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BUILDING AN INFORMATION SYSTEM TO SUPPORT SCIENTIFIC
AND EDUCATIONAL ACTIVITIES BASED
ON THE ONTOLOGICAL MODEL OF THE SUBJECT AREA

Abstract. The paper considers an approach to the creating an information system for supporting scientific and
educational activities (ISSEA). Such a system is designed to systematize knowledge and information resources on
the required educational and scientific topics, ensure their integration into a single information space and provide
meaningful access to them.

The conceptual approach to the development process of ISSEA is based on combining the most important
components of Semantic Web technology, in particular, the use of ontology to represent the semantics of information
educational resources and support their intellectual analysis and knowledge management methods to improve the
effectiveness of access to heterogeneous loosely connected information on various aspects of educational and
scientific activities. Such information systems (is) represent information objects of knowledge (in the form of a
network of knowledge and data), search for them, and ontology-driven navigation. ISSEA is equipped with an
ergonomic web user interface and special editors designed to manage the knowledge integrated into it.

Key words: ontology; information system; integration; scientific and educational activities.

Introduction. Modern science and education today need to concentrate and generalize the
accumulated information on various branches of knowledge and use it effectively, but meeting this need is
complicated by the fact that, due to its diversity and multi-aspect, scientific and educational information
resources are dispersed on remote pages of many sites and in distributed electronic libraries and archives.
To solve this problem, it is necessary to solve the problem of bringing such resources related to a given
area of knowledge into a single information space.

Support for the logical integrity of integrated resources will be provided on the basis of an ontology
that provides a coherent and consistent view of the area of knowledge to which the integrated resources
belong.

Combining scientific and educational resources on a given topic into a single information space and
supporting their logical integrity will create prerequisites for solving the problem of providing meaningful
access to them and mechanisms for their intellectual processing to a wide range of users. To ensure such
access, the concept and architecture of an intelligent information system managed by ontology will be
developed.

Domain ontologies currently find their main application in the field of building search engines,
knowledge representation systems, knowledge engineering, and in solving problems of semantic
integration of information resources. Ontology is defined as "a formal specification of conceptualization
that takes place in some context of the domain" [1-2]. Conceptualization, in turn, is defined as the
representation of the subject area through the description of a set of concepts (concepts) of the subject area
and the relationships (relations) between them.
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The information system for scientific and educational activities performs the following functions:

1. Provides access to information about various aspects and participants of scientific activity,
researchers' personalities, groups, communities and organizations involved in the research process.

2. Allows you to integrate related resources on the Internet (relational databases, XML and HTML
resources, news channels, etc.) into a single information space.

3. Provides a means to search for information of interest to the user in the entire information space of
the portal.

4. Provides informational support for resource users (for example, when announcing various events
and events).

5. Supports a flexible user interface that allows you to take into account the user's preferences when
working with the resource and the services provided.

Conceptual model of knowledge representation. To represent the knowledge of the ISSEA,
a formalized model is needed that provides flexible means of describing the concepts of the problem and
subject areas and various semantic relationships between them [3-4]. An important requirement for the
knowledge representation model is the ability to set restrictions on the values of properties of objects in
the domain and describe the semantics of relations in the form of axioms [5]. Metaontology of the
following type is proposed as a conceptual model of knowledge representation that meets the requirements
described above:

O=(K,B, T,D, S, P, A),

where K is a finite non-empty set of classes describing concepts of some subject or problem domain; B is a
finite set of binary relations defined on classes (concepts);T be a set of standard types, D-set of domains
(sets of values of the standard string type); S is a finite set of attributes that describe the properties of
concepts K and relations B, P-set of restrictions on the values of attributes of concepts and relationships; A
is a set of axioms that define the semantics of ontology classes and relations. There are three types of
relationships in the ontology: BT is an asymmetric, transitive, reflexive binary inheritance relation that can
be used to construct hierarchies of K concepts; BP is a binary transitive inclusion relation ("part-whole")
and BA is a finite set of associative relations [6-7].

The ISSEA ontology is based on the above meta-ontology. To simplify the system configuration for
the selected area of knowledge and its further maintenance, the basic ontologies that are independent of
the IS domain are highlighted, as well as a subject ontology that describes a specific area of knowledge
(figure 1). As the base ontology was selected as two of the ontology. The first of them describes the
problem area of the system. It does not depend on the subject area of the system and is a top-level
ontology that includes classes of concepts related to the organization of educational activities, such as
Person, Organization, Scientific activity, Scientific events, Publication, Geographical location, and a
Collection of conference materials. Such concepts are used to describe participants in ontology,
organization of educational work, events (seminars, conferences), joint projects, and various types of
information resources.

