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	 D??`@ &V>D�:@?D; V�&8&��@�>@ >DD�@8&:�>�, �V�:�@���g � B&�'>�&:�>@ >�?@Y�>�&:�-
�&Y& V�&D?��D?: _��>� 8�; >�B&�'a>&��&-��>?>�@DC&� V&88@��C> �����g >DD�@8&:�>� > 
�_�f&?&C V& �_�>���' �V�:�@�>;' 8@;?@�`�&D?> ����&Y& a@�?�. p��; �f&? V&D:;�@� 
�DD'&?�@�>� V�>�a>V&: V&D?�&@�>; > >DV&�`_&:�>; &�?&�&Y>�@DC&� '&8@�> >�?@Y�>�&:��&Y& 
V�&D?��D?: _��>� (&�?&�&Y>> ���) �_�>���g �����g &f�D?@�. p��; &�?&�&Y>; >DV&�`_�-
@?D; : C�@D?:@ f_>D 8�; D&_8�>; C&�C�@?��g &�?&�&Y>�, D&_8��>gD; >/>�> V&88@��>:�-
�>gD; &?8@�`��'> >DD�@8&:?@�`DC>'> ���@�8@�>;'> >�> �����'> C&��@C?>:'>. 	 D??`@ 
V�@8D?:�@� @� �@�>_a>; : :>8@ D>D?@'� &�?&�&Y>�@DC>g V??@��&: D&8@���>; (Ontology 
Content Design Patterns), C&?&��@ V�@8D?:�;�? D&f&� �@f&�`U>@ a@�&D?��@ B�Y'@�?� &�?&�&-
Y>>, B&�'�>_���>@ &f&f�����@ D>?�a>> V�@8'@?�&� &f�D?> (�V�>'@�, ��D?>@ : D&f�?>>, 
>DV&��@�>> �&�>, ��>�>@ �D?@� � &f¥@C? > 8�.). �??@��� D&8@���>; >DV&�`_��?D; : C�@D?:@ 
D?�&>?@�`��g f�&C&: V�> �_�f&?C@ &�?&�&Y>�. �DD'?�>:@?D; &f�; D>D?@' V??@��&: &�?&-
�&Y>>,  ?C�@ &V>D� &f�>� V�>�a>V >g V�>'@�@�>; 8�; V�@8D?:�@�>; _��>�. ��>:@8@�� &D-
�&:��@ V�@>'��@D?: V�@8�Y@'&Y& V&8g&8 C �_�f&?C@ &�?&�&Y>> ���, C&?&��@ _C����?D; 
: �V�&�@�>> @� >DV&�`_&:�>; > &f@DV@�@�>> C�@D?: &�?&�&Y>�@DC&Y& &V>D�>; V�@8'@?��g 
_��>� : �_�f?�:@'�g � @� &D�&:@ &�?&�&Y>;g _ D��? V&:?&��&Y& >DV&�`_&:�>; V�&:@�@�-
��g �@U@�>�, V�@8D?:�@���g D&8@���>'>D; : �@� V??@��'>.    
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	��f&?C D>D?@'��g �@U@�>� : DB@�@ �V�:�@�>; D�&���'> ?@��>?&�>�`�& �DV�@-

