
97

UDC 81’4:004.89
DOI: 10.31866/2617-796X.4.1.2021.236950

Tkachenko Olha, 
PhD in Physical and Mathematical Sciences,
Associate Professor, Department of Information Technologies and Design, 
State University of Infrastructure and Technology,
Kyiv, Ukraine
oitkachen@gmail.com
https://orcid.org/0000-0003-1800-618X

Tkachenko Kostiantyn,
PhD in Economics,
Associate Professor, Department of Information Technologies and Design, 
State University of Infrastructure and Technology,
Kyiv, Ukraine
tkachenko.kostyantyn@gmail.com
https://orcid.org/0000-0003-0549-3396

Tkachenko Oleksandr,
PhD in Physical and Mathematical Sciences,
Associate Professor, Department of Software Engineering, 
National Aviation University, 
Kyiv, Ukraine
aatokg@gmail.com
https://orcid.org/0000-0001-6911-2770

LINGUISTIC ONTOLOGIES: DESIGNING AND USING IN THE EDUCATIONAL 
INTELLECTUAL SYSTEMS

The purpose of the article  is to investigate and consider the general trends, problems and 
prospects of designing and using linguistic ontologies in educational intellectual systems.

The research methodology consists in semantic analysis methods of the basic concepts in the 
considered subject area (linguistic ontologies in the educational intellectual systems). The article 
discusses approaches to the use of linguistic models in modern educational intelligent systems. 
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The novelty of the research is the analysis of the linguistic ontologies use in the education-
al intellectual systems.

Conclusions. A model of linguistic ontology for the domain (disciplines “Computer Net-
works” and “Modelling Systems”) is presented. This model is used in the development of an 
educational intellectual system that supports online learning in these disciplines. The proposed 
model describes a set of relations of linguistic ontology, specially selected to describe the an-
alyzed domain. To ensure these properties, it was proposed to use a small set of relationships. 
The proposed linguistic ontological model is implemented in an educational intelligent system 
that supports such disciplines as “Computer Networks” and “Modelling Systems”.

Keywords: educational intellectual system; domain; model; ontology; linguistic ontology; 
information resource.

Introduction. Modern educational intellectual systems work with textual informa-
tion and knowledge of domains, which include thousands of different classes of enti-
ties that are among themselves in a huge number of different types of relationships 
(Liu, 2017; Greger and Porshnev, 2013). 

Processing information and knowledge in such systems are often guided by the 
use of statistical characteristics of this information and knowledge: 

 – frequency of occurrence of words in educational `s materials, tests, reference 
information, glossaries, etc.; 

 – frequency of joint occurrence of words.
 – Users of educational intellectual systems (lecturers, methodologists, students), 

performing text educational information and knowledge processing, primarily:
 – reveals the main content of the educational documents and the meaning of its 

key concepts; 
 – the main topic, subtopics and key concepts of the educational documents 

(training materials, tests, reference information, glossaries, etc.). 
For this, the user of educational intellectual systems usually uses a large amount 

of knowledge about: 
 – linguistic knowledge – a language of presentation of training materials, tests, 

reference information; 
 – ontological knowledge – domain; 
 – relations between units of linguistic knowledge – organization of the coherent 

text. 
Lack of linguistic and ontological knowledge leads to a variety of problems when, 

for example: 
 – formulating queries differ from templates of describing relevant educational 

information and knowledge that are supported by educational intellectual systems; 
 – long requests are processed (for example, when referring to help information); 
 – the context of the language is not fully taken into account. 

Thus, modern educational intellectual systems for processing text information 
face the following problems (Scherer, 2016): 

 – processing of text information of online courses in the considered domain; 
 – taking into account the linguistic features of the language and the structure of 

the corresponding educational or test`s text. 
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These problems are in the educational intellectual systems. Intellectual text anal-
ysis is one of the key tasks in the field of artificial intelligence associated with the 
problems of automatic analysis and synthesis of natural language arising from the 
interaction of users with educational intellectual systems. 

The solution to these problems is closely related to the use of various approaches 
of artificial intelligence and computational linguistics. 

Ontological modelling and computer learning methods have made it possible for 
practical use in natural language processing tasks in the educational intellectual sys-
tems. 