The second ontology is the ontology of subject knowledge, which defines meta-concepts for
describing the concepts of possible subject areas, which define structures for describing the concepts of a
specific area of knowledge. The terms of the subject area of the second ontology include the Training
course, Competence, The task of the training course, methods for solving problems, and the Result of the
course development.

The concepts of basic ontologies are linked by associative relations, the choice of which is made not
only based on the completeness of the representation of the problem and subject areas of IS, but also
taking into account the ease of navigation through educational content and information search. The
ontology built in this way allows you to describe the subject and problem area of IS, and also sets
structures for representing real objects (including information resources) and relationships between them.
The semantics of relations between information objects is determined by the relations defined between the
corresponding ontology concepts. The totality of such information objects and their connections forms the
information content or ISSEA content.

— 46 ——



ISSN 1991-346X Series physico-mathematical. 6. 2020

Ontology
upper
level Scientific activities | Organizer 1 Organization

o e Participant e

- Participant Works

Subclass -

Person

Conference le Participant > =
- e

Scientific activity -
-

Author
———
Publication

Collector

Teaches =2
Subclass

‘ Project The conference proceedings
: Direction

Literature

Ontology
subject | Training course The learning outcome of the course | science section
knowledge T - - > =

Forms Subclass Subclass
Tatk Produces

Competence Skills

Task of the training course «— Decides Methods for solving problems of the training course

Figure 1 - Basic ontologies ISSEA

Information content of the ISSEA. Setting up the ISSEA for the subject area and managing the
system content is carried out using specialized editors (ontology editor and data editor), implemented as a
web application and available to registered users-experts on the Internet. The ontology description
language and the ontology editor were selected and designed in such a way that they were clear,
transparent, and easy to use. As a prototype of the ontology description language, the Already well-
established SEMP-TAO knowledge representation language ISSEA taken [8-12].

The main structure for representing knowledge and data in this language is a heterogeneous semantic
network consisting of objects connected by directed binary relations. The object of a semantic network can
be any entity of the subject area identified by an expert or knowledge engineer. Each object is
characterized by its own name and the values of the object's attribute slots. Restrictions can be set on
object slots, which are logical expressions that link the values of object slots. Objects with the same
properties are combined into classes. Classes have an inheritance relation defined that forms a class
hierarchy. A special feature of relationships is that they can have their own attributes that define the
relationship between arguments:

R( Argl.Arg 2, Matr),

where R is the name of the relationship, Argl, Arg 2 —relation arguments (classes), Matr — a set of
attributes that describe additional properties of the relationship.

Mathematical properties such as transitivity, symmetry, and reflexivity can also be attributed to
relationships. Ontologies are managed using the ontology editor. In order to ensure distributed ontology
development, this editor supports a mechanism for delegating rights to experts at different levels. You can
use the ontology editor to create, modify, and delete any ontology elements — classes, relationships,
domains, and define and modify concept hierarchies.

For a more convenient representation of ISSEA information, the ontology editor includes tools for
configuring knowledge and data visualization, which allow you to set a template for visualizing objects of
this class and a template for visualizing links to them for each ontology class. A class object visualization
template defines the order in which all its attributes and related relationships are displayed. For clarity and
meaningful representation of a reference to a specific class object, the visualization template can include
both attributes of this class, and attributes of classes associated with it by relations, as well as directly
attributes of these relations. The attribute values included in the link template are used to build a text
representation of the object reference (hyperlinks). In order to exchange ontologies with other information
systems, as well as to integrate ontologies developed by other researchers into the ISSEA, a subsystem
that performs two functions has been implemented and is being debugged: 1) converting an ontology
presented in the ISSEA format to an OWL representation, and 2) translating an ontology presented in the
OWL format to an internal ISSEA format.
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New information objects are entered using an ontology-driven data editor. The data editor allows you
to create, edit, and delete information objects and relationships between them. Forms for entering specific
10 and their relationships are automatically generated using the ISSEA ontology. The peculiarity of the
proposed approach is that the ISSEA provides access not only to its own information resources, but also
supports navigation through pre-marked (indexed) resources located on the Internet. At the same time,
information about resources is accumulated by a collector of ontological information about resources, i.e.
a special ISSEA subsystem that collects, analyzes, evaluates relevance, automatically indexes and
classifies Internet resources that are close to the subject of is. Collector includes two modules: 1) module
for collecting information (search robot) and 2) module for indexing and classifying resources. The
information collection module searches for web documents using links set by experts and stored in a
special database, and also determines their relevance to the IS topic. The resource indexing and
classification module uses an ontology and a subject dictionary to build a meaningful index for each
document and define the science section that it belongs to.

The organization of meaningful access on the basis of ontologies. Meaningful access to
systematized knowledge and information resources of a given area of knowledge is provided by means of
advanced navigation and search tools provided by ISSEA. The main scenario of a user working with
ISSEA consists of selecting objects of a certain class either directly using visualization tools, or using a
search engine, viewing similar objects, navigating through their associations, and filtering their lists.

