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A comparative analysis of foreign strategies of training teachers
to use artificial intelligence technologies in education

With the rapid development of artificial intelligence (Al) technologies, educational systems across various
countries have demonstrated heterogeneous approaches to its integration into pre-service teacher training.
This article presents a review and comparative analysis of international models and cases of Al implementa-
tion into the higher pedagogical education systems. The research methods included content analysis, compar-
ative analysis, and typology of international educational models that integrate Al technologies into the teacher
training process. The study was based on a content analysis of research papers, identifying three key models:
episodic, integrative, and transformative. Examples from the USA, Canada, Finland, Singapore, South Korea,
Australia, and Germany are considered. The article analyzes the methodological, institutional, and ethical as-
pects of Al implementation, as well as compares the degree of technological maturity and pedagogical ap-
plicability. The analysis of 18 international programs resulted in the identification of three typological mod-
els: episodic, integrative, and transformative. These models varied in the degree of Al integration into the ed-
ucational process, the level of systemic support, and the focus on developing pre-service teachers’ Al compe-
tencies. The study’s results were visualized in infographics and an analytical table, allowing for the identifica-
tion of cross-country similarities, differences, and trends in the digitalization of education.

Keywords: artificial intelligence, digitalization of education, pre-service teacher training, international experi-
ence, Al integration models, Al literacy, Al competencies, comparative analysis.

Introduction

The current stage of educational development is characterized by rapid digitalization, within which arti-
ficial intelligence (Al) is acting not simply as an auxiliary technology, but as a transformative factor in peda-
gogical interaction [1, 2]. The integration of Al into educational practice is moving from the sporadic use of
individual tools to the strategic implementation of Al at the institutional, curricular, and didactic levels [3, 4].
This process is particularly significant in the context of pre-service teacher training, who are expected to pos-
sess both technological and critical-ethical competence in the use of Al tools.

In international practice, teacher training models are actively being developed that take into account the
implementation of artificial intelligence technologies. These models range from the occasional use of Al
tools in individual courses to the creation of comprehensive educational programs aimed at developing Al
Literacy, which includes not only operational skills but also the ability to ethically and reflectively evaluate
the consequences of using Al in education [5, 6].

Despite the diversity of cases and initiatives, there remains a need to systematize these models, conduct
comparative analysis, and identify correlations between the structural components of educational systems
and the nature of Al integration. Particularly relevant is the analysis of models implemented in countries
leading the field of digital education: Finland, Singapore, South Korea, the United States, Canada, Germany,
and Australia. Such analysis not only allows us to describe trends but also to propose the transfer of applica-
ble practices to the educational context of countries currently formulating their own digital pedagogy poli-
cies.

Al Literacy is understood not only as the skill of operating technologies but also as the ability to ethi-
cally and reflectively evaluate the consequences of their use [5, 7]. Researchers emphasize that developing a
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critical understanding of Al systems is a prerequisite for teachers' full participation in the digital educational
space [6, 7].

The purpose of this study is to classify and compare foreign models and cases of integrating Al into
teacher training, as well as to identify practices that are most applicable to the modernization of national ed-
ucation systems. The presented investigation tries to solve the following tasks:

— Identify and describe key teacher training models with elements of Al;

— Carry out a comparative analysis of the structural, methodological, and ethical components of the
foreign models of integrating Al into teacher training;

— ldentify factors that ensure the successful integration of Al into teacher training;

— Identify adaptive practices applicable to the educational systems of developing countries.

Methods and materials

The methodological basis of this study is based on a comprehensive approach combining elements of
content analysis, comparative analysis, and typology of international educational models that integrate artifi-
cial intelligence (Al) technologies into teacher training.

The sample for analysis included the range of educational programs implemented at universities and na-
tional initiatives in the following countries: Finland, Singapore, South Korea, the United States, Canada,
Australia, and Germany. The selection was based on the availability of reliable information on the inclusion
of Al in teacher training in open sources — research papers, educational portals, and official documents from
ministries of education. The programs cover both undergraduate and graduate degrees, and in some cases,
specialized continuing professional development (CPD) courses.

The first stage of the study involved a content analysis of programs, curricula, syllabi, and accompany-
ing teaching materials. The following aspects were analyzed:

— the presence of Al modules or courses directly related to Al training;

— the inclusion of digital literacy and Al Literacy topics;

— the use of Al technologies (e.g., generative models, analytical systems) in teaching practice;

— the stated pedagogical goals and expected learning outcomes;

— the presence of regulatory norms and ethical guidelines for Al application in education.

