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THE METHODOLOGY OF CREATING AN INTELLECTUAL
ENVIRONMENT OF INCREASING THE COMPETENCE
OF STUDENTS BASED ON A BAYESIAN APPROACH

Abstract. Artificial intelligence is widely used in solving various problems in various fields of science. The
actual use of artificial intelligence methods to create an intellectual environment to improve the competence of the
student. Recently, research into the most popular use of artificial intelligence has been the use of Bayesian network
apparatus. When creating an intellectual environment for improving the competence of a student, the Bayesian
approach is promising. At present, the theory of Bayesian networks is used in various fields of science and
production in solving various applied problems. There is a fairly large number of software products for working with
Bayesian networks. These products are divided into commercial and free. To implement the mathematical ideas of
the Bayesian network, the BayesialLab application software package is well applied and is one of the high-quality
software products that specializes in artificial intelligence technologies. With the help of the package Bayesialab,
you can explore, edit, analyze and determine the model of the Bayesian network. This article provides definitions of
various scientists to the term "competence" and explores the possibilities of using Bayesian networks in the
formation of students' competence in the direction of information technology. For the formation of students'
competencies in the field of information technology, a generalized algorithm and a general architecture of the
intellectual environment have been developed. In order to improve professional competence in education, it leads to
an increase in the competitiveness of specialists, an improvement in the content, methodology, and updating of the
corresponding educational environment. In the formation of competence, a number of technologies are applied:
cognitive-oriented, activity-oriented, personality-oriented. The approach used in the formation of competencies is
used to simulate the quality of student knowledge. The level of competence depends on the method chosen.

Keywords. Bayesian network, student competencies, knowledge mobility, method flexibility, critical thinking,
Bayesialab software package.

1 Introduction

The development of modern information technologies allows to determine the competence of
students in the educational system through information means. This includes the creation of an intellectual
environment for the formation of students' competence.

VM Shepel introduces knowledge, skills, theoretical training to competence [1]. Definitions for other
competences (V.Landscheer, P.Simonov, M.A.Choshanov) do not contradict this. For example,
Landshereer understood the competence as a combination of in-depth knowledge and ability to fulfill the
task [2]. P.V. Simonov's commitment to the task, M.A.Choshanov pays attention to the content
(knowledge) and procedural components of competence [3].

It is necessary to take into account the following criteria for competence development: mobility,
flexibility and critical thinking. Finding the right information and explaining the information creates
mobility of knowledge. Flexibility is the organization of the use of information in different ways.
Transforming information, finding evidence, and making decisions form critical thinking. By building
these skills into the trainee, we will reach the required competence.
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Table 1 - An example of a set of questions for competence assessment and competency assessment is given to the students.

Levels of competence determination To be competent Sample questions for the assessment
Being able to find the information you | (... who, ... what, ... when, ... what is the
need and to be able to explain the | meaning, ... what is the main idea, ... the

Mobility of knowledge information. This allows the student to | keyword, ... define, define the formulas
be knowledgeable and to explain, to be write, type description, find
able to convey his knowledge. dictionary ...), 1 - 10 questions.

It should be able to use information in | (... how, why, what, what, what, what,
various situations. That is, the student's | how, ... what differences are there ...

Flexible method flexibility, the ability to adapt quickly to | give examples, ... solve different ways,
any situation increases. ... make a root brief), 11 - 20 questions.
They should be able to convert | (... find the error, because ... what are the
information, find arguments, interact | criteria, what are the advantages and

Critical Thinking with the game, and make decisions. | disadvantages, ... hypothesis, support
Through these qualities, the student's | arguments, or counter arguments), 21 -
confidence in himself, his courage, and | 30 questions.
his ability to be courageous increases.

Currently, Bayes' approach is a promising aspect in solving applied problems in various research
areas as well as deep neural networks [4,5]. Mathematical methods and computer technologies are widely
used in biology, technology and medicine. The technique of a monotheist gives precise solutions and
theoretical development of these sciences [6].

The method of monotheism is not only rapidly developing in the field of science and technology, but
also in the field of education rapidly. The method of education is used to determine the quality of
education of students in education, testing systems and competence of students.

The following structure of the article is proposed: the second chapter provides a literary review of the
application of the Bayesian approach in various fields of study. The third chapter defines the problem
statement. The fourth chapter describes the architecture of the intellectual environment of improving the
competence of the student in the field of IT based on the Bayesian approach. The fifth chapter describes
the methods and results of the study. The sixth chapter is devoted to the discussion of the findings. At the
end of the article, a conclusion is given and a list of references is given.

