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HaJIbHOM SKOHOMMKHU M TPEOOBAHMSIM KadeCTBEHHOM
TEXHOJIOTMIECKOM TpaHChopMaIn T100aJIbHOM KO-
HOMUKH.

Pe3yabTatel. PaccMoTpeHa mpobjieMa mo3UIIMOHM -
pOBaHUs HALMOHAJIbHONW 3KOHOMMKHU B IJIOOAJIBHOM
SKOHOMUYECKOM IMPOCTPAHCTBE B MIEPUOM CMEHbBI T€X-
HOJIOTMYECKUX YKJIaJOB WM YETBEPTON MPOMBIIIIECH-
Ho¥i peBostoLu. OG0CHOBaHA POJIb CUCTEMBI 00pa30-
BaHMS B IIEPEXOMHBIE TTEPUOILI SKOHOMHUUYECKOTO pa3-
BUTHSI KaK MHCTUTYTA, YCKOPSTFOIIETO TEXHOJIOTMIECKUIA
nporpecc. B pamMkax TeopeTMUeCKHNX ITOJTOXECHUNA MH-
CTUTYLIMOHAJIM3MA C TIPUMEHEHUEM CUCTEMHOTO aHAIN3a
chopMHIpOBaH KOHIICTITYaIBHBIN TTOIXOMI K BEIOOPY aK-
TYaJTbHBIX XapaKTePUCTUK CUCTEMbI 00pa30BaHMSI C yUe-
TOM COCTOSTHUSI HalITMOHAIBHOI 95KOHOMUKU. [1poBeme-
Ha MHTEpIIpeTalus MOJOXCHUNA MOACIN MUAAKTHYC-
CKOIf CUCTEMBbI B TEPMUHAX 9KOHOMUYECKOTO Pa3BUTHS
C YYETOM INI00AJIbHBIX TEXHOJIOTUUECKUX TpaHchopMa-
LU, ApTYMEHTHPOBAH KOHIIENITYaIbHbBIM MTOAXOJ K BbI-
0Opy CTPYKTYphI CUCTEMBI 0Opa3oBaHUsl B AuUara3oHe
,,[J100aJIbHOE — HALIMOHAJIbHOE“ Y OXapaKTeprU30BaHbI
JIeTCPMUHAHTHI TAHHOTO BBIOODA.

Hayunass HoBu3Ha. OOGOCHOBaH KOHIIETITYaJIbHBIM
MOOXON K pealu3alluy Au3aiiHa CHCTeMBI 00pa3oBa-
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Purpose. Developing a matching method for the qualifications specified by different national and international
qualification systems. This matching is an important part of efficient semantic retrieval of complex information ob-
jects, particularly, for the purpose of the European and National Qualifications Frameworks transparency.

Methodology. The proposed approach to qualification matching is based on ontological analyses of knowledge
about human competencies. Ontologies provide formalization of such knowledge, its interoperability and powerful

mechanisms for its automatic processing.

Findings. We develop an ontological model of qualifications for structured representation of various complex in-
formation objects (humans, disciplines, specialities, organizations, etc.). The ontological representation of compe-
tence knowledge about these objects provides their automatic matching.

Originality. Scientific novelty of this work deals with the use of atomic competencies as the main component of the
original ontological qualification model that becomes an instrument for solving the complex scientific problem of
qualification matching. Information about of atomic competencies represented by this ontology can be automatically

retrieved from semantically marked Web resources.
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Practical value. The results of the proposed research work are used for designing an intelligent system of informa-
tion and cognitive maintenance of the National qualification framework functioning and can be integrated with dif-
ferent intelligent systems oriented on using the Web information resources.

