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Abstract. A classification of the use of knowledge graphs in the educational field is present-
ed and analyzes the methods used is carried out. The lack of systematization of the use of
knowledge graphs in education, adapted to the individual needs and interests of various stake-
holders, has necessitated the analysis and classification of the use of knowledge graphs in
education, taking into account the key participants in the educational process. The purpose of
the article is to classify the use of knowledge graphs by key participants in the educational field
and analyze the methods used to construct and manipulate knowledge graphs. The research
methodology is based on review, analysis, classification of scientific articles and projects. As
a result of the analysis, several conclusions were obtained. The most common application of
knowledge graphs is their use as an educational environment for students, serving as a tool for
learning specific subject areas. Teachers perceive knowledge graphs as a means of organizing
and structuring educational materials, and education managers consider them valuable for
constructing individual learning trajectories and as auxiliary tools for decision making. Various
authors have proposed a variety of approaches to working with knowledge graphs, using a
variety of techniques such as machine learning, natural language processing algorithms, on-
tology creation, expert assistance, and the use of a wide range of models. The general trend
is that methods for working with knowledge graphs often combine different approaches and
technologies to achieve maximum efficiency in solving specific problems. The possibility of
further application of the results is to identify the least covered group of stakeholders and
develop for them a model of a recommendation system based on knowledge graphs, using
modern and relevant methods for processing them.

Keywords: knowledge graph, ontology, machine learning models, natural language process-
ing, semantic web, educational technologies, personalized learning, adaptive learning, edu-
cational trajectory, intelligent tutoring system, curriculum design, concept mapping, entity
extraction, entities linking, knowledge representation.

Introduction
Knowledge graphs (KGs), representing
structural relationships between entities, are

from the point of view of the main participants
in the educational process, including consid-
eration of the methods used to solve various

becoming an increasingly popular research
direction in the fields of cognition and hu-
man-level intelligence. The heightened atten-
tion to KGs over the past decade has led to the
formation of the IEEE P2807 working group
and the publication of the first KG standard in
January 2023.

However, the lack of systematization of
the use of KGs in the educational process de-
pending on the needs and interests of various
stakeholders has necessitated the analysis and
classification of the use of KGs in education

specific problems.

Previous literature reviews on KGs have
mostly focused on technical aspects, their
embeddings, and general applications of KGs.
Some research studies provide an extensive
review of this area from the perspective of
labor market assessment using data analy-
sis methods. Another review emphasizes the
potential of KGs in various domains, such as
healthcare, education, information technology,
science and engineering, finance, sociology,
and politics.
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The purpose of this article is to review, sys-
tematize, and classify the use of KGs in educa-
tion from the point of view of key participants
in the educational process, as well as to identi-
fy general trends and approaches in the meth-
ods of building and manipulating KGs.

Methods

Educational stakeholders are a diverse
group of people whose roles and interactions
shape the educational environment. In our
work, the main participants considered are
students, teachers, and managers.

Let us turn our attention to the most nu-
merous groups of KGs, whose primary con-
sumers are students. In the first category of
works [1, 2], there are projects enhancing
efficiency in distance learning. In the article
by Badawy et al. [1], a tool for searching and
viewing educational resources is presented. It
is capable of extracting key topics from textual
educational resources, linking resources with
references, and creating interactive dynamic
KGs to enhance efficiency in distance learning.
Using this tool, a KG, consisting of resources
(books), topics, and chapters was built. This
KG can be applied in an e-learning system as
a means of interactive learning of educational
resources. Constructed by Nair et al. [2] and
others, the automated question-answering
system allows students to learn and serves as
an interactive method to enhance efficiency in
remote learning. By using a KG and a forum
for answering questions, the system helps stu-
dents understand educational concepts. The
paper explores the specifics of knowledge en-
tity extraction, evaluation and analysis of in-
formation points, construction of KGs from un-
structured text, and entity integration.

The following paper by Chi et al. [3] pres-
ents the design of a scientific publication
management model for scientific metadata
integration based on KGs and data analysis
technology. Based on this model, an interdisci-
plinary trans-regional multifunctional scientif-
ic resource search and analysis platform was
built, aiming to improve the efficiency of scien-
tific search and encourage the use of scientific
resources in entrepreneurship.

