? _�
�='�'=, B
B 7�: 
'?�=B
�d?8. �C�= C�?7= 
'?�=B
�CB=f C>�7?�>&8 C>
>b 
&�?�b c&X
>�' �?�&8?B&' '?�>
?> 
cC&��>�&? c&�bT=�C>8& (75%), >& C�?7= �&CC=�CB=f 
C>�7?�>&8 8 B
�?C>8? X�
8�&� '?�>� c&X
>C>8& 8�c�
�= 9%. �= &7=� C>�7?�> =�C>=>�>
 
�
B?>�&-B&C'=�?CB&� >?f�=B= = A
B��b>?>
 =�A&�'
>=B= �? C�=>
?> '?�>&� C8&?� �=_�= 
c&X
>C>8&. 

3 Q���% � <*�<�K% �? �����=�(�� (<��"����� *� ��<���!��$/;�'!������$) 
9
 �
�
�� 
����!��( ��&�����( ���
�����
� 

��	� �������
� ��&�����( 

��������
� � ��	��!���
� ���	
�!	
 ���(
�)��). 
R?�>
�> U&���=>b f&�&T?? &c�
_&8
�=? C>�7?�>� =�C>=>�>
 �
B?>�&-B&C'=�?CB&� 

>?f�=B= = =�C>=>�>
 
8=
d=&��&� >?f�=B= (22% = 39%, C&&>8?>C>8?��&). 4>�7?�>� 
=�C>=>�>
 o�?B>�&�=B= = U�=c&�&C>�&?�=: = A
B��b>?>
 =�A&�'
>=B= 8 '?�bT?� C>?U?�= 
'?�>
�> & f&�&T?' &c�
_&8
�== (10%).  

��C>=>�> �
B?>�&-B&C'=�?CB&� >?f�=B= 7?'&�C>�=��?> �
=c&�?? 8�C&B=? U&B
_
>?�= U& 
U=�
'=7? U&>�?c�&C>?� R
C�&�. 	 X�
_
f C>�7?�>&8 7
��&X& =�C>=>�>
 c&X
>C>8& �? 
:8�:?>C: _�
�='&� d?��&C>b�. 4>�7?�>� �? &�=?�>=�&8
�� �
 C&_7
�=? C8&?X& c=_�?C
, _
>& 
='?�> '
BC='
�b��? U&B
_
>?�= C�?7= C>�7?�>&8 7��X=f A
B��b>?>&8 = =�C>=>�>&8 8 
�?�
�== c�>b U&�?_��'= &c�?C>8� – 22%. �?CB&�bB& '?�bT�� U�=8?��?��&C>b 
�b>��=_'� 
7?'&�C>�=���> C>�7?�>� =�C>=>�>
 o�?B>�&�=B= = U�=c&�&C>�&?�=: – 17% = �
='?�bT�� – 
C>�7?�>� =�C>=>�>
 
8=
d=&��&� >?f�=B= = A
B��b>?>
 =�A&�'
>=B= (U& 8%). 

^
B��b>?> =�A&�'
>=B= U&B
_
� C?c: C
'�' oX&=C>=���' – �=B>& =_ C>�7?�>&8 �? 
'?�>
?> U&'&X
>b 7��X=' 8 c?7?. �
>& c&�bT?, �?' C>�7?�>� 7��X=f A
B��b>?>&8 = 
=�C>=>�>&8, o>= C>�7?�>� X&>&8� B C&_7
�=� C&cC>8?��&X& c=_�?C
 (15,4%).  

�
�
�� �� �������� �
��
#��! ��
� ����� � ����!�
��!? �
CB&�bB& &�= 
C
'&C>&:>?�b�� = _�?�� 7�: o>&X&? �7?Cb �������� �������� ��� ����
��� ���������( ��) 
���) �������� �������) 	 �����. 

�	� 8� %���%�������	�, �	��� 8� � ���	� ������	��
���? 
4&C>
8�� U�
� 7&C>=�?�=: C8&?� '?�>� = �?
�=_�� ?X& T
X _
 T
X&' 50,5 % 
a7� C�
C>�=8&X& C���
:, c�
X&U�=:>�&X& 7�: �?
�=_
d== '?�>� 36,2 % 
�
7?�Cb �
 ��7& = �7
�� 30,6 % 
��&T� �&7��f = 7��_?� U&'&�b 8 &C��?C>8�?�== '?�>� 23,5 % 
R&��Cb & U&'&�= W&X�, C>
8�� C8?�B� 8 d?�B8= 12,2 % 
�=�?X& �? 7?�
�. R?�>� – �
 >& &�= = '?�>�, �>&c� c��& & ��' '?�>
>b 8,2 % 
��=c?X
� B U&'&�= '
X==, 
C>�&�&X==, ^?�-��:, &c?�?X&8 = >.7. 7,1 % 
���X&? 19,4 % 



.+`��>&�&X=:�U�&?B>=�&8
�=:/�>&'�;/�%2(20)@.,<;

�7=7�6����)������

�
 &C�&8? U&���?���f 7
���f �
��
 �������! ������ ����( �
���)���( ��
�
�� 
�����&�
�� �������� � ��"���) ��
���� ���������� Q�����	
'
 ������������: 
1)� U&o>
U�&? 78=�?�=? B U&C>
8�?��&� d?�= (C&C>
8�?�=? U�
�
 = ?X& �?
�=_
d=:) - 50,5% 
2)� &�=7
�=? �7
��&X& C���
:, c�
X&U�=:>��f �C�&8=� 7�: �?
�=_
d== C8&?� '?�>� – 36,2% 
3)� �U&8
�=? �
 ��7& = �7
�� – 30,6% 
4)� &c�
�?�=? _
 U&'&�b� B �&7��' = 7��_b:' – 23,5% 

	�c&� C>�7?�>
'= ����
'
 �������� X&8&�=> & >&', �>& B
B '=�='�' 7�: U&�&8=�� 
C>�7?�>&8 4
'
�CB&X& ��=8?�C=>?>
 '?�>� – �? U�C>�? A
�>
_==, 
 8U&��? B&�B�?>��� &c�
_ 
c�7��?X&, B&>&��� &�= �
'?�?�� 8&U�&>=>b 8 �?
�b�&C>b.  

*�
�
� ��
�
� �����&�
�� ����� 8�c�
�& >�?>b C>�7?�>&8. �� '&�?> 8��
�
>bC: 8 >&', 
�>& C>�7?�>� �? �7�>, B
B '?�>
 �
 �=f C8
�=>C: C �?c
, 
 X&>&8:>C: B �?� (�
U�='?�, f&7:> 
�
 B��C�, B&>&��? U&_8&�:> =' U&���=>b �
c&>� '?�>�), = B&X7
 C�&�
>C: c�
X&U�=:>��? 
�C�&8=: (�
U�='?�, =f U�=X�
C:> �
 C&c?C?7&8
�=?) – &�= C'&X�> 8&CU&�b_&8
>bC: o>=' 
T
�C&'.  

* ����!�� �������� �����&�
�� ����� '&��& �8=7?>b &>X&�&C&B �
d=&�
�b�&� '?�>� 
& «f
�:8?» (��CCB&? «
8&Cb», CB
_B
 «�& ���b?'� 8?�?�=�»). �7?Cb C&�?>
?>C: &U>='=_' C 
c?_&>8?>C>8?��&C>b�. 