The use of linguistic and ontological knowledge in the automatic processing of 
texts in educational intellectual systems is a difficult problem. 

This is due to the fact that such knowledge should be described in specially created 
thesauri (ISO 25964-1:2011, 2011) and linguistic ontologies, which should contain de-
scriptions of a lot of words and phrases and be able to logically derive new knowledge. 

The paper considers the extraction of information from the text, which can be 
used to create formal models of specific areas of linguistic knowledge. In work, this 
is the area of online courses in the disciplines “Computer networks” and “Modelling 
systems”.

Model based on distribution semantics determines the semantic similarity be-
tween two linguistic elements (words or phrases) based on their distribution proper-
ties in large fragments of educational material or tests without specific knowledge of 
the lexical or grammatical meanings of the elements. 

A word set is a collection of documents in the form of a matrix, the rows of which 
correspond to the documents, and the columns to a specific term. Intersection values 
describe the number of words in a particular educational document.

These models often include a weight for each term – document pair. The indicator 
is the frequency of occurrences of a term in each educational document or the proba-
bility of finding a word in an educational document. 

This rates the more general words as more important, although this is not always 
the case. One of the paradigms of computer resources for educational intellectual 
systems are formal ontologies (for example, the Semantic Web) (O. Тkachenko, А. Тk-
achenko and К. Тkachenko, 2020; Munira and Anjumb, 2018; Sowa, 2009; Web Ontol-
ogy Language). But the automatic processing of unstructured natural language texts 
is difficult to carry out using formal ontologies (Nirenburg and Wilks, 2011; List, 2018; 
Kudashev, 2013). 

Linguistic ontologies cover most of the words of a language or domain and at the 
same time have an ontological structure that manifests itself in the relationship be-
tween concepts. 

Therefore, linguistic ontologies can be considered as a special type of lexical data-
base (or knowledgebase) and a special type of ontology. 

The paper describes a linguistic ontology designed for automatic text processing 
for the considered domain and the resources that are developed on the basis of this 
ontology.
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Main research material. The following can serve as a formal definition of linguistic 
ontologies: 

О=<C, E, At, R, A>,

where:
 – С − concepts (classes) of linguistic ontology; 
 – E − instances of linguistic ontology; 
 – At − attributes of concepts and instances of linguistic ontology; 
 – R − relations between concepts of linguistic ontology; 
 – А − axioms of linguistic ontology. 

Formalized linguistic ontologies consider various computer resources, in particu-
lar, rubricators or thesauri. 

Typically, rubricators do not include instances and attributes, i.e. the formal model 
of rubricators is a model of the form: 

О=<C, R, A>,

Formalized linguistic ontologies are logical theories built on axioms. To describe 
them are used: 

 – logics: descriptive logics, modal logics, first-order predicate logic; 
 – linguistic ontology description languages: DAML + OIL, OWL, CycL, Ontolingua 

(Horrocks, Patel-Schneider and Harmelen, 2002; Web Ontology Language; Ontolingua, 
2005). 

Linguistic ontologies (thesauri, rubricators), the concepts of which are not fully 
defined in terms of formal properties and axioms, are called lightweight ontologies. 

There are different interpretations of the relationship between linguistic ontology 
and the natural language of educational documents in the educational intellectual 
system: 

 – linguistic ontology is a structure independent of natural language; 
 – linguistic ontology is a structure that is independent of a specific natural 

language; 
 – elements of the language lexicon are included in the formal definition of 

linguistic ontology; 
 – the formal definition of linguistic ontology includes the entire lexicon of the 

domain. 
Based on the foregoing, the formal model of linguistic ontology can be described as: 

О=<V, C, RVC, RVR, R, A>,

where:
 – V = V

C ∪ V
R − vocabulary of linguistic ontology, containing a set of lexical units 

for V
C
 concepts and V

R
 relations; 

 – C − a set of concepts of linguistic ontology; 
 – RVC − a set of connections between lexical units {v

j
}  V and the corresponding 

concepts from {с
k
}  C and relations of the given linguistic ontology; 
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 – RVR − the set of links between lexical units {v
j
}  V and the corresponding 

relations {r
i
}  R of the given linguistic ontology; 

 – R is the set of relationships between concepts of linguistic ontology; 
 – A is a set of linguistic ontology axioms. 

