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Abstract

This study was devoted to the study of the process of integrating artificial intelligence (Al) tools into the
professional activities of teachers. Since the purpose of the study is to identify the relationship between the age
of teachers and their approach to the use of Al in educational practice, the results of a pilot study conducted
among computer science teachers in Aktobe region schools in the 2024-2025 academic year are analyzed. As
determined by the results of the study, the dependence of the problem of using Al on its perception by teachers
of different generations, the level of training, and the propensity to allocate time resources is shown. The reason
why teachers of the younger generation positively perceive the possibilities of Al, while teachers of the older
generation are reluctant to accept them, was based on doubts that technology could reduce the role of teachers
or lead to the destruction of the human factor in learning. Therefore, the importance of training future teachers
to use Al tools in higher education institutions and the need to organize advanced training courses for school
teachers is substantiated, and the amount of choice of respondents that should be covered in the course of
research in the future is calculated.

Keywords: artificial intelligence, pedagogical activity, chatbot, artificial intelligence tools, methodological
recommendations, adaptive learning.
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Anoamna

By 3eprrey xacanapl nuaTemekT(JKW) KypanaapbIH negarorrep/iH Kacion KbI3MEeTiHE KipiKTipy IpoleciH
3epTTeyre apHaiibl. 3epTTeyliH MakcaTbl — IEJarorTepiAiH JKac epeKIIelNiri MeH onapAblH OiriMm Oepy
toxipubecinne KHW-np1 Konganyra JereH Ke3Kapachl apachblHIAFrbl OailaHbICTBI aHBIKTAy OOJIFaHIBIKTaH,
2024-2025 oky xbutbIHIA AKTeOe OOJBICHI MEKTENTepiHiH HH(pOpMAaTHKa MYFalIMAEPIHIH apachlHIa
KYPTi3iireH MAIOTTHIK 3epTTEy HOTIDKENIEPl TAAaH bl 3epTTey HOTIKENEepi peTinae aikpiHaanranai, K1
KOJIJIaHy Macelieci opTypii OybIH IeAarorTepiHiH OHBI KaOBUIAAYyBIHAH, JAaWbIHIBIK JCHICHIHEH, YaKbIT
PECYPChIH yIlecTipe anyra OeHiMIUTIKTepiHEeH TayenmiaikTepi kepcetuidi. JKac OybiH memarortepi KU
MYMKIHIKTEpIH OH KaObUIIANTHIHABIFBI, ajl ara OybIH NEJarorTepiHiH KaObLImayFa KYJIBIKCHI3IbIFBIHBIH
ce0ebi TeXHOJOrus MYFaJiMHIH PeOJIiH TOMEHAETYi HeMece OKBITYJaFrbl agaMu (aKTOPBIHBIH KOHBUTYbIHA
oKkeneni nereH KymoHiMeH Herizgenni. CoHnbIKTaH, Oonamak negororrepai XKW KypamgapeiH KojjaHyFa
KOO-piHaa naspiayJblH MaHBI3IbLUIBIFEl KOHE MEKTEH IeJarorrepiHa apHajafaH OUIIKTUIIKTI apTThIPY
KypCTapblH YHBIMAACTBIPY KaXKETTUIIr HEri3zenmi >koHe OoNallakTa FhUIBIMH-3€PTTEY JKYMBICBIH KYPrizy
0apbICHIH/IA KAMTBUTYbI THIC PECIIOHACHTTEPAIH TaHAAY KeJIeMi ecenTe .

Tyiiin ce3nep: xacaHabl HHTEIUIEKT, TIEJarOTUKAIIBIK KBI3MET, 4aT-00T, )KacaH (bl MHTEIUIEKT KypaJlJaphl,
QiCTEMEIK HYCKAYJIbIK, aalITUBTI OKBITY.
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HU3MEPEHUME NIPOLUECCA UHTET'PAIIMU HHCTPYMEHTOB UCKYCCTBEHHOI'O
HUHTEJIVIEKTA B MIPO®ECCUOHAJIBHYIO JEATEJIBHOCTbD ITIEJATOI'OB
NH®OPMATHUKHN

Annomayus

JlaHHOE WcclieoBaHue OBUTO TOCBSINEHO W3YYSHHIO IMpoIlecca WHTErpalMy CPEJCTB MCKYCCTBEHHOTO
uaTemiekta (M) B npodeccnoHabHYIO IeSTEeNbHOCTh MEAaroroB. Tak Kak Ielbio UCCICIOBAHUS SBISCTCS
BBISIBJICHHC B3aMMOCBS3M MEXKAYy BO3PAacTOM TMEJAaroroB W WX TMOAXOIOM K mnpuMeHeHuro WU B
00pa3oBaTeIbHON MPAKTUKE, MPOAHATHU3UPOBAHBI PE3YNILTATHI MUIOTHOTO HCCIICAOBAHHS, MPOBEICHHOTO
cpenu yunreneil mHpopMaTUKH KO AKTIOOMHCKOM obmacTu B 2024-2025 yue6HOM roxy. Kak onpeneneno
pe3yibTaTaMu UCCIICJOBaHUs, IMOKa3aHa 3aBUCHMOCTH MpoOsieMbl mpumMeHeHuss WU oT ee Bocmpustus
MeJaroraMu pasHbIX IMOKOJICHUH, YPOBHS IOJATOTOBKH, CKJIOHHOCTH K PacHpeeiiCHHUI0 PECYPCOB BPEMEHH.
[MpuyrHa, MO KOTOPOU MENArOTH MOJIOOTO MOKOJICHUS MOJIOKUTEILHO BOCIIPUHUMAIOT Bo3MoxkHOCTH MU, a
MEearoru CTapuiero MOKOJCHHUsS HEOXOTHO MPUHHMAIOT WX, Oblla OCHOBaHA HA COMHEHHSX B TOM, 4YTO
TEXHOJOTMM MOTYT CHHU3UTh POJb VUUTENS WM MPUBECTH K Pa3pylICHHIO 4YEJOBEUECKOro (akropa B
o0y4ennu. [ToaToMmy 000CHOBaHAa BaXKHOCTH TIOATOTOBKH Oy IyIIHMX MEAAaroroB K UCIONL30BaHUIO cpeacts NN
B By3¢ M HEOOXOIUMOCTh OpPraHW3allMi KypCOB TOBBINICHHUS KBAaTHU(DUKAIUK I TENAroroB IIKOIBI U
paccuuTaH 00beM BBIOOpA PECHOHICHTOB, KOTOPBIM JOKEH OBITh OXBaueH B XOJI¢ MPOBEACHUS HAY4HO-
HCCIICIOBATEIBCKOM PabOThI B Oy TyIIEM.

KiiroueBblie cjIoBa: UCKYCCTBCHHBIH MHTEIUICKT, MEAArOrHYECKas IEATEbHOCTD, YaT-00T, HHCTPYMEHTHI
HCKYCCTBEHHOT'O MHTEJIEKTa, METOINYCCKIE PEKOMEHIAIINHY, aIalITHBHOE 00yUYCHHE.

Main provisions

The pilot study used survey methods and analysis of existing research. The study involved 55
computer science teachers from different age groups and professional backgrounds.

It became known that Al tools were used mainly for the development of educational materials, and
some teachers in the process of application face technical difficulties, lack of instructions and
methodological materials for their application.

The analysis of the data revealed a statistically significant relationship between the age of the
respondents and their attitude towards Al. The results obtained indicate the need to develop special
training programs and support systems that promote the introduction of Al in the educational field.

Introduction

Artificial intelligence (Al) is gradually becoming an integral part of educational processes,
transforming traditional approaches to training and administration. The introduction of Al includes
using automated systems to assess students' knowledge, adapt educational materials to individual
needs, and ensure more effective management of educational institutions [1]. Many educational
technologies, such as robots and chatbots, are already finding their way into educational institutions,
improving the quality of the educational process and improving interaction between students and
teachers [2].

Despite the obvious advantages, the introduction of Al into educational activities is met with
mixed attitudes on the part of educators. Some teachers are enthusiastic about the new technology,
seeing it as an opportunity to improve the learning process and make routine tasks easier [3]. Others,
however, are hesitant about the need for Al, fearing that the technology may diminish the role of the
teacher or lead to a loss of the human element in learning [4].

Age and experience play a key role in teachers' perception of Al: younger teachers, accustomed to
digital technologies, are more open to innovations, while older generations express skepticism and
face difficulties in mastering new tools. This difference highlights the need to study teachers' attitudes
toward Al and develop training and professional development programs to facilitate the effective use
of technology in education. The research aims to identify the link between teachers' age and their
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attitudes toward Al, which is important for integrating new technologies into the educational process
and improving the quality of education.

