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AXIOMATIC-DEDUCTIVE STRATEGY FOR IT DISCIPLINE
CONTENT FORMATION

Abstract. The paper presents the axiomatic-deductive strategy of organizing the content of an
academic discipline with the help of ontological approach in the e-learning systems in the field of
information technologies. The authors have taken into account that the necessary property of the
system of axiomatic statements is their consistency. On the basis of axiomatic-deductive strategy,
new approaches to the formation of the discipline content are proposed. It is proved that the
system of true statements of an academic discipline is based on its terminology-conceptual
apparatus, in particular, axiomatic statements. The developed mathematical structures that describe
the axiomatic-deductive substrategy of the organization of the academic discipline general
statements and the taxonomically oriented substrategy of the deployment of the academic
discipline content are presented in the article. This ensures the transition from the content form of
representation of the set of statements of the academic discipline to its presentation by means of
artificial languages of mathematical logic. The use of descriptive logic ensures the formalization of
the procedure for displaying an axiomatic informal system in an axiomatic formal system. The
mathematical structures describe and detail the abstract logical-semantic core of the academic
discipline in the form of a group of axiomatic systems. It is noted that the basic core of the content
of academic discipline contains its basic concepts and judgments. This ensures a strictly logical
transition from abstract general concepts and statements to the concepts and assertions of the lower
level of universality and abstraction. It is noted that in order to accommodate the content of an
academic discipline is advisable to develop a taxonomically oriented sub-strategy based on the
multiple application of operations of general concept division. The mathematical structures allow
for analysis of a generalized structure of interactions between the verbal level of the description of
the academic discipline subject area, the formal level of description of the subject area and the
description of the subject area at the level of computer ontology, which is implemented through
the formalization, interpretation, encoding and decoding in the computer-ontology development
environment. As an example of the application of the proposed axiomatic-deductive strategy, the
elements of the glossary and taxonomies of the concepts of the discipline "Computer Logic",
which are embodied in the Protégé environment with the help of OWL ontology description
language have been developed.

Keywords: e-learning system; axiomatic-deductive system; ontology; ontological approach.

© Serhii A. Lupenko, Volodymyr V. Pasichnyk, Nataliia E. Kunanets, 2019. 149



ISSN: 2076-8184. Information Technologies and Learning Tools, 2019, Vol 73, Ne5.

1. INTRODUCTION

The development of modern information technologies for the educational sector
substantially intensifies and improves the quality of the educational process. Today, there are
a large number of different information systems, technologies, portals for educational
services. Scientific journals have published a huge number of articles related to e-learning
systems [1-6]. The basis of quality e-learning systems is their high-quality content.
Unfortunately, the vast majority of e-learning systems and technologies are not focused on
creating quality content as an expression of the semantic space of discipline by means of
natural language. Known approaches to the organization of the content of academic
disciplines in the field of information technology, implemented in a number of existing e-
learning systems, are mainly based on intuitive, heuristic paradigm, rather than on a clear
formalized strategy using an adequate mathematical apparatus, which often leads to low
quality content of electronic courses. Therefore, the development of mathematical models,
methods and software for the formation of high quality content is an important scientific and
applied problem that needs to be solved.

State of the problem study. One approach to the development of high-quality content
of a discipline is an ontological approach [7-11]. An ontological approach involves the
development of an ontology of a subject area, which is studied by the corresponding academic
discipline. According to the generally accepted definition of ontology, an explicit machine-
interpretive specification of conceptualization is understood. Conceptualization is the process
of constructing a conceptual model of a subject area. The success of all the subsequent stages
of constructing the ontology of the subject area of the academic discipline and onto-oriented
(onto-based) intellectualized systems of e-learning depends exactly on the correct, qualitative
conceptualization.

Works [12, 13] have developed a generalized structure of the axiomatic-deductive
strategy of the organization of academic content, which includes three of its subtrategies, that
is, the axiomatic-deductive subtrategy of the organization of the fundamental terminological-
conceptual apparatus of the academic discipline, the axiomatic-deductive subtrategy of the
organization of general statements of the academic discipline and the taxonomically oriented
substrategy of the deployment of the academic discipline content. These articles propose that
the semantic space of the academic discipline be presented as a connection of its logical-
semantic core, organized by the axiomatic-deductive strategy, and the periphery of the
semantic space of the academic discipline. In the structure of the logical-semantic core of the
academic discipline its basic components are identified as an abstract logic-semantic core of
the academic discipline and a metadisciplinary logic-semantic core of the academic discipline.
The axiomatic-deductive strategy of organizing academic content ensures the presence of a
clear, compact, ordered structure of organization of knowledge about the subject area of the
discipline, which gives it significant advantages over non-axiomatic strategies. In the article
[12], the mathematical structures of the axiomatic-deductive strategy of the organization of
the terminology-conceptual apparatus of an academic discipline are highlighted.