In the considered formal approaches, words of a natural language are one of the 
components of the linguistic ontological model, lexical expressions are presented only 
as auxiliary elements that name the concepts and relations of the linguistic ontology. 

Establishing relationships between linguistic concepts, words and expressions of a 
natural language has many problems, in particular, the introduction of a new concept 
into linguistic ontology must be associated with existing linguistic elements; definition 
of relations “concept − linguistic element”. 

Therefore, a lot of widely known educational ontological resources are thesauri 
that do not have a high degree of formalization of their structure. 

Thesauri are linguistic ontologies, i.e. ontologies based on the meanings of real 
natural language expressions. 

The educational intellectual system thesaurus is a normative vocabulary of terms 
in natural language that explicitly indicates the relationship between terms and is in-
tended to describe the content of documents and search queries. 

The basic unit of thesauri is terms, which are categorized into descriptors (= autho-
rized terms) and non-descriptors (= ascriptors). 

At their core, descriptors unambiguously correspond to the concepts of the do-
main. Relationships between descriptors are divided into hierarchical and associative. 

Hierarchical relationships are usually viewed as asymmetric and transitive. 
Hierarchical relationships used in educational intellectual systems thesauri: 

 – class − subclass (predecessor − successor, above − below) − is installed between 
two descriptors, if the concept of a lower-level descriptor (successor, subclass) is 
included in the concept of a superior descriptor (predecessor, class); 

 – whole − part. 
The purpose of developing educational intellectual systems thesauri is to use their 

linguistic units (descriptors) to describe the main topics of educational documents in 
the process of manual indexing. 

Therefore, it is important that the set of thesaurus descriptors allow describing the 
topics of educational, methodological, tests and reference documents of the domain. 

In this case, the indexing process for such a thesaurus is based on linguistic, gram-
matical knowledge, as well as knowledge of the domain. 

To determine the semantics of the educational documents, tests, the component 
of the educational intellectual system – the program “Indexer” – must first read the 
text, understand it and then state the content of the text using the descriptors speci-
fied in the thesaurus. 

The program “Indexer” should have a good understanding of all the terminology 
used in the text − to describe the main topic of the educational text, he will need a 
much smaller number of terms. 

The presence of the program “Indexer” testifies to the intellectualization of the 
educational intellectual system. 
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Thus, the formal model of the thesaurus (T) of the educational intellectual system 
can be represented as follows: 

T = <D, C, R, A>,

where: 
 – D is a set of domain descriptors corresponding to the linguistic concepts of a 

given domain, which are necessary to express the main topics of documents in this 
domain; 

 – С − a set of terms (linguistic concepts) of the domain: D С; 
 – R – relations of the thesaurus, R = RI U RA (RI – hierarchical and RA – associative 

relations of the thesaurus); 
 – A – axioms of transitivity of hierarchical relations. 

The described model of the thesaurus of the educational intellectual system is 
intended for its use documents in the process of expert analysis of educational, meth-
odological, test and reference documents. 

A thesaurus intended for automatic text processing should contain much more 
information about the structure and language of the domain. 

The relationships between the terms specified in the thesaurus should be formal-
ized for their use in the educational intellectual system. 

Formal linguistic ontologies (with their independence from a particular language) 
are difficult to use in automatic text processing for information (knowledge) retrieval 
applications because: 

 – units of formal linguistic ontology must be associated with units of a specific 
natural language; 

 – the desire for a clear formalization of relations between linguistic concepts in a 
formal linguistic ontology is difficult to observe when creating super-large resources; 

 – leads to problems in establishing relations “concept – the linguistic expression”. 
An educational intellectual system deals not only with general vocabulary but also 

with specific domains and their terminologies. 
The description of the terminology of the domains of educational intellectual sys-

tems should use: 
 – information (knowledge) retrieval context; 
 – resource units, which are created based on the values of terms; 
 – description of verbose expressions; principles of inclusion (non-inclusion) of 

verbose linguistic units; 
 – a small set of relationships between conceptual linguistic units. 