Navigation. For the end user, the data for the ISSEA is represented as a set of related information
objects. All information about a particular object and its relationships is displayed as an HTML page, the
format and content of which depend on the class of this object and the visualization template specified for
it. In this case, objects associated with this object are represented on its page as hyperlinks that allow you
to go to their detailed description.

The list of objects is displayed as a page containing a set of links to these objects. For large arrays of
objects, a composite page is formed that includes a list of pages with navigation elements according to the
ISSEA data, which is the process of moving from one information object to another using the links set
between them. For example, when viewing information about a specific Grant, we can see the values of its
attributes and its relationship to other objects. Using the links provided as navigation elements, you can
view detailed information about both direct links and reverse links (about grant participants, about
publications describing this grant). When you click on a specific link of any information object, we can
get a fairly large list of objects (for example, a list of all participants in a major project or conference). In
this regard, a mechanism for filtering lists of information objects was introduced, which is understood as a
way to select a subset of 10 from the list by imposing restrictions on it, i.e. filter tasks. The filter is a set of
conditions that define acceptable values for 10 attributes and requirements for the existence of links with
other information objects. This method allows you, for example, to filter a set of project participants by
age or scientific degree (conditions for an attribute), and by the research methods they use (conditions for
a related object).

Search. The search is also based on ontology, which allows the user to set the query in terms of the
ISSEA domain. The main elements of such a query are the concepts and relations of the ontology, as well
as the restrictions that the required data must satisfy. Acceptable limits for an attribute depend on the type
of its values. For example, for attributes such as "number" (integer) and "date" (data), you can set an exact
value or an acceptable range of values. To set restrictions on objects that are associated with an associative
relationship with the desired object, the user can set conditions for the values of all attributes of related
objects. Conditions can also be set for the attribute values of the corresponding relationships. For example,
the query "Find recommended literary works of the type "article" in a training course in the period from
1920 to 1990".formally it will look like this:

Class «Training course»:

Relation «recommended literary worksy:

Class «Publication»

Attribute «Type» = «article »

Attribute «Start date »: (>=1920) & (<=1990)

Attribute «Expiry date»: (>= 1920) & (<=1990)

Now the search queries are specified using a special graphical interface that is managed by the
ontology of the ISSEA. When the user selects a class of information objects to search for, a search form is
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automatically generated.this form allows you to set restrictions on the attribute values of objects of the
selected class, as well as on the attribute values of objects associated with this object by associative
relations.

Conclusion. To date, there are a large number of approaches to building an information system that
are based on using ontology as a conceptual model. The proposed approach to building an information
system is based on the technology being developed for creating and maintaining distributed learning
information environments. The purpose of the technology for organizing information resources of
knowledge on ISSEA is to structure, systematize, organize context-dependent search, as well as generate
new knowledge based on existing knowledge in the environment. The information base of the ISSEA
consists of ontologies that, along with the traditional description of the subject area, contain a related
description of the structure and typology of the corresponding data stores and network resources. In
addition, using the ontology as the basis of the ISSEA, which is its declarative component, makes the
system easily extensible and customizable, so that it can integrate both new knowledge and new sections
of information resources.

Ontology provides tools for effectively presenting a variety of information on a given topic, supports
the systematization and integration of relevant information resources, and provides meaningful access to
them.

Thanks to the use of ontologies as an information model, the ISSEA is not just another catalog of
resources on a given topic, but a network of knowledge and data that allows you to maintain easy
navigation and meaningful search through its links. Dividing the ISSEA ontology into subject-independent
and subject-specific ontologies makes the ISSEA customizable for any field of scientific knowledge. The
proposed possibility of declarative adjustment of the ontology during the operation of the ISSEA will
allow tracking the dynamics of new knowledge and information resources on the topic and thus support its
relevance and usefulness.
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? AKIIapaTTHIK %KOHE eCenTeyill TeXHONOTHsAIap HHCTHTYTHI, AMaThl, Kasaxcran;
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MOHIIK AWUMAKTBIH OHTOJIOT MSITBIK MOJIEJI HETT3TH/IE
FBIJIBIMU-BLIIM BEPY KbISMETIH KOJIJIAY/IbIH
AKIAPATTBIK JKYWECIH KYPY