2 Literature Review

The actual use of artificial intelligence methods in various fields of research [7]. The only way to
define competence is to build a student model. The student model can be based on different approaches
(neural networks, neuro-fuzzy logic, fuzzy logic, Bayes Networks). The student model is one of the basic
components of intelligent computer learning systems. It contains fairly complete information about the
student: his level of knowledge, skills and abilities, ability to learn, ability to perform tasks, personal
characteristics and other parameters. The student model is dynamic, i.e. changes during the course, in the
course of working with the system [8].

The first models of students were described in the works of P.L.Brusilovsky [9], V.A. Petrushina [10]
and others. In these works, it was shown that knowledge support is needed to support learning, about
learning strategies and methods, and learning about learners. A large number of approaches, specific
models and formalisms were proposed for the model representations that are used in organizing the
learning process. In [11], it is noted that measuring the level of students' competence with the help of their
answers to test tasks is a typical problem of probabilistic reasoning. The two most frequent cases, in view
of which uncertainty arises, are called in the foreign literature the terms miss and otgadka. Students may
randomly answer the wrong question, the answer to which they know - this situation is called a miss.
Also, students may randomly guess the correct answer or write off a task. Such a case is called a clue.

The article [12] describes the general scheme of work with a list of competencies that are formulated
in the standard of training. Examples of assessing the level of competence formation are considered.

Bayesian networks are a handy tool for describing fairly complex processes and events with
uncertainties. The basic idea of building a network is the decomposition of a complex system into simple
elements. To integrate individual elements into a system, the mathematical apparatus of probability theory
is used. This approach provides the ability to build models with many interacting variables for the
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subsequent development of efficient data processing and decision-making algorithms. From a
mathematical point of view, the Bayesian network is a model for representing probabilistic dependencies,
as well as the absence of these dependencies [13].

To describe the Bayesian network, it is necessary to determine the structure of the graph and the
parameters of each node [14]. This information can be obtained directly from the data or from expert
assessments. Such a procedure is called learning the Bayesian network [15].

As noted in [16], the Bayesian network is a common choice of researchers for describing the fuzzy
connection between student achievements and their competences in many research projects. Since the late
90s of the last century, models based on Bayesian networks have been actively used in the development of
computer-aided learning tools [17].

The structure of the Bayesian network reflects the structure of students' knowledge, and is a tool with
which you can make judgments and assessments regarding the level of student readiness, as well as make
decisions [16].

In [18], Bayesian approaches to building student models were classified into three types. The first
type of models in which experts determine the network structure, as well as initial and conditional
probabilities. The second type is models aimed at maximizing efficiency by limiting the structure of the
network. The third type is data-based models that use data from previous experiments to generate a
network structure and probability values.

The attractiveness of Bayesian models lies in their high performance, as well as in an intuitive
representation in the form of a graph [19].

In [20], the problem of knowledge modeling with adaptive testing of students in a given discipline is
considered. The structure of the training course involves the division of discipline into chapters, and each
of the chapters, in turn, corresponds to a set of concepts. Testing includes a set of test items, each of
which may require ownership of one or more concepts. In turn, the possession of each of the concepts
may be necessary to perform one or several test tasks. This work uses a Bayesian network with binary
variables, associated disciplines, topics, concepts, and questions (assignments). Conditional probabilities
for variables are set by the teacher.

In article [21], the Bayesian network was used to describe the fuzzy connection between the student’s
achievements and their competences. The structure of the Bayesian network reflects the structure of
students' knowledge and is a tool with which you can make judgments and assessments regarding the
level of student readiness.

In the study [22], the relationship between test problem sets and the rules for solving them is modeled
on the basis of the Bayesian network. [21] described methods and algorithms for learning the structure of
a Bayesian network with hidden nodes based on the available training data.

3. Task setting

The task definition is formed as follows; it is necessary to form the competence of the student in the
direction of IT using the Bayesian approach.

When solving such problems, which require the consideration of uncertainty, the Bayesian approach
is promising.