In recent years, research has increasingly turned to the integration of artificial intelligence into the
educational process, reflecting a growing interest in its potential as a tool to improve the quality of
learning, the efficiency of administrative processes, and the adaptation of educational programs to
the individual needs of students

The study by Chen L., Chen P., Lin Zh.[5] demonstrates that artificial intelligence is transforming
administration and the educational process, improving assessment and personalization, which in turn
contributes to enhancing the quality of education. In the study of Sagimbayev A.E.,
Zhaksylykov A.E., Shekerbekova Sh.T., Zhamkeeva A.B. considered the possibility of using
intellectual tools in assessing students [6]. The COVID-19 pandemic has stimulated educators to
adopt digital technologies and implement adaptive learning systems. The study by Arry A. A and
colleagues [7] developed a model of an “intelligent” university educational system. Research by
Wahyu D. Kurniawan and others [8], Sahat Siagian et al. [9], Raushan Zhilmagambetova et al. [10],
confirms that the use of online platforms enhances learning effectiveness and student engagement.
Ido Roll and Ruth Wylie [11] emphasize the revolutionary and evolutionary aspects of Al applications
that are reshaping the educational sector. In the study of Jetzinger F., Baumer S., Michaeli T. [12]
and Chikobava Margarita et al. [13] the importance of professional teacher training for the integration
of artificial intelligence into school education is highlighted, focusing on addressing issues such as
resource limitations, diversity in qualifications, and existing skepticism, while also offering
approaches and tools for developing educators' understanding and effective use of Al.

Consequently, the current state of research shows that Al not only transforms the educational
process but also requires the active participation of teachers and stakeholders in its implementation.
Based on the above, our study aims to assess teachers' attitudes towards the application of Al in their
professional activities, with a focus on identifying differences in the perception of technology
between young and experienced teachers. This will provide a deeper understanding of what factors
influence teachers' willingness to use Al, as well as formulate recommendations for their training and
professional development.

Research methodology

This study presents the results of a survey conducted in the second half of 2024 as the basis for a
pilot study. The pilot study was conducted to clarify the problem, to define the goal, to set objectives,
and to put forward reasonable hypotheses, i.e. it is, in fact, a conceptual study. Since it belongs to the
simplest types of sociological research and implies obtaining approximate, tentative information
about the object of interest, therefore it was used for poorly studied or not studied problems at all.
Pilot research was conducted according to a simplified program, using limited tools on a few
respondents. Its purpose was to obtain approximate, indicative data on the number of respondents.

The study of the problem was carried out in several stages:

1. The existing research on the topic of Al implementation in educational activities has been
analyzed.

2. A pilot study was conducted among working teachers to identify their attitudes to the use of Al.

3. The difference in the perception of Al between young teachers and representatives of the older
generation is revealed.

The following methods of exploratory research were used: interviews with potential respondents;
focus groups on the research problem; a survey of experts and teachers related to the problem; a study
of documents, and statistical data [14].

An option for intelligence research was also an express survey, during which very necessary
utilitarian tasks were solved. The survey was conducted using Google Forms and consisted of seven
questions on the use artificial intelligence in education. Surveys have revealed, for example, teachers'
attitudes towards the use of Al in their professional activities.
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Results of the study

So, an online survey of Aktobe school teachers from Kazakhstan was conducted from September
to October 2024. 265 teachers took part in the survey, of which 76% were women and 24% were
men. By age, 62% of respondents are among 20-40-year-olds, and 38% are over 40 years old.
Teaching experience among participants also varied: 12% had less than 5 years of experience, 21%
had 5 to 10 years, 29% had 11 to 20 years, and 38% had more than 20 years. The socio-demographic
information of the teachers who participated in this study is presented in Table 1.

Table 1. Demographic characteristics of teachers

Features Number of teachers %
Gender
Female 42 76%
Male 13 24%
Age
20-40 34 62%
>40 21 38%
Years of teaching experience
<5 7 12%
5-10 11 21%
11-25 16 29%
>25 21 38%

In the online format of the survey, respondents answered 7 questions: 5 questions in the section
"Experience of using artificial intelligence tools" and 2 questions in the section "Use of Al in the
future”. The responses indicated the levels of use and the option "did not use" if there was no
experience.

Based on the experience of using artificial intelligence tools, 5 questions were asked.

To the question "What is your attitude to the use of Al in professional activities?" among
respondents aged 20-45, 8(15%) answered "Can't be used"”, 12(22%) - "Can be used"”, 17(31%) -
"Sometimes used". Among respondents over 45 years old, 13(24%) answered "Can't be used", 3(5%)
- "Can be used", " Sometimes used "-2(4%). The number of respondents who gave answers is shown
in Figure 1.

Attitudes towards the application of Al in
professional activities

20 17
13 12
10 8
[l . :
0
Can't be used Can be used Sometimes used
W Young generation (20-45 years) Older generation (45-60 years)

Figure 1. Use of Al tools

To the question "For what purpose did you use Al tools?" among the respondents who used Al
tools, 10% answered, "Assignment grading", 29% answered, "Test creation”, and 62% answered,
"Lesson material preparation™ (Figure 2).
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For what purpose did you use it?

Assignment grading [ 10%
Test creation || NN R I 29
Lesson material preparation | NEREREE G

Figure 2. Purposes of Using Artificial Intelligence Tools

To the question "How do you think the use of Al tools has affected student engagement in the
classroom?" the following answers were given among respondents who used Al tools To the question
"Which Al tools do you frequently use in your work?" the following answers were given: 5% -
"Other”, 5% - "Grammarly”, 5% - "Quillonz", 5% - "Copilot", 10% - "Midjourney"”, 71% -
"ChatGPT" (Figure 3).

Which Al tools do you frequently use in your
work?

Other mmm 5%
Grammarly HEEl 5%
Quillionz . 5%
Copilot mEE 5%
Midjourney IS 10%
ChatGPT I 7 1%

Figure 3. Use of Types of Artificial Intelligence Tools
The following responses were given to the question "What challenges have you encountered when

using Al tools?": 24% - "Technical difficulties”, 34% - "Lack of application instructions”, 22% -
"Difficulty to application”, and 20% - "Did not use" (Figure 4).

What challenges have you encountered when
using Al tools?

= Technical difficulties

= Lack of application

instructions
Difficulty of application

22%

N

Did not use

Figure 4. Problems with the use of artificial intelligence.

The following answers were given to the question "How do you think the use of Al tools affected
students' activity in class?": 67% - "Students activity increased”, 24% - "Activity remained
unchanged", and 9% - "Student interest has decreased™ (Figure 5).
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How do you think the use of Al tools has affected
students' engagement in class?

m Activity has increased

= Activity remained
unchanged

Student interest has
decreased

Figure 5. Impact of using artificial intelligence on students' activity

In the section "Using Al in the future”, teachers answered 2 questions.

To the question "What new opportunities do you think Al tools provide to improve the quality of
learning?" the answers were distributed as follows: 22% — "Individual approach”, 58% — "Effective
time management”, 20% — "Deepening of students’ knowledge".

What new opportunities do you think Al tools provide
to improve the quality of learning?

= Individual approach

20% ‘
- = Effective time manage ment

Deepening of students’
knowledge

Figure 6. Impact on improving the quality of education

To the question "What future support will teachers need to use Al effectively?" the answers were
distributed as follows: 46% — "Conducting professional development courses”, 29% — "Preparation
of methodological recommendations”, 25% — "Accessibility of Al tools".

In your opinion, what support will teachers need
in the future to use Al tools effectively?

» Conducting professional
development courses

= Preparation of methodological
\ recommendations

Accessibility of Al tools

Figure 7. Support for the use of Al tools

Discussion

As our research, namely, observations, and conversations with school teachers, administrative staff
of schools and education departments of Aktobe city shows, in most cases, respondents believe that
the attitude of such a fact as “Application of Al in professional activity” is related to the age of a
teacher.

Based on the results of the survey, let's make an analysis.
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To analyze Figure 1, we took two attributes - the teacher's attitude “to the use of Al in professional
activity” (we took this as the first attribute) and the age group to which the respondent belongs (we
took this as the second attribute). Let us test the statistical hypothesis that there is no dependence
between the above attributes. We will take the confidence level equal to 0.95. The joint distribution
of these attributes forms a contiguity table, which includes six different combinations (combinations)
of the levels of these attributes.