In this paper the mathematical structures are created which describe and detail the
abstract logical-semantic core of the academic discipline in the form of a group of axiomatic
systems, that is: axiomatic informal systems of general statements of the academic discipline
in a verbal form, formal axiomatic systems of general statements of the academic discipline,
axiomatic systems of general statements of the academic discipline in the machine-
interpretative form. Also, the purpose of this article is to implement the elements of the
proposed axiomatic-deductive strategy for organizing the contents of the discipline
"Computer Logic" in the Protégé environment, using the language of describing the ontology
of OWL.
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2. RESULTS

2.1 Axiomatic-deductive substrategy of the organization of general truth
statements of the academic discipline in the systems of electronic learning

The set of general truth statementsin the discipline in a content form
The first stage of the axiomatic-deductive strategy of organizing the set of true
statements of the academic discipline is the formation (selection) of the set

ASV ={SV1 , SVz’ ...,SVM} axiomatic (fundamental) statements (judgments, propositions) in a
natural language with a finite alphabet AlS;,, which do not require proofs within the subject

area studied by the corresponding academic discipline. A necessary property of the system of
axiomatic statements is their consistency. In addition, it is important that the axiomatic
statements of the academic discipline be independent of each other, namely that no axiomatic
statement can be denoted by the set of the remaining axiomatic statements.

The system of true statements of the academic discipline is based on its terminology-

conceptual apparatus, in particular, axiomatic statements AS :{SVI,SVz,...,SVM} can be
considered as functions on atomic general concepts BCV ={CV1 , CV2,...,CVN} academic

discipline, namely as identical truthful predicates:

SVm :fm(C%,Cvz,...,CVN),m:LM . (1)
Alphabet AlSy, as its subset contains the alphabet AIC,, .

The next stage of the axiomatic-deductive strategy of organizing the system of
statements of a  academic  discipline is the formation of a  set

Ruls_for_§, :{RSV1 , RSV2’ ...,RSVJ} logical rules of deduction from the set of axiomatic

statements AS :{Sv s Sy e Sy } derivatives of truthful statements (theorems)
% 1 2 M

DS, :{SVMH’SVM+2"”’SVM+G}' Derivative ~ statements DS ={SVM+1, SVM+2"”’SVM+G}

together with axiomatic statements ASV Z{SVI, SVz’ ...,SVM} form a set of truthful statements

of the abstract content core of the discipline TS, =AS UDSV = {SVl s Sy, ""SVM+G}'

Preferably, the logical output rules have certain logical tautologies that can be presented
as relations given on a set of highly abstract statements TSV Z{SVI, SVz’ ""SVM+G} of an
academic discipline and can be formally represented in this form:

Sy, Sy .S L
W2 V2 Wy (RSVj),ng,G,le,J. )

gtM

In this case, the derivative statement SVg+M is a direct consequence of axiomatic statements
Sy, Sy, s> Sy,, by the rule RSV], .

The group of the statements of the academic discipline by means of a natural language
can be described as an axiomatic non-formal system that can be represented in the form of
such a structure:

ASgy ={AIS,, TS, AS,, Ruls_for_S}. 3)

The conceptual scheme of the axiomatic-deductive substrate of the organization of the
fundamental general terminology-conceptual apparatus of the academic discipline is given in
Figure 1.
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Fig. 1 Conditional scheme of axiomatic-deductive substrategy of organization of a group of
general truthful statements of an academic discipline