The second stage used a comparative method to identify similarities and differences between approach-
es to integrating Al into educational programs. To ensure analytical accuracy, the following comparison cri-
teria were identified:

As for the model types, the study allowed us to distinguish the following samples: episodic (fragmen-
tary implementation of Al), integrative (built-in modules), and transformational (Al as the basis of the entire
didactic system).

Based on an analysis of international programs, we identified three main models for integrating Al into
teacher training:

1. The episodic model (presented in the USA, Canada, and Germany): characterized by the fragmented
implementation of artificial intelligence tools, initiated by individual teachers [8, 9]. Training is often limited
to continuing education courses (CPD), and there is a lack of systematic methodological support [9, 10, 11].

2. The integrative model (typical of Finland and South Korea): involves the systematic inclusion of Al
modules in the curriculum structure and the presence of a methodological framework [12, 13]. In this model,
the emphasis shifts to the development of technical and pedagogical competence [4, 13]. It is worth noting
the experience of Estonia, where the implementation of Al is viewed through the prism of the teacher's “pro-
fessional vision”, which includes the ability to notice significant signals (cues) in Al data and interpret them
for decision-making [14, 15]. In Kazakhstan the policy in Al inclusion has acquired the features of an inte-
grative model though effective implementation still requires raising of educators’ and students’ awareness in
the corresponding sphere [16].

3. The transformational model (common in Singapore and Australia): Al becomes the basis for design-
ing the entire educational environment or process [12, 17]. In this model, the teacher acts not simply as a us-
er, but as a mediator and facilitator of the Al environment, capable of adaptive learning and personalization
of the process [4, 17].

Within these models the following features were identified:

The level of institutionalization could be local (individual universities), regional (at the level of regional
ministries of education), and national (implementation through national educational standards). Implementa-
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tion methods were online courses, blended learning, laboratory practice, and project-based activities. Meth-
odological support included the availability of teaching aids, learning platforms, glossaries, and guides. Ethi-
cal and legal integration implied sections or separate courses dedicated to Al ethics, academic integrity, and
digital security. The teacher’s role included whether the teacher is viewed as a user, adapter, developer, or
mediator of Al technologies.

In the third stage, a typology method was used to identify consistent models for integrating Al into
teacher training. Based on the results of content analysis and comparison, three main model types were iden-

tified, presented in the table below (Table 1).

Table 1

A typology of models for integrating Al into teacher training

Model type

Brief Description

Country/program sample

Episodic model

Implementation of individual Al tools
without integrating them into the cur-
riculum. This can be initiated by fac-

ulty or as an elective.

USA (CPD programs), Canada
(EdTech initiatives), Germany (re-
search modules)

Integrative model

Al modules are integrated into the
structure of the educational program
and are accompanied by methodolog-
ical support.

Finland (Future Education Finland),
South Korea (Smart Education Plan),
Australia

Transformational model

Al is a central component of all edu-
cational programs. The focus is on Al
literacy, critical thinking, ethics, and

Singapore (Teacher Al Toolkit), Aus-
tralia (National Digital Learning
Strategy)

individualization.

This table reflects the typology of models identified during the analysis of foreign educational pro-
grams. The classification is based on the level of Al integration into the educational process and institutional
support. Episodic models are characterized by fragmented implementation, while integrative models demon-
strate the presence of targeted courses and a methodological framework, and transformative models represent
comprehensive programs in which Al provides the framework for pedagogical design. The table highlights
not only typological differences but also the geographical location of the countries in which these models
have been tested.

At the final stage, the obtained data were interpreted, identifying trends, similarities, and discrepancies
between the models. The results serve as the basis for the following section, which will critically analyze the
applicability of these models, relate them to the barriers and needs identified in the Kazakhstani context, and
propose ways to adapt the most successful practices.

Results and Discussion

The study demonstrated the existence of sustainable approaches to integrating Al technologies into
teacher training, each driven by both state educational policy and local institutional initiatives. Our analysis
of 18 international programs identified three typological models: episodic, integrative, and transformative.
These models differ in the degree of Al integration into the educational process, the level of systemic sup-
port, and the targeted focus on developing pre-service teachers’ Al competencies.

The episodic model is characterized by the targeted use of individual Al tools, often at the initiative of
individual faculty or departments. Al literacy training in such models is rarely institutionalized and is not
supported by methodological recommendations or regulations. Such models were found at universities in the
US, Canada, and Germany, where Al is used primarily in advanced training courses or elective programs.