Keywords: ontology, competence, qualification, Semantic Web, Wiki

Introduction. Now European countries implement
their national qualification systems without common vi-
sion of requirements. Such socio-economic and demo-
graphic processes as rapid globalization and labor mobil-
ity require the development and implementation of meth-
ods and tools for integration of national qualification sys-
tems that have to provide transparency of relevant diplo-
mas and certificates of lifelong education. Thus, the de-
velopment of methods and tools ensuring the transpar-
ency of the European and National Qualifications Frame-
works is a relevant and actual task. The conceptual grounds
and methodological aspects of the development and im-
plementation of the national qualification frameworks are
being actively discussed by the academic community.

Problem definition. Automated methods for matching
the qualifications can be used to various information ob-
jects (humans, organizations, learning courses, require-
ments of an employer, etc.) that are formulated by differ-
ent terms and concepts and based on different qualifica-
tion systems. We propose to develop an ontology of com-
petencies that becomes the ground for integration of
such miscellaneous approaches and use the knowledge
from this ontology for semantic matching of its elements.

State of art. Qualification frameworks and tools are
used to establish the relationship between their levels.
The European Qualifications Framework [1] is a meta-
structure, by which a comparison of the various nation-
al qualification structures is made. It is of particular im-
portance in the context of increasing globalization of the
labor market and mobility of human resources, academ-
ic mobility in the integration processes in the sphere of
education, especially in Europe (Bologna and Copen-
hagen processes).

The European Qualifications Framework (EQF) has
eight interrelated levels at which the qualification is de-
fined according to learning outcomes — the triad of pro-
fessional qualities: knowledge, skills and competencies.
This approach helps to compare qualifications and sim-
plifies their recognition. Suppose that an organization or
enterprise in one of the countries of the European Union,
for example in Sweden, is not sure about choosing the
candidate from another country, for instance from France,
for a specific job. This is due to the fact that employers
have no idea about the qualifications of the French can-
didate. However, once the French qualification is com-
pared with the EQF, the Swedish employers, who have
similar correlations, will receive full information about
the qualification of the applicant.

The national qualifications are intended not only to
describe the qualifications, but also to modernize the sys-
tem of vocational education and staff training, to ensure
wide public access to qualifications. The role of the na-
tional qualifications frameworks in modernization is that
vocational education should go to learning outcomes. To
do this, it is necessary to develop cooperation in the field
of work, work out professional standards, new technolo-
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gy for competencies evaluation that form the basis of qual-
ifications and recognize the learning outcomes, regard-
less of whether they have been achieved in the area of
formal or non-formal learning. The role of the national
qualifications frameworks in expanding access to quali-
fications is that owing to the framework everyone inter-
ested has a possibility to determine their own competen-
cies without going through training in the framework of
compulsory education programs.

Ukraine has also started the process of developing and
implementing a national framework of qualifications.

The process of formation and development of the
national qualifications framework in Ukraine is aimed
at implementing the policy of learning throughout life
and is based on common European principles in the
field of education and vocational training. The national
framework of qualifications provides the participation of
the social partners in the processes that are associated
with the recognition of learning outcomes, development,
quality assurance and qualification award. Recognition
of the learning outcomes is done regardless of the meth-
od for their achievement — both by recognition of for-
mal and non-formal or informal education.

The main element of the national system of qualifi-
cations is the National Qualifications Framework (NQF)
which covers all levels and qualification subsystems and
relates to the European Qualifications Framework through
the whole life. The National Qualifications Framework
describes levels for all subsystems of qualifications — both
formal education qualifications and vocational qualifica-
tions.

The comparison of the qualifications with the quali-
fication levels of the NQF is based on the ratio of the
learning outcomes of a particular type of qualification
with the description of a certain level of NQF. However,
there are now a number of challenges that complicate
the implementation of the National Qualifications Frame-
work in Ukraine, in particular:

- existing qualifications of the professional sphere
and education standards do not take into account the
system of competencies in the NQF and, as a rule, they
cannot be compared with the national and European qual-
ifications frameworks;

- the modern structure of educational standards is
extremely complex and regulated, which significantly
limits the abilities of educational institutions with re-
spect to the modification of training programs in accor-
dance with the needs of the labor market;

- higher education qualifications are not formally
compared with the qualifications of the European Higher
Education Area (EHEA);

- standards of competence for a significant number
of categories and sub-classes of occupations are not
formed, so there are difficulties with the qualification
award;
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- the list of directions and specialties of higher edu-
cation is extremely detailed and does not meet the needs
of the labor market.