The use of a linguistic resource in automatic text processing in an educational in-
tellectual system should take into account the following provisions: 

 – conceptual units are created based on the meanings of real linguistic expressions; 
 – multi-step hierarchical construction of the lexical and terminological system of 

concepts; 
 – principles of describing the meanings of polysemous words and expressions; 
 – development of linguistic ontology as a hierarchical system; the use of formally 

defined relations with formal properties;
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 – the use of transitivity and inheritance of relations between concepts of a domain 
as axioms (inference rules). 

The linguistic ontology (LO) model for the domain can be represented as follows: 

LО=<C, E, N, R, Ptr, T, S, W, L, TW>,

where: 
 – С − a set of concepts of linguistic ontology, where a concept is a class of entities 

that have the same properties and relationships with other classes of entities; 
 – E − a set of instances of linguistic ontology concepts, a mapping E: С → E is given; 
 – N − a set of unique names of linguistic concepts and instances in the linguistic 

ontology; 
 – R is a set of relationships between linguistic concepts; 
 – Ptr − set of withdrawal rules; 
 – T − a set of linguistic expressions, the values of which are presented in the 

linguistic ontology; 
 – S − a set of relations between linguistic expressions (T) and concepts (C): {s (ci, tj)}; 
 – W − a set of polysemous words and expressions from Т: W  Т; W = Wm  

Wa, where Wm are text inputs that refer to more than one concept of the linguistic 
ontology, and Wa are multivalued text inputs that are represented in the ontology by 
only one value; 

 – L − a set of lemmatic representations of a linguistic expression (for example, the 
phrase information system is presented in a lemmatic form as a computer network); 

 – TW is a mapping of the terminological composition of a given domain to text 
inputs and linguistic ontology concepts. 

The proposed linguistic ontology of the domain is a knowledge base of the onto-
logical type about the conceptual system, the lexical and terminological composition 
of the domain (disciplines “Computer networks” and “Modelling systems”), supported 
by the corresponding educational intellectual system. 

The unit of linguistic ontology is a concept, as a linguistic unit in a system of con-
cepts, which has its own specific properties that distinguish this unit from other lin-
guistic units in the system of linguistic concepts. 

Each entered concept must have a unique name. The name can be an unambigu-
ous word or phrase, the meaning of which corresponds to this linguistic concept. 

Each concept is supplied with a set of text inputs − language expressions, the val-
ues of which correspond to the given linguistic concept. Such linguistic expressions are 
ontological synonyms among themselves. 

The texts may contain many variants of text inputs of a particular linguistic con-
cept. 

The developer of an educational intellectual system or a specific online course 
must record these options immediately when entering a linguistic concept, or supple-
ment it when found in a specific text. 

In the texts of the domain, a significant part is made up of words that belong not 
only to a specific domain but also to the general vocabulary of many domains, for ex-
ample, create, participate, accept, evaluate, etc. 
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Therefore, the polysemantic words described in the linguistic model are divided on: 
 – the set Wm, which includes expressions related to two or more linguistic 

concepts; 
 – the set Wa, which includes expressions related to one linguistic concept, but 

these words may have a different meaning in the general lexicon, which is marked by 
a special mark of ambiguity.

Relationships between concepts from an ontological resource should perform the 
following functions: 

 – these relations should be used in the classic functions of linguistic information 
and knowledge retrieval thesauri to expand a search query or display a heading of an 
educational document; 

 – relations should be used to resolve the ambiguity of linguistic units included in 
the resource;

 – relations in an ontological resource can be used to identify lexical connectivity in 
texts and to use the revealed text structure to improve the quality of text processing. 

When creating a linguistic ontology of large magnitude, for processing texts that 
are not limited in style, genre, size, the most stable way is to rely on relationships that 
do not disappear, do not change during the entire lifetime of any or the vast majority 
of instances of the concept: for example,the software always consists of programs. 

Therefore, in linguistic ontology, relations are described only between such con-
cepts ci and cj, which are inherent in at least one of these concepts by definition. The 
properties of transitivity and inheritance are used as axioms. 

For a logical conclusion when processing texts in the domain, it is necessary to 
describe the relationship between linguistic concepts that retain their significance, 
reliability in various contexts of mentioned concepts. 

The main relations in the proposed linguistic ontology are: 
 – class-subclass; 
 – whole-part; 
 – relation of ontological dependence (asymmetric association); 
 – symmetrical association.