The next category of works [4, 5] deals with
personalized learning. The work of Rizun, M.
[4] considers KGs as a technology that simpli-
fies and improves didactic processes of knowl-
edge management in universities to individual-
ize learning and and provides course selection
by students. It also gives an extended analysis
of the phenomenon of KGs. The author sees
the main objective of further research as the
construction of a KG to individualize universi-
ty education through the application of some

¥ information technology to represent the graph

as an application or web page. Sun et al. [5]
and others in their paper propose a hew meth-
od for creating personalized KGs based on a
convolutional graph network. The convolution-
al neural network of the graph is used for each
learner based on the difficulty of the exercises,
which can provide more accurate personalized
services.

The next group of works [6-10] considers
KGs as a student-centered learning environ-
ment in a subject area. Subject-matter KGs
play an important role in intelligent education
by facilitating the linking of learning materials.
They are used for an intelligent question-an-
swering system and a personalized learning
material recommendation service. In the arti-
cle by Telnov and Korovin [6], authors discuss
technologies of knowledge representation,
reasoning models, and methods of cognitive
hypothesis generation based on ontologies, as
well as means of semantic annotation of full-
text network content and representation of in-
formation objects in graph databases equipped
with logical inference tools. The potential au-
dience is mainly students and teachers. The
emphasis is placed on the application of prob-
lem-oriented KGs as an educational technology
in the training of specialists in nuclear physics
and nuclear power engineering. In the article
by Zhao et al. [7], KGs are applied to intelli-
gent learning in middle school by automatically
solving mathematical exercises based on logi-
cal reasoning. Agrawal, G. [8], in his work, uses
KGs to create an interactive and student-cen-
tered learning environment for learning cyber-
security. In the paper by Su and Zhang [9],
a method for the automatic construction of a
subject KG for computer science and physics is
proposed. The subject KG is constructed from
big educational data using an initial bootstrap-
ping strategy to gradually expand the knowl-
edge points and the links between them. Qin
et al. [10] use the database discipline as an
example to construct and visualize an educa-
tional KG and create a knowledge map, which
is conducive to building an intelligent learning
system for the database discipline.

Another category of application of KGs to
the student segment is described in the article
by Meissner and Thor [11], who create an al-
gebra subject area KG used for the process of
creating exams, e-assessment items, and ma-
terial recommendations.

The next category of work [12] and [13] fo-
cuses on the application of KGs to help instruc-
tors build instructional structures for subject
areas. The paper by Chen et al. [12] proposes
a system called KnowEdu that automatically
constructs a KG for a subject area or course
of study. Using heterogeneous data (curricu-
lum standards and teaching guides) in differ-



ent formats (text, audio, and video) from the
education domain, this system first extracts
subject or course concepts and then identifies
educational relationships among the concepts.
Specifically, it uses a neural sequence labeling
algorithm for pedagogical data to extract edu-
cational concepts and employs probabilistic as-
sociation rule analysis for learning assessment
data to identify educationally relevant relation-
ships. According to the author, the identified
relationships can help teachers develop appro-
priate pedagogical strategies. Ke and Lin [13],
in their work, build a learning structure based
on a KG that, to some extent, assists teachers
in developing topics within a single discipline in
an interdisciplinary context focused on STEAM
(science, technology, engineering, arts, and
mathematics) curriculum.

In the group of works [14], and [15], the
main users are managers who solve the prob-
lem of building an educational trajectory. Yu et
al. [14] aim to create a visualization method for
all courses based on Google Knowledge Graph.
By analyzing the properties of courses and
their prerequisites, he extracts the relationship
between prerequisites and current courses to
build a KG of the curriculum system. Based on
this KG, the relationship between courses can
be clearly analyzed and information can be ex-
tracted, which can help to match the course
schema and quickly retrieve course informa-
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tion when needed. Aliyu et al. [15], in their
paper, present an automated resource alloca-
tion approach based on KGs to solve the prob-
lem of manual course allocation at the begin-
ning of each semester or academic year by the
departments of higher education institutions.
They develop a KG so that a course allocation
schedule can be automatically generated.