To solve these problems, we recommend the follow-
ing steps:

- to develop characteristics of domestic educational
qualifications taking into account the descriptors of the
National Qualifications Framework;

- to perform a formal comparison of the domestic
educational qualifications with the National Qualifica-
tions Framework (by levels);

- to compare higher education qualifications with
the structure of qualifications of the European Higher
Education Area;

- to take a set of measures for the implementation of
competence approach to educational standards and cur-
ricula, teaching and assessment practices;

- to form the professional standards taking into ac-
count the descriptors of the National Qualifications
Framework and compare professional qualifications with
the qualification levels of the NQF;

- to introduce new approaches to the development of
branch standards for higher education recognizing that:

1) Higher Education branch standards are developed
by education branches, the list of which is advisable to
be formed in accordance with the International Stan-
dard Classification of Education (ISCED);

2) branch-standard of higher education is a holistic
document, which must contain a description of the so-
cio-personal, general science, instrumental and general
professional competencies, as well as methods of dem-
onstration and evaluation criteria for learning outcomes;

- to recognize the ability to determine the profes-
sional competencies (learning outcomes) of graduates
and build educational and professional training pro-
grams as the inalienable academic right and responsibil-
ity of the higher education institutions.

It is important, in our opinion, to study the develop-
ment and use of tools to correlate levels of qualifications
in order to ensure the transparency of the European and
National Qualifications Frameworks.

RCD (Reusable Competency Definition) and SRCM
(Simple Reusable Competency Mapping) can be used
for these purposes. RCD was developed as a standard for
a consistent and structured description of competencies.
This standard provides an opportunity not only to de-
scribe the competencies, but also to share information
about them among different automated systems. How-
ever, the competencies described with the use of natural
language do not carry the semantic load. There were cas-
es when the two nearly identical competencies were rec-
ognized by the system as completely different due to the
lack of possibility for their semantic analysis. The SRCM
standard which complemented RCD with logical con-
nections became an alternative to the RCD standard. It
helped to improve the level of understanding the com-
petencies and their identification. However, the SRCM
standard could not guarantee a qualitative analysis with-
out the full semantic content. That is why these are the
computer ontologies that are seen as the most appropri-
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ate tool of qualification representation and learning out-
come description.

Use of computer ontologies for semantic representa-
tion of competencies. Ontological analysis is widely used
as an instrument of formal representation of various sub-
ject domains [2]. Computer ontology is a formal explicit
description of concepts in the domain (classes), proper-
ties of each concept which contain a variety of qualities
and attributes of concepts (properties, roles, slots), restric-
tions that are added to the properties (facets). Ontologies
together with a set of individual instances of classes form
the knowledge base [3]. Now the most popular language
of ontology representation is OWL (Ontology Web Lan-
guage). Ontology built on OWL is a sequence of axioms
and facts with the addition of references to other ontolo-
gies associated with it.

Ontologies help to analyze and reuse domain knowl-
edge. The use of computer ontologies for semantic rep-
resentation of distance learning domain [4] and compe-
tencies [5, 6] has been analyzed by many researchers.
However, the aspect of their application as the tool to en-
sure the transparency of qualifications has not become the
subject of a separate study.

Computer ontology as a base of semantic markup of
competence descriptions. A lot of oriented on the Seman-
tic Web software systems use ontologies as a base of do-
main knowledge for semantic markup of various docu-
ments (natural language texts, semi-structures and struc-
tured texts, multimedia context, etc.) by ontological con-
cepts and relations. Now a lot of descriptions of compe-
tencies such as disciplines, specialities of different educa-
tional organization are represented by Wiki resources on
their Web sites, and many others can be easy transformed
to this form [7]. Popular representation of information in
Wiki resources can be semantizied in this way. For ex-
ample, Semantic Media Wiki provides users with such
tools of semantic structurization as categories and seman-
tic properties. Categories help to link Wiki pages with more
general terms and group them, and semantic properties
allow defining various semantic features and their values
of a concept linked with some page.