As the conducted research, namely observations, conversations with school teachers,
administrative staff of schools, and education departments of Aktobe city from Kazakhstan shows, in
most cases, respondents believe that the attitude of such a fact as “application of Al in professional
activity” is related to the age of the teacher.

For the analysis of Figure 1, two characteristics were taken: the teacher's attitude "to the use of Al
in professional activities” (the first criterion) and the age group to which the respondent belongs (the
second criterion). To test the statistical hypothesis that there is no dependence between these features,
a confidence level of 0.95 was taken.

The joint distribution of these features forms a contingency table that includes six different
combinations of the levels of these features (algorithm).

1) Build a contingency table, adding marginal frequencies for rows and columns (Table 2).

Table 2. Conjugation with marginal frequencies

Attitude Young generation Older generation Total
Can't be used 8 13 21
Can be used 12 3 15
Sometimes used 17 2 19
Total 37 18 55

2) Formulate null and alternative statistical hypotheses:
-Ho: No dependence between traits;
-Hi: There is a dependence between traits

3) Number of degrees of freedom: df=2.

4) Critical value corresponding to the number of degrees of freedom 2: xZ.;;..;= 5,99(Table
Value).

5) Calculate for Compared Samples Let's calculate for the compared samples Xgmpiriml - the
empirical value of the criterion y?2.

6) compare this value with the critical value g o5 taken from the large numbers table:

-if X2hservea < Xo.0s, then draw an appropriate conclusion;
-if xepservea > X605, then to draw the opposite conclusion

Next, you need to apply the algorithm to the data from Table 2.

Having calculated the theoretical (expected, predicted) frequencies, the actual (observed) values
of the criterion statistics were found y2..,, = 8,45.

Compared: 8,45 >5,99, signify x2...a > XZriricar- Therefore, at a given level of significance of
5%, Ho is rejected in favor of Hi: "There is a connection between the features".

Thus, the comparison of the two values showed that the alternative hypothesis is true: there is a
relationship between the features. Therefore, given the available data, we can say that the discrepancy
between empirical and theoretical frequencies is not random, this discrepancy is noticeably large,
statistically significant. Therefore, the hypothesis of the absence of a relationship does not seem
plausible and convincing. Therefore, at the level of significance (at the level of error) 0=0.05, it can
be rejected and accepted as an alternative one. The calculations show that it is possible to formulate
a meaningful conclusion: the ratio of two characteristics, namely, the attitude to the "use of Al in

professional activities" is associated with the age of the respondent.
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According to the information from Figures 2, 3, and 4, it can be concluded that there are some
skills for using Al tools in general education schools, but the number of teachers who have not yet
tried to use them remains significant. The majority of teachers(62%) use Al to prepare teaching
materials, and among Al tools, ChatGPT is the most popular(71%). Analyzing the data in Figure 5,
it can be seen that the use of Al tools positively impacted the educational process(67%). In the section
on the future use of Al (Figure 6), respondents believe that using Al tools helps to use time efficiently.
However, young and older generations think about the need for training courses (46%) and teaching
materials (29%) as shown in Figure 7. The pilot study (probing) was also designed to work out the
technical methods and procedures: to establish the necessary sample size and quality, to specify the
content and number of questions in the questionnaire, the interviewing time, as well as to test the
questionnaire. In this case, the following rules were used:

-The sample size in the pilot study did not have a clear methodological justification (it was
sufficient to interview about 55 respondents). The main thing was to cover all significant categories
of the research object;

-The sample of respondents met the quality of diversity, i.e. included those groups of respondents
who may respond to the toolkit in different ways (respondents were computer science teachers);

-The sample included those respondents who represented the most important demographic
attributes (age, education, years of work experience) for the survey topic.

The next step was to estimate the proportion of teachers who do not use Al tools in their teaching
relative to the general population. The question under consideration is what sample size would be
required in this study? The reliability of the findings is at least 90% and the sampling accuracy is at
least 5%. The sample was random, 55 teachers were interviewed, with 21 responding that they "do
not use artificial intelligence tools in their teaching activities".

It was necessary to estimate the share of teachers who "do not use Al tools in their teaching
activity” relative to the general population. The "success" was taken as "do not use Al in their
professional activity" and the "failure™ was taken as "use Al in their professional activity". To
calculate the required sample size, the following formula is used:

_ z%xpxq
EZ

1)

To estimate the aerobatics, a confidence probability of 90% was taken, z = 1.65 (from the table of
large numbers), and the marginal error was 5%. The data of the reconnaissance study showed that out
of 55 respondents who took part in the piloting, 21 expressed their "do not use Al in professional
activities”, which is estimated as: p=0.382, q=0.618. The variance is approximately equal to:
p*g=0.236, then: n = 257. Thus, in the course of further research, approximately 257 teachers will
need to be interviewed to fulfill the quality requirements of the sample.

Conclusion

The conclusion of the piloting, reconnaissance experiment is as follows:

1. Generally, the questionnaire survey has achieved the set goal. The effectiveness of the
developed methodology for the development of our understanding of the position of such pedagogical
phenomenon as “the problem of application of artificial intelligence tools in pedagogical activity”
has been experimentally revealed.

2. The use of the developed methodology allows one to receive information not only about the
qualities of acquired knowledge but also to talk about the increase of motivation to learning,
systematization of interdisciplinary links in various fields of science, formation of professional
competencies, in the field of Al, acquires a significant role in the system of evaluation of professional
competencies.

3. Since the use of Al in professional activities is related to the age of the respondent, we should
focus our research more on young teachers, as teachers in this age group are more flexible and mobile
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4. To eliminate the problems, it becomes obvious that it is important to train future teachers in the
competencies of using Al tools already within the walls of universities. This is an urgent task to
prepare teachers to work effectively with Al in the educational process.

5. Based on the pilot study, the number of respondents who will take part in the survey in the
future was determined. This will determine the accuracy of the research results.
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KJIACCUPUKALIAA TEXHOJIOTI M SMOIMOHAJIBHOI'O HICKYCCTBEHHOI'O
NHTEJUIEKTA, HCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Annomayus

B nanHoIi cTaThe NpuBecHa K1acCU(UKAIIUU TEXHOJIOTHH AIMOITMOHATIBLHOTO HCKYCCTBEHHOTO MHTEIUICKTA,
TIPUMEHSAEMBIX B 00pa30BaTEIIbHOM IIPOIIECCe M0 Pa3IMIHBIM KPUTEPUSIM, B TOM YHCIIE TIO BHAAM YICOHOU
nesTensHOCTH. PaccmarpuBaetcs moteHnman ad(eKTUBHBIX BBIYUCICHUN TSI TIEPCOHATM3AINH O0YUICHHUS,
ITOBBIILICHUA MOTHUBaLIUU CTYI[CHTOB u y.]'[y‘-IHICHI/ISl ux 6narononqu{. ABTOp aHaJII/I3I/IpyeT
KJIACCU(PUKAIIMOHHBIE TIOIXOABI 10 BUAAaM IaHHBIX, MeToAaM OOydYeHHs, THIaM 5SMOIMH W crocobam
B3aumozneictBus. IlpeacTaBieHsl NpUMEpPhl TEXHOJOTUN, TaKUX KaK aHAIM3 SMOLMN M aBTOMATHYECKOE
OIICHMBaHUE, a TAKXKE UX POJIb B ONTUMH3AIMH 00Pa30BaTEIBHOTO Mpoliecca. [1ouepKuBaroTCs MepPCIeKTUBEI
HUCITIOJIB30BAHUSI SMOLIMOHAJIIBHOI'O I/ICKyCCTBeHHOFO HHTCJIJICKTA, BKJIIOYas yJ'Iy‘IIHGHI/Ie B33HMOZ[€I7[CTBH$I
MEXIy CTYJICHTAaMH W TPEoJaBaTesIMH, TaK)Ke OTMEUYCHBI PUCKHU, CBSI3aHHBIE C KOH(UICHIMATHHOCTHIO
JaHHBIX W 3TUYCCKHUMHU aCIICKTaMWU. B CTaThe yKa3bIBaCTC5[ HCO6XOI[I/IMOCTI) HpOBeIleHI/IH ﬂMLHGﬁMHX
WCCIICIOBAaHUH W pa3pa0OTKU MOJUTHUK A 0e30macHOro U 3(PQGEKTHBHOTO BHEAPCHUS TEXHOJIOTHHA B
00pa30BaTEIbHYIO CPELY.