The set of general truthful statements of an academic discipline as a formal axiomatic
system
The transition from the content form of representation of the set of statements of an
academic discipline to its presentation by means of artificial languages of mathematical logic,
that is, descriptive logic, is carried out through its formalization - the procedures for
displaying the axiomatic informal system in the axiomatic formal system, which is given as
such a four:
AS; ={AIS ;. TS, AS ;. Ruls_for_S .}, (4)
where AIC , is the alphabet of the formal language of the logic of predicates of the first
order; from the elements of the alphabet AIC , correctly formed formulas (formulas) of

corresponding logic system are created; TSF ={S A S By s FM+G} - the set of all correctly
created formulas in the alphabet AIC , , which are mutually unequivocally consistent with the

statement of the academic discipline in the natural language TSV ={SV1 , sz , ""SVM+G};
ASF :{S Ao S Fy» s FM} - a set of formal axioms that are mutually unequivocally consistent
with the axiomatic statement of AS :{SVI’ Sy, » ...,SVM} and is a subset TS (AS_TTS );
Ruls_for_§: ={RS r-RSp,»...RS F,} is the set of formally-logical rules (operations) of the
derivative from the set ASF :{S A S Fy oS FM} new derivatives of correctly created
formulas DS _ :{S Fyar? SEyay> S FM+G} of an educational discipline. From the foregoing

follows the following relation: TS =AS UDSF ={S F>Spys-S FM+G}‘ In contrast to the

logical derivation (outcome) of derivative statements in the informal axiomatic system of
content organization, where "logical proof” is interpreted as a complete contex inference that
is an integral part of the real thinking of a person, namely, it is such an inference, in the
process of which of the judgments-findings by using logical rules of thinking, they obtain a
conclusion - new judgments, which are expressed by means of natural language, in formal
axiomatic systems, "logical proof " is understood as simple manipulation (operations) over
symbols and sequences of symbols (formulas) of a certain artificial language according to the
pre-defined strictly given rules. The conclusion obtained by means of such a "logical proof "
in the narrow sense is the usual formula - the sequence (combination) of symbols of the
alphabet of some artificial language.
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The procedure of formalizing the group of the statements of the academic discipline will

fForm

be presented as such a two Formalg =\TS, fg ([)]), consisting of a set of correctly created

formulas TS , and function of formalization f¢ °™(0l, which is given on the set TS,,, with a

range of values TS, . That is, the procedure of formalizing of a certain statement SVn 13 TSy,

is determined by comparing it with the function of formalization fSF 0”"([)], a certain correctly

created formula S F, 13 TS, thatis:

0sy, 0TSy, 0, 0TS, ), that ¢ = £"(cy, ). )

On the other hand, the transition from the formal axiomatic system
ASgr = {AlS r» IS, AS i, Ruls_for_S F} to the axiomatic informal  system

ASg, ={AI1S,,. TS, ,AS, . Ruls_for_S,} is accomplished through the interpretation
procedure, which is given as a two Ig = (TSV, fSI ([)]) and consists of a set TSy, and function

of interpretation fSI ([)l which is given on the set TS with an range of values TSy, . That is,

the procedure of interpreting of some correctly created formula S F, from TS, is given by

comparing it with the function of interpretation fSI ([)l a certain statement S, i3 TS, , that is:

0Sp, OTSp. sy, 0TS, ), mo s, = £!(s; ). ©6)

The group of general truthful statements of an academic discipline in machine-
interpreted form
The transition from the submission of a group of statements of an academic discipline in
the form of a formal axiomatic system before its submission by means of development of e-
learning systems is performed by the application of coding procedure, which reflects the
axiomatic formal system in machine-interpreted form, which can be represented as such four:
AS ¢y ={AIS ., . TS, . AS ;. Ruls_for_S ., }, (7)
where AIC ;; 1is the alphabet of machine-interpreted language of describing statements in e-
learning systems, for example, Moodle; TS :{S EL»> SELys S ELM+G} - the set of all

correctly created formulas in the alphabet AIC ., , mutually unequivocally consistent to the
statement of the academic discipline in the natural language
TS, :{SVI, Sy, » ...,SVM+G}; AS Z{SEli, SEL> ...,SELM} - the set of axiom of the alphabet of

the machine-interpreted language of describing statements in the systems of e-learning, which
are mutually unequivocally consistent with the axiomatic sratements from

ASV = {SV1 , SV2 , ...,SVM} and is a subset
TS, (AS, OTS_ ):Ruls_for_S; ={RSy; . RSy ....RSg | is the set of machine-
interpreted  logical  rules  (operations) of a  derivative from the  set
AS = {S EL>SEL»~SEL, new derivatives of  machine-interpreted  formulas
DS = {S ELyy> SELy sy S ELM+G} in the environment of e-learning systems.

