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AXIOMATIC-DEDUCTIVE STRATEGY FOR IT DISCIPLINE
CONTENT FORMATION

Abstract. The paper presents the axiomatic-deductive glyaté organizing the content of an
academic discipline with the help of ontologicapeagach in the e-learning systems in the field of
information technologies. The authors have takém &atcount that the necessary property of the
system of axiomatic statements is their consiste@eythe basis of axiomatic-deductive strategy,
new approaches to the formation of the disciplioatent are proposed. It is proved that the
system of true statements of an academic discigbnéased on its terminology-conceptual
apparatus, in particular, axiomatic statements. déeloped mathematical structures that describe
the axiomatic-deductive substrategy of the orgdiumaof the academic discipline general
statements and the taxonomically oriented subsglyatef the deployment of the academic
discipline content are presented in the articlas EBmsures the transition from the content form of
representation of the set of statements of theeamddiscipline to its presentation by means of
artificial languages of mathematical logic. The nééescriptive logic ensures the formalization of
the procedure for displaying an axiomatic informgstem in an axiomatic formal system. The
mathematical structures describe and detail théraadtslogical-semantic core of the academic
discipline in the form of a group of axiomatic sysis. It is noted that the basic core of the content
of academic discipline contains its basic concepid judgments. This ensures a strictly logical
transition from abstract general concepts andsiatés to the concepts and assertions of the lower
level of universality and abstraction. It is notit in order to accommodate the content of an
academic discipline is advisable to develop a taruinally oriented sub-strategy based on the
multiple application of operations of general cqutcgivision. The mathematical structures allow
for analysis of a generalized structure of intécast between the verbal level of the description of
the academic discipline subject area, the formatllef description of the subject area and the
description of the subject area at the level of potar ontology, which is implemented through
the formalization, interpretation, encoding and atkeg in the computer-ontology development
environment. As an example of the application &f phoposed axiomatic-deductive strategy, the
elements of the glossary and taxonomies of the eqgscof the discipline "Computer Logic",
which are embodied in the Protégé environment fin help of OWL ontology description
language have been developed.

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

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



ISSN: 2076-8184. Information Technologies and Lewyiools, 2019, Vol 73\e5.

1. INTRODUCTION

The development of modern information technologies the educational sector
substantially intensifies and improves the quadityhe educational process. Today, there are
a large number of different information systems;htelogies, portals for educational
services. Scientific journals have published a hogmber of articles related to e-learning
systems [1-6]. The basis of quality e-learning ayst is their high-quality content.
Unfortunately, the vast majority of e-learning gyat and technologies are not focused on
creating quality content as an expression of thmasg¢ic space of discipline by means of
natural language. Known approaches to the orgaoizadf the content of academic
disciplines in the field of information technologynplemented in a number of existing e-
learning systems, are mainly based on intuitiveiriséc paradigm, rather than on a clear
formalized strategy using an adequate mathemadipphratus, which often leads to low
quality content of electronic courses. Therefohe tlevelopment of mathematical models,
methods and software for the formation of high gualontent is an important scientific and
applied problem that needs to be solved.

State of the problem study One approach to the development of high-quabtytent
of a discipline is an ontological approach [7-1Ah ontological approach involves the
development of an ontology of a subject area, whidtudied by the corresponding academic
discipline. According to the generally acceptedirdgbn of ontology, an explicit machine-
interpretive specification of conceptualizatiorursderstood. Conceptualization is the process
of constructing a conceptual model of a subjeca.afe success of all the subsequent stages
of constructing the ontology of the subject areahef academic discipline and onto-oriented
(onto-based) intellectualized systems of e-learciegends exactly on the correct, qualitative
conceptualization.