*��
� ����\��
'
 �������� '&�?> X&8&�=>b &c =�A
�>=�b�&C>= = �?C
'&C>&:>?�b�&C>= 
U:>&� �
C>= &U�&T?���f. �=_B=� ��&8?�b C
'&C>&:>?�b�&C>= = U&�='
�=:, �>& C>�7?�> C
' 
&>8?�
?> _
 C8&� 
B
7?'=�?CB&? &c�
_&8
�=?, C&X�
C�?>C: C �?_��b>
>
'= &U�&C
, 
U�&8?7���&X& C�?7= C>�7?�>&8 =��?�?���f CU?d=
�b�&C>?� 8 2012 = 2014 X&7
f [14, 15]. 

�&�bB& C
'&C>&:>?�b��� �?�&8?B ='??> 8&_'&��&C>b U&'&X
>b 7��X=' 8 c?7?, = >&�bB& 
C
'&C>&:>?�b��� �?�&8?B CU&C&c?� C&_7
>b C&cC>8?���� c=_�?C. �&o>&'�, �? �7=8=>?�b�&, 
�>& C>�7?�>� =�C>=>�>
 �
B?>�&-B&C'=�?CB&� >?f�=B= = A
B��b>?>
 =�A&�'
>=B= – 
��!������� � ;'
���� – &B
_
�=Cb C
'�'= C
'&C>&:>?�b��'=, >
B B
B 8 �?
�=_
d== C8&?� 
'?�>� &�= 8 '?�bT?� C>?U?�=, �?' C>�7?�>� =�C>=>�>
 
8=
d=&��&� >?f�=B= = =�C>=>�>
 
o�?B>�&�=B= = U�=c&�&C>�&?�=: U&�
X
�>C: �
 W&X
, �7
��, U&'&�b �&7��f = 7��_?�. 70% 
C>�7?�>&8 =�C>=>�>
 �
B?>�&-B&C'=�?CB&� >?f�=B= = A
B��b>?>
 =�A&�'
>=B= C&C>
8�:�> 
U�
� 7&C>=�?�=: C8&?� '?�>� = �?
�=_��> ?X& T
X _
 T
X&'. 	 >& 8�?': B
B C�?7= C>�7?�>&8 
=�C>=>�>
 
8=
d=&��&� >?f�=B= = =�C>=>�>
 o�?B>�&�=B= = U�=c&�&C>�&?�=: 
C
'&C>&:>?�b�& 78=X
�>C: 8 �
U�
8�?�== �?
�=_
d== C8&?� '?�>� >&�bB& 40-45%. 
��>?�?C�&, �>& A
B��b>?> =�A&�'
>=B= 8 c&�bT?� C>?U?�=, �?' &C>
�b��?, CB�&�?� 
U�=c?X
>b 7�: �?T?�=: C8&=f U�&c�?' B '
X== (15,4%).  

���� '
�
���! 
 '�������( ��&����)( 8 CU&C&c
f �?T?�=: U�&c�?' = �?
�=_
d=:f '?�>�, 
>& =f 78
. 4>�7?�>� '��CB&X& U&�
 �
�? U�=c?X
�> B U&'&�= 7��_?� = �&7��f (31%), �?' 
C>�7?�>B= (16,5%). 4>�7?�>B= 8 c&�bT?� C>?U?�= U&�
X
�>C: �
 U&'&�b W&X
 (15,5%), �?' 
C>�7?�>� (8,6%). �
>& C=�b�
: U&�&8=�
 �?�&8?�?C>8
 c&�bT? U&�
X
?>C: �
 '
X=� (12%) – 
U& C�
8�?�=� C& C>�7?�>B
'= (3%). 

4 ��<!��"�+ &�+������<�� <�!&����" '�' *����(��� �����=�(�� $���% 
�c�
_ �=_�=, C&X�
C�& UC=f&�&X=�?CB&'� C�&8
�� �.4. �?'&8
 – «d?�&C>�
: C&d=
�b�&-

UC=f&�&X=�?CB
: f
�
B>?�=C>=B
 CU&C&c
 C��?C>8&8
�=:, &�X
�=_
d== �=_�= &>7?�b�& 
8_:>&X& �?�&8?B
, C&d=
�b�&� X��UU� =�= &c�?C>8
 8 d?�&'. �c�
_ �=_�= 8B���
?> 
>=U=���? =�>?�?C�, d?�=, d?��&C>=, �&�'� = U�
8=�
 U&8?7?�=:, 8=7� 7?:>?�b�&C>=, 
B&>&��'= _
�='
�>C: ��7=» [2, C.246]. �&, B
B �?�&8?B �
CU&�:�
?>C: C8&=' C8&c&7��' &> 
&c:_
>?�b��f _
�:>=� (���c
 = �
c&>
) 8�?'?�?', U&B
_�8
?>, �
 B
B&� &c�
_ �=_�= &� 
&�=?�>=��?>C:. 
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2������������
��	�	��
�����)�#�)���
�	���
����)�����#�'
�������

�c�
_ �=_�= C>�7?�>
, >&, B
B &� U�&8&7=> 7&C�X, '&�?> B&C8?��& �B
_�8
>b �
 ?X& 
X&>&8�&C>b U?�?�>= &> '?�>
�=� B 7?�C>8=:'.  

�� ����� ���� ���#	�5 	��	�	 �	����	 ���" ��������� ����# ���������? 
1)� �?�8&? '?C>& 8 7&C�X? C>�7?�>
 _
�='
?> 8�?':, U�&8?7���&? _
 B&'Ub�>?�&' =�= 

=�>?��?>&' (c&�?? 90% C>�7?�>&8). 
2)� �
 U�&C��T=8
�=? '�_�B=, U�&C'
>�=8
�=? 8=7?&, �>?�=? B�=X – c&�?? 80% C>�7?�>&8. 
3)� 50-60% C>�7?�>&8 ?�?7�?8�& 8 C8&c&7�&? 8�?': - U�&C>& &>7�f
�> (C&�, 

�=�?X&�?7?�
�=?). 
4)� �> 45 7& 80% C>�7?�>&8 ?�?7�?8�& &c�
�>C: C ��c='�' �?�&8?B&'. ��>?�?C�&, �>& 8C? 

C>�7?�>�, �B
_
8T=?, �>& � �=f �?> '?�>� – �? ='?�> ��c='&X& �?�&8?B
. 4&X�
C�& 
U=�
'=7? U&>�?c�&C>?� R
C�&�, ��c&8b (�
f&7:�
:C: �
 ��&8�? o'&d=&�
�b�&X& 
B&'A&�>
), :8�:?>C: >�
'U�=�&' 7�: B
�b?��&X& �&C>
 = 8&_�=B�&8?�=: U&>�?c�&C>= 8 
>8&��?CB&� C
'&�?
�=_
d== (&C�&8� A&�'=�&8
�=: '?�>�) [16].  