From the foregoing follows the following
relation: TS =AS_UDS_ = {SEL1 . SELy» ""SELM+G} :
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The coding procedure will be represented as such ELCod = (TS EL> fSC”d ([)]), consisting

of a set of correctly created formulas TS ;; in the syntax of the language of describing the

fCOd

statements of the e-learning system and the coding function fg ([)], which is given on the set

TS ., with an range of values TS g, . That is, the coding procedure of some correctly created

formula S i3 TS, is given by comparing it with the coding function SCOd ([)], a certain

expression S £z, from TS ;, . that is:
05y, 0TSy, [{S, OTSg), that Se, = 18 (s ).

(®)
The transition from the machine-realization system

Tggr = {AlS eL» TS g1, AS g7, Ruls_for_S EL} to the axiomatic formal  system
T ={AIS -, TSz, AS -, Ruls_for_S .} is accomplished through the decoding procedure,

which is set as two ELDecod= (TS P fSDeC"d([)]). Decoding function f¢“°([)l, which is given
on the set TS with a range of values TS . That is, the procedure of decoding the
expression S er from TSy is determined by comparing it with the decoding function

f&°d( a certain correctly created formula S F, 13 TS, thatis:

OSg;, OTSg,, OS; OTSg ), mo s = P (s, ). )

A set of objects of natural language
(concepts, judgments, inferences) that
describe a certain subject area

The verbal level
of description of
the subject area

Formalizatio
n FFormey

Interpretation

INQ

The formal level
of description of
the subject area

The set of correctly created formulas of
a formal system

Decoding
Decod ¢,
Machine- r )
interpreted
description of
the subject area
at the level of
computer

A set of expressions in the OWL
language in the Protégeé ontology
development environment

Fig. 2. General structure of processes of interaction of the verbal level of description of the
subject area, the formal level of description of the subject area and machine-interpreted
description of the subject area at the level of computer ontology in the systems of e-learning

Figure 2 gives a generalized structure of processes of interactions between the verbal
level of the description of the subject area of the academic discipline, the formal level of
description of the subject area and the description of the subject area at the level of computer
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ontology, which is implemented through the formalization, interpretation, encoding and
decoding in the computer-ontology development environment.

We note that all the above axiomatic systems of representation of statements are
isomorphic to each other, since there is a mutually unequivocal correspondence between their
elements and the preservation of the corresponding structures, which is provided by the

bijective functions of interpretation fSI ([)], formalization fSForm ([)], coding SC”d ([)] and

decoding f* ([)]

Thus, the axiomatic-deductive fundamental core of the content of the academic
discipline is given by the isomorphic systems considered above, which can be grouped in the
form of Table 4.

Table 1.

The system of isomorphic content, formal and machine-interpreted descriptions
of the logical-semantic core of the content of the academic discipline, organized on the
basis of axiomatic-deductive strategy

The terminology-conceptual apparatus of | A system of truthful statements of the core
the core of the content of the content
The content form of presentation of the A content form of representation of the set of
terminological and conceptual statements
apparatus ASg, ={AIS,, TS, AS,, Ruls_for_S}
AS.y ={AIC,,TC,,BC,, Ruls_for_C}
Formal level of description of the terminological- Formal level of description of the group of
conceptual apparatus statements
AScr ={AIC,, TC,BC,Ruls_for_C .} | AS. ={AIS,, TS, AS, Ruls_for_S .}
Machine-interpreted form of description of the Machine-interpreted form of description of
terminology-conceptual apparatus as an ontology statementsin systems of e-learning
AS., ={AIC,.TC,,BC,,Ruls_for_C,} | ASg; ={AIS;,, TS ;. AS; , Ruls_for_S ;

Taxonomically oriented substrategy of deployment of content of the academic
discipline

We note that the fundamental core of academic content contains concepts and
judgments of the academic discipline that relate to its most general abstract semantic levels.
However, in view of the need to ensure a strictly logical transition from abstract general
concepts and statements of the academic discipline to the concepts and assertions of a lower
level of universality and abstraction, including the specific concepts and assertions of the
academic discipline, it is appropriate to develop a taxonomically oriented substrategy for the
deployment of content in the academic discipline. Such taxonomically oriented strategy is
based on the multiple use of generic-type relations and operations of the division of common

concepts BCV :{CV1 , CVz"“’CVN} of the academic discipline, as well as the generation of

derivative statements as predicates, given on elements of the taxonomy of concepts.