The integrative model involves the systematic inclusion of Al modules within educational programs and
is accompanied by the development of a methodological framework and regulatory support. Similar ap-
proaches are being implemented in Finland, South Korea, and to some extent in Australia, the United States,
Canada, and Germany, where the implementation of Al learning is accompanied by teacher training and the
development of educational materials. These models are aimed at developing Al literacy, but primarily at the
level of technical and methodological competence.
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The transformative model represents the most advanced form of integration, in which Al technologies be-
come not just tools but the foundation for designing the entire educational environment. In this model, key con-
siderations include not only working with Al but also developing critical thinking, digital ethics, and algorith-
mic awareness. Prominent examples include the national initiatives of Singapore (Teacher Al Toolkit) and Aus-
tralia (National Digital Learning Strategy), where Al is integrated into educational standards, curricula, and
pedagogical reflection. A typology of Al integration models is presented in Figure 1.

Types of Al integration models in teacher training by country
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Figure 1. Types of Al integration models in teacher training (by countries)

The diagram visualizes the results of a typology of Al integration models across seven countries. Blue
represents episodic models, orange integrative models, and green transformative models. The diagram shows
that the most advanced digital pedagogical transformation is observed in Singapore and Australia. Finland
and South Korea demonstrate sustainable integrative solutions. Meanwhile, in the United States, Canada, and
Germany, Al integration is predominantly spotty and sporadic.

This infographic allows us to clearly see how the model type correlates with the national digital strategy
in education. For example, transformative models are only possible with national regulatory support (as in
the case of Australia and Singapore), while episodic models are more common in countries with decentral-
ized education systems.

It is important to note that transformative models not only ensure technological innovation of programs
but also change the didactic paradigm. Learning becomes personalized, assessment becomes adaptive, and
teachers become not simply knowledge transmitters but mediators of the Al environment.

A comparative analysis based on methodology, ethics, and infrastructure showed that countries with na-
tional support for Al strategies demonstrate the highest results. However, as noted in the literature, the avail-
ability of technology alone does not guarantee its effective adoption.

Successful transformation requires:

— Partnerships between researchers and teachers. Co-designing Al solutions allows teachers to better
understand the pedagogical models underlying the tools;

— Developing evidence-based thinking. Al tools (e.g., analytical dashboards) should support the pro-
cesses of describing, explaining, and predicting learning situations. This helps teachers connect theoretical
knowledge with practical context;

— Ethical integration. Issues of algorithmic fairness and academic integrity must be included in manda-
tory training.

It was also found that in most countries, emphasis is placed on developing the following key compo-
nents of Al competence:
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— knowledge and understanding of Al fundamentals (technical literacy);
ethical and reflective thinking (ethical Al awareness);
practical use of Al tools for educational purposes (pedagogical application);

— the ability to evaluate and select Al services (evaluative skills).

In countries where Al implementation is focused on a transformative approach, the following condi-
tions are present:

— developed national or regional educational strategies;

a systemic digital infrastructure;
institutional training platforms for teacher preparation;

— the presence of ethical standards for the use of Al in education. Thus, the identified models and their
characteristics allow us to form an understanding of the maturity of digital transformation in teacher educa-
tion in various countries, as well as to identify successful practices that can be adapted to other educational
systems, including Kazakhstan.

An additional stage of the analysis involved comparing the effectiveness of the identified models for in-
tegrating artificial intelligence into teacher training based on four key criteria: methodological comprehen-
siveness, ethical integration, infrastructural readiness, and implementation effectiveness. Each criterion was
assessed on a scale of 0 to 3, allowing us not only to document the presence of Al elements in the programs
but also to assess their systematicity and depth of implementation (Fig. 2).

Comparison of Al training models by success criteria

Countries

Methodology (0-3) — USA
== Canada
Germany
Finland
/ === South Korea
Singapore
/ Australia
L \
Efficiency/(0-3) \ > Ethical aspects (0-3)
\\ h S A

Infrastructure (0-3)

Figure 2. Comparison of Al foreign training models by success criteria

The methodological component reflected the presence of structured courses or modules in the curricu-
lum developed based on the Al Literacy concept. In countries where this criterion received the highest
scores, Al is viewed not as a technological option, but as part of a digital pedagogical paradigm, integrated
into the logical and methodological model for pre-service teacher training.

The ethical component encompassed the inclusion of issues of academic integrity, digital ethics, algo-
rithmic fairness, and the social impact of Al in the training framework. This component demonstrates vary-
ing degrees of maturity: from a complete absence of an ethical framework (for example, in some American
and Canadian programs) to specialized courses and practical training (in Australia and Singapore).