Let us build a classification of the applica-
tion of KGs in education from the point of view
of the participants in the educational process,
having previously summarized the considered
sources in Table 1.

Table 1 summarizes the authors of the re-
viewed articles and indicates the participants
in the educational process who are the users
of the developed KGs. Finally, the third column
provides a brief characterization of the use of
KGs. As can be seen from the table, KGs are
most often used by students as a medium for
studying the subject area, by teachers as an
aid in structuring the teaching material, by
managers in building the educational trajecto-
ry, and as an auxiliary tool in decision-making
by all participants in the educational process.

Let us build a classification scheme (Figure)
for the application of KGs in education from
the point of view of educational process partic-
ipants on the basis of the prepared table.

The diagram illustrates the broad applica-
tion of KGs in education, with the most diverse

Table 1 — Distribution of the application of KGs in education by target audience and application

category
Author The target audience Application category

Badawy et al. [1] Students Increasing efficiency in distance learning

Nair et al. [2] Students Increasing efficiency in distance learning

Chi et al. [3] Students Assistance in managing scientific material

Rizun, M. [4] Students Individualization and personalization of training

Sun et al. [5] Students Individualization and personalization of training

Telnov and Korovin [6] Students Educational technology for the subject area

T Zhao et al. [7] Students Domain learning environment

Agrawal, G. [8] Students Domain learning environment

Su and Zhang [9] Students Domain learning environment

Qin et al. [10] Students Domain learning environment

Meissner and Thor [11] Students Knowledge assessment and learning analytics

Chen et al. [12] Teachers The structure of educational concepts and
pedagogical strategy for studying the subject area

Ke and Lin [13] Teachers Help in building the structure of the subject area
in an interdisciplinary context

Yu et al. [14] Manager Building an educational trajectory

Aliyu et al. [15] Manager Assistance in allocating organizational resources

427
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== Environment and technology for studying the subject area

Personalization and individualization of learning

Assistance in the management of scientific material

Increasing efficiency in distance learning

Knowledge assessment and learning analytics

Assistance in managing the course structure

Assistance in the allocation of organizational resources

Students ===
Application of
knowledge
graphs in
education Teachers
Managers

Building an educational trajectory

Classification of the use of KGs in education by stakeholders and application categories

use observed among the student population.
KGs serve to facilitate knowledge representa-
tion and organization, personalized learning,
and the its analysis. With their structured and
organized approach to knowledge representa-
tion, KGs enhance students' ability to compre-
hend and connect concepts. Researchers have
utilized KGs to illustrate different domains,
such as natural sciences, mathematics, and
languages, like Telnov and Korovin [6], in ex-
ploring physics. Personalized learning is a ped-
agogical approach centered on the student's
individual requirements and interests. KGs can
customize the learning experience by provid-
ing tailored educational resources based on
the students' preferences. Sun et al. [5] offer
personalized services to students based on the
difficulty of their exercises. Learning analytics
employs data analysis to glean insights into
learner performance and behavior. KGs can be
utilized for learning analytics by gathering and
examining performance data to identify areas
where students may require extra support or
where instructional materials can be enhanced.
For instance, Meissner and Thor [11] devel-
oped a system for assessing students based
on KGs that utilize learning analytics to offer
personalized feedback via recommendations
for learning materials.

To analyze articles through the utilization
of KG methods, we will condense the primary
techniques employed into a single table.