Depending on the number of selected features of the division of the basic concept, it is
possible to generate several taxonomies of concepts that are in the generic-type relations and
their volume is part of the scope of the basic concept. Before beginning the implementation of
a taxonomically oriented strategy of the deployment of content of a academic discipline, it is
necessary to clearly outline (generate) the set of all taxonomies in respect of which such a
strategy will be implemented. A more detailed description of the taxonomically oriented
substrategy of the deployment of content requires a separate scientific paper and is not
covered here.
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An example of the implementation of elements of the axiomatic-deductive strategy
of organizing the content core of the academic discipline '""Computer Logic' in the
Protégé environment using the language of describing the ontology OWL

As an example of applying the proposed axiomatic-deductive strategy for organizing the
content of the academic discipline using the ontological approach, consider the elements of
the semantic space of the academic discipline "Computer Logic" and their representation in
the Protégé environment using the language of the description of ontology OWL, which
allows using the built-in mechanisms of logical derivations and maintaining the correctness of
taxonomic connections between concepts, making it possible to create complex concepts from
simpler ones.

The necessary stage of development of the logical-semantic core of the academic
discipline "Computer Logic" is a clear definition of its subject area, the definition of basic
primary concepts and axiomatic statements. It is important to establish the relation between
the concepts of "computer logic", "logic", "formal logic", "mathematical logic", etc.
Therefore, the basic concepts related to the term "logic" are given clear definitions and form a
set of taxonomies of these concepts, clearly indicating the place of the term "computer logic",
which will satisfy the requirement of coherence of academic content. In particular, under the
term "logic" it is appropriate to understand the group of fundamental, essential, attributive
laws (patterns, structures) of the internal structure (architecture), functioning and evolution
(creation, formation, organization, creation, development) of a certain class of systems
(phenomena, processes).

Since the concept of "Logic" refers to the fundamental laws of the internal structure
(architecture), the functioning and evolution (generation, formation, organization, creation,
development) of a certain class of systems, then: 1) the group of essential laws relating to the
internal structure (architecture) of this class of systems can rightly be called the architectural
logic of systems; 2) it is appropriate that the group of the essential laws relating to the
functioning of this class of systems be termed functional logic systems; 3) it is appropriate
that the group of essential laws relating to the generation, formation, organization, creation,
development, evolution of this class of systems be termed the evolutionary logic of systems
(see Figure 3).

£ Bl A4S aHE XSS 7 (@B |EHE At

[ owl:Thing ‘

Architectural_| Functional_logi Evolutionary o
ogic c gic

Fig. 3.Division of the concept "Logic" by the type of "part of logic" into the typical concepts
"Architectural logic", "Functional logic" and "Evolutionary logic" in the form of taxonomy in
the Protégé environment
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On the basis of the group of general concepts and taxonomies of general concepts, the
basic axiomatic statements are formulated and the derivative concepts of the lower level of
the academic discipline "Computer Logic" are defined, which forms the basis for the
organization of its content.

Active Ontology. = Classes » | Obiect Properties = | Data Properties = Indniduals by class = DL Cuery = OntoGral = Annotation Properties =
Class hieraschy | Description ickerifitien: Objet o8]t

& chassical_ligic_of_sxprassions
whilesaphical_legic

Fig.4. A fragment of the glossary and taxonomy of the academic discipline "Computer Logic"
as a component of its ontology in the Protégé environment.

The above metadisciplinary concepts, general (basic and derivative) concepts and
concepts of lower level of generality are organized in the glossary and taxonomy of the
concepts of the discipline "Computer Logic". A fragment of the glossary of taxosonomy of
the discipline "Computer Logic" as a component of its ontology is shown in Figure 4.

3. CONCLUSION AND PROSPECTS FOR FURTHER RESEARCH

The transition to distance learning technology raises the need for using the important
property of systems of axiomatic statements — their consistency. The advantages of the
ontological approach for this purpose have been demonstrated in the previous studies. The
authors proposed an axiomatic and deductive strategy for the formation of the discipline
content laying ontological approach into the basis. In this case, the important property of the
systems of axiomatic statements is used and which is their consistency. Due to this approach
an effective formation of the terminology and conceptual apparatus of the discipline, its
axiomatic concepts is achieved.