KaioueBble cjioBa: 5SMOIMOHATIBHBIA HMCKYCCTBEHHBIH wuHTe/IekT, Edtech, amamus smonwmii,
ABTOMAaTHYCCKOC OLICHUMBAHHC, BJIIMAHHUC HCIIOJIb30BaHUA TCXHOJ’IOFI/Iﬁ OMOLMOHAJIIBHOI'O I/ICKyCCTBCHHOI‘O
HHTEIICKTA.

K K. HypGekosal, P.A. A6xysanuen”
1 AGait aTeingarsl Kazak yITTBIK IeJarorMKaiblK YHUBEPCHUTET, AnMartel K., KazakcTran
BIJIIM BEPY INPOUECIHJIAE KOJAAHBIJIATbIH SMOLIMOHAJIJIbI ’/KACAHbI
HMHTEJJIEKT TEXHOJIOTI'UAJIAPBIHBIH XIKTEJAYI

Anoamna

By makanazga Ginim Oepy npolieciae spTyp:i Kpurepuiiiaep OONBIHINA, COHBIH IITIHIE OKY iC-OpEKETiHIH
Typiepi OOWBIHIIA KOJAAHBUIATBIH SMOIMOHAN/BI JKACAHIBl HMHTEIUIEKT TEXHOJOTHSUIAPBIHBIH KIKTETyl
kentipiireH. OKyZbl JKeKeJIeHIIpY, CTYACHTTEP/iH BIHTACKIH apTTHIPY )KOHE OJapJIbIH JI-ayKAThIH XKaKCcapTy
yurie addexTuBTi ecenTeynepAiH oneyeTi KapacThIphUIafbl. ABTOP IEpPEeKTep TYpJiepi, OKBITY omicTepi,
SMOIMSI TYPIIEPi JKOHE e3apa dpeKeTTeCy dicTepi OOMBIHIIA JKIKTEY TOCUIJIEPiH TalAali/bl. IMOLUSHEI TAJAay
KOHE aBTOMATThl Oaraiay CHSIKTHl TEXHOJIOTHSIIAPJBIH MbICAIaphbl, COHAAN-aK oNapblH OKy NpOIeciH
OHTalNaHIbIpyAarsl peii KenripiireH. CTylneHTTEp MEH OKBITYLIbLIAp apachlHAArbl €3apa opeKeTTecyAi
’KaKcapTy/bl Koca aliFaH/a, SMOLIMOHAJIBI )KacaHIbl MHTEIUIEKTTI Mai/iagany NepcreKTHBAIAPHI, COHBIMEH
Karap JIepeKTepAiH KYMUSUTBLUIBIFEI MEH JTHKAIBIK acleKkTiiepre OalJIaHBICTBI TOyEeKeNJep aTall OTiUIreH.
Makanana TexHoJNoTrusIapAb! OiriM Oepy opTachklHA Kayilci3 »oHe THIM/III €HTi3y YIIIH OJjaH api 3epTTeyiep
KYPrizy ®oHe casgcaTTap/Ibl 93ipiiey KaKeTTiJIir KepCceTiireH.

Tyiiin ce3mep: >MOUMSIIBIK KacaHIbl MHTELIeKT, Edtech, aBromaTTel Garasnay, IMONMSIIBIK KACAHIIBI
WHTEJUIEKT TEXHOJIOTHSIIAPBIH TaliJallaHyIbIH cepi.
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CLASSIFICATION OF EMOTIONAL ARTIFICIAL INTELLIGENCE TECHNOLOGIES USED IN
THE EDUCATIONAL PROCESS

Abstract

This article presents the classification of emotional artificial intelligence technologies used in the
educational process according to various criteria, including types of educational activities. The potential of
affective computing for personalizing learning, increasing student motivation and improving their well-being
is considered. The author analyzes classification approaches by data types, learning methods, types of emotions
and ways of interaction. Examples of technologies such as emotion analysis and automatic assessment are
presented, as well as their role in optimizing the educational process. The prospects of using emotional artificial
intelligence are highlighted, including improving interaction between students and teachers, and the risks
associated with data confidentiality and ethical aspects are also noted. The article indicates the need for further
research and policy development for the safe and effective implementation of technologies in the educational
environment.

Keywords: emotional artificial intelligence, Edtech, analysis of emotions, automatic assessment, the
impact of using emotional artificial intelligence technologies.

OcHOBHBIE MOJIOKEHUA

B cratee mpencraBieHa kiaccuUKaMs TEXHOJIOTUH HMOLMOHAIBHOTO HMCKYCCTBEHHOTO
WHTEIJUICKTa, MPUMEHSEMBIX B OOpa30BaHWM, MO BHJAM Y4YEOHOH AEATENBHOCTH M KPUTEPUSIM
TEXHOJIOTWI. BbIAeneHsl KitoueBble HampamieHUs wucnoyib3oBanuss OUW: ananus smouuii npu
HpOBGI[GHI/II/I JIGKIII/IfI, ABTOMATHUYCCKOC OIICHHMBAHUEC U OMOIIMOHAJIBHBIC an-6OTBI JUUIA O6paTHOI71
cBsa3u. llpeacraBmeno, uro TexHonoruun DWW crmocoOCTBYIOT mepcoHanu3anuu oOydeHus,
IIOBBIIIICHUKO MOTHUBAIlUU U 6ﬂarononqu[ yqaumxcs[, a TakKXE OITHUMH3alnuu pa6OTI>I
npenoaasarens. I[lpoaHanu3upoBaHbl PHUCKH, CBS3aHHBIE C KOH(PUACHIIMAIBHOCTBHIO JIAHHBIX,
3aBUCUMOCTBKO OT TGXHOJIOFI/II‘/JI U 3TUYCCKUMU aACIICKTaAMMU. HpezmoxceHH HpaKTI/I‘-IeCKI/IC maru u
HaMpaBlIeHUs AJI1 MUHUMH3AIlMU 3TUX PUCKOB U JanbHeiero pazsutus SV B oOpa3zoBaHuH.

Beenenune

B noBcenHeBHOH KM3HU Ye€IOBEKa pemariuM (GakTopoM, ONpeIesIIoIMM IPOLEcC MPUHATUS
pemieHnii U oOIieHus, sABIAOTCS sMmouuu [1]. B mocnemHue roasl B CBSI3M C POCTOM YPOBHS
B3aMMO/ICHCTBHS YEJIOBEKA C KOMIIBIOTEPOM BO3PAcTaeT MOTPEOHOCTDH € MOMOIIBIO MAIIUH BBISIBIISITH
YeJI0BeYECKHE MOTPEOHOCTH, YAOBIETBOPEHHOCTh U HAMEPEHUS, IepeaBaeMble 3MOIMSIMHU, YTOOBI
OHU MOTJIH TIOMOTaTh JIFO/ISIM B IPUHSITHH PEIICHUN U ONITUMH3UPOBATH MOJIb30BATEIILCKUI OBIT [2].

AddexTuBHBIE BEIUMCIIEHUS, KaK 00J1aCTh 3HAaHUM, HAallpaBJICHHAs Ha BBISBJICHHE YMOLIMOHAIBHBIX
COCTOSHMM 4eJIOBEKa W aJalTalWI0 BBIYMCIHUTEIBHBIX CHUCTEM K OTUM COCTOSIHUSIM, CTald
pacipoCcTpaHEHHOW TEeMOW HcCCeIoBaHUN. DMOIMOHANBHBIM HCKyccTBeHHBINH uHTemekT (MN),
TAaK)K€ HW3BECTHBbIM KaK a(@eKTUBHbIE BBIUMUCICHUS, 3TO Pa3HOBUIHOCTb HCKYCCTBEHHOIO
UHTEIUIEKTA, KOTOPBIM HU3MEPSET, TIOHUMAET, UMUTUPYET U pearupyer Ha 4YeIOBEUYECKUE DMOLIMH.
JlanHas o6yacTh uccienoBanuii Bo3Hukia B 1995 roay, koraa nmpodeccop MIT Pozammnana [Tukapa
U3 Meaua-nadopaTopur OMyOJMKOBajla CBOIO pPaboTy «A((EeKTUBHBIE BBIYUCICHUS». ITO
OTHOCHUTENIbHO HOBasi 00JacTb MCCIEAOBaHUN, KoTopas (OKyCHpyeTcs Ha HCIOJIb30BaHUU
MAIIMHHOTO OOy4YeHHMs M HMCKYCCTBEHHOTO WHTEIUIEKTa JJIsi TOMOIIM JIIOASM B PAClO3HaBaHUU
amorwmii [3].