The Bayesian approach is based on the Bayes theorem, which is described as follows [23]:

_ P(B| A)P(4)

P(A| B) P5)

where, P (A) is the a priori probability of hypothesis A; P(A|B) - the probability of hypothesis A when
an event B occurs; P(B|A) - probability of occurrence of event B with the validity of hypothesis A;

P(B) - the total probability of an event B.

Using the Bayes formula, you can more accurately recalculate the probability, based on previously
known information and new observations.

To form the competence of the students, it is necessary to consider the following: mobility, flexibility
and critical thinking factors. Finding the right information and explaining the information creates mobility

— 50 ——
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of knowledge. Flexible method organization of information usage in different situations. Transforming
information, finding evidence, and making decisions form critical thinking[24].

4 Architecture of the intellectual environment for improving the competence of the student in
the directionof IT basedon the Bayesianapproach

The overall architecture of the Intelligent Environment is shown in Figure 1 below. Our main goal in
creating such an environment is to educate IT students about the course and bring them to some
competence. We used a bundle to determine competence. We have designed competencies based on three
criteria and developed a system of questions on each criterion. We determine the competence of the
student through this system of questions. These criteria are closely interconnected.
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what, what, what,
how, ... what
differences are there
... give examples, ...
solve differentways,
... make a root note)
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make assumptions, ...
provide arguments
that support or
contradict)

Figure 1 - Intellectual environment architecture

Advantages of the Intellectual Environment:

- It helps to define the competence of students.

- Many visual aids for teachers are offered in English.

- Allows you to study at any convenient location and at any time.
- Efficiently combines learning and new technologies.

- Makes everyone equal opportunities for quality education.

5 Research methods and results

For the solution of the report, we build a network of partners within the framework of the report. For
variables and probability links, we will use experts for individual points.

BayesialLab [25] A very powerful system has been working for about 20 years. Today
BayesiaLab'sBayesia is the software market leader for working with Bayes networks. You can work with
the Bayesia Engine API (Java Application Library). The disadvantage of this complex is very expensive,
but you can download a 30-day free version (you can not save a network).

The accounting net is shown below.
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Figure 2 - Bayesian network

Bayesian networks are one type of probabilistic graphical models. A graphical probabilistic model is
a probabilistic model, in which the graphs show the dependencies between random variables [26].

The Bayesian Faith Line is a probabilistic-graphic model (that is, not directed to cycles without
directed cycles), which is a cyclically oriented graph, the vertices of which are random elements, and the
boundary between the edges is the conditional dependence. Each random element is characterized by the
probability distribution function, random elements of binary, can be multidimensional and continuous
[27].

The mathematical apparatus of Bayesian networks was proposed in the mid-1980s by the American
scientist J. Pearl. Methods for computing, learning Bayesian trust networks are developed in the works
[21,24,28-31].

From a mathematical point of view, the Bayesian network is a model for the representation of
probabilistic dependencies, as well as the absence of these dependencies [31].

We define competencies based on three criteria. They include knowledge mobility, flexibility, and
critical thinking. These 3 criteria are closely interconnected.

Competence
Mearn: 0428 Dey: 0244

“Yalue: 0428
36.96% I Knowhok

2813% MethFlexi
33.891% Criticthink

Figure 3 - Determination of competencies by 3 criteria

%
]

Let's define the competence of random students to the subjects of information technology. We do not
know that this student has the ability to study information technology, and in many cases have the ability
to use information and explain information. In this case, high probability - 3%.

Mean: 0.560 Dev: 0146
Walue: 0.580 (+0.072)

52.08% Low
43.85% Medium
3.18% high

Figure 4 - Determination of competence of random student to discipline
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We are aware that the student has the ability to study information technology, to have the ability to
access information and explain information in various situations, and to have the ability to transform
information, find evidence and make decisions. In this case, we see that high probability - 63%.

fean: 0.842 Dew: 0108
Yalue: 0.842

9. 40%

27 76%

62.84%
I

Figure 5 - Definition of competence of the special student for discipline
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When determining the competence of the mobility, we pay attention to the ability to find the
necessary information and to explain the information.
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Figure 6 - Definition of mobility competence of knowledge

When considering the competence through flexibility, we consider the ability to use information in
different ways.

MethFlexi
fean: 0577 Deyv: 0184
Walue: 0577

27 .06%
37.03%
J2ET%

Figure 7 - Determine the competence by using a flexible method
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When determining competence by critical thinking, we pay close attention to modifying information,
finding arguments, and making decisions.