The mathematical structures have been developed for the formalization of the
description of the axiomatic-deductive strategy proposed for the organization of general
statements of the discipline. It describes the taxonomically oriented substrategy and the
deployment of the discipline content. This approach provides a transition from the content
form of representation of the discipline chapters to their deployment with the help of artificial
languages, typical for mathematical logic.

The research has shown that the use of descriptive logic facilitates the formalization of
the procedure, which consists in transformation of the educational content, presented in the
axiomatic informal system in information product, created in axiomatic formal system.The
achievement of such a transition is due to the description and detalization of the abstract
logical and semantic core of the discipline with the help of mathematical structures. This
provides the possibility of a logical transition from abstract general concepts to the concepts
of lower level of universality.

The developed mathematical structures facilitate the analysis procedures of the
relationship between the verbal level of description of the discipline content and description
of its subject area at the level of ontology. Thus, the unification of the processes of
formalization, interpretation, coding and transcoding of the discipline content in the
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framework of the development of computer ontology is achieved, as demonstrated by an
example of the creation of glossary elements and the taxonomy of the concepts of the
discipline "Computer Logic" in the Protégé environment using the OWL ontology description
language.

In further research it is envisaged to form the basic concepts of axiomatic and deductive
strategy of knowledge organization and text course, which is located in the system of e-
learning, to analyze connections between concepts on the basis of ontological presentation of
knowledge, to allocate metadisciplinary logical and semantic essence of the semantic space of
the course.

This will contribute to the formation of an axiomatic group of knowledge that will play
the role of an axiomatic basis in the structure of the field in order to study the semantic space
course and a taxonomically oriented substrate that provides a logical transition from concepts
to abstractions.