Table 2 reveals a range of techniques for
working with KGs, including machine learning,
natural language processing algorithms, ontol-
ogy creation, and model utilization. TextRank

IE¥X] and BM-25 are among the ranking methods

[1] employed to assess the significance and
relationships between graph elements. Ontolo-
gies [6], [8] are often used to formalize knowl-
edge and represent it in a structured format.
Ontologies make it easier to understand and
interact with data. Some authors [4] have uti-
lized different methods, highlighting the appli-
cation of standard schemas and ontologies like
Schema.org. This suggests a push for uniform
knowledge representation standards. In cer-
tain cases [6], [7], and [8], expert knowledge
is applied to create KGs and ontologies. Expert
knowledge aids in determining the structure
of graphs and highlighting crucial concepts
and relationships. Many studies, including [2],
[8], [9] and [10], utilize machine learning
techniques such as support vector machines,
k-nearest neighbor’s algorithm, naive Bayes-
ian models, logistic regression, BERT, LSTM,
and others. Some authors utilize techniques,
including those described in [14] and [15], for
extracting entities from text and structured
data to enrich the KG automatically with new
information. Thus, the general trend is that KG
techniques often combine different approaches
and technologies to maximize their effective-
ness in solving specific problems.

Results

An analysis and classification of the appli-
cation of KGs in education have been conduct-
ed in this research paper. The authors hope
that this work will substantially contribute to
the systematization and comprehension of ap-
plying this tool in the educational process.

Analysis of existing literature reviews re-
vealed that most of them focused on technical
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Table 2 — Methods and techniques for working with KGs in education

Author Techniques and techniques for working with KGs

Badawy et al. [1] Wikipedia miner, TextRank, function ranking BM-25

Nair et al. [2] Uses the bidirectional encoder representations from transformers (BERT)
language model to generate responses, and long and short-term memory (LSTM)
networks for Hindi translation.

Chi et al. [3] Support vector method, k-nearest neighbor, naive Bayesian model, logistic
regression

Rizun, M. [4] Entity and relationship dictionaries from Schema.org5

Sun et al. [5] Word2Vec model, NEO4) for KG construction, graph convolution neural network

(GCN) for node classification

Telnov and Korovin [6]

Ontologies in Protege and domain experts

T Zhao et al. [7]

Crowdsourcing and domain experts

Agrawal, G. [8]

Bottom-up approach with machine learning and domain experts for ontology
building, custom entity matcher

Su and Zhang [9]

BERT-BiLSTM-CRF (conditional random field) model for constructing KGs

Qin et al. [10]

with the database

Beginning-inside-outside (BIO) labeling method for named entity recognition,
BiLSTM-CRF for object recognition, Word2Vec for training textual data associated

Meissner and Thor
[11]
accordingly for expansion

Manual and automated methods: Manual modeling by experts and T-Mitocar re-
spectively for graph creation, EAs.LiT, Fachlandkarten-Tool and DBpedia Spotlight

Chen et al. [12]

Gated recurrent block networks for concept extraction, analysis of probabilistic
association rules to identify relationships

Ke and Lin [13]

The high-order singular value decomposition with orthogonal iteration (HO-SVD-
0Ol) for the tensor decomposition algorithm, the high-dimensional orthogonal
iteration mechanism to calculate the matches between STEAM learning resources

Yu et al. [14]

Extracting entities from structured tables

Aliyu et al. [15]

Extracting entities from structured tables

aspects, embeddings, or general applications
of KGs. However, this article changes this fo-
cus by providing a detailed review of the meth-
ods and applications of KGs in education. The
classification given in this article differs from
that presented in the reviews in that it pro-
vides specific examples of KG applications in
education with a target audience and a specific
application category, allowing for a clearer un-
derstanding of the context of KG use. In con-
trast to the review articles, our classification
describes in more detail the specific tasks and
methods used within each project. These dif-
ferences make our classification more specific
and focused on practical applications of KGs in
education, while the reviewed survey articles
provide a general overview of the topic.
Notably, the article culminates in the de-
velopment of a classification of KG applications
in education based on the target audience and
application category. Table 1 provides a clear

and structured depiction of how various au-
thors view the effective incorporation of KGs
in the educational process. Particular attention
is given to students, teachers, and administra-
tors to enhance understanding of how the tool
can be modified to satisfy the distinct require-
ments of participants in an educational envi-
ronment. One interesting observation is that
the majority of KG applications in education
aim to enhance the efficiency of remote learn-
ing, personalize and individualize the learning
experience, and establish an optimal learning
environment for specific subjects. The range
of applications is diverse: from knowledge as-
sessment and learning analytics to the con-
struction of educational trajectories and the
allocation of organizational resources.