Criticthink
Kean: 0.607 Deyv: 0.194
Yalue: 0607 (-0.003

convirt
findArgu
makeCeci

31 .33%
I 11%
31 .56%

Figure 8 - Determination of Critical Thinking Competence

The following enlarged algorithm of forming the competence of a teacher in the direction of IT has
been developed.

Step 1. We define the criteria for the competence of students.

Step 2. Build up the 3 criteria for competence build up.

Step 3. We build a network of 3 by the criteria. We use the BayesialLab package to build bayes
network. Variables and Probability We use experts for individual relationships. (Fig.1)

Step 4. We define individual competencies on each criterion. That is, knowledge mobility, flexibility,
critical thinking. (Fig.5-7)
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Step 5. Total 3 criteria and their items are interconnected. Under these 3 criteria, we determine the
overall competence of IT-trainees. (Fig.2)

6. Discussions

Conducted research and numerous publications on this topic prove the relevance of applying the
Bayesian approach in the formation of students' competence.

The competence of the trainee in the intellectual system is based on three main criteria: mobility of
knowledge, flexibility of the method and critical thinking boyish zhetiledi. Proceeding from this, one can
come to the conclusion that, first, knowledge, not just information, is rapidly changing, dynamic, varied,
which needs to be able to be found, separated from unnecessary, translated into the experience of one’s
own activity. Secondly, the ability to use this knowledge in a particular situation; understanding how to
get this knowledge. Thirdly, an adequate assessment of oneself, the world, one’s place in the world,
specific knowledge, their necessity or uselessness for their activities, as well as their method of obtaining
or use. This competence is determined on the basis of one of the methods of the artificial intelligence of
the Bayesian approach. The results of this approach contributes to the effective selection of educational
resources, choose an individual learning path.

7.Conclusions

Thus, a methodology has been developed for creating an intellectual environment for improving the
competence of a student in the field of IT based on the Bayesian approach. As a result of the study: a
literature review was conducted on this issue, an architecture of the intellectual environment was created,
and an integrated algorithm was developed to form the competence of a teacher in IT.
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0.XK. MaMprﬁaeBl’z, 9.C. IlasixmeroBa"?, IL.B. Ceiicenexona’

! AKIapaTThIK )KOHE €CENTEYIIl TEXHOIOTHsIap HHCTUTYThI, AniMaThl, KazakcTas;
28n—d>apa6n atbiHarel Kasak yITThIK yHEBEpCcHTETI, AnMatel, Kasakcran

BAMEC TOCLJITHE HETI3JEJI'EH AKITAPATTBIK TEXHOJIOTUSIJIAP BAFBITBIHJIA
BIJIIM AJTYIIBIUTAPABIH KY3BIPETTIJIII'TH APTTBIPY YIIIH
SUATKEPJIIK OPTAHBI K¥YPY 9JIICTEMECI