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AHoTamiss. Y cTaTTi NpeacTaBiieHa aKCIOMAaTHYHO-ACTYKTHBHA CTpAaTeTis opraHizamii 3MicTy
HaBYaJIbHOI AMCLMIUIIHM 32 JONOMOIOI0 OHTOJIOTIYHOTO IIJIXOJLY B CHCTEMax €JIeKTPOHHOTO
HaBYaHHS B rany3i iH(QOpPMaLifiHNX TEXHOJOTid. ABTOpaMHM BpaxOBaHO, IO HEOOXiIHOIO
BJIACTHBICTIO CHCTEMH aKCIOMAaTMYHHMX BHCJOBIIOBAaHb € 1X Y3ro/pKeHicTb. Ha ocHOBI
AKCIOMAaTUYHO-ACyKTUBHOI CTpaTerii 3alpolOHOBAHO HOBI MiAXOAW 10 (OPMYBaHHS 3MiCTy
HaBYAIBHOI AWCIUIUTIHK. J[oBeneHo, mo cucTeMa KOPEeKTHHX BHKJIAAIiB HABYAIBHOI MUCIHMIDIIHA
CITUPAETHCS HA 11 TEPMIHO-KOHIIETITYaJIbHAN amapaT, 30KpeMa aKCIOMAaTHYHI BHCIIOBIIOBaHHS. Y
CTaTTi TPEICTaBICHO pPO3POOJIEHI MaTeMaTWdHi CTPYKTYpPH, IO OINUCYIOTh aKCiOMaTHIHO-
JNEAYKTUBHY CyOCTpaTeTilo opraHisailii 3araJbHUX TIOJIOKEHb aKaJeMiuyHOi IUCIMIUTIHA Ta
TaKCOHOMIYHO OpI€HTOBaHY CyOCTpAaTerito po3ropTaHHs 3MICTy HaBYAIBHOI TUCITUIUTIHA. Y TaKAH
criocib 3abe3medyeThesl mepexia Bix 3MiCTOBHOT opMHU TIOJaHHS HAOOpy TOJOXKEHDb aKaAeMiqHOT
MUCHHUIUTIHA JI0 WOTO0 TIOAAaHHSA 3a JONMOMOTOK INTYYHHX MOB MATEMATHYHOI JIOTIKH.
Bukopucrannss ~ omnmcoBoi Jsoriku 3abesneuye  Qopmanizaumiro  Ipouenypu BimoOpakeHHS
aKcioMaTHyHOi He(OpManbHOiI CHCTEMH B akcioMaTH4Hid QopMmanbHid cucremi. MaTemaTH4Hi
CTPYKTYpPH OIUCYIOTh 1 JETalli3ylOTh aOCTPAaKTHE JIOTIKO-CEMaHTHUYHE SIPO aKaJIeMiuHOL
JUCHUILTIHM Y BUTJBSIII TPYNHM aKCIOMaTHYHUX CHCTEM. Bii3HaueHO, IO OCHOBHE S/IPO 3MICTy
aKa/leMigyHOl TUCLIUIUIIHA MICTHTh 1 OCHOBHI MOHSATTS Ta CyIUKEHHA. BoaHouac 3abe3neuyerhes
CTPOTO JIOTIYHUH Tepexin Bix aOCTpaKkTHUX 3arajlbHUX MOHATH Ta BHUCIOBIIIOBAHbL NI0 MOHATH Ta
TBEp)KEHb HW)KUOTO PIBHS YHIBEpCcallbHOCTI Ta abcTpakilii. 3a3HadeHo, MO I PO3MIIICHHS
3MICTy aKaJIeMiqyHOI TUCIUTUTIHK JOIIIPHO PO3POOUTH TAKCOHOMIYHO OPi€EHTOBaHY CyOcTparerito,
sika 06a3yeThCsl Ha 6araTopa3oBOMY 3aCTOCYBaHHI. MaTeMaTH4yHi CTPYKTYpH JO3BOJISIOTH MMPOBECTH
aHaJi3 y3araJlbHeHOT CTPYKTYPH MPOIIECIB B3a€MOIii CIIOBECHOTO PIBHS OMUCY MPEAMETHOI Tamy3i
HaBYAILHOT TUCIUILTIHN, (QOPMAILHOTO PIiBHS OMHUCY MPEAMETHOI Taly3i Ta OMHCY MPEAMETHOT
rajgy3i Ha piBHI KOMM'IOTEpPHOi OHTOJIOTII, $Ka 3AIHCHIOETBCS NUIAXOM (hopmaizarii,
iHTepIIpeTanii, KOJyBaHHS Ta AEKOIYBaHHS B CEPEIOBHII PO3POOKH KOMI'IOTEPHOI OHTOJOTII. SIK
NPUKJIAJ 3aCTOCYBaHHS 3aIPOIIOHOBAHOI aKCiOMAaTHYHO-JIEIyKTUBHOI cTpaterii Oyiu po3po0ieHi
CJIEMEHTH TJIocapis Ta TaKCOHOMIi KoHuenui aucrmruiink "Komm'torepHa Jorika", ski
peatizoByIOTECS B cepenoBuii Protégé 3a momomMorow MoBU omucy oHToIorii OWL.