AnHoranusi. JXymeicta FBUTBIME-OiiM Oepy KBI3METiH KONIAYABIH aKIapaTTHIK >KYWeCiH Kypy Tocini
KapacTeIppUIapl. MyHIal Jkylie Tanam eTiieTiH OuTiM Oepy OHe FBUIBIMH TaKbIPbINTAp OObIHINA OLTIM MeH
aKIapaTTHIK pecypcTapbl Xyieneyre, onapablH OipbIHFail aKmapaTThIK KeHICTIKKe KipirylH KaMTaMachl3 €TyTe jKOHe
olapra Ma3MyHJABI KOJ JKETKi3yAl KamTaMachl3 eTyre apHainfaH. FbeuteiMu-OiniM Oepy KBI3METIH KOJJayIbIH
aKIapaTThIK JKYHECiH d3ipiiey mpoIleciHe TYKbIPhIMAAMANBIK Ko3Kapac Semantic Web TeXHOIOTUACHIHBIH MaHbI3/IbI
KOMITOHEHTTepiH OipiKTipyre, atan aTKaHaa, akapaTThK OiliM Oepy pecypcrapblHbIH CEMaHTHUKAChIH YChIHY YIIIH
OHTOJIOTUSIHBI KOJIIaHYFa jkoHe OiLniM Oepy MeH FhUIBIMHM KBI3METTIH SpTYpJli aclekTijiepi OOMbIHIIA reTeporeHi
anci3 OaiiaHbICKAaH aKmaparka KOJI JKeTKI3yAiH THIMIUITIH apTThIpy YIIIH OJapiblH 3HUATKEpIIK Tajlaybl MeH
Oinmimui Oackapy oIicTepiH KojjayFa HerizmenreH. MyHpaall akmapaTThIK Kyilenaep aknaparThelk OUTiM 0ObeKTiUIepiH
YyChIHY bl (OUTiIM MEH JepeKTep Keidici TypiHzae), onapisl i3ey/l KOHE OHTOJIOTHs OacKapaThlH HaBUTALMSHBI
KaMmTamachI3 etefi. FeurbiMu-6imiM Oepy KbI3METiH KOMAAayAbIH aKIapaTTHIK KYHECIHIH IPTOHOMHKAIIBIK KOJJaHYIIIbI
web-uHTepdeiiciMeH XoHe ofaH OipikTipinreH OumiMIi Oackapyra apHaiNFaH apHAWBl peJakTopiapMeH XaOIbIK-
TasFaH. ByriHTI TaHaa OHTOJIOTHSIHBI TY)KBIPHIMIAMAJIBIK MOJIENb PETiHAC NalfaiaHyFa HETI3CIreH aKnapaTThIK
KYHEH] KYpYIOBIH KONTereH Tocinaepi 6ap. AKnapaTThIK KYHeHl KYpYAbIH YCHIHBUIFAH TOCLUTI TapaThIIFaH OKBITYABIH
aKMapaTTHIK OPTACHIH KYpYy JKOHE KOJIay YIIiH 93ipJCHIeH TEXHOJOTHSIHBIH HETi3i OOJBIN TaOblIaasl. AKIIapaTTHIK
OimiM  pecypcTapblH  YHBIMIACTBIPY TEXHOJOTHSCBIHBIH MAaKCaThI-KYpPBUIBIMIAY, JKYHeley, KOHTEKCTKE Toyesi
i3neyai YHBIMAACTBIPY, COHBIMEH KaTap aKmapaTTHIK JKyHenaep Heri3iHae »aHa OuTiMIi KaubInTacTeipy. FhutbiMu-
OiiM Oepy KbI3METIH KOJIaylIbIH aKMapaTThIK KYWECIHIH aKMapaTThIK HETi3i OHTOJIOTUSAAH TYPabl, OJlap MOHIK
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alfMaKTBIH JOCTYPIIi CHITaTTaMachIMEH KaTap THICTI AepeKTep KoiMaraphl MEH JKENUIK PecypCTapAblH KYPHUIBIMEI
MEH THUIOJOTHACHIHBIH CUITaTTaMachlHAH Typajpl. COHBIMEH Karap, OHTOJO-THSHBI aKMapaTThIK >KYHeHiH Herisi
peTiHae maiinanaHy, OHBIH AEKIApaTHBTI Kypampmac Oeiiri OonbIn TaOBUIAABI, KYHeHI OHall KeHeWTemi >KoHe
KoH(UTypanuusnaiiipl, COHbIH apKachlHIA >KaHa OLTIM Je, aKmapaTThIKPECYpCTapblH jkaHa Oenimuepi Je ofFaH
KOCBLIIA aJajpbl.

Onrosnorust OepiireH TaKpIPbI OOMBIHINIA P TYPJi aKHmapaTThl THIMJI YChIHYFa, THICTI aKMapaTThiK pecyp-
CTap/ibl XKyHeneyre )kKoHe MHTerpaLusiiayFa s)koHe oJapFa Ma3MyH/Ibl KOJI XKETKi3yre MyMKiHAIK Oepeti.