B oGpazoBaTtensHOM nporiecce sMonnoHanbHbIN MU nipeacrasisier co00if HHCTPYMEHT, KOTOPBIN
MOKET YIYYIIUTh 0OpazoBaTEeNbHBIN Mpolecc, JAenas ero 0Oojiee MEepCOHATU3UPOBAHHBIM U
3¢ deKTUBHBIM, (POPMUPYSI TO3UTHBHOE OTHOLIEHHE K yueOe, a €ro UCIOIb30BaHUE MOXKET MPUBECTU
K MHHOBAIMSAM B MPAKTHUKE MPENoIaBaHus U 00yueHus.

OmonnoHanbHbIN UM MOKET UMETh KITIOUEBYIO POJIb B YIYUIIEHUH 00pa30BaTEIbHBIX MTPOLIECCOB

I10 PsILY CIENYIOIUX IPUYNH:
313




BECTHHUK KaszHIIY um. Abas, cepus « Quzuxo-mamemamuyeckue naykuy, Nel1(89), 2025 2.

1. Ilepconanu3anusi 0Oy4eHHUsI C MOMOIIBIO aHAM3a SMOIMOHAIBHBIX PEaKIHid CTYACHTOB Ha
orpezieNieHHbIe yueOHbIe MaTepPHAIIbI, YTO MO3BOJISET YUUTENSIM aIallTUPOBATh U IEPCOHATU3UPOBATH
oOyueHue sl KaXJI0T0 CTYJCHTA;

2. IloBpllIeHNE MOTHBALUU Yy4YalllUXCs, e 3MOIMoHanbHbId WM MokeT moMoub yduTensim
UACHTU(PUIMPOBATH SMOLMOHAIIBHBIC MPETATCTBHS A1 00YUYEHUs, TAKUE KaK CTPECC WM CKyKa, U
MPEJIOKUTh CTPATeTUH Ui UX NPEOAOJCHHs. DTO MOXKET IOMOYb YBEIHYUTH MOTHUBAIUIO
yyaluxcs U yJay4dlIuTh UX aKaJeMUUYECKUe pe3ysbTaThl;

3. Ilognepxkka Onaromosyyusi CTYJCHTOB MOXXET IOMOYb YYUTENSAM JIydlle [OHATh
SMOILIMOHAIBHOE COCTOSTHUE CTYJCHTOB, YTO MOXET MPUBECTU K YIYYIICHUIO UX OJaromnoiaydus u
o01miero ycrnexa;

4. llopnepkka mpernojaBareieil MO3BOJSET OOJErYuTh HArpy3Ky Ha IpenojiaBaTeiei,
ABTOMATU3HPYsI HEKOTOPHIE aCIIeKTHl 00yUeHUs U OlleHKH [4].

VYuuTtbiBas BbIIECKa3aHHOE HEOOXOAMMO OOpaTUTh BHHUMAaHHE HAa TO, YTO HCIOJIb30BaHUE
smormonansHoro MM B 00pa3oBaHuu TpeOyeT TakKe pacCMOTPEHHS dTUYECKHX U MPAKTHYECKHX
BOIIPOCOB, KOTOpBIE BKIIOYAIOT BOMPOCHl KOH(GUICHIMAILHOCTY U 0E€30MacHOCTH JIaHHBIX,
MOCKOJIBKY OHHM JIOJDKHBI BHEIPATHCS B TaKyl COLMAIBHYIO cdepy, Kak oOpa3oBaHHE IOCIE
THIATENLHOTO UCCIIEIOBAHUS U IOJKHBI ObITh TPUMEHEHBI CBOEBPEMEHHO U K MeCTy. B cBsi3u ¢ aTuM
HaMHU HCCIIEJIOBAHBI TEXHOJIOTUU SMolMoHanbHoro MM u B JaHHOM cTaThe MpencTaBisIOTCS
pe3yNbTaThl UCCIEIOBAHUS KIACCH(PUKAIMU MO BUIAM y4eOHOH AESITeTbHOCTH, KaK MPOBEACHUE
JEKUMH U aBTOMAaTUYECKOE OILICHUBAHHE B TEUCHHUE 3aHATHS, a TAaK)KE BOIPOCOB HMCIIOIb30BAHUS U
NpeICTaBICHHOCTH TEXHOJIOTUHU Ha perinke Edtech.

MeTtopnosiorust HCCJIe10BAHNUS

Knaccughuxayus mexnonoeuti SMOYUOHATLHOCO UCKYCCNBEHHO20 UHMENTIEKMA

NudopmaninoHHbie TEXHOJIOTMH HEOThEMIIEMas 4acTh COBPEMEHHOTO OO0IIecTBa, obaeryaromas
paboty, nenas Hac Oosiee MOOWJIBHBIMH M TIPOU3BOJUTEIBHBIMH. VICKYCCTBEHHBI HHTEIJICKT,
BKJIFOYast B ce0s1 OOJbIIME MAcCUBBI JAHHBIX, MAIIMHHBIE BBIYMCICHHUS U 0OJauHbIe TEXHOJIOTHU
SBJIETCS CJIEAYIOIIEH CTYNEHbIO Pa3BUTHUSI MH()OPMALMOHHBIX TEXHOJIOTMH, a 3MOIMOHAIbHBIN
UCKYCCTBEHHBIN MHTEIJIEKT MIO3BOJISIET «OYEJIOBEUNTD)» B3aUMOJECHCTBUE MAILIMHBI U YEJIOBEKA.

Kak B ciiyuae ¢ IpyrumMu TEXHOJOTHSMH, HEOOXOJUMOCTh KIacCU(ULIMPOBAHUSI TEXHOJIOTUN
smormoHanbHoro MM o0bscHSAETCS BO3MOXKHOCTBIO CHCTEMATHU3UPOBATh 3HAHUS O TEXHOJIOTHUH,
MO3BOJISISL YIIOPSIIOUUTH CYUIECTBYIOIIME 3HAHUS, MOHITh KaKUE BO3MOXKHOCTH OTKPBIBAIOTCS JJIS
MEXIUCHUIIIIMHAPHOTO COTPYJHUYECTBA U IIOMOTas ONpPENENITh HaNpaBlICHUS AJI JalbHEUIINX
uccleoBaHU MU pa3paboTok. B cBSI3M ¢ 3TUM paccMOTPUM TEXHOJIOTHMH 3MOIMOHAIBHOTO
HCKYCCTBEHHOI'O MHTEJIJIEKTA B YACTH KIacCU(UIIMPOBAHUS IO pa3IMuHbIM KputepusM (Pucynox 1).

[IpencraBnenHass cxema KiIacCUQUIMPYET IIUPOKUN CHEKTP TEXHOJOTHH ASMOLMOHAIBHOTO
HCKYCCTBEHHOI'O MHTEJUIEKTA, Pa3JelisAsd UX Ha YEThIPE OCHOBHBIX KaTETOPUU: TUIl JaHHBIX, METOMbI
00OyueHus1, TUI SMOLIUI U CITIOCOOBI B3aUMOJIEHCTBUS, YTO MO3BOJISIET CUCTEMAaTU3UPOBATh PA3JINYHbIE
MIOJIXOJIbI K aHAJIN3Y SMOLIMOHAIBHBIX COCTOSHUM.

CrnenyeTr OTMETUTD, UTO MPHUBEIECHHAs 00Ias KjIacCuPUKaAIuUs HE SBISETCS UCUEPIBIBAIOIIEH, U
CYIIECTBYIOT JPyTUe CIOCOObI KiIacCU(UKAIUU TEXHOJIOrHi sMorroHansHoro M B 3aBucumMocTH
OT TOrO, B KakOM BHJE JeSITEIbHOCTH OH wucmosb3dyercst [5]. [loTeHmman >MOIHOHATBHOTO
HCKYCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHOM OOpa30BaHUHM, MOXET OBbITh HCIIOJIB30BaH IS
MOBBIIEHUS 3()PEeKTUBHOCTH y4eOHOro Tmpolecca W YIY4IIeHHsS B3aUMOICHCTBHUS MEXIY
npernojiaBaTensiMi U cryneHTamu. Crennanuctsl KeMOpHIKCKOro YHUBEPCUTETa BBLACISUIN
ucrnonb3zoBanue MU kak kirodeBoro Tpenaa B obmactu oopazoparenbHbix TexHomorui (EdTech) na
2023 ron [6]. TexHOMOTHS MPENOCTABIsET BO3MOKHOCTH JUIsl aBTOMATU3allMM PYTUHHBIX 3ajad,
NepcoHaNM3ay 00yuyeHus: U CO3AaHMs aJalTUBHBIX 00pa30BaTeNIbHBIX MPOTrPaMM, 4TO MO3BOJISIET
0CBOOOIUTH pecypchl JUIst 00Jiee TBOPUECKUX U HKCIIEPUMEHTAIBHBIX METOJI0B MPETOAaBAHUS.