The results presented in Table 2 reveal the
diversity of methodologies and techniques for
applying KGs in education. Analysis of the pre-

sented data allows us to identify several key [¥E]
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trends and common approaches that influence
the effectiveness of using KGs in educational
processes. An important trend is the desire to
unify knowledge representation standards. Au-
thors such as Rizun, M. [4], Sun et al. [5], Tel-
nov and Korovin [6], and Agrawal, G. [8] note
the use of ontologies, including standard sche-
mas such as Schema.org. This demonstrates
the need for a common standard to facilitate
better sharing and understanding of data in an
educational context. Many researchers, includ-
ing Nair et al. [2], Chi et al. [3], Yuan Sun [5],
Agrawal, G. [8], Su and Zhang [9], Qin et al.
[10], and Chen et al. [12], have successfully
integrated machine learning techniques to im-
prove the efficiency of educational processes.
The use of models such as Word2vec, BERT,
and graph convolution neural networks (GCNs)
emphasizes the importance of applying ad-
vanced technologies to tailor education to the
needs of each learner. Expert knowledge, as
presented in Telnov and Korovin [6], T Zhao
et al. [7], Meissner and Thor [11], plays an
essential role in the construction of prob-
lem-oriented KGs. This approach highlights
the importance of including human factors in
the creation of educational technologies, espe-
cially in the context of specialized fields such
as nuclear physics and mathematics. Entity
extraction methods presented, for example,
in [14] and [15], demonstrate the active use
of structured data for automatic enrichment
of KGs. This approach facilitates updating the
graph with new information, making it more
relevant and up-to-date.

Conclusion

This research paper examines and catego-
rizes the utilization of KGs in education from
the standpoint of the key participants in the
educational process while exploring a wide
range of methods and techniques. Our find-
ings illustrate the diverse approaches to im-
plementing KGs in the context of education,
supplying valuable insights for researchers,
developers of education technologies, and ed-
ucational institutions.
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AHpaTtna. 3eptrey 6in1iM 6epy canacbiHaa 6iniM rpagTapbiH KOaAaHYyAblH K1acCUpUKaLymsCbiH
YCbIHaAbl XXoHE KOJ4aHbI1aTblH a4icTtepai Tanaanansl. binim 6epyae ap Typsi Myaaeni Tapar-
TapAablH XEKEe Ka)KeTTiNiKTepi MeEH MyAaAaenepiHe 6edimagenreH 6iniM rpaptapbliH nanganadysbl
KyreneyniH XOKTbiFbl 6i1iM 6epy yAepiCiHiH HEri3ri KaTbiCyLUbl/1apblH €CEMNKe asaa oTbipbir, 6i-
7iiM 6epyae 6inim rpagTapbiH navganadyabl Taa[ay XoHE XIKTEeY KaXKeTTiiriH TyFbi34bl. Maka-
J1aHbIH Makcatbl — 6is1iM 6epy canacblHAarbl HEri3ri KaTbiCylubliapabiH 6i1iM rpagTapbiH nav-
AasiaHyblH XIKTey XoHe 6iniM rpaTapbiH KYpPy XoHE 6HAEY YLUiH KOJAaHbl1aTbiH a4iCTepAai
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Tazsgay. 3epirey aAiCTeMECI FbI/IbIMU Makasiaaap MeH >xobasapabl LWosyra, Tajagayra, XiKrteyre
HerizgenreH. Tangay HaTuXXeCiHAe GipHeLlle KOpbITbiIHAbIAAP asbiHAbl. biniM rpagtapbiH KOJI-
AaHyAblH €H KeH TapafaH Typi onapabl 6esarini 6ip neHAiK cananapabl MEHrepy Kypasbl pe-
TiHAE KbI3MET E€TETIH CTyAeHTTEpre 6in1im 6epy optackl peTiHAE naviganaHy 60/bir Tabbliaabl.
Myranimgep 6inim rpagtapabl oKy MatepuasigapbiH YAbIMAACTbIPY XOHE KYPbI/bIMAAY Kypasbl
peTiHae Kabbiiganabl, an 6iniMm 6epy mMeHeaxepsiepi osapAbl OKbITYAbIH XEKE TpaeKkTopusisia-
PbIH KYPY YLIH KYHAbl X9HE LIeLiM KabbligayablH KOMeKLUi Kypasbl peTiHAEe KapacTblpaabl.
OpTyp/li aBTOp/iap MallvHasblK OKbITY, Taburu Tiigi 6HAEY aaropuTMAEPI, OHTO/I0MUSIHbI KYPY,
caparibiiapAblH KOMEri XXoHE KEH ayKbIMAbl YAriiepai navgasaaHy CUsIKTbl apTyp/li a4icTepai
rnavigasaaHa oTeIpbir, 6i/1iM rpagTapbiMEH XXYMbIC iCTEYAIH 8pTyp/li TaCiiAEPIiH YCbIHAbI. XKasrbi
TeHAeHUms 6i1iM rpagpTapbIMEH XXYMbIC iCTEY 8A4iCTePi KObIHEeCE HakKThbl ecentepai WeLlyAe MaKk-
cumMasigbl TUIMAITTIKKE XXETY YLUIH apTypJli TOCiIAEp MEH TEXHOJ10rmnsAapabl 6ipikTipeai. Hatvxe-
siepai ogaH api KoagaHy MYMKIHAIr MyAAeni TapantapiblH €H a3 KaMTbl/iFaH TOObIH aHbIKTay
JKOHEe oJslapAbl 6HAEeYAiH 3aMaHaymn XoHE CoMKEC a4IiCTEPIH naKganaaHa oTeipbir, 6iiM rpadTa-
pbIHa HEri34€e/1reH YCbIHbICTap XXYMECIHIH YAriCiH a3ipsey 60/bin Tabbiiagbl.