Semantic Media Wiki proposes an instrument for
building the OWL ontology by the set of Wiki pages on
the basis of their categories and semantic properties. This
ontology can be processed and visualized by Protégé. Un-
fortunately, there are no logical or semantic restrictions
on ontology building in Semantic Media Wiki.

Important open sources of semantically structured
domain knowledge are various Wiki-resources (for ex-
ample, http://isrg.kit.znu.edu.ua ontology of key terms).
Their categories and semantic properties can be used as
classes and object properties of domain ontology, and
names of Wiki-pages — as individuals of ontology. Such
domain ontology can be built automatically by special
functions of Semantic Media Wiki or by special algo-
rithms according to personal needs of users. Then this on-
tology can be processed by Protégé.

Personal domain ontology — for example, generated
by pages edited by some user — can be used as a formal-
ized model of user competencies and defines the sphere
of expertise of this person. By comparing such ontolo-
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gies we can retrieve experts, tutors or other specialists by
analysis of their competencies at the semantic level.

Integration of these ontologies with European and Na-
tional Qualifications Frameworks provides more perti-
nent matching of different taxonomies with personified
information.

Today we do not have any universal ontology of com-
petencies and qualifications that is harmonized with all
national and international approaches. But we can use a
set of such ontologies that would be matched with others.

That is why we propose the following method of com-
petence matching:

- to define the documental content that can be used
for description of the set of atomic competencies that de-
fine some complex information object (for example, re-
quirements of an employer or passport of postgraduate
speciality);

- to transform these documents into the Wiki repre-
sentation;

- to build the ontology that defines relations of atom-
ic and complex competencies, disciplines, specialities,
professions, etc.;

- to mark up semantically these Wiki resources by the
concepts of this ontology that can be used as classes and
by object properties of this ontology that can be used as
semantic properties at Semantic Media Wiki;

- at last, we can built semantic requests to these re-
sources that are oriented on retrieval of individuals (hu-
mans, institutions, etc.) with appropriate values of defined
properties.

We understand that there is no way to realize all these
activities by any single organization. Some parties of this
work can be executed by relevant educational organiza-
tions or governmental structures. But we propose the ap-
proach to decision of the knowledge-oriented part of this
task — the development of structure of competence on-
tology and methods of matching of various information
objects marked up by the elements of this ontology.

Structure of competence ontology. Competence ontol-
ogy defines semantic properties and relations of the main
information objects deal with qualification of people, pos-
sibilities of learning organizations and requests of em-
ployers.

We propose to use a competence c € C as a basic ele-
ment. Competencies are divided into afomic competen-
cies Cy,mic and complex competencies

c=C uC

atomic complex?

ceC

complex? if 3e,c#c,ceC,cce.

Atomic and complex competencies are the classes of
competence ontology. Both of them are the subclasses
of class “competence”.

Other important classes of this ontology are:

- discipline;

- speciality;

- person;

- organization.

All subclasses of class have some general properties.
For example, all subclasses of “person” have properties
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“name”, “year of birth”, “residence”, etc. These classes
are made more specific by their subclasses and various se-
mantic object properties.

For example, “person” class has subclasses “student”,
“employer”, “tutor”, “researcher”, “postgraduate stu-
dent”, etc. Such subclasses differ in some properties: “stu-
dent” has properties of “place of training”, “speciality”,
“year”, and “postgraduate student” has properties of “sci-
entific adviser”, “theme of research work” (Fig. 1).

An important characteristic of the proposed approach
is the fact that all the main classes have semantic object
properties with value from class “competence” that define
their semantic aspects deal with competence analysis.