Works [12, 13] have developed a generalized structurghef axiomatic-deductive
strategy of the organization of academic contehiclvincludes three of its subtrategies, that
is, the axiomatic-deductive subtrategy of the oizmtion of the fundamental terminological-
conceptual apparatus of the academic discipline,atiomatic-deductive subtrategy of the
organization of general statements of the academapline and the taxonomically oriented
substrategy of the deployment of the academic glisel content. These articles propose that
the semantic space of the academic discipline bsepted as a connection of its logical-
semantic core, organized by the axiomatic-deducstrategy, and the periphery of the
semantic space of the academic discipline. In thetsire of the logical-semantic core of the
academic discipline its basic components are itledtas an abstract logic-semantic core of
the academic discipline and a metadisciplinarydesgimantic core of the academic discipline.
The axiomatic-deductive strategy of organizing &oaid content ensures the presence of a
clear, compact, ordered structure of organizatibknowledge about the subject area of the
discipline, which gives it significant advantages&ionon-axiomatic strategies. In the article
[12], the mathematical structures of the axiomdaductive strategy of the organization of
the terminology-conceptual apparatus of an acaddisipline are highlighted.

In this paper the mathematical structures are edeathich describe and detail the
abstract logical-semantic core of the academidplise in the form of a group of axiomatic
systems, that is: axiomatic informal systems ofegehstatements of the academic discipline
in a verbal form, formal axiomatic systems of gahestatements of the academic discipline,
axiomatic systems of general statements of the emoid discipline in the machine-
interpretative form. Alsothe purpose of this articleis to implement the elements of the
proposed axiomatic-deductive strategy for orgagizithe contents of the discipline
"Computer Logic" in the Protégé environment, udimg language of describing the ontology
of OWL.
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2. RESULTS

2.1 Axiomatic-deductive substrategy of the organizion of general truth
statements of the academic discipline in the systemof electronic learning

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

ASV :{Svl, S,Z,...,S,M} axiomatic (fundamental) statements (judgments, gsitipns) in a
natural language with a finite alphab®lS,, , which do not require proofs within the subject

area studied by the corresponding academic dieeiph necessary property of the system of
axiomatic statements is their consistency. In a&alditit is important that the axiomatic
statements of the academic discipline be indepdrafezach other, namely that no axiomatic
statement can be denoted by the set of the rengaaxilomatic statements.

The system of true statements of the academicptiiseiis based on its terminology-

conceptual apparatus, in particular, axiomaticestaints ASV :{3,1,3,2,...,3,M} can be
considered as functions on atomic general concé}ts :{Cvl,Cvz,...,CvN} academic
discipline, namely as identical truthful predicates

S, = fmlGy: Gy, -Gy ) M=TM. (1)
Alphabet AIS,, as its subset contains the alphah#&t ,, .

The next stage of the axiomatic-deductive stratefyorganizing the system of
statements of a academic discipline is the formatioof a @ set

Ruls_for_§ :{Rs,l, RS,Z,...,RS,J} logical rules of deduction from the set of axioroati
statements ASV :{Svl, SVz’ ...,S,M} derivatives of truthful statements (theorems)

DS, :{S,M+1, S,M+2,...,S,M+G}. Derivative ~ statements DS, :{S,M+1, S/M+2"”’S/M+G}
together with axiomatic statemen@fSV 2{3/1, 5\/2, ...,SVM} form a set of truthful statements
of the abstract content core of the disciplihg, =AS, UDSV :{Svl, ST ...,S,NHG}.

Preferably, the logical output rules have certagidal tautologies that can be presented
as relations given on a set of highly abstractestants TS, :{S,l, SVz""'SVWG} of an

academic discipline and can be formally represemt¢iis form:
S/l’S/zy---;S/M (RS/J ),ng—G, JD:L—\] (2)
SV

In this case, the derivative statem@ygm Is a direct consequence of axiomatic statements

Sy Sy Sy, by the ruIeRS,j .

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

ASg, ={AlS,, TS,,AS,,Ruls_for_S,}. (3)

The conceptual scheme of the axiomatic-deductistsate of the organization of the
fundamental general terminology-conceptual apparafihe academic discipline is given in
Figure 1.
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Fig. 1 Conditional scheme of axiomatic-deductiviesstategy of organization of a group of
general truthful statements of an academic disaeli

The set of general truthful statements of an academic discipline as a formal axiomatic
system

The transition from the content form of represeataf the set of statements of an
academic discipline to its presentation by mearartificial languages of mathematical logic,
that is, descriptive logic, is carried out through formalization - the procedures for
displaying the axiomatic informal system in thecamatic formal system, which is given as
such a four:

ASge ={AISg, TSg, ASE, Ruls_for_Sg}, (4)

where AIC  is the alphabet of the formal language of thedawfi predicates of the first
order; from the elements of the alphab®C  correctly formed formulas (formulas) of

corresponding logic system are creat'é'(ﬂiyF :{Spl, SFz’ ...,SFM+G} - the set of all correctly
created formulas in the alphab&tC - , which are mutually unequivocally consistent vitte
statement of the academic discipline in the natlaabuage TS, :{3,1,3,2,...,S,M+G};

ASF :{SFl, SFz’ S,:MJL - a set of formal axioms that are mutually unequally consistent
with the axiomatic statement &S, :{S,l, ST ...,SVM} and is a subsetS_(AS_ LTS );
Ruls_for_$ :{RSFl, RSFZ, ...,RSFJ} is the set of formally-logical rules (operationd)tie
derivative from the setAS_ :{SFl, S S,:MJL new derivatives of correctly created
formulas DSF :{SFM+1,S,:M+2,...,SFM+G} of an educational discipline. From the foregoing

follows the following relationTS_ =AS_ UDSF :{SFl, SFZ"“’SFM+G}' In contrast to the

logical derivation (outcome) of derivative statensem the informal axiomatic system of
content organization, where "logical proof" is meted as a complete contex inference that
is an integral part of the real thinking of a persaamely, it is such an inference, in the
process of which of the judgments-findings by udmgjcal rules of thinking, they obtain a
conclusion - new judgments, which are expressedhbgns of natural language, in formal
axiomatic systems, "logical proof " is understo@sanple manipulation (operations) over
symbols and sequences of symbols (formulas) oftaineartificial language according to the
pre-defined strictly given rules. The conclusiontanied by means of such a "logical proof "
in the narrow sense is the usual formula - the eecpl (combination) of symbols of the
alphabet of some artificial language.

152



ISSN: 2076-8184. Information Technologies and Lewyiools, 2019, Vol 73\e5.

The procedure of formalizing the group of the starts of the academic discipline will

be presented as such a tlwormalg :(TSF, fSF Orm([)J), consisting of a set of correctly created

formulas TS and function of formalizatiorf£°™(JJ, which is given on the s&tS,,, with a

range of valueg'S¢ . That is, the procedure of formalizing of a cem;'iidiatemen&,n i3 TSy

is determined by comparing it with the functionfofmalization storm([)], a certain correctly

created formuldSg i3 TS, thatis:
0, 0TS, OS: OTS;), thatce = tEm(c, ). (5)

On the other hand, the transition from the formakiomatic system
ASge ={AISE, TS, AS¢,Ruls_for S} to the axiomatic informal  system

ASg, ={AlS,,, TS, ,AS,,Ruls_for_S,} is accomplished through the interpretation
procedure, which is given as a twg :(TSV, fa ([)]) and consists of a s@S,, and function

of interpretation f& (0, which is given on the satS. with an range of valuegs, . That is,
the procedure of interpreting of some correctlyated formuIaSFn from TS is given by

comparing it with the function of interpretatioid (I, a certain statemerﬁ,n i3 TSy, thatis:

OSs, 0TS, ds, 0TSy ), mo s, = f4(s: ). (6)

The group of general truthful statements of an academic discipline in machine-
interpreted form

The transition from the submission of a group atesnents of an academic discipline in
the form of a formal axiomatic system before itbraission by means of development of e-
learning systems is performed by the applicatiorcading procedure, which reflects the
axiomatic formal system in machine-interpreted fowhich can be represented as such four:

ASsg ={AISg , TSg . ASg, , Ruls_for_Sg, }, (7)

where AIC ¢, is the alphabet of machine-interpreted languagdestribing statements in e-

learning systems, for example, Moodlé';SEL :{SElesEsz---’SELWG} - the set of all

correctly created formulas in the alphal#dC ., , mutually unequivocally consistent to the
statement of the academic discipline in the naturallanguage

TSV :{Svl, S,z, ...,S,M+G}; ASEL :{SELl, SE'—z’ SELM} - the set of axiom of the alphabet of

the machine-interpreted language of describingstants in the systems of e-learning, which
are mutually unequivocally consistent with the axabic sratements from

AS, ={S,. S-Sy, | and is a subset
TS_ (AS_ OTS_ );Ruls_for_$ ={RS:,.RS,....RS, | is the set of machine-
interpreted  logical rules (operations) of a demwat from the set
ASEL:{SELl,SE,_Z,...,SELM} new derivatives of machine-interpreted formulas
DS :{SELM+1, S I ""SELM+G} in the environment of e-learning systems.