Kint cesgep: 6inim rpagptap, OHTO/10r1s, MallmMHAasbIK OKbITY YArinepi, Taburu Tingi eHaey, ce-
MaHTUKabIK Xesi, 6inim 6epy TEXHOOrnsI/1Iaphbl, XeKeNeHAIPIIreH OKbITY, 6elimai OKbITy, 6iniM
b6epy TpaeKToOpUSCbl, UHTENEKTYas bl OKbITY XKYHECi, OKy baraapriamackiH 93ip/ey, TYXKbIpbIM-
AaMasiblK KapTta, HbiCaHAbl LbIFapy, HbiCaHAaapAbl 6annaHbICTbIpy, 6i1iMHIH KOPIHICI.

Knaccungpnkayma m aHanns npumeHeHms1 rpagpos 3HaHni B o6pa3zoBaHum
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AHHOTayms. lpescraBieHa Kaaccugukaumsi rnpuMeHeHns rpacoB 3HaHWi B 06pa3oBaTesib-
HOU cghepe m NpoBeAEH aHa/In3 UCroJib3yEMbIX METOA0B. OTCYTCTBUE CUCTEMATU3ALMMN UCIIO 1b-
30BaHus rpachoB 3HaHUI B 06pa3oBaHum, aaanTUpoBaHHbIX K MHANBUAYaAbHbIM MOTPEOHOCTSIM
M MHTEPECaM Pa3/IMYHbIX 3aNMHTEPECOBAHHbIX CTOPOH, 06YC/I0BM/I0 HEOOXOAMMOCTb aHaan3a 1
Kaccugukaumm rnpuMeHeHNs rpagoB 3HaHui B 06paszoBaHum C Y4ETOM KJIKOHUEBbIX yYaCTHUKOB
06pa3oBaTesIbHOro rnpouecca. Llesnb ctatby — MPOBECTU KAACCUPDUKALINIO NTPUMEHEHMS rpaghoB
3HaHWI MO K/IIOYEBLIM Yy4acTHMKaM B 06pa3oBaTes/ibHOM chepe v rnpoaHam3mpoBaTb METOAbI,
MUCr0J/1b30BaHHbIE /151 [TOCTPOEHUS M MaHUIyAsiUnMM rpagamm 3HaHui. MeToaosiorus rnpoBese-
HUSI NCcreaoBaHUsi OCHOBLIBAETCS Ha 0630pe, aHasnm3e, Kaaccupukaumm Hay4HbIX cTaTten u
[POEKTOB. B pe3ysibTate aHain3a rosy4eHo HECKOJIbKO BbiBOAOB. Hanbosiee pacrpoCcTpaHeH-
HbIM MPUMEHEHMEM rPagoB 3HaHWI SIBISIETCS X UCM0/Ib30BAHMNE B KAYECTBE 06pa30BaTe/IbHOM
cpeabl A5 yYaluxcsl, BbICTYNatoLEN B KaYECTBE MHCTPYMEHTA A1 U3YYEHUST KOHKPETHbIX