Onrosorust OOWBIHIIA KeJleciiep aBTOMATThI TYp/e KYpbUlaibl:

e AKmnaparThIK )KYHEHIH ilIKi gepekrep 0a3achbIHbIH CXeMachl (JepeKTep 0a3achIHbIH JIOTUKAIIBIK KYPBUIBIMBI
JKOHE OHBIH TYTAaCTBIFbIH ILIEKTEY);

e AKNapaTThIK KYHEHIH JEPEKKOPBIH JepeKTepMEH TOJTHIpyFa apHaJfaH HbIcaHgap (OHTOJIOTHS YFbIMJa-
PBIHBIH JaHaJIapbl O0JIBIN TaOBLIATHIH aKIIApaTTHIK 0OBEKTLIED);

e AKnapaTTHIK JXKYWEHIH aKIapaTTHIK KEHICTiri OOWBIHIIA HaBHUTAIMs CXeMachl (OHTOJOTHS KaTBIHACTAPHI
OOMBIHIIIA);

e I3ney cypaysiapblHbIH (OopMaIapbl (OHTONOTHS YFEIMAAPBl MEH KaThIHACTAPhl OOWBIHIIA).

OHTOJIOTHSIHBI AKNAPATTHIK MOJIENb PETIHAE KOJIAHY/AbIH apKachlHAa FBUIBIMHU JKOHE OuTiM Oepy KbI3METiH
KOJIIayIbIH aKMapaTThIK Kyieci-0yi1 OepiireH TakpIpbil OOWBIHILIA PECYPCTAapIbIH TaFbl Oip KaTajorbl FaHa eMmec,
COHBIMEH KaTap bIHFaWIbl HaBUralys MEH Ma3MYH[bI i3/1ey/l KOJJaWThiH OlTiM MEH MaiiMeTTep *kexici. FruibiMu
XKoHE OUTiM Oepy KBI3METIH KOJIIAyAblH aKMapaTThIK JKYHECIHIH OHTOJOTHMSACHIH IIOHIC TOYENI JKOHE MOHJIK
OHTOJIOTHSIFA 06y FhUIBIMH OUTIMHIH Ke3-KelreH canacbiHa ukempeneni. [laiinanany OapbIChIHIA OHTOJIOTHSIHBI
JIEKJIApAaTHBTI KailTta KYpy MYMKIHIIIT FBUIBIMH-OUIIM Oepy KbI3METiH KOJJIAyAbIH aKIapaTThIK XKYHeci TaKbIpbIIl
OOMBIHIIA XaHA OUTIM MEH aKMapaTTHIK PEeCypCTapiblH Haijga 0Oy JAMHAMHKACHIH OakKpUIayFa MYMKIHIIK Oeperi
JKOHE COJI apKbUIBI OHBIH ©3€KTUIIr MEH MaiiIalIblIbIFBIH KOJIJay/Abl KAMTaMachl3 eTei.

Fruteimu-6intiM Oepy KpI3MeTiHe apHaJIFaH aKIMapaTThIK XKyHe Keneci PyHKIUAIapIsl OPBIHIARIB:

1. FoutbiMH KBI3METTIH OpTYpJi acmeKTiJiepi MEH KaThICYIIbUIApHI, 3epTTEYIIUICPIiH TYIFaIapsl Typajbl
aKIaparka, 3epTTey IPOLECiHe eHTI31ITeH TonTap, KOFaMIACTHIKTap MEH YHBIMIAp Typallbl aklmapaTka Kol )KeTKi3y Il
KaMTaMachI3 eTell;

2. BaiinanbicTel pecypcrapiasl VHTEepHETKE (pessiuusuiblk nepektep 6azacsl, XML sxone HTML pecypcrapsi,
JKaHAIBIKTap apHajapbl xoHe T.0.) OipbIHFail aKIapaTThIK KEeHICTIKKe OIpiKTIpyre MyMKIHIIK Oeperi;

3. TlopranmeiH OapyblK aKHapaTTHIK KEHICTIMIHAE NaladaHylIbIHbI KbI3BIKTHIPATBIH aKMapaTThl i31ey
KYpaJIIapbIH YCHIHAIBI,

4. Pecypc mnaiinanaHynibuiapblHa akmapaTThIK KOJJIayAbl KaMTaMachl3 eTefi (MbIcalibl, SpTYpili OKHFajap MEH
ic-IIapajap/bl )Kapusuiay);

5. PecypcrapMeH >koHE KOPCETUICTIH KBI3METTEPMEH JKYMBIC iCTE€y Ke3iHJAe MaiiflalaHyIIbIHbIH KajJayblH
ecKepyre MYMKIiHZIK OepeTiH HKeMli TaiaanaHybl HHTepdeiciH KOITai b,

Tyiiin ce3aep: OHTOIOTHS, aKIMAPATTHIK KYHe, MHTETPaIls, FRUIBIME XKOHE O1TiM Oepy KbI3METi.