From the foregoing follows the following
relationTS_ =AS_ UDS_ ={Sg,, Sep, .- Ser,, 0 )-
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The coding procedure will be represented as sElcﬁod:(TSEL, f§°d([)j, consisting

of a set of correctly created formuldsS¢, in the syntax of the language of describing the

statements of the e-learning system and the cddimgion f$°9(0J, which is given on the set
TSg, with an range of valuesSg, . That is, the coding procedure of some correctaied

formula SFn i3 TSg is given by comparing it with the coding functi6§°d([)], a certain

expressionS;,_from TSy, , thatis:

0S OTSe, e, OTSey), that S = 1§%(s: )-

(8)
The transition from the machine-realization system

Tse ={AISg,, TSE., ASg, , Ruls_for Sg;}  to  the axiomatic formal  system
Tse ={AISE, TSg, ASE, Ruls_for_Sg} is accomplished through the decoding procedure,

which is set as tw&LDecod= (TSF, fSDec"d([)]). Decoding functionf ¢4, which is given
on the setTSg, with a range of value'S.. That is, the procedure of decoding the

expressionSELnfrom TSg, is determined by comparing it with the decodingction

foecod a certain correctly created formulg i3 TS¢, thatis:
OSe,, OTSg, OS: OTSe ) mo 52 = 10eed(sy, ). 9)

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
IO

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 intei@tof the verbal level of description of the
subject area, the formal level of description & fubject area and machine-interpreted
description of the subject area at the level of potar ontology in the systems of e-learning

Figure 2 gives a generalized structure of procee$ésteractions between the verbal
level of the description of the subject area of #wademic discipline, the formal level of
description of the subject area and the descrigifdhe subject area at the level of computer
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ontology, which is implemented through the formatiian, interpretation, encoding and
decoding in the computer-ontology development emvirent.

We note that all the above axiomatic systems ofessmtation of statements are
iIsomorphic to each other, since there is a mutualgquivocal correspondence between their
elements and the preservation of the corresponsingtures, which is provided by the

bijective functions of interpretationfS ([, formalization f&°™(Jl, coding fS°%(0)) and

decoding f>%°4(1).
Thus, the axiomatic-deductive fundamental core loé tontent of the academic
discipline is given by the isomorphic systems cdesed above, which can be grouped in the

form of Table 4.
Table 1.

The system of isomorphic content, formal and machiginterpreted descriptions
of the logical-semantic core of the content of thecademic discipline, organized on the
basis of axiomatic-deductivestrategy

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, ,ASy,Ruls_for_S,}
AS., ={AIC,,,TC,,,BCy,Ruls_for_C, }
Formal level of description of the terminological- Formal level of description of the group of
conceptual apparatus statements
AScr ={AIC,TC,BCE,Ruls_for Cr} | ASgr ={AISg,TSg,ASg,Ruls_for_Sg}
Machine-interpreted form of description of the Machine-interpreted form of description of
terminology-conceptual apparatus as an ontology statementsin systems of e-learning
ASco ={AIC,,TC(,BCq,Ruls_for Co} | ASgg ={AISg , TSE., ASg , Ruls_for_Sg,

Taxonomically oriented substrategy of deployment ofcontent of the academic
discipline

We note that the fundamental core of academic obnt®ntains concepts and
judgments of the academic discipline that relatésanost general abstract semantic levels.
However, in view of the need to ensure a strictlgidal transition from abstract general
concepts and statements of the academic discifgitiee concepts and assertions of a lower
level of universality and abstraction, including tBpecific concepts and assertions of the
academic discipline, it is appropriate to develdayeonomically oriented substrategy for the
deployment of content in the academic disciplineciStaxonomically oriented strategy is
based on the multiple use of generic-type relatems operations of the division of common

conceptsBC, :{C\,l,C\,Z,...,CVN} of the academic discipline, as well as the germranf