5)� 20-35% C>�7?�>&8 ?�?7�?8�& _
�='
�>C: 7&'
T�=' f&_:�C>8&'. 
��
 
�#�� ��) ���( ��	��!���
�. 1
 ���! ��&����). 
�?X��:���? _
�:>=: CU&�>&' =�= A=>�?C&' �B�?U�:�> 8&�� = A&�'=���> 7=Cd=U�=�� 8 

�?�&8?B?. ��?7�?8�& >�
>:> C8&c&7�&? 8�?': �
 A=>�?C, >�?�=�&8B=, U&C?�?�=? CU&�>=8��f 
C?Bd=�: 12% C>�7?�>&8 = 25% C>�7?�>&B A
B��b>?>
 =�A&�'
>=B=, 13% C>�7?�>&B = 2% 
C>�7?�>&8 =�C>=>�>
 
8=
d=&��&� >?f�=B=, 8% C>�7?�>&B = 8,5% C>�7?�>&8 =�C>=>�>
 
o�?B>�&�=B= = U�=c&�&C>�&?�=:, 17% C>�7?�>&B = 5,5% C>�7?�>&8 =�C>=>�>
 �
B?>�&-
B&C'=�?CB&� >?f�=B=. �
B=' &c�
_&', '&��& _
'?>=>b, �>& 8 d?�&' C>�7?�>B= c&�bT? 
U�&:8�:�> _
c&>� & _7&�&8b? C8&?X& >?�
, �?' C>�7?�>�. 

�
 7&'
T�?? f&cc= >�
>:> ?�?7�?8�& C8&� 7&C�X 14% C>�7?�>&8 = 11% C>�7?�>&B  
=�C>=>�>
 
8=
d=&��&� >?f�=B=, 25% C>�7?�>&B = 15% C>�7?�>&8 =�C>=>�>
 o�?B>�&�=B= = 
U�=c&�&C>�&?�=:, 17% C>�7?�>&B = 33% C>�7?�>&8 =�C>=>�>
 �
B?>�&-B&C'=�?CB&� >?f�=B=, 
2% C>�7?�>&B = 18% C>�7?�>&8 A
B��b>?>
 =�A&�'
>=B=. 

���C� U& CU?d=
�b�&C>= ?�?7�?8�& U&C?�
�> 17% C>�7?�>&8 = 1% C>�7?�>&B =�C>=>�>
 
�
B?>�&-B&C'=�?CB&� >?f�=B=, 4% C>�7?�>&B = 14% C>�7?�>&8 =�C>=>�>
 o�?B>�&�=B= = 
U�=c&�&C>�&?�=:, 22% C>�7?�>&B = 6% C>�7?�>&8 A
B��b>?>
 =�A&�'
>=B=. �
B C�?7�?> =_ 
�?_��b>
>&8 &U�&C
, B��C� U& CU?d=
�b�&C>= �
�? U&C?�
�> C>�7?�>�, �?' C>�7?�>B=. 
�CB���?�=? C&C>
8�:?> A
B��b>?> =�A&�'
>=B=.  

��?8=7�&, �>& �����, ���
�!&��#�( ��
�
��
� ����) ��) ���
��&����) (CU&�>, 
7&'
T�?? f&cc=, B��C� U& CU?d=
�b�&C>=) – ���!"�����
 (&> 1 7& 33%). �& �����
 
�� 

������� �
�!"�� �
���
���
�, �
��� ��) �����&�
�� ��
�� ����� 

%����!��� 
���& ��&��, 
 	
�
�
� 
�� �������, � �
�!"������ �������
� 
�?7&C>
>&��& ��>B=�, �& U�=C�>C>8�?>. R�&X=? C>�7?�>� '?�>
�> &c =�>?�?C�&�, U&��&� 
U�=B���?�=� �=_�=, c�>b 7&c��'=, �'��'=, 8?C���'=, C'?��'=, c?__
c&>��'=. �>&> 
C&c=�
>?�b��� &c�
_ &>�
�
?> &c��� B&��?B>=8��� '?�>� C>�7?�>
. ��>?�?C�&, �>& � 
7?8&�?B B o>=' B
�?C>8
' ?�� 7&c
8�:?>C: >��7&��c=? = d?�?�C>�?'�?��&C>b. 	 >& �? 
8�?':, B&X7
 C>�7?�>&8 U�&C:> &U=C
>b C8&� �
C>&:��� �=_�b = C?c: 8 �?� – o>& ?7=�C>8& 
B&��?B>=8�&� '?�>� =C�?_
?>. �?
�b��� &c�
_ C?c: &B
_�8
?>C: =�7=8=7�
�b��', U& �?'� 
C&8U
7?�=� U�
B>=�?CB= �?>.  

5 .K��= ��<<�� " <�=����� <�!&����" ��$��<'��� !��"��<����� 
R� �=8?' 8 �&CC== = C o>&� C>�
�&� C8:_�8
?' C8&= '?�>�. 	 f&7? =CC�?7&8
�=: 

C>�7?�>
' U�?7�
X
�&Cb 8�c�
>b CB
_&���f U?�C&�
�?�, C B&>&��'= &�= 
CC&d==���> 
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�7=7�6����)������

���?T��� �&CC=� = ?� '=CC=� �
 U�&>:�?�== =C>&�== ?� �
_8=>=:. ��&?B>=8�
: '?>&7=B
, 
B&>&��� '� U�='?�=�= 8 =CC�?7&8
�==, U&_8&�:?> C�=_=>b 8?�&:>�&C>b U&���?�=: 8 
B
�?C>8? &>8?>&8 C�&8?C��f T>
'U&8, �C>&:8T=fC: 8 4R� = &c�?C>8?��&' C&_�
�==. �
T?� 
_
7
�?� c��& 
B>=8=_=�&8
>b �=��&C>��? C'�C��, C B&>&��'= C8:_�8
?>C: 8 C&_�
�== 
C>�7?��?CB&� '&�&7?�= �
T
 C>�
�
. 

?����� ��������� %��������5, � ��	����� �	����	� 2�������$� ��������	�	� 
���������)	 ����������) �����): 

 
?���� ��������$� %�������� ��
-�� ���
����� ������� 
1.� ��b: R��&'?d  23  
2.� 
��T
 �&U&8=�  13  
3.� 4>&�B=� &�&8:���� C&�7
>=B  13  
4.� �8
��TB
-7��
�&B  6  
5.� 
�c&�=>  6  
6.� 	&�T?c�=B �o�7
�bA  5  
7.� 	&7:�&� (=_ CB
_B= «V?>��=� B&�
c�b») 5  
8.� W
�7
 (=_ CB
_B= «� U&U? = ?X& �
c&>�=B? W
�7?») 4  
9.� ��=B 8 >�'
�?  4 
10.� �=A-�=A, ��A-��A, �
A-�
A (=_ CB
_B= «��= U&�&C?�B
») 4 
11.� �&�&>
: ��cB
 3 
12.� ���X=? U?�C&�
�=, �&�b B&>&��f, U& '�?�=� C>�7?�>&8, =X�
?> C&8�?'?��
: �&CC=:, 

�U&'=�
�=Cb '?�bT? >��f �
_: ���&�B
 �:c
, �&�?� W?CC'?�>���, 4=8B
 W��B
, W
c
 
�X
, �>=d
 ^?�=BC, 
�?�bB=� d8?>&�?B = >.7.  
�������
, ��
 �
��������) 0
���) ��������� ����� ��"��� ���������� � 
���&� 