Let the class−subclass (c
i
, c

j
 ) be the relationship between the concepts c

i
 and c

j
 (c

i
 

is a subclass of c
j
), r (c

i
, c

j
 ) be an arbitrary relationship between the concepts c

i
 and c

j
 . 

Class−subclass relationships have transitivity and inheritance properties. 
However, the same expressions of natural language can correspond to different re-

lationships between entities of the domain, including those with completely different 
properties (Magnini and Speranza, 2002). 

Therefore, you should check the established class-subclass relationship. For exam-
ple, to check the belonging of instances of a lower-level concept ci to a set of instances 
of a higher-level concept, which implies an answer to the question: 

If an object is an instance of one concept, then will it necessarily be an instance of 
some other concept cj? 

The feature of the whole-part relationship is one of the most famous and useful in 
various domains. Part–whole relationship is the variety of its manifestations. The most 
typical objects to which this relation applies are physical objects, entities that last in 
time, groups of entities, processes, etc. 
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When modelling this relationship in computer resources, it is important to ensure 
its transitivity. When describing the whole–part relationship in the proposed model 
of linguistic ontology, efforts were made to ensure the transitivity of this relationship. 
That is, it is necessary to describe the whole–part relationship as follows:

if the text (a fragment of the text) is devoted to the discussion of a part, then it can 
be assumed that the text (a fragment of the text) will be relevant to the discussion of 
the whole. 

The condition for ensuring such inheritance is the ontological dependence of the 
existence of a part on the existence of the whole. 

The part dependency can be like this: 
 – in existence, when an instance of a part cannot be separated from an instance−

whole; 
 – generic, in which the existence of an instance−part requires the existence of at 

least one instance of the whole. 
The description of hierarchical relationships should be independent of the context 

in which they are mentioned. 
This is important in automatic text processing since in automatic mode it is often 

impossible to use the context to confirm the existence of a particular relationship. 
In linguistic ontologies, the following properties of the whole-part relationship are 

used: 
 – part (с

1
, с

2
) whole (с

2
, с

1
); 

 – whole (с
1
, с

2
) whole (с

2
, с

3
) → whole (с

1
, с

3
) – transitivity of the relation;

 – class (с
1
, с

2
)  whole (с

2
, с

3
) → whole (с

1
, с

3
) – the inheritance of the whole 

relationship to the class−subclass relation. 
The linguistic concept ci is externally dependent on the linguistic concept cj if for 

all instances of ci there is an instance cj that is not part or material of the instance ci. 
For example, the linguistic concept of a son is externally dependent on the concept 
of a “parent”, since it exists only within the “family” in relation to its “parents”. And 
the linguistic concept of a “three” is not externally dependent on any entity, since it 
requires the existence of a “three root”, which is part of the “threeе”. 

The asymmetric association relation Ass represents an external ontological rela-
tionship between concepts. This relationship is established between the linguistic con-
cepts с

1
 and с

2 if the following conditions are satisfied: 
 – between the linguistic concepts с

1
 and с

2
, the class-subclass and / or whole-part 

relations cannot be established; 
 – the statement is true: the existence of с

2
 means the existence of с

1
. 

These conditions mean that the dependent linguistic concept с
2
 is externally de-

pendent on с
1
:

Ass1 (c2, c1 ) = Ass2 (c1 , c2).

Ontological dependency relationships are applicable to different areas, so they are 
most often used in top-level linguistic ontologies. 

For various applications of automatic word processing, some groupings of linguis-
tic concepts and relations in the linguistic ontology are used.
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Linguistic ontologies based on the described model. The above principles were 
the basis for the development of an ontology for the disciplines “Computer networks” 
and “Modelling systems”. 

The created ontological resources have the same structure. They are linguistic 
ontologies because they describe the concepts of the domain and the relationship 
between them. 

These resources belong to linguistic ontologies since the introduction of concepts is 
largely motivated by the meanings of linguistic units related to the domain of the resource. 

At the same time, they are thesauri, since each linguistic concept is associated 
with a set of linguistic expressions (words, terms, phrases) with which this linguistic 
concept can be expressed in a text – such a set of textual concept inputs is necessary 
to use linguistic ontologies for automatic text processing. 

Each term is provided with a description (dictionary entry), has hierarchical links 
with other terms and synonyms. 