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

Depending on the number of selected features oflithsion of the basic concept, it is
possible to generate several taxonomies of condegatsare in the generic-type relations and
their volume is part of the scope of the basic ephcBefore beginning the implementation of
a taxonomically oriented strategy of the deployma&ntontent of a academic discipline, it is
necessary to clearly outline (generate) the setllaiaxonomies in respect of which such a
strategy will be implemented. A more detailed dggian of the taxonomically oriented
substrategy of the deployment of content requireseparate scientific paper and is not
covered here.
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An example of the implementation of elements of thaxiomatic-deductive strategy
of organizing the content core of the academic digdine "Computer Logic" in the
Protégé environment using the language of describjnthe ontology OWL

As an example of applying the proposed axiomataiudéve strategy for organizing the
content of the academic discipline using the omjiclal approach, consider the elements of
the semantic space of the academic discipline "Goend_ogic" and their representation in
the Protégé environment using the language of #sergption of ontology OWL, which
allows using the built-in mechanisms of logicalidations and maintaining the correctness of
taxonomic connections between concepts, makingssiple to create complex concepts from
simpler ones.

The necessary stage of development of the logerabstic core of the academic
discipline "Computer Logic" is a clear definitiori ils subject area, the definition of basic
primary concepts and axiomatic statements. It igoirfant to establish the relation between
the concepts of "computer logic", "logic", "formabgic", "mathematical logic", etc.
Therefore, the basic concepts related to the téwgic” are given clear definitions and form a
set of taxonomies of these concepts, clearly irisigahe place of the term "computer logic",
which will satisfy the requirement of coherenceaohdemic content. In particular, under the
term "logic" it is appropriate to understand theup of fundamental, essential, attributive
laws (patterns, structures) of the internal stmect{architecture), functioning and evolution
(creation, formation, organization, creation, depehent) of a certain class of systems
(phenomena, processes).

Since the concept of "Logic" refers to the fundataetaws of the internal structure
(architecture), the functioning and evolution (gatien, formation, organization, creation,
development) of a certain class of systems, thethelgroup of essential laws relating to the
internal structure (architecture) of this classyétems can rightly be called the architectural
logic of systems; 2) it is appropriate that theugroof the essential laws relating to the
functioning of this class of systems be termed fional logic systems; 3) it is appropriate
that the group of essential laws relating to theegation, formation, organization, creation,
development, evolution of this class of systemdebmed the evolutionary logic of systems
(see Figure 3).

4 BB i e‘-’: A =R Ve *h | S| S 5 Ef e BE b et
| ® owThing |
| & — —t
3 |
Architectural_| Functional_logi Evolutionary o
ogic c gic

Fig. 3.Division of the concept "Logic" by the typie'part of logic" into the typical concepts
"Architectural logic", "Functional logic" and "Evationary logic" in the form of taxonomy in
the Protégé environment
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On the basis of the group of general concepts axahbmies of general concepts, the
basic axiomatic statements are formulated and énwative concepts of the lower level of
the academic discipline "Computer Logic" are definevhich forms the basis for the
organization of its content.

Active Ontology * Classes x | Obiject Properties x Data Properties x  Individuals by class * DL Query x OntoGraf x Annotation Properties x
Class hierarchy | Description

¥ ®owl:Thing
¥ ®Logic
v

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

The above metadisciplinary concepts, general (basd derivative) concepts and
concepts of lower level of generality are organizedhe glossary and taxonomy of the
concepts of the discipline "Computer Logic". A fragnt of the glossary of taxosonomy of
the discipline "Computer Logic" as a component®bintology is shown in Figure 4.

3. CONCLUSION AND PROSPECTS FOR FURTHER RESEARCH

The transition to distance learning technologgesaithe need for using the important
property of systems of axiomatic statements — tkemsistency. The advantages of the
ontological approach for this purpose have beenotsimated in the previous studies. The
authors proposed an axiomatic and deductive sirafiegthe formation of the discipline
content laying ontological approach into the balsighis case, the important property of the
systems of axiomatic statements is used and whitheir consistency. Due to this approach
an effective formation of the terminology and cqmtc@l apparatus of the discipline, its
axiomatic concepts is achieved.

The mathematical structures have been developedthfer formalization of the
description of the axiomatic-deductive strategyposed for the organization of general
statements of the discipline. It describes the naruically oriented substrategy and the
deployment of the discipline content. This appropobvides a transition from the content
form of representation of the discipline chaptertheir deployment with the help of artificial
languages, typical for mathematical logic.