�
���-&�#����	�. W&�bT=�C>8& 8=7:> 8 �?� &U&��, «����, �
#!, 	
�
��) ������� �
 �
�� 
�
 �������, 
 B
B U�&C��>C: – c&�?>C: C& _�&'» (=C>&�=: ��b= R��&'d
). �
�
B>?�=C>=B= 
��b= R��&'d
 = 
��T= �&U&8=�
, B&>&��? 7
�> C>�7?�>�, U&f&�=: «c&�?>C: C& _�&'», 
«U�?78&7=>?�b», «&>C>
=8
?> CU�
8?7�=8&C>b», «C=�b���», «�c=8
?> �?�=C>b», «'&�b», 
«U
>�=&>=_'», «X?�&�». ���X&� &c�
_ �&CC== – U?�C&�
� CB
_B= 
�7?�C?�
 – 4>&�B=� 
&�&8:���� C&�7
>=B, &C�&8�&? 7&C>&=�C>8& B&>&�&X&, U& '�?�=� C>�7?�>&8, «C>&�B&C>b, 
8��&C�=8&C>b = >?�U?�=?», CU&C&c�&C>b 8C� U?�?�?C>= = �C>&:>b. �>= f
�
B>?�=C>=B= 
&C&c?��& 8&C>�?c&8
�� 8 �C�&8=:f �?C>
c=�b�&C>= U?�?f&7�&X& U?�=&7
, = 7?'&�C>�=���> 
C>&�B&C>b, CU&C&c�&C>b �
T?� C>�
�� C&f�
�:>b C=�� 7�f
 = &U>='=_' 8 ��c�f �C�&8=:f. 

�C>b = 7��X=? �?�>�, B&>&��? C>�7?�>� &>'?�
�> 8 �&CC==, = U�?�7? 8C?X& - o>& 

�b>��=_'. �&CC=:, B
B 7&B>&� 
�c&�=> – «&B
_�8
?> 8C?' U&'&�b», «�?�=> 7��X=f, �& �? 
C?c:», B
B �&�&>
: ��cB
 – «=CU&��:?> ���=? �?�
�=:, �& �? C8&=», B
B C>
�=B �&>>
c�� 
«=CU&��:?> �?�
�=: U& U�&�?�=� 7&�X&8 7��X=' C>�
�
'». Q 0
����� � �
&����� �������
� 
��)&�� ;������ ���
��
��
���, ��
����	
'
 ������. ��
 B
B ���&�B
 �:c
 – C&_7
�> 
��7?C�&? d?��&? >8&�?�=? (_&�&>&? :=�B&, 
 �? U�&C>&?), �& �? _�
?>, B
B ?X& =CU&�b_&8
>b. 
�
B 8&�T?c�=B �o�7
�bA – «U�>
?>C: 8�U&��=>b �?�
�=: �
�&7
, _
c&>=>C: & �
C», C&_7
�> 
��7?C
 7�: 7��X=f, �& �? 7�: C?c:. �
C>b C>�7?�>&8 �
_8
�
 �&CC=� «��=B&' 8 >�'
�?». �
 
8&U�&C: «�
 B
B=? B
�?C>8
 	� 8�c�
�= ='?��& o>&X& U?�C&�
�
» - c��= 7
�� &>8?>�: 
«8C?'= �? U&�:>
:», «'� Cc=�=Cb C& C8&?X& U�>=», «�?&7�&_�
��&C>b». W��= C>�7?�>�, 
B&>&��? 7�: &U=C
�=: �&CC== =CU&�b_��> '?>
A&�� «
�?�bB&X& d8?>&�B
» = 7
�> ?'� 
f
�
B>?�=C>=B=: �?7B=�, &C&c?����. 

��� &7�
 &C&c?��&C>b �&CC== 8 X�
_
f C>�7?�>&8 – &7=�&�?C>8&. �?CB&�bB& C>�7?�>&8 
8�c�
�= 8 B
�?C>8? &c�
_
 C&8�?'?��&� �&CC== – 	&7:�&X& («� - 	&7:�&�, �=B>& �? 8&7=>C: 
C& '&�», «f&�?> �?>
>b, 
 �=8�> 8 c&�&>?»). ��= o>&', U& '�?�=� C>�7?�>&8, �&CC=: &c�
7
?> 
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2������������
��	�	��
�����)�#�)���
�	���
����)�����#�'
�������

��=B
�b�&� CU&C&c�&C>b� 8&_�&�7
>bC: =_ U?U�
, B
B U>=d
 ^?�=BC. �c�
_� U?�C&�
�?�, 
B&>&��?, U& '�?�=� C>�7?�>&8, 7?'&�C>�=���> o>& B
�?C>8& = f
�
B>?�=_��> �&CC=�: 
�
�>
�-W&�>
� («�&CC=: 8C>
�>, U
7
?> = &U:>b 8C>
�>»), �&�?� W?CC'?�>��� («�=8�> 
8?��&», «&c�
7
?> CU&C&c�&C>b� B �?X?�?�
d==», «�?��=�>&�='»), B
B c
�&� R��f
�_?� - 
8�>
CB=8
?> C?c: _
 8&�&C� =_ c&�&>
. 

1�'�@�����1 
�
B=' &c�
_&', �
 &C�&8? U�&8?7���&X& =CC�?7&8
�=: '&��& C7?�
>b C�?7���=? 

8�8&7�. 
1)� 
cC&��>�&? c&�bT=�C>8& C>�7?�>&8 4
'
�CB&X& ��=8?�C=>?>
 ='?�> '?�>�. 
2)� C��?C>8�?> >�= &c�=f 7�: C>�7?�>&8 4
'
�CB&X& ��=8?�C=>?>
 �C>�?'�?�=�: 
�� C>�7?�>� '?�>
�> _
�='
>bC: ��c='�' 7?�&', 
 o>& _�
�=> - &�= U�&A?CC=&�
�b�& 

&�=?�>=�&8
�� = c��& c� f&�&T&, �>&c� 	m� U�?7&C>
8=� =' 8C? 8&_'&��&C>= 7�: 
U�&A?CC=&�
�b�&X& �&C>
; 

�� C>�7?�>� '?�>
�> C&_7
>b f&�&T�� C?'b� – �>& ?C>?C>8?��& 8 =f 8&_�
C>?, A&�'=��?> 8 
�=f ��8C>8& &>8?>C>8?��&C>= = C>�?'�?�=? B C>
c=�b�&C>=; 

�� C>�7?�>� '?�>
�> U&c�8
>b 8 �
_��f C>�
�
f '=�
 – 8 o>&� '?�>? &>�
�
?>C: 
��c&_�
>?�b�&C>b, C>�?'�?�=? B �&8=_�?, �?�
�=? �
CT=�=>b _&�� B&'A&�>
 = 
C>�?'�?�=? B U&���?�=� �&8�f _�
�=�, c&:_�b ��>=��. 

3)� �?�
�=? 8�?C>= 8B�
7 8 �
_8=>=? C>�
�� >��7=>bC: �
 c�
X& &c�?C>8
 � C>�7?�>&8 
4
'
�CB&X& ��=8?�C=>?>
 8�T?, �?' C>�?'�?�=? C>
>b c&X
>�' �?�&8?B&'.  

4)� X&>&8� B C
'&C>&:>?�b�&'� 8&U�&�?�=� C8&?� '?�>� 8 �?
�b�&C>b &B&�& U&�&8=�� 
&U�&�?���f.  

5)� ��? �
 U�>= B �?
�=_
d== C8&?� '?�>� – >
B B
B ?�?7�?8�& �
c&>
�> �
7 o>=', &c�
7
�> 
c&�bT&� C=�&� 8&�= = _
�='
�>C: C
'&C&8?�T?�C>8&8
�=?' = C
'&&c�
_&8
�=?' – &> 13 
7& 30 % C>�7?�>&8.  