Fig. 1 shows a list of hyperlinks to dictionary entries of the “main root” key terms 
(linguistic concepts) of the domains “Computer networks” and “Modelling systems”. 

Having opened the dictionary entry of a term, we get a description of the term, a 
list of other related terms and lists of publications and persons related to this term. 

The performed layout allows you to view the thesaurus in alphabetical order of its 
text inputs. 

The choice of specific text input, for example, NETWORK, allows you to see the 
totality of concepts to which this word is attributed, namely to the concepts of:

 – COMPUTER NETWORK; 
 – NEURAL NETWORK; 
 – SEMANTIC WEB;
 – PETRI NET. 

For each concept, complete lists of text inputs are indicated, including words of 
different parts of speech, as well as phrases. So, for the concept INFORMATION TECH-
NOLOGY, the text inputs are words and expressions: technology, information, soft-
ware, information resources, information system (fig. 2). 

For each linguistic concept, relationships with other linguistic concepts are indicat-
ed. In fig. 2, in the article the concepts of INFORMATION TECHNOLOGY are indicated: 

 – parts of the linguistic concept INFORMATION TECHNOLOGY (INFORMATIZATION, 
DIGITIZATION, INFORMATION RESOURCES, PROGRAMMING, PROGRAM CODE, 
PROGRAM, etc.); 

 – ontologically dependent linguistic concepts, i.e. linguistic concepts that could 
not have appeared if information technology did not exist: INFORMATION SYSTEM, 
PROGRAMMING LANGUAGE, COMPUTING SYSTEM, COMPUTERS, etc. 

The information base (database, knowledgebase) supporting the proposed lin-
guistic ontology includes: 

 – set of concepts for the domain under consideration (disciplines “Computer 
networks” and “Modelling systems”, which are supported by the corresponding 
educational intellectual system): 

• linguistic concepts of general vocabulary; 
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 Мережа  Network 
 Вузол  Node
 Дуга  Arc
 Відношення  Relation
 Дані  Data 
 Знання  Knowledge 
 Вузол-порт  Node-port
 Нейромережа  Neural Network
 Комп’ютер  Computer 
 Топологія Мережі  Topology of Network
 Протокол в Мережі  Protocol of Network
 Комп’ютерна Мережа  Computer network 
 Адресація  Address
 Апаратне Забезпечення  Hardware
 Маршрутизатор  Router
 Модем  Modem
 Свитч  Switch
 Модель  Model 
 Програмний Код  Program code 
 Програмне Забезпечення  Software 
 Програмування  Programming 
 Система  System
 Технологія  Technology
 Семантична Mережа  Sematic Web
 Графова Mодель  Graph Model
 Ієрархічна Mодель  Hierarchical Model
 Онтологічна Mодель  Ontological Model
 Фреймова Mодель  Frame Model
 Лінгвістична Oнтологія  Linguistic Ontology
 Мережа Петрі  Petri Net
 Логічна Тодель  Logical Model
 Продукційна Тодель  Production Model
 Інформаційна Система (ІС)  Information System (IS) 
 Інформаційна Технологія (ІТ)  Information Technology (IT)

Fig. 1. Key concepts of disciplines “Computer networks” and “Modelling systems”

WHOLE  Інформаційна технологія  Information technology
PART  Інформатизація  Informatization
ASSOCIATION  Інформаційна система  Information system
PART  Цифровізація  Digitization
PART  Інформаційні ресурси  Information resources
ASSOCIATION  Мова програмування  Programming language
PART  Програмування  Programming 
PART  Програмний код  Program code 
PART  Програма  Program 
ASSOCIATION  Обчислювальна система  Computing system
ASSOCIATION  Обчислювальна техніка  Computers

Fig. 2: Article of the concept of INFORMATION TECHNOLOGY 

• linguistic concepts of domains “Computer networks” and “Modelling systems”; 
 – interpretation of linguistic concepts; 



Цифрова платформа: інформаційні технології в соціокультурній сфері                          2021, Том 4 № 1

108

 – set of relationships between the concepts of the considered domain; 
 – many text inputs of the thesaurus; 
 – description of text inputs: 

• lemmatical representation of text input; 
• syntactic type; 
• the main word of the noun phrase; 

 – set of correspondences of text inputs to the linguistic concepts of the thesaurus 
of the educational intellectual system. 