This approach is compatible with different mathemat-
ical knowledge-oriented models of qualifications. For ex-
ample, eight levels of qualification of the EQF standard can
be represented by subclasses of “qualification” class with
numerical values of data property “level” from 1 to 8, value
of data property “qualification system” equal to “EQF”
and with object properties “Knowledge”, “Skills” and
“Communication” with values from class “Competence”.

Every individual of “Qualification” class that has data
property “qualification system” is equal to “EQF” oblig-
atory has unique value of data property “level” from 1 to
8 and three nonempty sets of object properties “Knowl-
edge”, “Skills” and “Communication” with values from
class “Competence”.

The simplest model of qualifications g € Q based on
competence ontology can be formally represented by triple

0= <Iq,Lq,Compet = Knu Sk u Com u...uCompetp>,
p=0.r,

where iq; € Ig, j :I,_n is the identifier of qualification
system;

Lq=U{lq,~],...,lq,;_ }
j= ’

where /g; is a number of various levels in classification
.

system iqjl; Kn is a set of atomic competencies that char-
acterizes the knowledge of appropriate qualification; Sk

Active Ontology | Entlies | Classes | Object Properlies | Data Properties | Annotation

Object property hierarchy. topObjectProperty

= X

v mtopObjectProperty | Class
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Fig. 1. Classes of competence ontology
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is a set of atomic competencies that characterizes the
skills of appropriate qualification; Com is a set of atomic
competencies that characterizes the communications of
appropriate qualification; Compet, is a set of atomic com-
petencies that characterizes the p" set of appropriate qual-
ification (hear we do not concretize the criteria of build-
ing these sets that deal with specifics of different national
and international qualification systems).

Various Compet, sets can be used in different qualifi-
cation systems, but we state that two qualifications 4 € L
and B e L are equal if their sets of competencies are iden-
tical: A€ L =B e L < Compet , =Compet ,.

If some identical qualifications have different sets of
competencies in different qualification systems then we
have to refine the set of atomic competencies or rules of
transformation from complex competencies into the set
of atomic ones.

Specialities and disciplines are modeled similarly.

The model of specialities on the basis of competence
ontology can be formally represented by triple

seSp= <Is, Ls,Compet = Compet, U ... Compet,, > ,

where is ;€ Is, j= 1,_n is the identifier of classification sys-
tem of specialities;

n

Ls= LJ{[SI.I ,...,ISI-X_ };
J=1 '

where Is; is a number of various levels in classification

5j
system of specialities is;; Compet is a set of atomic com-
petencies that characterizes the appropriate competen-
cies of specialities.
The formal model of disciplines based on compe-
tence ontology can be formally represented by triple

d e Disc = <Id,Ld,Compet = Compet, U ...0 Compet,, > ,

where idj eld, j=1,n is the identifier of qualification
system,;

Ld:LnJ{ll. sl }
et 1 s

where /, is a number of various levels in the classifica-
5

tion systlem of disciplines id;; Compet is a set of atomic
competencies that characterizes the appropriate compe-
tencies of disciplines.

In a similar way other concepts dealing with compe-
tencies can be modeled on the basis of classes of pro-
posed competence ontology. For example, formal mod-
el “employer” that is the subclass of “person” can be
represented as an element e of Emp,

ec Emp =< le,Name e, Adress e, Type e
Country _e,CE = {Compet1 ,...,Compez‘x} >,

where ie ; e le, j=1,n is the identifier of an employer;
ne; € Name e, j=1,n is the name of an employer;
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ae; c€adress _e,j=1,n is the address of an employer;

CE is a set of competence sets where Compet, is a set of
competencies that an employer requires from a y" em-
ployee.

Relations of these concepts are visualized in Fig. 2.

All these models contain the sets of competencies and
can be matched by these components.

Availability of common provides the possibility of easy
semantic comparison of different information objects
where the set of competencies of one object is matched
with the set of competencies of another object taking into
account the meanings of these sets. We have to consider
that one information object may contain more than one
set of competencies. For example, the information object
of “tutor” class has the sets of competencies “know”,
“can teach”, “have certificate on teaching”, etc.