KiaouoBi ciaoBa: cucremMa CICKTPOHHOTO HaBYaHHS, aKCIOMAaTHYHO-IACIYKTHBHA CHCTEMA,;
OHTOJIOTIS;, OHTOJOTTYHMIH T AXI.
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AnHoTanus. B craThe mpencTaBlicHa aKCHMOMATHUYCCKU-ICAYKTHUBHAs CTPATErHs OpraHU3alUuu
COJICpXKaHUsl YYCOHOM MMCUUILUIMHBI C TOMOIIBI0 OHTOJOTHMYECKOTO IOAXOAa B CHCTEMax
JJIEKTPOHHOTO 00yuYeHHss B 0ONacTH HMHGOPMAIMOHHBIX TEXHOJOTHI. ABTOpaMH YYTEHO, 4TO
HEOOXOIUMBIM  CBOMCTBOM  CHCTEMBI ~aKCHOMATHYECKMX  BBICKA3bIBAHWH  SIBIIETCS  HUX
COTJIACOBaHHOCTh. Ha OCHOBE aKCHOMAaTHYECCKH-IACTyKTHBHOW CTPATETHMH INPEATIOXKCHBI HOBEIC
MoaXonel K (OPMHUPOBAHMIO CONEpXKAaHWA Yy4eOHOW AMCIUIUTMHBI. JloKa3aHO, YTO CHCTeMa
KOPPEKTHBIX W3J0KEHWH y4eOHOW IUCHWIUIMHBI ONHPAeTCs Ha €€ TEePMHUHO-KOHIIENTYaIbHBIHA
amrmapar, B TOM YHCJIe aKCHOMaTHYECKHe BBICKA3bIBaHMA. B cTaThe mpeacTaBiIeHkl pa3padoTaHHbIE
MaTeMaTHYECKHEe CTPYKTYPHI, ONHCHIBAIONINE aKCHOMATHYCCKHU-ACAYKTUBHYIO CYOTpaTeruio
OpraHu3allii  OOIIMX IOJNIOKCHUH  aKaJIEMUYCCKOW JWCHUIUIMHBI ¥  TaKCOHOMHYCCKH
OPUCHTHUPOBAHHYIO CYyOCTpATETHIO Pa3BEPTHIBAHUS COICPKAHUS YUCOHOW MHUCIUILTUHBI. Takmm
o0pa3oM o0ecrednBacTCs IEPexXoll OT COJepKATenbHONH (OpMBI TpeAcTaBICHUS Habopa
MOJIOKCHUN aKaJIEMUYCCKOW JUCUUILUIMHBI JO €ro MPEJCTABICHUS C IMOMOIIBI0 HMCKYCCTBEHHBIX
SI3BIKOB  MAaTEMAaTHYCCKOH JIOTWKH. VICTONB30BaHUE OMUCATCIBHOW JIOTHKH OO0ECICYHBACT
(bopmanmuzanuioo MpoUeayphl OTOOPaKEHUS aKCHOMATHYECKOH HeQOpMaIbHOH CHUCTEMBI B
akcHoMaTHYecKkol (opManmbHOW cHucTeMe. MareMaTHdecKue CTPYKTYphl —OIHUCHIBAIOT |
JIEeTATM3UPYIOT aOCTPaKTHOE JIOTHMKO-CEMAaHTHYECKOE SIIPO aKaJeMHYECKOH NUCHUIUIMHBI B BHIC
TPYIIIEI aKCHOMAaTHYECKUX cucTeM. OTMEUeHO, YTO OCHOBHOE SPO COACPKaHHS aKaIeMHUIeCKOi
JTUCHIUTUIAHBI COIEP)KUT €€ OCHOBHBIC MOHATHSA M CyxaeHus. [Ipu 3ToM obecnedyuBaeTcs CTpOTro
JIOTHYECKUH Mepexox OT aOCTPakTHBIX OOIMMX TOHSATHA ¥ BBICKA3BIBAHMA K TOHATHAM |
YTBEPKICHHUSM HU3IIETO YPOBHS YHUBEPCAILHOCTH U abOcTpakimuu. OTMEYEHO, 4YTO IS
pa3MCIICHUs]  COACPIKAHHUS  aKaJIeMHUYCCKOW JUCHUIUIMHBL  Ieslecoo0pa3Ho  pa3paboTarth
TaKCOHOMHYECCKH  OpPUCHTHUPOBAHHYIO  CyOCTpaTeTHIO, OCHOBAaHHYKd) HAa  MHOTOKPAaTHOM
MPUMEHCHUH. MaTeMaTu4ecKue CTPYKTYphl TO3BOJIIOT TPOBECTH aHAIH3 OOOOIICHHOM
CTPYKTYpPBI TPOILIECCOB B3aMMOJCHCTBHS CJIOBECHOTO YPOBHS OIMCAHHS INPEIMETHOH 00NacTu
Y4eOHOH IUCIHHIUIMHBL, ()OPMAITLHOTO YPOBHS OINHWCAHHS MPEIMETHOW OONACTH W OIHCAHUS
MPEIMETHON 00JacTH Ha YPOBHE KOMITBIOTEPHOW OHTOJIOTHH, KOTOPAs OCYIIESCTBIIACTCS IyTeM
(opManmzanuy, WHTEPHPETAlNK, KOAWPOBAaHWS ¥ [IEKOAWPOBAaHUS B Cpele pa3paboTku
KOMIBIOTEPHOH OHTOJIOTHH. B KadecTBe mprMepa IpUMEHEHHUS MPeUI0KEHHONH aKCHOMAaTHIECKH-
JeIyKTHBHOM CTpaTernu ObLTH pa3paboOTaHBI JIEMEHTHI IJIOCCAPHS M TaKCOHOMHHM KOHIICTIIIUI
mucnuiuireel "KoMmbrioTepHas jtoruka”, KOTOpBIe BOILIOMmAOTca B cpene Protégé ¢ momormipro
sI3bIKa onucanus oHTosoruu OWL.

KiaroueBble ciioBa: cucremMa QJICKTPOHHOI'O 06y‘IeHI/IH; aKCuoMaTnu4deckas ACAYKTUBHAS CUCTEMaA;
OHTOJIOT'HA; OHTOJIOTHYECKHI Ioaxod.
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