2K.B. Canqupmekosa', M.A. Caméer6aesa'?, JI.A. Tycynos', 2K.T. AnTbin6exona’

1EBpa31/117101<or0 HarmoHanbHoro yHuBepcureta um. JI. H. I'ymunesa, Hyp-Cynran, Kazaxcras.
*UucTuTyT HEQOPMALIMOHHEIX U BRIYUCTHTEIBHBIX TEXHOIOTHi, Anvatsl, Kazaxcras.
Tapasckuii HHHOBALIMOHHO-IYMaHHTapHOTo yHUBepcuTera, Tapas, Kasaxcran.

IHOCTPOEHHE I/IH(I)OPMAIII/IOHHOP'I“CI/ICTEMI)I MMOJAEPKKHA
HAYYHO-OBPA3OBATEJ/IBHOU AESITEJIBHOCTH
HA OCHOBE OHTOJIOI'MYECKOU MOJEJIX ITPEJIMETHOMU OBJIACTH

AnHoTtanusi. B pabore paccmarpuBaeTcsi MOAXOA K CO3JaHUIO HMH(POPMAIMOHHOW CHUCTEMBI MOAICPIKKA
Hay4HO-00pa3oBarenbHOl AestensHocTH (MCHO/). IlogoOnas cucrema mpu3BaHa CHCTEMAaTH3MPOBATH 3HAHUSA U
nH(pOpMaLMOHHBIE PECYPCHI IO TpedyeMoil 00pa3oBaTeIbHON 1 HAYYHON TeMaTHKe, 00ECIeYUTh UX UHTETPALUIO B
enanHoe MH(OPMAIIMOHHOE MPOCTPAHCTBO M MPEIOCTABUTh K HUM COJCPIKATENIBbHBIA JOCTyI. KOHIenTyanbHbIN
moxxoa k mpoueccy paspaborku MCHOJI 0asupyercs Ha OOBEIUHEHHWH HAWOOJIEEe Ba)XKHBIX KOMIIOHCHTOB
TexHoysorud Semantic Web, B YaCTHOCTH, WCIIOJb30BAHMU OHTOJOTMH JUIA NPEACTABICHUS CEMaHTHKU
HH(POPMAIMOHHBIX 00pa30BATEIbHBIX PECYpPCOB W MOJJICPKKA WX WHTEIUICKTYadbHOTO aHajiW3a W METOIHMK
YOpaBJICHUS 3HAHUSAMHE ISl TIOBBIIICHHUS 3()()EKTUBHOCTH JOCTYIA K TeTEPOTEHHON CIIa00CBA3aHHOW WH(pOpMAIHU
M0 pa3IMYHBIM aclieKTaM OOpa30BaTEIEHOW W HAYYHOH IesTenbHOCTH. Takue wHpopMmanuoHHble cuctembl (HC)
o0ecreunBaroT MpeacTaBIeHne HHQOPMAIIOHHBIX 00BEKTOB 3HAHMH (B BUAE CETH 3HAHWW M JAHHBIX), UX TOWUCK U
ynpasisiemyto oHToorueit Hapuranuto. MCHO/] cHaOkeH 3)proHOMUYHBIM TOJIB30BATENBCKUM Web-uHTepdericoM u




ISSN 1991-346X Series physico-mathematical. 6. 2020

CHELHUaIbHBIMU PEAAKTOPAMH, IPEAHA3HAYCHHBIMHU JUI YNPABICHUS 3HAHUSIMH, MHTETpUpyeMbIMH B Hero. Ha
CETOHSALIHNI JIeHb CYIIECTBYET OOJIBIIOE KOJMYECTBO IOJIXOJOB K ITOCTPOCHHIO HWH(OPMAIMOHHONH CHCTEMBI,
KOTOpBIE 0a3MpPyIOTCs Ha UCTIOIb30BAaHUU B KaUeCTBE KOHIENTYaIbHOI Mozesn oHTostoruio. [Ipearaemslii moaxon
K HOCTPOEHHIO HMH(OPMALMOHHOH CHUCTEMBI IIOJIOKEH B OCHOBY pa3pabaThiBaeMOil TEXHOJOTMHM CO3LaHHSA H
CONPOBOXKICHUA HH(POPMALIMOHHBIX Cpel pacnpelereHHoro oOydeHus. llenblo TEXHOJIOTMM OpraHHM3aLUH
nHpopMannoHHEIX pecypcoB 3HaHmii Ha MCHOJ] sBnsiercs cTpyKTypH3amus, CHUCTEMaTH3alWs, OPTaHU3aIsL
KOHTEKCTHO3aBUCHMOT'O TIOMCKa, a TaK)Ke IeHepals HOBBIX 3HAHMH Ha OCHOBaHHMHU yxe umerommxcs B cpene VC.
HNudopmanmonnyro ocaoBy MCHO/] cocTaBisiOT OHTOJOIMH, KOTOPHIC HApsaAy C TPATUIMOHHBIM OIMCAHUEM
NpeAMETHOW 00JacT CoAep)KaT COOTHECEHHOE C HUM OIMCAHWE CTPYKTYPhl W THIIOJIOTMH COOTBETCTBYIOIMX
XpaHWJIMII JIaHHBIX M CETEBBIX pecypcoB. Kpome Toro, ucnonp3oBanue B kadectBe ocHOBB MICHO/] onronoruwm,
SIBIISIFOLLICHCS €€ JICKJIapaTUBHBIM KOMIIOHEHTOM, J€JIaeT CUCTEMY JIETKO PacIIUpseMOi U HacTpanBaeMoi, Onaroxaps
YeMy B Hee MOTYT MHTEIPHPOBAThCSI KaK HOBBIE 3HAHMUS, TaK M HOBBIE CPe3bl MH(POPMAIMOHHBIX PECYPCOB.