‘We can build semantic requests to semantically marked
up information objects that are represented by Semantic
Media Wiki. For example, we can find all organizations
from “learning organization” category where disciplines
with a proposed set of competencies are learned and
show important information about these organizations.
This request is based on the function “ask”.

{{#ask:
[[Category:learning organization]]
[[Discipline:: Programming]]
[[Competence::C++]]

| 2City

| ?Country

|?Rating

| ?Adress

[format=broadtable
e

A request can contain some more complex compo-
nents. For example, we can define the range of level and
time of working, merge some requests into one by dis-
junction of conditions.

{{#ask:
[[Category:learning organization]]
[[Discipline:: Programming||Software design]]
[[Competence::C++||Java]]
[[Level::>3]]
[[Level::<5]]
[[1s learned from::<2005]]

| ?City

| ?Country

| ?Rating

| ?Adress

|format=>broadtable

H-

The results of such requests are represented on the
relevant Wiki-pages and can be used as a base of compe-
tence analysis. Such an approach supports the semantic
search [8] of information about disciplines, specializa-
tions, persons and organizations and provides matching
of various information objects at the competence level.
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speciality
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Fig. 2. Relations of competency ontology concepts. Match-
ing of semantically marked up information objects

The proposed approach was used for design of the site of
postgraduate study of the Institute of Software Systems
of the National Academy of Sciences of Ukraine (phd.
isofts.kiev.ua).

Types of competence matching. We differentiate three
types of competence matching:

- exact correspondence of 4 and B — if ae A then
aeB;ifac Bthenae A,

- Aissubsetof B—ifac Athen a€B;

- nonempty intersection — da,ac A, a € B.

Exact correspondence is the most appropriate result
of retrieval but in practice this variant is very rare.

Incomplete correspondence, where A is subset of B,
can be processed by finding all subsets that satisfy B. This
situation has two variants: 1) terms of request are the sub-
set of its result; 2) results of request are the subset of its
terms.

The first situation does not usually cause any prob-
lems — for example, if an employer needs a specialist
who knows C++ but finds somebody who knows C++,
C# and Java or an applicant needs in institute to learn
software engineering, but finds some organization that
proposes software engineering, parallel programming and
semantic technologies.

However, if the results of matching are incomplete and
multiple, we need facilities of their comparison. The mea-
sure of relative correspondence is proposed

|A N B|

r(A,B) |A| ,

where A < B and |A| is a number of elements in the set A.
This function characterizes the proximity of A and from
the viewpoint of A.

The second variant of incomplete correspondence
causes the advanced retrieval — we have to form the collec-

tion of incomplete sets that in general cover the set B. If
R n
A, c B,i=i,n thenwe try to fins the set {4, B}, 428

i=l
For example, if an employer needs an employee with the

fixed set of competencies C, = {cj. }, j=1,m, but none of
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potential employees has all of these competencies:

VSkEch € Cemp, ;€ Cspeck, where Cspeck is the set of com-

petencies of a k™" specialist.

In this situation it is necessary to find the group of per-
sons where we can find the specialist with relevant com-
petence V¢, € Cempﬂcspeck’ ¢ € Cspeck for all required com-
petencies.

Ontological knowledge for this analysis can be built
by semantic Wiki resources as proposed in [9].

Conclusion. The described above competence ontol-
ogy can be used for practical tasks dealing with qualifi-
cations frameworks. It should be noted that the features
of Protege-OWL editor [10] allow integrating other ex-
isting ontologies into this ontology. For example, our on-
tology can be integrated with the ontology of other qual-
ifications frameworks or the ontology of branch educa-
tional standards (curricula), which makes the developed
ontology scaled and dynamic.