PaccmaTtpuBaemas kiaccudukanus TexHOJOTHH sMoroHaibHoro MU B oOpaszoBarenbHOM
mpoliecce 1Mo BUaaM yueOHO! AeATeNbHOCTH IpecTaBieHa B Tabuune 1.
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VnqueHHe B38.HMOI[€IZCTBPIH MCKAY MpernoaaBaTCiIIMu U CTYACHTAMH MOXKCT OBITE AOCTUTHYTO

C TIOMOIIbIO aHAIIM3a 3MOIMIA, TAK)KEe M3BECTHOro Kak Sentiment Analysis, MexaucuuIUTHHAPHOM
00JIacTH HCCIeIOBaHUN, BKJIIOYAOLICH HCKYCCTBEHHBIM MHTEIIEKT, CTATUCTUYECKUN aHAIU3 U
00paboTKy ecTecTBEHHOro s3blka. Ero oOcCHOBHas wLeinb -
SMOLIMOHAJIBHBIE BBIPAXKEHUS, COJEPIKALIUECS B TEKCTaX. DTOT IOJXOJ MCIIONb3YET pa3iMuHbIE
METOAbl aHAIN3a JaHHBIX A8 HICHTU(UKAIMM M OLEHKU pa3IM4YHBbIX HIOAHCOB SMOLUH U
CYOBEKTHBHBIX JIEMEHTOB, BHIPQ)KEHHBIX B TEKCTE [7].

I/II[eHTI/I(bI/II_[I/IpOBaTB n OLCHUTH

TEXHOJIOTHH 00pabOTKN €CTECTBEHHOTO SI3bIKa

) (Natural Language Processing, NLP

—>| riry0oKoe 00y4eHue I aHaTu3a TEKCTOB |

_’l

_>l paclo3HaBaHUE BbIpaKCHUI! JIMLIa HA BUJEO J

pacrio3HaBaHUE SMOIUI B TOJI0CEe |

HU3MCHCHUA B ITYJIbCC, CBA3AHHBIC CO CTPECCOM, PAJOCTHIO NI ]

HU3MCHCHUA B 4aCTOTEC U FHy6I/IH€ AbIXaHUA, CBUACTCIIBCTBYIOIIUC O
Pa3JIMYHBIX SMOLIMOHAJIBHBIX COCTOSAHUAX

Mo3roBasi akTuBHOCTh (D31) 11 onpeneneHus
COCPEIOTOUEHHOCTH, COHJIMBOCTH WJIU BOJIHEHUS
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Pucynox 1. Knaccugurxayus mexronoeutl smoyuoranibno2o MU no paziuunvim

TexHUKM aHaIHU3a YMOIUN MOKHO PasaCInNTb Ha IOAXOAbl, OCHOBAHHBIC HA MAIIMHHOM 06y‘-IeHI/II/I,

JICKCUKO-OPHUCHTUPOBAHHBIC

OOOXOABI H

rUOpHUIHbIE

METO/JBI. HeKOTopLIe nmoaKaTeropmuun

UCCIEAOBAHUM B aHAJIM3€ OMOLMN BKIIOYAIOT: MYJBTHUMOJAIBHBIA aHAIUu3 HMOLMM, aCIEKTHO-
OPHWEHTHPOBAHHBI aHAIW3 HSMOIMH, NETAJU3UPOBAHHBIA aHAIN3 MHEHHW, aHalu3 SMOLMNA Ha
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KOHKPETHOM si3bIKe. BakHbiMH paboTamMu B 3TOW 00JIACTH SBISIFOTCS OOHApY)KEHUE TMOJISIPHOCTH
AMOITUH (ITOJIOKUTETHHOU, OTPUIIATEIHLHOM, HEUTPaIbHOM ), M3BJICUCHUE PJIEMEHTOB MHEHHS U O0I1Iee
IMOIMOHAIBHOE BOCHPUSITHE TEKCTOB [8].

Jliig aHanu3a SMOIUI UCIIONB3YIOTCS Pa3IMuHbIe METO/IbI MAIIMHHOTO O0YYECHHUS:

1. Hausnsii baiiec (Naive Bayes) - rpymnma npocTsIX BEpOSITHOCTHBIX aJITOPUTMOB, KOTOPBIE
U KJIacCU(UKALMU SMOIMI MPUCBAUBAIOT BEPOSTHOCTH TOMY, YTO JaHHOE CIIOBO WM (ppasa
JOJDKHBI CUUTATHCS MOJIOKHUTEIBHBIMH WM OTPHUIIATEIIbHBIMU;

2. Jluneitnas perpeccus (Linear Regression) - CTaTUCTHYECKUI allTOPUTM, HCIIOJIb3YEMBIH ISt
MIPOTHO3UPOBAHUS 3HAUCHUS Y, yUUThIBasA X-()yHKLINU;

3. Merox onopHbIx BekTopoB (Support Vector Machines, SVM) - Habop MeTo10B 00y4eHuUs ¢
YUUTEJIEeM, UCIIOJBb3YEMBIX I KIIACCU(UKALMU U PETPECCHOHHOTO aHAN3a;

4. T'nmybokoe obOyuenme (Deep Learning) - COBOKYMHOCTb METOJOB MAIIMHHOTO OOy4YeHHS,
UCIOJIB3YIONIasi MOJEIMpPOBAaHUE aOCTpaKUUU BBHICOKOTO YPOBHSI B JAHHBIX C HCIIOJb30BAHHEM
apXHUTEKTYp, KOTOpBIE COCTOAT W3 HECKOJBKHX HEJIMHEWHBIX IPEoOpa3oBaHUN M JTAIOMIMX
pE3yNbTaThl IPOTHO3UPOBAHUS HAUBBICIIETO YPOBHSI.

Tabnuya 1. Knaccugpurayus mexrnonoeuti smoyuonaivHo2o HH

No Buowt yuebnoi Texnonoeust 2MOYUOHANLHOCO Kpumepuu mexnonozuii
desimenlbHOCIU un amoyuonanvrozo M
. Ananuz  smoyuu  (Sentiment .
1 Ilposedenue nexyuii . Ilo munam smoyuti
Analysis)
. Aemomamuueckoe oyenusanue | [lo munam obpabamviéaemvix
2 Konumpons 3nanuii y
3a0anuil OaHHbIX
3 Ilpedocmasnenue obpamuoli | IMoYUoOHAIbHBIE YamM-OOMbl Ilo cnocobam e3aumodecmeusi
ce53U

Iupokoe mpuMeHeHHe B 00pa3oBaTenbHON chepe aHamu3 HMOILMNA HAXOIUT, K MPUMEPY MPHU
OOHApyKCHHH HETaTHBHBIX SMOIMH, JJIT UX MPOAKTUBHOTO YCTPAaHEHHWs NPEIoJaBaTed MOTYT
MOMOYb CTYJEHTaM MPEOAOJIEeTh TPYIAHOCTH, OMpPEENsisi HEraTUBHBIE AMOILUU U MPEXKIECBPEMEHHO
pemras ux. Hampumep, eciim CTYISHT BBIpaKaeT TPEBOTY TMEpe]l MPEICTOSIIUM SK3aMEHOM,
npernojaBaTeld MOTYT MPEIOCTaBUTh PECYpPChl WM CTPATETUU JAJIsl YIPABICHUS STUM CTPECCOM,
CHOCOOCTBYSl yCTOMYMBOCTH U caMod@exTuBHOCTH. [loMUMO BBIIEyKa3aHHOTO, AaHAIU3
HACTPOEHUII B 00pa30BaHUU MOKET OBITh MOJIE3HBIM JUIS Pa3BUTHSI HEKOTHUTUBHBIX HAaBBIKOB
CTY/IEHTOB, TAKMX KaK YCTOWYMBOCTH, MOTHBAIIUS M COLMAIbHAS OCBEIOMIIEHHOCTH [9].

Kommnanuu B chepe obpazoBarenbubix TexHonoruit (EdTech) Taxoke ucnons3yror ananus sMouui
JUIL  yIy4dIIeHWsT Yy49eOHOro IIpolecca, TJieé OH IOMOTaeT co3JaBaTh Ooyiee aJanTUBHBIE W
MepPCOHANM3UPOBAHHBIE 00pa30BaTEeNbHBIC PELICHUs, a Takke obecrieunBath Oomee dhdeKTHBHOE
B3aMIMOJICHCTBUE MEXIYy MPEroJaBaTe/iiMi U CTyaeHTamMu. CIHCOK KOMITAHUW HWCTOJB3YIOIIIX
ananu3 smonwuii B EdTech npencrasnen B Tabmuie 2.