Conclusion. The article presents a model of linguistic ontology for the domains 
(disciplines “Computer networks” and “Modelling systems”). 

This model is used in the development of an educational intellectual system that 
supports online learning in these disciplines. In the proposed model, a set of relations 
of a linguistic ontology is described, which is specially selected to describe the domain 
under consideration. 

The functions of relations of the linguistic ontology of information and knowledge 
retrieval are possible when providing multi-step logical inference based on the prop-
erties of transitivity and inheritance of relations and their independence from the con-
text of the linguistic concept. To provide these properties, it was proposed to use a 
small set of relations. 

Ontological definitions of the relations used were introduced. Such a system of 
relations reflects the most essential relationships between entities and can be used to 
describe relationships between linguistic concepts in a variety of disciplines, support-
ed by educational intellectual systems. 

The proposed linguistic ontological model was implemented in the implementa-
tion of an educational intellectual system that supports the disciplines “Computer net-
works” and “Modelling systems”. 
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ЛІНГВІСТИЧНІ ОНТОЛОГІЇ: ПРОЄКТУВАННЯ ТА ВИКОРИСТАННЯ 
В НАВЧАЛЬНИХ ІНТЕЛЕКТУАЛЬНИХ СИСТЕМАХ 

Мета статті – дослідити та розглянути загальні тенденції, проблеми й перспективи по-
будови та використання лінгвістичних онтологій у навчальних інтелектуальних системах.

Методи дослідження – методи семантичного аналізу основних понять цієї предмет-
ної сфери (лінгвістичні онтології в інтелектуальних системах навчання). У статті розглянуто 
підходи до використання лінгвістичних моделей у сучасних навчальних інтелектуальних 
системах.

Новизна дослідження полягає в аналізі використання лінгвістичних онтологій у на-
вчальних інтелектуальних системах. 

Висновки. Представлена модель лінгвістичної онтології для предметних сфер (дис-
циплін «Комп’ютерні мережі» та «Моделювання систем»). У запропонованій моделі 
описано набір відносин лінгвістичної онтології, спеціально підібраний для опису аналі-
зованої предметної сфери. Для забезпечення цих властивостей було запропоновано ви-
користовувати невеликий набір відносин. Запропоновану лінгвістичну онтологічну мо-
дель реалізовано в навчальній інтелектуальній системі, що підтримує такі дисципліни, як 
«Комп’ютерні мережі» та «Моделювання систем».

Ключові слова: навчальна інтелектуальна система; предметна сфера; модель; онто-
логія; лінгвістична онтологія; інформаційний ресурс.
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ЛИНГВИСТИЧЕСКИЕ ОНТОЛОГИИ: ПРОЕКТИРОВАНИЕ И ИСПОЛЬЗОВАНИЕ 
В ОБУЧАЮЩИХ ИНТЕЛЛЕКТУАЛЬНЫХ СИСТЕМАХ 

Цель статьи – исследовать и рассмотреть общие тенденции, проблемы и перспек-
тивы построения и использования лингвистических онтологий в обучающих интеллекту-
альных системах.

Методы исследования – методы семантического анализа основных понятий рассма-
триваемой предметной области (лингвистические онтологии в интеллектуальных систе-
мах обучения). В статье рассматриваются подходы к использованию лингвистических мо-
делей в современных обучающих интеллектуальных системах.

Новизна исследования заключается в анализе использования лингвистических онто-
логий в обучающих интеллектуальных системах.

Выводы. Представлена модель лингвистической онтологии для предметных областей 
(дисциплин «Компьютерные сети» и «Моделирование систем»). В предлагаемой модели 
описывается набор отношений лингвистической онтологии, специально подобранный для 
описания рассматриваемой предметной области. Для обеспечения этих свойств было предло-
жено использовать небольшой набор отношений. Предложенная лингвистическая онтологи-
ческая модель была реализована в обучающей интеллектуальной системе, поддерживающей 
такие дисциплины, как «Компьютерные сети» и «Моделирование систем».

Ключевые слова: обучающая интеллектуальная система; предметная область; мо-
дель; онтология; лингвистическая онтология; информационный ресурс.
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