The approach proposed in this work that is based on
competence ontology and method for competence-based
matching of various information objects provides an ef-
fective mechanism to ensure transparency of the Euro-
pean and National Qualifications Frameworks. It allows
effective comparison of various levels of qualifications that
facilitates the integration of qualification systems. Soft-
ware realization of these methods would be convenient
for a user and enable all the social partners to use com-
puter ontologies of the European and National Qualifi-
cations Frameworks for better access to qualifications.

In the future we plan to expand the scalability of the
competence ontology, enrich it either by knowledge about
information objects from other OWL ontologies or by in-
formation about individuals of competencies and speci-
alities from various open resources of the Web.

We also plan to develop the methods for automatic
acquisition of this information from the semi-structured
and natural language documents.
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Meta. Po3poOka MeToay 3icTaBiaeHHS KBamiikartiii,
crneun@ikoBaHUX 3a JOMOMOIOI0 Pi3HUX HallioOHaJb-
HHUX i MixKHAapOIHUX CUCTeM KBaidikauii. Take 3icTaB-
JIGHHSI HEOOXiIHe NJII CeMaHTUYHOTO MOIIYKY CKIal-
HUX iHhopMalifHUX 00’ €KTIB, 1110 BKIIOYAIOTh KBaJTi(hi-
Kallil (HanpuKJiIaa, HaBYaTbHUX KypCiB UM 3aIUTiB PO-
00TOAaBIIiB), i 3a0e3reuye MPo30PiCTb EBPONEHCHKOT i
HalliOHaJIbHOI CUCTEM KBasidikaliiit.

MeTtoauka. 3arrpoIOHOBAHUI TiIXi 1O 3icTaBiIeH-
Hs KBauti(ikaliit 6a3yeTbcsi HA OHTOJOTIYHOMY aHai3i
3HaHb 100 KOMIIeTeH1Iili. BuKkopucraHHSI OHTOJIOTI
I popMatizailii Takux 3HaHb 3a0e3Ieuy€e iHTepoIie-
pabeNbHICTh 3HAHB 1 HAA€ MOTYKHI MeXaHi3MU JJIS 1X
00pOOKMU.

Pe3yabraTu. I1pornoHy€eThcs OHTONOTIYHA MOJEIb
KBasTidhikalliil 1Isl CTPYKTYPOBAHOTO TMOAAHHST CKJIAM-
HUX iH(hOpMaLIIHHUX 00 €KTIB (JIt0Aei, AMCIUILTIH, CIie-
LiaJIbHOCTE!, opraHisauiii Touio), po3podJeHi MeToau
ABTOMATUYHOTO 3iCTaBJIEHHS LIUX 00’€KTIB Ha 0a3i 3a-
MPOTMOHOBAHOT MOJIET.

Hayxkosa nHoBusna. [1osirae y BUKOPUCTaHHI aTOMap-
HUX KOMITIETEHLIii B SIKOCTi OCHOBHUX KOMIIOHEHTIB OpHY-
riHaJILHOI OHTOJIOTIYHOI MOJeJi KBamidikaliiii, 1110 cTae
IHCTPYMEHTOM J1J151 BUPILLIEHHSI KOMILJIEKCHOI HAyKOBOI1
npobJieMu 3icTaBieHHs KBamigikawiii. BimomocTi mpo
aToMapHi KOMIMETEHIIii, 1110 MiCTSAThCS B 11iii OHTOJIOTII,
MOXHa 3[100yBaTH i3 CEMAaHTUYHO PO3MIUEHUX Pecyp-
ciB Web.

IIpakTuuna sHauumicTb. Pe3ynbTaTi BUKOHAHOI po-
0OTH BUKOPUCTAHI MPU PO3pOOILi BITKPUTOI iHTEIEKTY-
aJIbHOI cCUCTEeMU 1S iH(OopMaLliifHOTO i KOTHITUBHOTO
3a0e3nedyeHHs (PyHKIIOHYBAaHHS HAlliOHAJBbHOI KBaJli-
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dikauiifHOi paMKM, OpPiEHTOBAHOI HA BUKOPUCTAHHSI pe-
cypciB Web.