Tabnuya 2. Cnucok KOMRAHUI UCNONL3YIOWUX anaius smoyutl 6 EdTech

Ne | Komnanus Caum Ymo odenaem

1 | Amplify https://amplify.com | Paspabomka obpasosamenvivix — niam@popm,  KOUAs
UHMEPAKMUGHDbIE YPOKU U USPbL, KOMOPbLE A0ANMUPYIOMCS K
NOMPEOHOCMAM KaAAHCO020 CMYOEHMA HA OCHO8E AHAIU3A UX
IMOYUOHATILHBIX PeaKyull

2 | Duolingo | https://www.duoling | [lonyasaproe npunodicenue O uzyyenus A3bIK08 UCHOAb3Yem
0.com aHanu3 SMoyull, 4modbl OYeHumsv YpPO8eHb MOMUSAYUU U
uHmepeca cmyoeHmos
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3 | Everspring | everspringpartners. | Pewenus 015 OHIQUH-00pA308aHUSL, GKIIOUAS. AHAIU3 IMOYUIL,
com onmumusupyrouue obyuenue u n000epI’CKy CmyOeHmos
4 | Discovery | https://lwww.discove | ITnam¢opma Dreambox Learning ucnoavsyem —ananu3s
education | ryeducation.com omoyuti Ol A0anmayuu  Mamepuanros U 3a0aHuil 8
COOMBEMCMBUU C DIMOYUOHATLHBIM COCTOSIHUEM CHYOEHMO8

ABTOMaTHYECKOE OLICHUBAHKE, MCIIOJIb3YIOIIEE IMOIIMOHAILHBIA HCKYCCTBEHHBIM MHTEIUIEKT KaK
JJIEMEHT aBTOMATH3AlMH OJHOTHITHBIX 3a/lad MOXET MPEIOCTaBUTh YYHUTEISIM BO3MOXKHOCTH
MIEPEIIOKUTh PYTHHY Ha BUPTYAIBHOTO ACCUCTEHTA, aKIICHTUPYS CBOC BHUMAHUE HaJ| YIIYYIICHUEM U
ajanTamuei oopazoBarenbHOro KoHTeHTa (PucyHox 2).

nepcoHaluzayus

00yueHuUs: cmyoeHmos

Ilepconanuzayusn ]
odyuenusn

PYKOBOOCMSA, NOOOEPIHCKU
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I
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SMOL[MOHa]Zbelﬁ oKpac 6
KOoMmenmapusix u 3A0aHUSX

npu o6Hapyscerun NPUHAKa
cmpecca unu Hedo8oIbCMad,
MOdHCEm NPedoHCUND
O00NONHUMENbHbIE MAMEPUATbL
UNU NOOOEPAHCKY

aHanusupyem epems,

OHIaUH-00yYeHue

Oopamnas ceasv u
606/1€4eHHOCHb
cmyoenmos

| | ypoxu, mecmor u saoanus

3ampadernnoe Cmy@@HmOM
HA 8bINOJIHEHUE 3A0AHUSA

aoanmayus
06paszosamenvHo2o npoyecca
K HOMpeOHOCMAM CmyOeHma

anaausupyem peaxkyuu Ha

™
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1
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npenooasameins

noevliierue

[Aoanmayus memo0oos 0byuenus u cooepaicanust Kypea

806J1Ie4eHHOCmuU

K HOmMpPebHOCMAM CMYyOeHmos

Pucynox 2. Cucmema smoyuonanvroz2o MU 015 npoéepku 3a0anull u oyenku y4eOHbiX 00CMUuNCeHuil

OKOHOMMS BPEMEHHU IPENOJABATENSl TOCTUIAeTCsl C MOMOIIBIO AMounoHanbHoro MU, xoTopsiii
MPEIOCTABISIET BO3MOXKHOCTH aBTOMATHYECKH OIICHWBAThH 3aJaHUS CTYACHTOB IIPHU IIPOBEPKE
JOMAIIHUX 33aJaHUd M OIEHKH Y4YeOHBIX JOCTHKeHHH. Hampumep, MHCTpYMEHTHI IUIaT(OpPMBI
Gradescope, SKOHOMST 3HAYUTEIBHOE KOJMYECTBO BPEMEHM YUYHUTEINS, MO3BOJISISI aBTOMATHYECKU
OLIEHUBATh 33JJaHNs, BBIIIOJHEHHbIE CTYJCHTaMHU KaK B ayJAUTOPUH, TaK U B OHJIAlH popmare.

Crnucox KOMITaHUH,

NpEaAOCTABIAIOIINX YCIYTH 110 AaBTOMAaTHUYCCKOMY OICHHMBAHWUIO C

HCIIOJIb30BaHHEM dMOLMOHaIbHOTO M MMpCEACTaBJICH B Ta6J'II/II_IC 3.
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Ta@mua 3. Cnucox KOM}’ILZHUZZ, npedocmaeﬂﬂiowux yciayeu no aemomamudecKomy OYEeHUBAHUr c
UCnojlb306aHuUemM SIMOYUOHATbHO20 un

Ne | Komnanus Caiim Ymo denaem

1 | Gradescope | https://www.gradescope.com Ilpeonazaem UHCMPYMeHmbl ons
ABMOMAMUYECKO20 OYEHUBAHUS, OCHOBAHHbLE HA
nun

2 | Amira https://www.amiralearning.com | Humennexmyanoholii ROMOWHUK HO YMEHUIO,

Learning KOMOPbIUL CIyuiaem, oyeHusaem u ooyyaem

3 | Sana lLabs | https://sanalabs.com Co3z0aem nepcoHanu3uposanHblil yueOHblll Onbim

¢ NOMOWbIO MEXHOIOUU IMOYUOHATbHO20 MU

Pe3yabTaTsl HCCIE10BAHNUS

Ilocneocmeus u nepcnekmusvl UCHONb308AHUAL MEXHOI02UL dIMoyuoHalbHo2o MU 6 obpazosanuu

TexHOIOrMH MCKYCCTBEHHOTO HMHTEIUIEKTa, B T.4. sMouuoHanbHOro MU obiagatoT BBICOKUM
MOTEHIIMATIOM JIJISl PEIICHHs] TPOOJIEM COBPEMEHHOr0 OO0pa3oBaHUs, BHEIPEHUS MHHOBAIIMOHHBIX
METOJIOB B TeJarorudyeckre M ydeOHble MPaKTUKH. TeM He MeHee, CTPEMUTENIbHOE pa3BUTHE
TEXHOJIOTHI HEN30€KHO COMTPOBOKIAETCS MHOTOUNCIICHHBIMU PUCKAMHU U CJIOKHOCTSIMHU, TI0 YaCTOTE
BO3HUKHOBEHHUS MPEBOCXOANIMMHA OOCYKJIEHUSI BOMPOCOB TMOJUTHYECKOIO PETyIUPOBAaHUA U
HeoOXOIMMOM HOpMAaTUBHO-TIpaBoBoi 0a3bl [10]. PaccMoTpuM mOTeHIMAN, a TakKXKe PHUCKH,
BO3HHMKAIOIIME ITPU UCIIOJIB30BAaHUHU SMOIMOHaIbHOTO .

Hcnonb30BaHne 3MOLMOHAIBHOIO MCKYCCTBEHHOIO MHTEIJIEKTAa B 00pa30BaTEIbHOM Ipoliecce
OTKPBIBAET CIEAYIOIINE NEPCIIEKTUBBI U BO3MOXKHOCTH:

1. VYiaydmenwe oOpaTHOW CBsI3W, KOTJa OHMOUMOHAIBHBIN MW MOXET MpenocTaBiIsTh
MTHOBEHHYIO M OOBEKTHBHYIO OOpDaTHYIO CBSI3b, UTO MOXKET MOMOYb YYAIIUMCSl yIy4YIIUTH CBOU
HaBBIKHM M IOHUMAaHHE MaTepuana,

2. Pa3BuTHEC HaABBIKOB SMOIMOHAIBHOIO HMHTEIUICKTA, KOTJa OOYYCHHE C HCIIOJIb30BAHUEM
sMonmoHanbHOro MM MokeT momMoub y4Jalumcsl pa3BUBaTh HABBIKM SMOLMOHAIBHOTO UHTEIIEKTA,
TaKue KaK CaMOCO3HAHUE, CAMOPETYJISIMS, MOTUBALIMSI, SMITATHUS U COITMATbHbBIC HABBIKH.