Annotanusi. JKacaH/pl MHTEUICKT FHUIBIMHBIH TYPJI calaiapblHIa 9pTYPJi MAcelelepAi IIelryie KeHIHeH
Konpanbuiaabl. CTYISHTTIH KY3bIPETTUICIH apTThIpy VIIIH 3HATKEPIiK OPTaHbl KYpy VIIIH JKacaHAbl MHTEJUIEKT
onmicTepin mnaiiganany e3ekti. COHFBl YaKbITTapla jKacaH/bl MHTEIUIEKTE €H TaHbIMaJ KOJIIAaHY/bIH 3epTTeyJiepi
Baifec oxemimik ammapaTthlH TaiganaHy Oosbim  TaObUTagel.  CTYAEHTTIH KY3BIPETTUNCH apTTBIPY  YINiH
MHTEJUIEKTYyal bl opTaHbl Kypyaa baiiec Tociminin kxenemeri 30p. Kasipri yakpirra baitec xemninepiHiH TeopHsChI
TYpJl KOJMAaHOAIBI MOCENeNep/Ii NICHIye FhUIBIM MEH OHIIPICTIH 9p TYpJii canaiapbiHaa KoJIaHbUIansl. baiiec
JKEIIUIEpIMEH JKYMBIC iCTeyre apHayFaH OariapiaMaliblk OHIMAEPIIH JKeTKUIiKTI caHsl Oap. Byn enimaep
KOMMEpLISUIBIK JKoHE TeriH OesiHexmi. baifec JkeliCiHIH MaTeMaTHKaJbIK MJIEsUIapblH JKY3€re achlpy YIUiH
BayesialLab KochIMIIAcHIHBIH OarmapiaManblK MakeTi JKakchl KOJJIAHBUIFAH JKOHE JKAaCaHIbl HHTEJUIEKT
TEXHOJIOTHSUTaphIHA MaMaH/IaHFaH KOFaphl caraibl OaraapiiaMalblK eHIMAepAiH Oipi 6oxsn TadsIanel. Bayesialab
MakeTiHiH keMeriMeH baiiec emiciHiH MOZAETIH 3epTTey, OHACY, Talnay KoHe aHBIKTayra Oomansl. byn makamana
«KY3BIPETTUTIK» TEePMUHIHE OPTYpii FaIbIMAAPABIH aHBIKTAMallapbl OCpUITeH >KOHE aKMapaTTHIK TEXHOJOTHsIIAp
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OarpITBHIHIA CTYIOCHTTEPIIH KY3BIPETTUIIrH KaibImTacThipyna baifecTik >kemijepai maimanmaHy MYMKiHIOIKTepi
3epTTenmi. AKMapaTTHIK TEXHOJOTHSIAP calachlHAa CTYACHTTEPHIH KY3BIPETTUNTiH KalBINTACTBIPY VIIiH
WHTEJUIEKTYaJAbl OpTa OPTaK AaJTOPUTMi JKOHE JKANIBl apXUTEKTypachl Xacainmel. bimim Oepymeri kociou
KY3BIPETTUIMH apTThIpy VIIIH  MaMaHIapAblH Odcekere KaOUIETTLNIrIH apTThipy, »KaKCapThUIFAH Ma3MyH,
O/liCHAMAChIH JKETUIIIpyre JkoHe THicTi OuriM Oepy opTachlH IKaHApTyFa anbinl  Keneai. Ky3bIpeTTimikTi
KQJIBINTACTBIPY ~ Ke3iHAe OipKaTap TEXHONOTHSIAp KOJJAHBUIAZbl: KOTHUTHBTIK-OarIapiaHFaH, KbI3METKe
OarbITTANIFaH, TYJIFalbIK-Oarnapianrad. Ky3bIpeTTUNKTI KaJbIITacThIpyla KOJJAHBUIATBIH TACUI CTYACHTTEPAIH
OiJ1iM carmachelH MOIEIIBACY YIIIH KOJAaHbLIa A6l KY3bIpETTUTIK JCHIeHi TaHIaIFaH diCKe OaiIaHbICTHI.

Tyiiin ce3nep: Baiiectik xemninep, OLTiM arybUIAPABIH KY3bIPETTLIIr, OUTIMHIH YTKBIPJIBIFBI, HKEMALTIK 9JicCi,
CBIH TYPFBICBIHAH oiutay, Bayesialab konnan6anesl OarmapiaMa makeri.

VIIK 378
MPHTH 20.01.07

0.K. Mamsip6aes'?, A.C.IlaaxmeroBa'?, ILB.CeiicentexoBa’

' MHcTuTyT MEQOPMALIMOHHBIX M BHIUMCIINTEIBHBIX TEXHONOTHH, AnMarsl, Ka3akcTas;
’Kasaxckuil HAlHOHAbHBII yHHBepcHUTET nMeHH anb-Papadbu, Anmarsl, Kazakcran

METO/I0JIOT Ul CO3JIAHUS HHTEJUIEKTYAJIbHOM CPE/IbI TOBBIIIEHUS
KOMIETEHTHOCTH OBYYAIOHIEI'OCsI 1O HAITPABJIEHUIO IT HA OCHOBE
BAUECOBCKOI'O ITIOAXOJA