The research has shown that the use of descrilpgye facilitates the formalization of
the procedure, which consists in transformatiornthef educational content, presented in the
axiomatic informal system in information producteated in axiomatic formal system.The
achievement of such a transition is due to the rg#gmn and detalization of the abstract
logical and semantic core of the discipline witke thelp of mathematical structures. This
provides the possibility of a logical transitiorfin abstract general concepts to the concepts
of lower level of universality.

The developed mathematical structures facilitate #nalysis procedures of the
relationship between the verbal level of descriptid the discipline content and description
of its subject area at the level of ontology. Thtl® unification of the processes of
formalization, interpretation, coding and transogdiof the discipline content in the
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framework of the development of computer ontologyachieved, as demonstrated by an
example of the creation of glossary elements amdté#xonomy of the concepts of the

discipline "Computer Logic" in the Protégé envira@mhusing the OWL ontology description

language.

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

This will contribute to the formation of an axiontagroup of knowledge that will play
the role of an axiomatic basis in the structuréheffield in order to study the semantic space
course and a taxonomically oriented substrateptatides a logical transition from concepts
to abstractions.
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AHoTamiss. Y cTaTTi NpeacTaBlieHa aKCIOMAaTHYHO-ACTYKTHBHA CTpAaTeTis opraHizamii 3MicTy
HaBYaJIbHOI AMCLMILUIIHU 32 JONOMOIOI0 OHTOJIOTIYHOTO IIXOJLY B CHCTEMax €JIeKTPOHHOTO
HaBYaHHS B rainy3i iH(QOpPMaUifiHNX TEXHOJOTid. ABTOpaMHM BpaxOBaHO, IO HEOOXiIHOIO
BJIACTUBICTIO CHCTEMH aKCIOMAaTHYHHUX BHUCJIOBIIOBaHb € 1IX Y3rojpkeHicTh. Ha ocHOBI
AKCIOMAaTUYHO-ACIyKTUBHOI CTpaTerii 3alpOlOHOBAHO HOBI MiAXOAW 10 (OPMYBaHHS 3MiCTy