OHTONOTHS TPENOCTaBISET cpeAcTBa s 3()(EKTHBHOTO TpeACTaBICHUS pa3HooOpa3sHOW WHGOpMAIH IO
3aJaHHOM TeMaTHKe, MOJIEPKUBACT CHCTEMATHU3AIMIO ¥ MHTETPAIMIO PEIEBAaHTHBIX MH(OPMAIIIOHHBIX PECYPCOB U
COJICPIKaTENbHBIN TOCTYH K HHUM.

ITo oHTONOTMM aBTOMATHYECKH CTPOSITCS:

e cxema BHyTpeHHe# 0a3bl qanabIx VIC (Joruyeckas ctpykrypa B/l u ee orpaHndeHns eI0CTHOCTH);

e opwmsl i 3anonuenus bJ] UC nanapiMu (MHGOPMAIMOHHBIMU OOBEKTaMHU, SBIISIOLIMMHCS 3K3EMILIIPaMH
MOHATHUII OHTOJIOTHH);

e cxema HaBurauuu 1o uHdopmauuoHHoMy rpoctpaHcTBy VIC (110 OTHOIIEHUSIM OHTOJIOTHH);

e  (hopMBI MOUCKOBBIX 3aMPOCOB (IO TOHATHSIM M OTHOLIEHHUSM OHTOJIOTHH).

Bnaronapst ncrons30BaHNI0 OHTOJIOTHH B KayecTBe nHpopMannonHoi monenu, MCHO/I npencrasiser coboi
HE MPOCTO €lle OJMH KaTaJor PECypcoB IO 33JaHHOIM TeMaTHKEe, a CeThb 3HAHWH W JaHHBIX, 110 CBS3AIM KOTOpPOH
moJAep KuBaeTcs ynoOHas HABUTAIN U colepKaTeNbHbIN mouck. Paznenenne onronormm MCHO/] Ha mpeameTHO-
He3aBUCHMEBIe U TpeaMeTHble oHToNornu nenaetr MCHO/ HacTpamBaeMbIM Ha JIFOOYIO 00NIacTh HAyYHBIX 3HAHHU.
A BO3MOXXHOCTBH NIEKJIAPAaTHBHOW MOACTPOHKH OHTONoTHH B xoje dkcmuryatanmd MCHO/] mo3BoinuT OTCIEKHUBAThH
JUHAMHUKY IOSBJICHUS HOBBIX 3HaHWUM M HMH(OPMAILMOHHBIX PECYPCOB IO TEeMaTHKE M, TEM CaMbIM, O0ECHEUHT
MOJJIEPAKKY €r0 aKTyaJIbHOCTH U MOJIE3HOCTH.

NndopmanuonHasa cucremMa AI8 HAy4HO-00pa30BATEIbHOH JeATEIbHOCTH BbINOJHACT CieIyIOLIHe
byHkum:

1. obecrieunBaer nocTyn K MHGOPMALMKM O Pa3lIMUHBIX ACMEKTaxX M YYaCTHHKAaxX Hay4yHOH NesTelIbHOCTH,
JMYHOCTSIX HCcienoBaTeneld, MHpOpMaIuy O TPYIIax, COOOIECTBaX U OpraHU3alMsIX, BKIIOYEHHBIX B HCCIIEI0Ba-
TEJIbCKUHN IpoLece;

2. TO3BOJISIET MHTETPUPOBATh CBSI3aHHBIE pecypchl B ceTn VHTepHeT (peisiumoHHble 0a3bl naHHBIX, XML n
HTML pecypchl, HOBOCTHBIE KaHAEI | T. [.) B €IUHOE HHOOPMAIIMOHHOE IIPOCTPAHCTBO.);