rnpeamMeTHbix obnactei. lpernogaBaTesin BOCIPUHUMAKOT rpagbl 3HaHW Kak CpPeACTBO opra-
HU3aUMN M CTPYKTYPUPOBAHWSI YYEOHbIX MaTepuasioB, a MEHEAXEPbl 06pa3oBaHUsI CUNTAIOT
UX LUEHHBIMU AJ1S1 [OCTPOEHUS MHAMBUAYA/IbHbIX TPAEKTOPUI 0BYUYEHUS U KaK BCIIOMOraTesib-
Hbl€ UHCTPYMEHTbI MPU MPUHSTUN PELLIEHUI. PasinyHble aBTOpbI MpeaaararT pa3Hoobpa3Hsbie
roaxoAbl K pabote ¢ rpacamu 3HaHWi, MUCrosb3ysi MHOXECTBO METOAO0B, TaKMe Kak MalluuH-
Hoe oby4yeHne, ajaropuTMbl 06paboTKM €CTECTBEHHOIO $13blKa, CO34aHME OHTOJIOMMI, MOMOLLb
SKCrepToB U MUCIOJ/Ib30BaHNE LUMPOKOro CriekTpa mogenei. Oblyasi TEHAEHUNS] 3aK/IK0HaeTCcs
B TOM, 4YTO METOAbI paboThl C rpachamu 3HaHMI 4acTo COYETAIOT B CEOGE pas/IMyHbIE M0AX0AbI
M TEXHOJIOMMU A7 AOCTUXKEHUS MaKCUMAasibHOM 3(HEKTUBHOCTU MpU PELUEHNU KOHKPETHBIX
3a4a4. Bo3MOXXHOCTbIO Aa/IbHENLLErO NMPUMEHEHUS PE3Y/IbTATOB SIB/ISIETCS] BbiSIB/IEHUE HaUMeE-
Hee 0XBa4YeHHOU rpyrifbl CTEHKXOAEPOB U pa3paboTka A/ HUX MOAEIN PEKOMEHAATE/IbHOM
CUCTEMbI Ha OCHOBE rpaghoB 3HaHWI C UCIM0/Ib30BAHNEM COBPEMEHHBIX U aKTyaslbHbIX METOAOB
nx obpaboTku.



Paspen «<ABTOMaTuKa. DHepreTuka. IKT>» W

KnroueBbie cnoBa: rpa¢ 3HaHwi, OHTOJIOMMS, MOAEM MaLIMHHOrO o0by4yeHusi, o0bpaboTka
€CTECTBEHHOIO 513blKa, CEMaHTUYeCKasi CETb, 06pa3oBaTe/ibHbIE TEXHOI0MMU, MEPCOHAIN3NPO-
BaHHoe oby4yeHune, aaanTuBHoe 0bydYyeHue, 0b6pal3oBaTe/ibHas TPAEKTOPHUS, UHTE/IEKTYaslbHas
cucrema obyyeHunsi, pazpaboTka y4yebHOV MporpaMMbl, KOHLEMNTyaJabHas Kapta, M3BJIE€YEHUE
CYLUHOCTH, CBSI3bIBaHNE CYLJHOCTEH, MPEACTaBAEHNE 3HAHM.
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