HaBYaJIbHOT AucUUIUTiHK. J[OBEIeHO, 10 CHCTEMa KOPEKTHUX BHUKJIAIB HABYAIbHOI JTUCHUILTIHH
CITUPAETHCS HA 1i TEPMiHO-KOHIETITYaJIbHAN amapaT, 30KpeMa aKCiOMAaTHYHI BHCIIOBIIOBaHHS. Y
CTaTTi TPENCTaBICHO pPO3pPOOJICHI MaTeMaTH4dHi CTPYKTYpPH, IO OIHUCYIOTh aKCiOMaTHIHO-
JNEAYKTUBHY CyOCTpaTeTilo opraHisailii 3araJbHUX TIOJIOKEHb aKaJeMiuyHOi IUCIUIUTIHA Ta
TaKCOHOMIYHO OpI€HTOBaHY CyOCTpAaTerito po3ropTaHHs 3MICTy HaBYAIbHOI TUCITUIUTIHA. Y TaKUH
criocib 3abe3medyeThesl mepexia Bix 3MICTOBHOT GopMHU TOJaHHS HAOOpy TOJOXKEHDb aKaAeMiqHOT
JUCHHUIUTIHA JI0 WOro TIOAAaHHSA 33 JONOMOTOK IITYYHHX MOB MATEMATHYHOI JIOTIKH.
Bukopucrannss ~ onmcoBoi Joriku 3abesneuye  Qopmanizaumito  Ipouenypu BifmoOpakeHHS
akcioMaTuyHOi He(OpManbHOi CHCTEMH B akcioMaTH4Hid QopMmanbHid cucremi. MatemaTH4Hi
CTPYKTYpPH OIUCYIOTh 1 JETalli3ylOTh aOCTPAaKTHE JIOTIKO-CEMAHTHUYHE SIPO aKaJIeMIiuHOL
JUCHUIUTIHA Yy BUIJISIII TPYMH aKCiIOMAaTUYHUX CHCTeM. BiJ3HAa4eHO, 10 OCHOBHE SAPO 3MICTY
aKaJeMIYHOI JUCHUILTIHK MICTHTh 1i OCHOBHI MOHATTS Ta Cy/DKeHHS. BomgHodac 3a0e3meuyeThes
CTPOTO JIOTIYHUH Tepexia Bix aOCTpaKkTHUX 3arajlbHUX MOHATH Ta BHUCIOBIIOBAHbL JI0 MOHATH Ta
TBEPPKEHb HW)KUOTO PIBHS YHIBEpCcallbHOCTI Ta abcTpakilii. 3a3HadeHo, MO I PO3MIIICHHS
3MICTY aKaJIeMiqYHOi TUCIUTUTIHY JOIIIBHO PO3POOUTH TAKCOHOMIYHO OPi€EHTOBaHY CyOcTparerito,
sika 06a3yeThCsl Ha 6araTopa3oBOMY 3aCTOCYBaHHI. MaTeMaTH4yHi CTPYKTYpH JO3BOJISIOTH MMPOBECTH
aHaJi3 y3araJIbHeHOT CTPYKTYPH TPOIIECIB B3a€MOIii CIIOBECHOTO PIBHS OMUCY MPEAMETHOI Tamy3i
HaBYAILHOT TUCIUILTIHN, (QOPMAILHOTO PIBHSA OMHUCY MPEAMETHOI Taly3i Ta OMHCY MPEAMETHOT
rajgy3i Ha piBHI KOMIT'IOTEPHOi OHTOJIOTII, $iKa 3AIHCHIOETBCS HUIIXOM (opmaizarii,
iHTepIpeTanii, KOJyBaHHS Ta AEKOIYBaHHS B CEPEIOBHII PO3POOKH KOMI'FOTEPHOI OHTOJOTII. SIK
NPUKJIAJ 3aCTOCYBaHHS 3aIPOIIOHOBAHOI aKCiOMAaTHYHO-JIElyKTUBHOI cTpaterii Oysu po3po0iieHi
CJIEMEHTH TIJocapis Ta TaKCOHOMIl KoHuemnmiii mucuumiing "Komm'rotepHa Jorika", ski
peanizoByIOThCA B cepeoBuiii Protégéa nonomororw Mosu onucy ontonorii OWL.