6)� &c�
_ �&CC== – B
B C>�
��, 8 B&>&�&� '� �=8�' = �?
�=_�?' C8&= '?�>� – o>& &c�
_ 
8&=�
-_
�=>�=B
, U�=f&7:�?X& �
 U&'&�b 8 >��7��� '=��>�, �?��=�>&�='&X& = 
8&_�&�7
��?X&C:, B�?
>=8�&X&, �& �?&7�&_�
��&X& X?�&:. 

�*�<�' �<�����'�" 
[1]� 2	��
����, �.(. R?�>
 B
B C���&C>�&? C8&�C>8& �?�&8?B
. // �?&�=: = U�
B>=B
 &c�?C>8?��&X& �
_8=>=:. 

– 2013 - %6. – 4.18-21. 
[2]� �����, �.2. �C=f&�&X=�?CB=� C�&8
�b. / �.4. �?'&8. – R.: ��'
�=>
�.=_7.d?�>� 	V
��4, 2007. – 560 C. 
[3]� @��$��	, �.3. ��>&�&X=: U�&?B>=�&8
�=:. �?&�?>=�?CB=? &C�&8� �.1. �&�:>=: = U�=�d=U� / �.R. 

W&�X?C>. – 4
'
�
: 4�
m, 2010.- 91C.  
[4]� 3���
#����, /.7. �c =C>&�=�?CB&' C&_�
�== C&8�?'?��&� C>�7?��?CB&� '&�&7?�=/ �.V. R?�_�:B&8
, 


.
. V=��?�B&, �.	. �8�=��=B&8
 // 4&d=&�&X=�?CB=? =CC�?7&8
�=:. – 2014. - %12. - 4. 89-96.  
[5]� ����������5, �.3. W�7��?? B
B U�&c�?'
 C&8�?'?��&� C&d=&�&X==. / �.R. �&'
�&8CB=� // 

4&d=&�&X=�?CB=? =CC�?7&8
�=:. 2015. - % 11. – 4.13-22 
[6]� Richard G. Braungart, Margaret M. Braungart. From Yippies to Yuppies: Twenty years of Freshmen attitudes, 

Public Opinion, vol.11,no.3 (September-October 1988); p.53-56.  

������������������������������������������������������������
��	 �?7B&��?X== C>
>b: 8�_8
�
 �?&7�&_�
���� �?
Bd=� = C&&>8?>C>8����� &d?�B�. �C�&8
�=?' 7�: U�c�=B
d== o>&X& 
'
>?�=
�
 U&C���=�= �? U�=8?7?���? �?_��b>
>� =CC�?7&8
�=: 8 A&�'? �
C>��f 8�8&7&8 (f&>: &�=, c?CCU&��&, =�>?�?C�� 
= _
C���=8
�> U�c�=��&X& &cC��7?�=:), 
 C
' U&7f&7 B U�&?B>=�&8
�=�, 8 7
��&' C���
?, c�7��?X& d?�&� C>�
��. �d?�B
 
'?�>� C&d=
�b�&� X��UU�, B&>&�
: 8 U?�CU?B>=8? &U�?7?�=> >?f�&�&X=�?CB=�, B��b>����� = _�
�=?8�� ��&8?�b C>�
��, 
7
�> &C�&8
�=: U&�
X
>b, �>& 8 U?�CU?B>=8? '&��& &�=7
>b U&C>�&?�=? U�&?B>=8�&� '&7?�= c�7��?X& C>�
�� �
 &C�&8? 
�
_8=>=: U&7&c�&X& U&7f&7
. 9���. ���. 



239��>&�&X=:�U�&?B>=�&8
�=:/�>&'�;/�%2(20)@.,<;

�7=7�6����)������

[7]� Linda J. Sax, Alexander W. Austin, William S. Korn, Kathryn M. Mahoney. The American Freshman: National 
Norms for Fall 2000 (Los Angeles: UCLA Higher Education Research Institute, 2000). 

[8]� � ��' '?�>
�> �&CC=:�?: =7?
� = �?
�b�&C>b / �&7 �?7. R.�. �&�TB&8
, �. ���''
, �.�. �=f&�&8&�. – R.: 
	?Cb R=�, 2013. – 400C.  

[9]� �c�
_� X&C�7
�C>8, �
d=� = �=7?�&8 / �&7 �?7. �.W. �?C>&U
�. R.: 
CU?B> ��?CC, 2008. – 288 C. 
[10]� 1�����, -.-. �c�
_ C>�
��, ='=7� = c�?�7 C>�
��: U&�:>=? = �
U�
8�?�=: =CC�?7&8
�=: / 
.
. ��
8?� // 

	?C>�=B �&'CB&X& X&C�7
�C>8?��&X& ��->
. 4?�=: ^=�&C&A=:. 4&d=&�&X=:. �&�=>&�&X=:. - 2012. - %3 (19), 
- 4.29-45. 

[11]� @����� , 8.8. �c�
_� �&CC== 8 '=�?. ���C �?Bd=� / 	.	. W
�
c
T, �.
. W&�7�X&8, �.
. �&>?�?�?d. – R.: 
��bA ���, 2010. – 296 C. 

[12]� 1�� ���, 3.(. ��CCB
: '?�>
: &U�> C&d=&�&X=�?CB&X& =_'?�?�=: / R.�. �&�TB&8 // 4&d=&�&X=�?CB=? 
=CC�?7&8
�=:. – 2012. - % 12. - 4.3-11 

[13]� @��$��	, �.3. W�7��?? ��=8?�C=>?>
: &�>&�&X=�?CB=� U&7f&7. �
C>b 1: =C>&�=:, U�&X�&_, '&7?�= / �.R. 
W&�X?C> // ��>&�&X=: U�&?B>=�&8
�=:, 2011. - %1(2).- 4.66-79 

[14]� @��$��	, �.3. W�7��?? ��=8?�C=>?>
: &�>&�&X=�?CB=� U&7f&7. �
C>b 2: C���&C>=, '&>=8
d=:, U�&?B>�&? 
&c��?�=?. / �.R. W&�X?C> // ��>&�&X=: U�&?B>=�&8
�=:.- 2012. - % 1(3). – 4.87-106. 

[15]� @��$��	, �.3. W�7��?? ��=8?�C=>?>
: &�>&�&X=�?CB=� U&7f&7. �
C>b 3: 
8>&'
>=_
d=: c=_�?C-U�&d?CC&8. 
/ �.R. W&�X?C> // ��>&�&X=: U�&?B>=�&8
�=:. - 2014. - % 1(11). – 4.24-40. 

[16]� 3��
��, -. R&>=8
d=: = �=��&C>b. / 
. R
C�&�. - 4�-c.: �=>?� 4�c, 20014. – 400 C. 
________________________________________________________________________________ 

STUDENTS DREAMS AS A CONSTITUENT OF THE DESIGN  
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Abstract 
The article analyzes the results of sociological poll of students of the Samara University. The purpose of the survey was 
to study dreams of students, to identify the individual dreams, the collective image dreams of students. The article 
analyzes the results of sociological poll of students of the Samara National Research University. The purpose of the 
survey was to study dreams of students, to identify the individual dreams, the collective image dreams of students. The 
topic is relevant, because what is currently the dream students, many of them will be to make a reality after graduation. 
The results showed that most students dream to pursue their passions, to create a good family and to have the 
opportunity to travel the world. The value of wealth for Russian students is much lower than for American students. 
Prepared independently, without help realize their dreams, about 60% of the students, but are taking concrete steps in 
this direction (have the necessary will power, daily engaged in self-education and self-improvement) not more than 30% 
of the respondents/ The lifestyle that I dream to lead the students focused not on production, creativity, and 
consumption and entertainment. No student indicated that he wants to invent, to develop, to create a new product. To 
identify the prospects for the future of the country plays an important role image of Russia in the eyes of young people. 
For most respondents this controversial character: the indestructible warrior-defender, which, like Ilya Muromets, is 
dormant for the time and wakes up to defeat the aggressor and evil, creative, but not able to use the fruits of his work. 