Kimouosi ciioBa: onmonoeis, komnemenmuicms, Kea-
aigpixauis, Semantic Web, siki

Iems. PazpaboTka MeToma conoctaBieHUs KBaTMbU-
Kalui, crieludUIIMpoBaHHBIX PY MOMOIIU Pa3TUYHbIX
HallMOHATbHBIX ¥ MEKIYHAPOIHBIX CUCTEM KBaJTU(H-
Kaluu. Takoe cornocTaBieHre HEOOXOAMMO JIJIsI CEeMaH-
TUYECKOTO TTOMCKA CJIOKHBIX MH(OPMAILIMOHHBIX 00b-
€KTOB, BKJIIOUAIOILIMX KBaTU(UKaUUKu (Harpumep, yueo-
HBIX KypCOB WJIM 3apOocOB paboTonaresneit), U odecrne-
YUBACT MPO3PATHOCTD €BPOIICHCKOM M HAITMOHATBHBIX
CHCTEeM KBaTM(DUKAIINIA.

Metomuka. [IpenioxeHHbI ITOAX0/1 K COTIOCTaBIIe-
HUIO KBaTU(dUKaIMii 6a3upyeTcs Ha OHTOJOTUYECKOM
aHaJM3e 3HaHUi 0 KomreTeHUusIX. Micronbp3oBaHue OH-
TOJIOTUIA AJIs1 (popMau3aluu TaKuX 3HaHUI obecrie-
YyyBaeT MHTEPONepadeIbHOCTh 3HAHUI 1 TTPeIOCTaBIISI -
€T MOILLIHbIE MEXaHU3MBbI JJISI UX 00pPabOTKMU.

Pesyabratel. [Ipeniaraercs oHTonoruyeckass Moaesb
KBaTMUKALUNA U1 CTPYKTYPUPOBAHHOIO TMPENCTaB-
JIEHUSI CJIOKHBIX UH(POPMALIMOHHBIX OOBEKTOB (IO,
IVCUUTIINH, CIIEIAATBHOCTEN, OPTaHN3alIdNA 1 T.1I. ), pa3-
paboTaHBI METOOBI ABTOMATHMYECKOTO COITOCTABJICHMS
3TUX OOBEKTOB.

Hayunast HoBu3HA. 3aKJT1I04aeTCs B UCIIOJIB30BAHUN
aTOMapPHBIX KOMITETCHIIMI B KaUeCTBE OCHOBHOI'O KOM-
TIOHEHTa OPUTMHAJIBHOM OHTOJIOTUYECKON MOJEIN KBa-
JUdUKaLIKUi, KOTOpasi CTAHOBUTCSI UHCTPYMEHTOM LISt
peIIeHUsT KOMIUIEKCHOM HaydHOI ITPOoOJIeMbI COMTOCTaB-
JieHus1 KBanudukanuii. CeneHust 00 aToMapHbIX KOM-
MEeTeHLMSIX, colepKalllecsl B 9TOM OHTOJIOTMU, MOTYT
OBITh U3BJIEYEHBI U3 CEMAHTUYECKU Pa3MEUEHHbBIX pe-
cypcoB Web.

IIpakTHyecKas 3HAYMMOCTD. Pe3y/IbTaThl BEITTOHEH-
HOI pabOTHI MCIIOIB30BAaHEI TIPU Pa3pabOTKe OTKPHI-
TON MHTEJUICKTYaJTbHOM CUCTEMBI UTIST MH(POPMAIIMOH-
HOTO ¥ KOTHUTUBHOTI'O 00ecIieueHUs (DYHKIIMOHUPOBA-
HUST HAITMOHAJIBLHOM KBaTM(DUKAIIMOHHON paMKM, OpH-
€HTHUPOBAHHOI Ha MCTOIb30BaHue pecypcoB Web.

KiroueBble ciioBa: onmosnoeus, KOMnemeHmHoCMb, K8a-
augurauyus, Semantic Web, suxu
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