8@�@���'> D>D?@''> ?�@f�@? D&:'@D?�&Y& >DV&�`_&:�>; _��>� > 8���g �_�>���g 
�����g &f�D?@�. 5&:�@'@���@ >�B&�'a>&���@ ?@g�&�&Y>> V�@8&D?:�;�? '&���@ >�-
D?��'@�?� :?&'?>_>�&:��&� >�?@Y�a>> > &f�f&?C>, CC 8���g, ?C > 8@C��?>:��g 
_��>�, V�@8D?:�@���g : «C&'V`�?@��&'» :>8@. �8�C& D@�`�_�&� V�&f�@'&� >�?@Y�a>> 
�_�&�&8��g 8@C��?>:��g _��>� ;:�;@?D; �D?��@�>@ C&�a@V?��`�&� > ?@�'>�&�&Y>�@-
DC&� �@&8�&_���&D?> V�> B&�'>�&:�>> >g «C&'V`�?@��&Y&» V�@8D?:�@�>;. �? V�&f�@' 
&f�D�&:�@� ?@', �?& qCDV@�?�, CC V�:>�&, B&�'��>���? D:&� :>8@�>@ >DD�@8�@'&� D>D?@-
'� > �@U@'�g _8� : �@C&?&�&' V&�@ &D�&:��g V&�;?>�, V�>D��>g >g V�@8'@?�&� &f�-
D?> (���). ��> q?&' :&_�>C@? ?@�'>�&�&Y>�@DC; �@D&Y�D&:��&D?`,  V&�&� > V&�;?>��; 
V�&?>:&�@�>:&D?` q�@'@�?&: B&�'>��@'&� '&8@�>. ��&?>:&�@�>:&D?` V�@8D?:�;@'�g _�-
�>� '&�@? f�?` &f�D�&:�@� > ��>�>@' �`?@��?>:��g :_Y�;8&: � D:&�D?: D>D?@'� � 
qCDV@�?&: &8�&� ���.  
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	 C�@D?:@ &8�&Y& >_ :�>�?&: �@U@�>; �C_��&� V�&f�@'� �_�f&?� ?@g�&�&Y>; 
C&�a@V?��`�&Y& '&8@�>�&:�>; � &D�&:@ B��Ca>&��`�&-a@�@:&Y& V&8g&8 [1]. p��; 
?@g�&�&Y>; &�>@�?>�&:� � V&88@��C� ���`��g q?V&: &�Y�>_a>> :��>D�>?@�`�&Y& 
qCDV@�>'@�? V& >DD�@8&:�>� D�&���g D>D?@'. �@g�&�&Y>; &f@DV@�>:@? B&�'>�&:�>@ 
:_>'&D:;_���g B&�'�`��g Dg@' 8@C��?>:��g '&8@�@�, &V>D�:��>g '&8@�>��@'�� 
���, �@U@'�@ : �'Cg 8��&� ��� _8�> > >DV&�`_�@'�@ 8�; �@U@�>; q?>g _8� V�&-
Y�''�&-VV�?��@ D�@8D?: > 8���@. 	 �'Cg ?@g�&�&Y>> �@�>_&:�� �Y&�>?'� :?&-
'?>_>�&:��&Y& ��>_ D?��C?��� > �_�@U>'&D?> C&�a@V?��`��g '&8@�@� �_�>��&� 
D?��C?���, V�@8�&�@�� '@?&8� D>�?@_ >DV&��>?@�`�&� D�@8� �@�>_a>> V�&f�@'�&-
&�>@�?>�&:���g :��>D�>?@�`��g qCDV@�>'@�?&: � &D�&:@ C&�a@V?��`��g '&8@�@�.  

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

�DV&�`_&:�>@ &f�>g V�>�a>V&: B&�'�>_a>> > ;_�C &V>D�>; &�?&�&Y>� V&_:&�;@? 
D��@D?:@��& �V�&D?>?` �@U@�>@ _8�> &f@DV@�@�>; ?@g�>�@DC&� >�?@�&V@�f@�`�&D?> >�-
B&�'a>&���g D>D?@', �f&?��>g D &�?&�&Y>;'>. 	 �f&?@ [4] f�� V�@8�&�@� Y>f�>8��� 
:�>�? &�Y�>_a>> � &D�&:@ &�?&�&Y>� �g>?@C?��� >�?@Y�>�&:��&Y& V�&D?��D?: _�-
�>� (���) '��`?>8>Da>V�>���&Y& ����&Y& a@�?�. �C&@ �@U@�>@ V�@8V&�Y@? D&_8�>@ 
� &f�@� &D�&:@ &?8@�`��g �@V&_>?&�>@: �����g _��>� �_�>���g �����g &f�D?@�, 
C�8�� >_ C&?&��g V&88@��>:@?D; �@_:>D>'&, > >g V&D�@8���@@ D:;_�:�>@. �8�C& 
V�&f�@' D@'�?>�@DC&� >�?@�&V@�f@�`�&D?>, ?& @D?` &8>�C&:&� >�?@�V�@?a>> >�B&�-
'a>&���g &f¥@C?&: >�?@Y�>��@'�'> D>D?@''>, &D?�?D; 8& C&�a �@ �@U@��&�.  

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

A.G. Oleynik1, P.A. Lomov2,  
Institute for Informatics and Mathematical Modeling of Technological Processes,  
The Kola Science Center of RAS, Apatity, Murmansk region, Russia 
1oleynik@iimm.ru, 2lomov@iimm.ru 

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

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

Citation: Oleynik AG, Lomov PA. Development of the ontology of integrated knowledge space. Ontology of designing. 
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