KiaouoBi ciaoBa: cucremMa CICKTPOHHOTO HAaBYaHHS, AKCIOMAaTHYHO-IACIyKTHBHA CHCTEMA,
OHTOJIOTIS, OHTOJOTTYHMH TTAXIT.
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AnHoTanus. B craThe mpencTaBlicHa aKCHMOMATHUYCCKHU-ICAYKTHUBHAs CTPATErHs OpraHU3alUuu
COJIepXaHusl YYeOHON MMCUUIUIMHBI C TOMOIIBI0 OHTOJOTHMYECKOTO IOAXOAa B CHCTEMaXx
JJIEKTPOHHOTO 00yuYeHHss B 0ONacTH HMH(GOPMAIMOHHBIX TEXHOJOTHI. ABTOpaMH YYTEHO, 4TO
HEOOXOTUMBIM  CBOMCTBOM  CHCTEMBI ~aKCHOMATHYECKMX  BBICKA3bIBAHWK  SIBIETCS X
COTJIACOBaHHOCTh. Ha OCHOBE aKCHOMATHYCCKH-ICTyKTHBHOW CTPATETHH NPEATIOXKCHBI HOBEIC
MOaX0nbl K (OPMHUPOBAHMIO CONEpXKaHWA y4eOHOW AMCIUIUTMHBL. JloKa3aHO, UTO cHCTeMa
KOPPEKTHBIX W3J0KCHWH y4eOHOW IUCHWIUIMHBI ONMHPAeTCs Ha €€ TEePMHUHO-KOHIENTYaIbHBIHA
amrmapar, B TOM YHCJIe aKCHOMAaTHYeCKHe BBICKA3bIBaHMA. B cTaThe mpeacTaBiIeHsl pa3padoTaHHbIE
MaTeMaTHYECKHEe CTPYKTYPHI, OIMCHIBAIONINE aAKCHOMATHICCKH-ACIYKTUBHYIO CYOTpaTeruio
OpraHu3ali  OOIIMX IOJIOKCHUW  aKaJICMUYCCKOW  JWCHUIUIMHBI M  TaKCOHOMHYCCKH
OPUCHTHUPOBAHHYIO CyOCTpATETHIO Pa3BEPTHIBAHUS COICPKAHUS YUCOHOW MHUCUUILTUHBI. Takum
o0pa3oM o0ecreunBacTCs IEpPexXoll OT COJepKATenbHONH (OpMBI TpeAcTaBICHUS Habopa
TIOJIOKCHUAN aKaJIEMUYCCKONM JUCUIHUILUIMHBI J0 €ro MPEJCTABICHUS C MOMOIIBI0 HMCKYCCTBEHHBIX
SI3BIKOB MAaTEMATHYCCKOW JIOTMKH. VICIONB30BaHUE OMUCATCIBHOW JIOTHKH OO0ECICYHBACT
(dbopmanmuzanuioo MpoUeayphl OTOOpPaKEHUS aKCHOMATHYECKOH HeQOopMalbHOH CHUCTEMBI B
akcHoMaTHYecKoH (opManmpbHOW cHucTeMe. MareMaTWdecKue CTPYKTYphl —OIKCHIBAIOT |
JIETATM3UPYIOT aOCTPAaKTHOE JIOTHMKO-CEMaHTHYECKOE SIIPO aKaJeMHYECKOH NUCHUIUIMHBI B BHIC
TPYIIIEI aKCHOMAaTHYECKUX cucTeM. OTMEUeHO, YTO OCHOBHOE SIPO COACPKaHHS aKaIeMHUIEeCKOi
JTUCHIUTUIMHBI COIEPXKUT €€ OCHOBHBIC MOHATHSA M CyxaeHus. [Ipm 3ToM obecniedyuBaeTcs CTpOTro
JIOTHYECKUH Tepexox OT aOCTPakTHBIX OOIMMX TOHSATHA ¥ BBICKA3BIBAHMA K TOHATHAM |
YTBEPKICHHUSM HU3IIETO YPOBHS YHUBEPCAILHOCTH U aOcTpakumuu. OTMEYEHO, 4YTO s
pa3MeIICHUs]  COACPIKAHHUS  aKaJIeMHUYCCKOW  JUCHUIUIMHBL  IeJiecoo0pa3Ho  pa3paboTath
TAKCOHOMHYECCKH  OPUCHTUPOBAHHYIO  CyOCTpaTeTHIO, OCHOBAaHHYKd) HAa  MHOTOKPAaTHOM
OpUMEHCHUU. MaTeMaTUYeCKue CTPYKTYpPhl TMO3BOJSIOT MPOBECTH aHAIW3 000OIICHHOM
CTPYKTYpPBI IPOILIECCOB B3aMMOJCHCTBHS CJIOBECHOTO YPOBHS ONHCAHHS IMPEIMETHOH o0iacTu
y4eOHOH IUCHMIUIMHBL, ()OPMAILHOTO YPOBHS OINHMCAHHSA IPEIMETHOW OOJACTH W OIHCAHUS
TpeaMETHOW 00JacTH Ha YpOBHE KOMIBIOTEPHOW OHTOJIOTHH, KOTOPAs OCYIIECTBIIACTCS IyTeM
(opManuzanyuy, WHTEPHpPETAlNH, KOAWPOBAaHWS ¥ [IEKOAWPOBAaHUS B Cpele pa3paboTku
KOMIIBIOTEPHOI OHTOJIOTHH. B KauecTBe mprMepa IpUMEHEHHUS MPEUI0KEHHON aKCHOMAaTHIECKH-
JIeTyKTHBHOM CTpaTeruu ObLTH pa3paboOTaHBI 3JIEMEHTHI IJIOCCAPHS M TaKCOHOMHHM KOHIICTIITHIT
JUCIUIDIMHEL "KoMIbloTepHas JIOrMKa", KOTOPbI€ BOILIOINAIOTCA B cpejae Protégéc momormipo
sI3bIKa onucanust onToorun OWL.

KiaroueBble ci1oBa: cucrema QJICKTPOHHOI'O 06yquI/m; aKCHOMAaTHU4eCKasl NCAYKTHBHAsl CUCTEMA,
OHTOJIOT U, OHTOJIOTHYECKHI noaxona.
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