Key words: dreams of students, the collective dream, the lifestyle of a student, the pyramid of needs of A. Maslow, the 
image of Russia. 
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''
'=, = =C>&��=B= 
7
���f �? '&X�> c�>b U�&7�B>=8�& &c°?7=�?��. �&U&��=>?�b�&, '&�?> C>�
7
>b 8_
='&7?�C>8=? B&�?���f 
U&�b_&8
>?�?�, =��?�?�&8 U& _�
�=:', oBCU?�>&8 ���. 

��&7�B>� C>
�&8:>C: 8C? c&�?? C�&���'= = �
 �
_��f o>
U
f C8&?X& �=_�?��&X& d=B�
 C��?C>8��> 8 
�
_��f =�A&�'
d=&���f = A=_=�?CB=f C�?7
f: concept, design, development, testing, manufacturing/deployment, 
operation, upgrade, decommissioning. 	
��& U&�='
>b C���&C>=, 8&8�?�?���? 8 U�&d?CC, = �
_�&&c�
_��? 
A=_=�?CB=? = U�&X�
''��? C�?7� 8 B&>&��f &�= C��?C>8��> =�= B&>&��? U�&f&7:> 8 C8&�' �=_�?��&' d=B�? 
(>
B=? B
B CAD, CAM, =CU�>
>?�b��� C>?�7 =�= A
c�=B
), =, �>& C
'&? 8
��&?, C&&>8?>C>8���=? &>�&T?�=:. 
	 B
�7&� C�?7?, =�= �
 B
�7&' o>
U? �=_�?��&X& d=B�
, U�=�='
�>C: �?T?�=:, _
>�
X=8
��=? U&C�?7���=? 
(= =�&X7
 U�?7�7��=?) o>
U� =�= C�?7�. 

��&?B>=�&8
�=? = U�&=_8&7C>8& >
B=f C�&���f &c°?B>&8 >�?c�?> C&8'?C>�&X& ��
C>=: = &c'?�
 7
���'=, 
�?&cf&7='�'= 7�: U�=�:>=: �?T?�=�, &> �?CB&�bB=f &>�
C�?�. �7�
B&, 8 >?f�=�?CB=f &>�
C�:f 
CA&�'=�&8
�=Cb C&cC>8?���? B&�d?U>�, &>�&T?�=:, >?�'=�&�&X=:, U
�
7=X'� = =�C>��'?�>� 7�: �?T?�=: 
C&cC>8?���f _
7
�. 	 �?_��b>
>? o>&X& U�&d?CC
 C>�&X
: C?'
�>=B
 = CU?d=A=�?CB=? >�
B>&8B= C>
�= T=�&B& 
�U&>�?c='� C�?7= U�&A?CC=&�
�&8 8 o>&� &c�
C>= = 8&T�= 8& '�&�?C>8& C>
�7
�>&8, CU?d=A=B
d=� = 
=�C>��'?�>&8 (B
B U�&X�
''��f, >
B = 
UU
�
>��f, �
U�='?�, C>
�&��&? &c&��7&8
�=?). �
B=' &c�
_&', U�= 
8&_�=B�&8?�== �?&cf&7='&C>= C&8'?C>�&X& >��7
 = &c'?�
 =�A&�'
d=?� '?�7� �?CB&�bB='= 7=Cd=U�=�
'= 
=�>?�&U?�
c?�b�&C>b >?�'=�&�&X==, 7
���f = =�C>��'?�>&8 U�?8�
�
?>C: 8 U�&c�?'�. �
B=? U�&c�?'� 
U�=8&7:> B U&>?�? 8�?'?�=, 8&_�=B�&8?�=� &T=c&B = �8?�=�?�=� C>&='&C>= �
_�
c&>B=, U�&=_8&7C>8
 =�= 
oBCU��
>
d==. 

�>C�>C>8=? =�>?�&U?�
c?�b�&C>= 7&�&X& &cf&7=>C:, >
B B
B &�& U&8�T
?> C>&='&C>b 8�?7�?�=: = 
�f�7T
?> U&�b_&8
>?�bCB=� &U�>. 4&X�
C�& &d?�B? Office of Financial Research &>C�>C>8=? &c�?X& :_�B
 8 
A=�
�C&8&� &>�
C�= 8�_�8
?> '�&X&'=��=
�7��? �c�>B=. 4&X�
C�& &>�?>� Center for Medicare and Medicaid 
Services, 8 2014 X&7� 4�
 U&>�
>=�= �
 _7�
8&&f�
�?�=? &B&�& 3 >�=��=&�&8 7&��
�&8 = B B&�d� 7?B
7� o>
 
C�''
 '&�?> �78&=>bC:. ��?7U&�
X
?>C:, �>& U�>?' oAA?B>=8�&X& =CU&�b_&8
�=: =�A&�'
d=&���f >?f�&�&X=� 
8 _7�
8&&f�
�?�== �7
C>C: _�
�=>?�b�& C&f�
�=>b &U?�
d=&���? �
Cf&7� = CU
C>= 7&U&��=>?�b�& >�C:�= 
�=_�?� 8 X&7. ��>?�&U?�
c?�b��? C=C>?'� CU&C&c�� _�
�=>?�b�& U&8�C=>b B
�?C>8& 8_
='&7?�C>8=: 8�
�
 = 
U
d=?�>
. 

�
CC'&>�=' =?�
�f=� =�>?X�
d==, �?&cf&7='&� 7�: 7&C>=�?�=: =�>?�&U?�
c?�b�&C>=. �
 �=��?' B&�d? 
CU?B>�
 �
f&7=>C: C=�>
BC=�?CB
: =�>?�&U?�
c?�b�&C>b, 8 C?�?7=�? – C>��B>���
: = �
 8?�T=�? – 
C?'
�>=�?CB
:. �
B U�
8=�&, c&�bT=�C>8& U�?7C>
8=>?�?� U�&'�T�?��&C>= = U�
B>=B&8 ��� Cf&7:>C: �
 
=CU&�b_&8
�== �=��?X& = C�?7�?X& ��&8�?� =�>?X�
d== C &c�='= U�&>&B&�
'= = A&�'
>
'= 7
���f 7�: 
&c?CU?�?�=: &c'?�
 7
���'=. 4��?C>8�?> '�?�=?, �>& 4� 7&C>=�='
 U�>�' C>
�7
�>=_
d==, �
U�='?�, �?�?_ 
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�U�
8�:?'�? C�&8
�=. �7�
B&, �
7���
: C?'
�>=�?CB
: =�>?X�
d=: >�?c�?> &7=�
B&8&� =�>?�U�?>
d== 
C&&c�?�=� = U?�?C��
?'�f 7
���f, >& ?C>b =f C'�C� &C>
�>C: �?=_'?���' 8 U�&d?CC? &c'?�
 '?�7� �
_��'= 
��� = '�&�?C>8?���'= C=C>?'
'= 8 �
'B
f &c°?7=�?���f oB&C=C>?'. 