3. mpenocTaBiIsAeT CPEICTBA MONCKA MHTEpEeCyIomeil mosp3oBares nHpopManuy Bo BceM HMH(POpMannOHHOM
MIPOCTPAHCTBE MOpTaNa.;

4. obecneunBaeT MHGOPMALMOHHYIO MOJJEPKKY MONB30BaTeNell pecypca (HanpuMep, aHOHCUPOBaHUE pas3iIny-
HBIX COOBITHI U MEPONPUSATHI );

5. moauepKMBaeT THOKHMH MOJB30BAaTENbCKU HHTep(deiic, MO3BOJSIONMIA yYUTHIBATH IPEAIIOYTCHUS
TMI0JIB30BATEIS IIPH PAdOTE C PECYPCOM U MPEJOCTABISIEMBIMH YCIIyTaMH.

KaroueBbie cioBa: oHrojorusi, HHGOPMaOHHAs CHCTEMa, MHTErpalys, HayuyHO-00pa3oBaTelbHasl JesTeNb-
HOCTb.

Information about authors:

Sadirmekova Zhanna Bakirbayevna, PhD student of specialty 6D070300 "Information system", L.N. Gumilyov Eurasian
National University, Nur-Sultan, Kazakhstan, e-mail:Janna_1988@mail.ru, https://orcid.org/0000-0002-7514-9315;

Tussupov Jamalbek Aliaskarovich, Head of the Department of Information Systems, Eurasian National University named
after LN Gumilev, Doctor of Physical and Mathematical Sciences, Nur-Sultan, Kazakhstan, e-mail:tussupov(@mail.ru,
http://orcid.org/0000-0002-9179-0428;

Sambetbayeva Madina Aralbayevna, Ph.D., Associate Professor, Nur-Sultan, Kazakhstan, Department of Information
Systems, Eurasian National University named after L.N. Gumilev. Senior Researcher, Institute of Information and Computing
Technologies, Almaty, Kazakhstan, e-mail:madina_jgtu@mail.ru, http://orcid.org/0000-0001-9358-1614;

Altynbekova Zhanar Tansykovna, senior lecturer of the Department of "Information and communication technologies" of
Taraz innovation and Humanities University, Taraz, Kazakhstan, e-mail: jankal930@mail.ru, http://orcid.org/0000-0001-5258-
7243




News of the National Academy of sciences of the Republic of Kazakhstan

REFERENCES

[11 Arsky YuM, Gilyarevsky RS, Turov IS, Chyorny Al (1996) Infosphere: information structures, systems, and
processes in science and society 489 (in Eng)

[2] Fedotov AM, Tusupov JA, Sambetbayeva MA, Fedotova OA, Sagnayeva SK, Bapanov AA, Tazhibaeva SZ (2016)
Classification model and morphological analysis in multilingual scientific and educational information systems 96-111(in Eng)

[3] Zagorulko Y, Borovikova O, Zagorulko G Pattern-based methodology for building the ontologies of scientific subject
domains 529-542 (in Eng)

[4] DSpace: an open source solution for accessing, managing and preserving scholarly works. Retriewed from:
http://www.dspace.org (in Eng)

[S] Sadirmekova ZhB., Tusupov DA. (2019) Institutional open access repositories 483—486 (in Eng)

[6] Functional requirements for bibliographic records, final report. URL: http://archive.ifla.org/VIl/s13/frbr/frbr.htm.

[71  Zhizhimov OL, Fedotov AM, Fedotova OA, Construction of a generic model of an information system for processing
scientific heritage documents 5-14 (in Eng)

[8] ANSI/NISO Z39.88-2004 (R2010) (2010) The open URL framework for context-sensitive services. National
Information Standards Organization 122 (in Eng)

[91 CERIF 2008 - 1.2 Full Data Model (FDM). Introduction and  specification. =~ URL:
http://www.eurocris.org/Uploads/Web%20pages/CERIF2008/Release_1.2/CERIF2008_1.2_FDM.pdf (in Eng)

[10] Library linked data incubator group final report. Retrieved from: http://www.w3.0org/2005/Incubator/Ild/ XGR-Ild-
20111025

[11] Braginskaya L, Kovalevsky V, Grigoryuk A, Zagorulko G. Ontological approach to information support of
investigations in active seismology 27-29. https://doi:10.1109/RPC.2017.8168060 (in Eng)

[12] Fedotov AM, Tusupov JA, Sambetbayeva MA, Sagnayeva SK, Bapanov AA. Nurgulzhanova AN, Yerimbetova AS
(2016) Using the thesaurus to develop it inquiry system 44-61(in Eng).
URL: http://www jatit.org/volumes/Vol86No1/6Vol86No1.pdf