AnHotanus. VICKyCCTBEHHBI WHTEIUIEKT MIMPOKO WCIIONB3YEeTCS NPH PEHICHHH PasziINdHBIX IMPOOIeM B
pa3MHYHBIX 00JacTAX HAayKH. AKTYaJlbHO IPUMEHEHHE METOIOB HCKYCCTBEHHOTO HHTEIUICKTa IS CO3JaHUS
WHTEJUIEKTYyaTbHON CpeAbl TOBBIMICHUS KOMIETEHTHOCTH oOydaromerocs. llocienHee BpeMs B HCCIIEOBaHHUSIX
HanboJee MOMyJIIPHBIM HAIPaBICHHUEM HCIIONIB30BaHM NCKYCCTBEHHOTO MHTEIUIEKTa CTaJI0 MPUMEHEHHE ammapara
GaifecoBcknx cereil. [Ipm co3maHMM WHTEIUIEKTYyallbHOH CpEAbl TOBBIIIEHUS KOMIIETEHTHOCTH OOydalomerocs
MEPCIEKTUBHO IPUMEHEHNE OaliecOBCKOro moaxoza. B HacTosmiee BpeMs Teopus 6aileCOBCKIX CeTel MCIONIb3yeTcs
B Pas3jIMYHBIX O6J'laCT$[X HayKM W HOPOU3BOACTBA NpHU PCUHICHUW PAa3IMYHBIX MNPUKIaJHBIX 3adad. CyIJ_[eCTByeT
JIOCTATOYHO OOJBIIOE KOJMYSCTBO MPOrPAMMHBIX IMPOAYKTOB JJisi pabOThl ¢ 0OalieCOBCKMMHU ceTsMmu. JlaHHBIC
NPOJYKTHI ICNSATHCS Ha KOMMepUeckre 1 OecruiatHbie. sl peann3aiuy MaTeMaTHYecKUe ujed 0alileCOBCKOM ceTH
XOpOIIO MPUMEHSETCS IAaKeT MPHUKIAIHBIX mporpamMMm Bayesialab u siBisieTcss OIHUM U3 BBICOKOKAYE€CTBEHHBIX
MPOTPAMMHBIX TPOJIYKTOB, KOTOPBIN CIICIMATM3UPYETCS HAa TEXHOJOTHMSIX HMCKYCCTBEHHOro wuHTemiekTa. C
MOMOINEI0 TMakeTa Bayesialab MoxHO wHcCieoBaTh, pEAaKTHPOBATh, AHAIM3HPOBATH W OINPEICIHUTH MOJICIH
OaifecoBckoif cetn. B maHHOW cTaThe HMaHBI ONpENENeHUS pPAa3NUYHBIX YUYCHBIX TEPMHHY «KOMIICTCHIUS» U
HCCIIEIOBAHBI BO3MOXKHOCTH HCIIONIb30BaHMS 0alieCOBCKUX ceTell mpu (popMUPOBAHIH KOMITETCHIIUN 00yYarOIINXCs
[0 HAIPaBICHUIO WH(MOPMANMOHHBIX TeXHONIOTHH. J[1s GopMupoBaHHUS KOMITETCHINH OOYYAIOMIMXCS MO HAIpaB-
JICHUI0 MH(POPMAIMOHHBIX TEXHOJIOTHH pa3pa0oTaH OOOOIICHHBIH AITOPUTM KM OOINAs apXUTEKTypa HHTEIUIeK-
TyalbHOH cpeabl. i COBEpIICHCTBOBAHMSA MPO(GECCHOHATIBHON KOMIIETEHTHOCTH B 0Opa30OBaHUM TNPHBOAWUT K
MOBBILICHUIO KOHKYPEHTOCHOCOOHOCTH CIIEIMAIMCTOB, YJIYUIIEHHIO COJEp)KaHHs, METOJOJOIUI0 U OOHOBJICHHIO
COOTBETCTBYIOLIEH 0oOpazoBaresbHOI cpeabl. [Ipy GOpMUPOBAHUM KOMIETEHTHOCTH IPUMEHSIIOTCS PSIJi TEXHOJIO-
TU: KOTHUTUBHO-OPUCHTUPOBAHHAA, ACATCIbHOCTHO-OPUECHTUPOBAHHAA, JIMYHOCTHO-OPUCHTUPOBAHHAA. HOJIXO,H
HCTONB3YEMBIH MpH (HOPMUPOBAHUN KOMIICTCHITUIA UCIIONB3YETCS I MOJICIHPOBAaHUS KauecTBa 3HAHUN CTYJICHTA.
YpOBEHBKOMIETEHTHOCTH 3aBHCHUT OT BHIOPAHHOTO METO/1A.

KiroueBble ciioBa: baifecoBckue ceTH, KOMIIETEHTHOCTH OOyd4aromierocsi, MOOWJIBHOCTH 3HaHWH, T'MOKOCTb
MeTOJa, KpUTUIHOCTH MBIIIUICHHS, TIAKeT MPUKIaTHBIX Tporpamm Bayesialab.
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