��&%o���������o"o<�$������<'�o������*���K����%?od'�<�<��$�?o
A
��� 
	 �
'B
f ��>&�&X=�?CB&X& 4
''=>
 2007 c��& =CC�?7&8
�& '�&�?C>8& C?'
�>=�?CB&X& B&�>?�>
 (8B���
: 

>
BC&�&'==, >?_
���C�, >?'
>=�?CB=? B
�>�, B&�d?U>�
�b��? '&7?�= = A&�'
�b��? &�>&�&X==, &U=C
���? �
 
�
_�=���f �&X=�?CB=f :_�B
f) B&>&�&? C&C>
8�:?> 
�>?A
B>�, &c���& �
_�8
?'�? &�>&�&X=:'=. �?C'&>�: �
 
>&, �>& &�>&�&X== CU&C&c�� �?T=>b U�&c�?'� 4�, �
_�&&c�
_=? &�>&�&X== = C?'
�>=�?CB&X& B&�>?�>
, 
&U=C
��&X& �
 �
_��f �&X=�?CB=f :_�B
f, C&_7
�> 8&_'&��&C>b >&�bB& �C�X�c=>b U�&c�?'� U�= 
�?B&�>�&�=��?'&' =CU&�b_&8
�==. �?C'&>�: �
 �&C> B&�=�?C>8
 = B
�?C>8
 &�>&�&X=�, 8 �
C>&:�?? 8�?': 
C=>�
d=: 8C� ?�� '&�?> c�>b &U=C
�
 8��
�?�=?' «C?'
�>=�?CB=� c?CU&�:7&B». 4=>�
d=: C&f�
�:?>C: =_-_
 
>&X&, �>& =�A&�'
d=: & ��� X?>?�&X?��
 = &U=C�8
?>C: 8 A&�'?: 
� �
_�&&c�
_��f Cf?'; 
� �
_��f C�&8
�?� = :_�B&8 �
_'?>B=; 
� &�>&�&X=� C �
_�=���'= ��&8�:'= 7?>
�=_
d== 7
���f = C =CU&�b_&8
�=?' �
_�=���f B&�d?U>�
�=_
d=�. 

�C>b 7&8&�b�& '�&X& &�>&�&X=�, �
CU�?7?�����f U& CU?B>�� C?'
�>=�?CB&� A&�'
�=_
d==, 
 >
B�? U& 
C>?U?�= 7?>
�b�&C>= = U&��&>�. �
B =CU&�b_&8
>b o>&> C?'
�>=�?CB=� B&�>?�> 8C?X& CU?B>�
 &�>&�&X=�? 

��='?�&', =���C>�=����=' U�='?�?�=? = 8_
='�&? &c&X
�?�=? &�>&�&X=� �
_�&X& ��&8�: 7?>
�=_
d==, 
'&�?> C���=>b &�>&�&X=: NASA's Semantic Web for Earth and Environmental Terminology (SWEET), B&>&�
: 
C&7?��=> &B&�& 6000 B&�d?U>&8, �
CU�?7?�����f U& c&�?? �?' 200 &>7?�b��' '&7��b��' &�>&�&X=:'. �
B=? 
&�>&�&X== �
�
�=8
�> �C=�=: C&&c�?C>8
 U& �
_�
c&>B? C>
�7
�>��f C�&8
�?� 8 ��� 7�: U&77?��B= 
=�>?�&U?�
c?�b�&C>= 7
���f = C=C>?'. SWEET U&'&X
?> 8 �?T?�== >
B=f _
7
� B
B C?'
�>=�?CB
: �
_'?>B
, 
&7�
B& &�
 C&7?��=> '
�& 
BC=&' 7�: U&77?��B= �&X=�?CB&X& 8�8&7
 = ?� �?&cf&7='& 7&U&��:>b B
�7�� �
_, 
B&X7
 &�
 =CU&�b_�?>C: 7�: �?T?�=: U�&78=��>�f _
7
�. 	 d?�&' U�=_�
�>C:, �>& �?B&>&��? �
��=? &�>&�&X== 
c?7�� C >&�B= _�?�=: A&�'
�b�&� C?'
�>=B= = �>& c&�?? 
BC=&'
>=_=�&8
���? &�>&�&X==, &>�
�
��=? 
C>��B>��� _�
�=� & ���, '&X�> U&'&�b 8 &cf&7? o>&X& &X�
�=�?�=:. 4 7��X&� C>&�&��, '�&X=? >?�'=�� =_ 
c=&'?7=d=�CB&� =�= ?C>?C>8?��&�
���&� &>�
C�?� =�&X7
 «�? C&8C?' �
����». ��='?�
'= '&X�> C���=>b 
=7?= & �?B?, B
�
�?, 8&7&�'? =�= C8:_= C='U>&'&8 = c&�?_�=. m����? =�= '?7=B= U�&C>& �? ='?�> U&��&X& = 
:C�&X& U&�='
�=: o>=f U&�:>=�, &C&c?��& 8 C8:_= C 7��X='= B&�d?U>
'=, B&>&��? = C&C>
8�:�> �?
�b�&C>b 8 
8=7? C=C>?'�. �>& &>�
C>= &>�
�
?> C�&��&C>b �?
�b�&C>= = C&C>&:�=? >?B��?X& &X�
�=�?��&X& U&�='
�=: 
�
�B=. 

A������		 �
�#�
�� %����� 
��&8?7?�=? U?�8&X& ��>&�&X=�?CB&X& 4
''=>
 2006 X&7
 c��& U�&7=B>&8
�& �?&cf&7='&C>b� �?T?�=: 

C?'
�>=�?CB=f �
_�=�=� '?�7� &�>&�&X=:'=, 8 �
C>�&C>=, 8 &>�&T?�== =f &�>&�&X=�?CB=f &c:_
>?�bC>8. 

��>&�&X== 8?�f�?X& ��&8�:, >
B=? B
B Basic Formal Ontology (BFO), Descriptive Ontology for Linguistic and 
Cognitive Engineering (DOLCE), UpperCYC, ISO 15926, COSMO, Suggested Upper Merged Ontology (SUMO) - o>& 
=�C>��'?�>�, B&>&��? '&X�= c� U&'&�b 8 �?T?�== U�&c�?'� C?'
�>=�?CB&� X?>?�&X?��&C>=, >
B B
B &�= 
&7�&_�
��& 
BC=&'
>=_=���> B&�d?U>�, =CU&�b_�?'�? 8 c&�bT&' B&�=�?C>8? CU?d=
�=_=�&8
���f &�>&�&X=�. 
�&��&? =�= �
C>=��&? =CU&�b_&8
�=? B&�d?U>&8 8?�f�?� &�>&�&X== = ?� '?>&7&8 '&7?�=�&8
�=: 8 �=_T=f 
&�>&�&X=:f '&�?> U&'&�b C8?C>= B '=�='�'� 88?7?�=? 7&U&��=>?�b��f C'�C�&8�f �?C&&>8?>C>8=� 8 
oB&C=C>?'?. 