Juckyccus

B uenom, ucnons3zoBanue smoruoHansHoro MM B oOpazoBaHMM MOXET NpHUBECTH K Oosee
3¢ (HEeKTUBHOMY U MEPCOHATU3UPOBAHHOMY OOYUEHUIO, YIy4YIIMTh MOTHBAIMIO U BOBJIEYEHHOCTh
yJaluxcs, a Tak’kKe CIoCOOCTBOBAaTh Pa3BUTHIO HABBIKOB AMOIMOHAIBHOrO MHTEUIeKTa. OHAaKO
BaYKHO IIOMHUTB, YTO SMOIMOHaNbHBIN U omkeH ncnoabp30BaThCs B COUETaHUU € TPAAULIMOHHBIMU
MeToAaMu OOy4YeHMsI U MOJI PYKOBOACTBOM KBAIU(DUIIMPOBAHHBIX yYUTEJeH, 4TOObI 0OecrednTh
HaWIy4dllne pe3yabTaThl.

OOpatuMcs K pucKkaM, BO3ZHUKAIOIIUM IPHU UCTIOIBb30BaHUM AMoIoHanbsHoro M B 06pa3zoBanuu:

1. Henocrarounasi KOHUICHIIMATBHOCTD JaHHBIX, TaK Kak smoroHanbHbii U Tpebyer cobopa
Y aHam3a OOJNBIIOr0 KOJIMYECTBA JAaHHBIX, BKIFOYAs JTUYHYIO U UYBCTBUTEIBHYIO WH(OPMALIUIO O
crynaeHTax. Ecnu 5Tu naHHble He 3alUIIEHbI JOHKHBIM 00pa3oM, OHM MOTYT OBbITh MOJIBEP)KEHBI
yTeUKe UM 3JI0YIOTPeOICHUIO;

2. CymecTByeT pHCK, YTO YYallHecs W YYHUTEIsS MOTYT CTaTh CIWIIKOM 3aBUCUMBIMH OT
smounoHanbHoro MM, yTo MOKeT NpuBECTH K YMEHBUIEHUIO KPUTHYECKOTO MBIIIJIEHUS U HaBBIKOB
MPOOJIEMHOTO PELIeHMS;

3. Ucnonb3oBanue smouuoHanbHoro MW MoxkeT BbI3BaTh ATHUYECKUE BOIPOCHI, TaKHWE Kak
BOIIPOCHI O MPHUBATHOCTH, CIPABEIMBOCTU M corjacus. Hampumep, ecTh M y CTYAEHTOB MpPaBo
OTKa3aTbCsl OT MHCIIONB30BaHMs HSMouuoHanbHOoro HMM? Kak MOXHO rapaHTUpOBaTh, 4YTO
sMouMoHanbHbIE MW Oyner ucmonb3oBaThCsl CIpaBEVIMBO M HE OyJIeT AUCKPUMHHHUPOBATH
OIIpe/IECIIEHHBIE TPYTIIBI CTYACHTOB?
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4. To4HOCTh M HAJEXKHOCTH dMoLMOHaNbHOro M MokeT BapbupoBaThCsl BCIEICTBUE TOTO, YTO
OH BCE€ €II¢ HAXOJUTCS B CTaAUU pa3BUTHs. OTCYTCTBYIOT rapaHTUH, 4YTO SMonMoHanbHbIM MU Beerna
OyzeT MpaBWIbHO UHTEPIIPETUPOBATH SMOLIUHU CTYICHTOB,;

5. Bormpoc 0 TOM, KTO HecCeT OTBETCTBEHHOCTb B CiIy4ae OIIMOOK WM HENpaBHJIbHOU
MHTEPIPETAIMK SMOLUUH. DTO MOXET OBITh CIOXKHO OINpeNenuTh, ocodeHno ecnu MU npuHumaer
pEIIeHNs aBTOHOMHO.

Baxno, uyTOOBI 0Opa3oBaTeNbHBIC OpraHU3AlMM OBUIM OCBEJOMJIEHBI 00 OSTHUX pPHCKAX H
OpPUHUMAIM  MEphl I WX MHHMMH3ALUH, BKIOYas pa3padOTKy CTPOTHUX  IOJUTHK
KOH(QHIEHIIMATBHOCTH, OOydYeHHe YyduTesled U CTYyAEHTOB O€30IaCHOMY MCII0JIb30BaHHIO
TEXHOJIOTUH, U TIPOBEJICHUE PETYISIPHOTO 0030pa U OLEHKH MCIOIb30BaHUs AMOIoHanbsHoro V.

3akiioueHune

B 3akmiouenuu, cieqyer OTMETHTb, YTO AMOLMOHAIBHBIM HCKYCCTBEHHBINH HHTEIJICKT
MPEACTABIISIET COOOM MEPCIIEKTUBHOE HaMpaBlieHne B o0actu oOpazoBanusi. OH OTKPHIBAET HOBBIC
BO3MOXKHOCTH ISl MHANBHUAYAIN3allMi 00y4EHUSs, MOBBIIICHUS MOTUBAIIUY YUAIIUXCSA U YIY4IICHUS
00pa3oBaTENHFHOTO POIIECCa B LIETIOM.

Opnako, HECMOTPS Ha BCE MPEUMYIIECTBA, UCIOIb30BaHHe dSMOIoHanbHOro MU Takxke cBsizaHo
C PAZIOM BBI30BOB, BKJIIOUAs BOMPOCH KOH(MUIEHIIUATLHOCTH JIaHHBIX, STHYECKHUE BOTIPOCHI U PUCK
3aBUCHUMOCTH OT TEXHOJIOTHH, MOATOMY Ba)KHO MPOAODKATH HCCIENOBAaHUS B ATOW 0OJIACTH H
pa3pabarbiBaTh CTPATETUH JIJII MUHUMHU3AIUU 3THX PUCKOB.

B cBere BBIIIEN3II0KEHHOTO, MpEIaraloTCsl HampaBiIeHUsS A AalbHEHIINX HCCIEAOBAHUN U
MPAKTUYECKUX IIaroB [l MUHUMHU3AIMK PUCKOB UCTIOIB30BAHMS SMOIIMOHAIIBHOTO HCKYCCTBEHHOTO
untemnekra (Pucynok 3).

Hlazcu Heiicmeusn Pesynemam
Paszpabomka cmpozux paszpabomra u eHeopenue obecneuenue 3auumvl NEPCOHATLHBIX
noaumux > CMpO2UX NOAUMUK OaHHBIX, COOUPACMBIX U AHATUSUDYEMBIX,
KoH@uoenyuanvnocmu KOHGhudenyuanoHocmu amoyuonanvioim MU

Uccre008anue SMUYECKUx
Hccneoosanue N obecneuerue 60NpoCco6 npueaAmHoOCmu,

80NPOCOB, CEA3AHHBIX C
IMUYECKUX 60NPOCOB CNpAasedIU8oOCmU U CO2NACUSL
ucnonvzosarnuem MU

noevliieHue
0CBEOOMIIEHHOCU NO
besonacnomy
UCNONBL30BAHUIO
MexHo02Ull
amoyuonanivhozo N

OCO3HAHUE B03MOICHBIX PUCKOB
UCNONBL30BAHUS MEXHOLO2ULL
amoyuonanivhoz2o UHU

\4

Heoonywienue puckos

npogeoerue pe2yiapHbIX coOn00enue NOTUMUK u NPAasu
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>
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Pucynox 3. Hanpaenenus 0ns 0anvHetiuux 0eicmauli U nPpakmu4eckux ua2o8 0isi MUHUMU3AYUU PUCKO8
UCNIONIb306aHUA IMOYUOHATbHO20 T
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B nenom, smommonansHblii MMM mpencraBnseT co0oil pecypc, MO3BOJSIOMIMN 3HAYUTEIHHO
yIy4IIUTh 00pa3oBaTelbHBIA Mporecc U oOydeHue B 1enoM. C ydeToM OBICTPOTO Pa3BUTHUS
texHonoruit MW, MOXHO O0XHJIaTh, YTO €ro NpPHUMEHEHHWE B O00pa30oBaHHHM OYAECT TOJBKO
YBEJIMUYUBATHCA B OyayleM. JTO JellaeT ero BaXKHON 00JIaCThIO JUIS JalIbHEHIINX MCCIeI0BaHUN 1
pa3paboToK.
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