�CU&�b_&8
�=? &�>&�&X=� 8?�f�?X& ��&8�: '&�?> U&'&�b C':X�=>b U�&c�?'� 4�, �& &C>
�>C: �?CB&�bB& 
C?�b�_��f U�&c�?'. 
� 4��?C>8�?> �?CB&�bB& B&�B��=����=f &�>&�&X=� 8?�f�?X& ��&8�:. 
� R�&X=? &�>&�&X== 8?�f�?X& ��&8�: C�&��� 7�: U&�='
�=:, C&7?��
> C�&���? 
BC=&'� = 
cC>�
Bd==, 

C�=TB&' 7
�?B& &>&�8
���? &> �?
�b��f 7
���f. 
� ��= 7&���� c�>b C&X�
C&8
�� C U�?7'?>�&� &c�
C>b�, ='?��='=C: CC��B
'=, U�=�&�?�=:'= = 

�
C>��'= &�>&�&X=:'=. 
� ��>&�&X=: 8?�f�?X& ��&8�:, &C&c?��& U&C>�&?��
: «C8?�f� 8�=_», '&�?> �
�
X
>b &�>&�&X=�?CB=? 

&X�
�=�?�=:, �?U�=?'�?'�? 7�: 8C?f _
=�>?�?C&8
���f C>&�&�, ='?��=f «'?C>��?» C�&8
�= = _�
�?�=:. 
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6
�����	�����
�
'����	
'
�Q�����������

� �
B = C=C>?'� =CB�CC>8?��&X& =�>?��?B>
 8 U�&T�&', &�>&�&X== 8?�f�?X& ��&8�: '&X�> c�>b C�=TB&' 
f��UB='=, >& ?C>b 8�?C?�=? �?c&�bT=f =_'?�?�=� '&�?> 8�_�8
>b _
>��7�?�=: =�= C>
8=>b U&7 �X�&_� 
C?'
�>=B�. 

8������"
 (	�	 ��"����"
) �������		 
�>
�&���? &�>&�&X== &>�
�
�> _�
�=: c
_&8&X& ��&8�: & T=�&B&� ��� =�= C?'
�>=�?CB=� B&�C?�C�C 

=�7�C>�=
�b�&� &>�
C�=. ��= U�&=Cf&7:> =_ U&U�>&B &>�
_=>b X��c&B=? _�
�=: A��7
'?�>
�b�&� �
�B= 8 8=7? 
U�=�d=U&8, U�?7�
_�
�?�� 7�: U&8>&��&X& =CU&�b_&8
�=: = �?C>B& �? U�=8:_
�� B B&�B�?>��' C���
:' 
=CU&�b_&8
�=: 8 U�=�&�?�=:f = �
�
X
?'�' ='= >�?c&8
�=:'. �& _
'�C��, &�= C&_7
�� 7�: &c�?X�?�=: 
=�>?X�
d== '?�7� C=C>?'
'=, f�
�=�=�
'= = =C>&��=B
'= 7
���f. 	'?C>& >&X&, �>&c� C���=>b 8 B
�?C>8? 
8?�f�?� &�>&�&X==, B&>&�
: 8�C>�U
?> U&C�?7�=B&' '?�7� 7��X='= &�>&�&X=:'=, o>
�&��
: &�>&�&X=: C���=> 
C�?7C>8&' 7�: C8:_= >?�'=�&�&X=� �?CB&�bB=f =�A&�'
d=&���f C=C>?' = 7
���f 8 �
c&�? &c�=f U&�:>=�. 
��
CC=�?CB=' U�='?�&' >
B&� &�>&�&X== :8�:?>C: The Foundational Model of Anatomy (FMA), C&C>&:�
: =_ 
U�='?��& 75 000 B�
CC&8, 120 000 >?�'=�&8 = 168 >=U&8 &>�&T?�=�. FMA - o>& o>
�&��
: &�>&�&X=:, 
U�?7C>
8�:��
: C>��B>��� �?�&8?�?CB&X& >?�
. 	 C���
? U�
8=�b�&� �?
�=_
d==, B&��?Bd=: o>
�&���f 
&�>&�&X=� '&�?> �
CC'
>�=8
>bC: B
B &�>&X&�
�b��? (�?U?�?C?B
��=?C:) =�>?�&U?�
c?�b��? �?C��C�. �>& 
U�='?��& C&&>8?>C>8�?> '&7?�=, U�=�:>&� 8 Open Biological and Biomedical Ontologies (OBO) Foundry, B&>&�
: 
C&C>&=> =_ &�>&�&X=� C '&�?B��:��&X& ��&8�: 7& ��&8�: &�X
�=_'
, &U=C�8
: B
B c=&�&X=�?CB�� C>��B>���, 
>
B = A��Bd=&�
�b���.  

A������		 ��	���
�	� 	 �������"
 �������		 
��>&�&X=: U�=�&�?�=: - o>& «&�>&�&X=:, �
_�
c&>
��
: 7�: B&�B�?>�&� _
7
�= =�= U�=�&�?�=: = CA?�
 

B&>&�&� &U�?7?�:?>C: U&C�?7C>8&' >?C>=��?'�f Cd?�
�=?8 =CU&�b_&8
�=:» (Malone & Parkinson 2010). 
����?8�' '&'?�>&' :8�:?>C: >&, �>& &�= C&_7
�� C 7�: �7&8�?>8&�?�=: >�?c&8
�=� U�&?B>
. ��= '&X�> c�>b 
U�='?�='� B �&B
�b�&� U�?'?>�&� &c�
C>= =�= &f8
>�8
>b �?CB&�bB& C'?���f &c�
C>?�. 	 >&' C���
?, ?C�= 
�&B
�b��? &�>&�&X== C&_7
�>C: c?_ C8:_= C c&�?? &c�='= &�>&�&X=:'=, =f 7&8&�b�& �?U�&C>& =�>?X�=�&8
>b C 
7��X='= &�>&�&X=:'=. 	 �?_��b>
>?, �?B&>&��� ��&8?�b =�>?X�
d== 7&C>=�=' �C>
�&8B&� C&&>8?>C>8=: '?�7� 
B&�d?U>
'= &�>&�&X=� �
_�=���f U�=�&�?�=�. 	 C8&� &�?�?7b, C=C>?'
>=_=��: >
B&? �C>
�&8�?�=: 
C&&>8?>C>8=:, 8&_'&��& C&_7
>b &C�&8� 7�: o>
�&��&� &�>&�&X==. 

A������		 ����	 
�&7C>8?���? o>
�&���' &�>&�&X=:' (B&>&��? C8:_�8
�> >?�'=�&�&X== �?CB&�bB=f C=C>?'), &�>&�&X== 

C8:_=, B
B U�
8=�&, =CU&�b_��>C: 8 B
�?C>8? U&C�?7�=B
 '?�7� B&�B�?>��'= U&�:>=:'= '�&�?C>8?���f 
&�>&�&X=�. �&C�?7�=�?C>8& '&�?> c�>b U�&C>�' = 7&C>=X
>bC: U�>�' C&U&C>
8�?�=: '?�7� U&7&c��'= 
U&�:>=:'=. �
C>&, &7�
B&, C8:_b B&�d?U>&8 >�?c�?> 7&c
8�?�=: �&8�f B&�d?U>&8, B&>&��? '&X�> &>C�>C>8&8
>b 
8 �
CC'
>�=8
?'�f &�>&�&X=:f. �&c
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Ontologists and designers of all countries and subject areas, join us!
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