The infrastructure level was determined by the availability of sustainable access to modern Al tools,
online platforms, and opportunities for practice-oriented learning. High scores in this component are typical
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of educational systems based on national digital strategies and publicly funded Al platforms, as observed in
South Korea, Finland, and Australia.

The effectiveness of Al implementation in teacher training was assessed based on available reports,
publications, and feedback from program participants. This criterion encompassed not only the availability of
technologies but also their actual use in the learning process, including during student project-based and
practical activities, as well as the level of satisfaction and development of digital competencies.

The analysis revealed that the transformational models implemented in Singapore and Australia scored
highest across all four criteria. Their approaches are characterized not only by technological advancement
but also by a clearly defined pedagogical logic, within which Al is integrated into both content and instruc-
tional processes. Models implemented in Finland and South Korea demonstrate a high level of methodologi-
cal and infrastructural maturity, while sometimes maintaining an optional approach to ethical integration.

In contrast, the models in the United States, Canada, and Germany are characterized by a predominantly
episodic approach, where the use of Al is limited to individual initiatives, and systemic mechanisms for
methodological support, ethical regulation, and infrastructural support are either absent or weak.

The study demonstrates that highly effective Al integration is only possible with a holistic system com-
bining infrastructure and deep pedagogical reflection. In transformational models (such as in Singapore and
Australia), Al is integrated into educational standards, enabling changes in the teaching paradigm itself.

For countries undergoing modernization (including Kazakhstan), a transition from the episodic use of
technologies to integrative models is recommended. An important element of this adaptation is the use of
experiential learning models, where teachers undergo cycles of concrete experience, reflective observation,
and active experimentation with Al systems.

Thus, a comparison of success criteria confirmed that highly effective Al integration in teacher educa-
tion is only possible with a holistic system combining methodology, ethics, infrastructure, and feedback.
This supports the hypothesis that Al literacy in teacher education cannot be viewed solely as a technical skill;
it requires a comprehensive pedagogical, ethical, and institutional framework.

Conclusion

The study allowed us to build the typologies of international models for integrating artificial intelli-
gence technologies into teacher training. In addressing the research objectives, along with identifying and
describing these models, a comparative analysis of their structural, methodological, and ethical components
was conducted. Factors that ensure the successful integration of Al into teacher training process were identi-
fied, and adaptive practices applicable to the educational systems of developing countries were identified.
Thus, a comparative analysis revealed that approaches to Al implementation vary significantly depending on
the institutional and national context. Based on their typological characteristics, all the models examined can
be divided into three main groups: episodic, integrative, and transformative. The episodic model, common in
educational systems with decentralized structures such as the United States, Canada, and Germany, is charac-
terized by the fragmented implementation of Al tools without their inclusion in the mandatory structure of
educational programs and without methodological support. The integrative model, as exemplified by Finland
and South Korea, demonstrates a higher degree of structural inclusion of Al in the curriculum and requires
the provision of educational modules, teaching aids, and teacher training. The most progressive is the trans-
formative model, implemented in Australia and Singapore, where Al is viewed not as a tool, but as a basis
for rethinking the didactic paradigm itself, including the development of Al literacy, critical thinking, ethical
standards, and digital identity.

A comparison of models based on four criteria: methodology, ethics, infrastructure, and effectiveness
revealed that high efficiency is achieved only with a systemic approach, where all components are balanced
and supported at the state level. The most successful countries were those with robust national digital educa-
tion strategies, whose policies are aimed not only at technological modernization but also at developing a
professional teaching culture in an Al environment. Furthermore, the key to the successful implementation of
this model is not only the availability of modern tools and platforms, but also institutional support, regulatory
frameworks, teacher training, and the inclusion of ethical components in the educational process.

In the Kazakhstani context, the results of this analysis suggest that the effective implementation of Al in
pre-service teacher training requires a shift from the sporadic use of technologies to integrative and trans-
formative models. This requires modernizing educational programs, incorporating modules on Al literacy
and Digital Pedagogy, creating a national methodological platform, developing ethical guidelines, and ex-
panding the infrastructural capacity of universities. Adapting successful international practices is possible
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provided they are adapted to the national cultural and educational context, ensuring the language accessibil-
ity of educational materials, and with a targeted state strategy aimed at developing digital pedagogy and de-
veloping pre-service teachers’ Al competencies. Thus, integrating Al into teacher training process is not so
much a technical process as a pedagogical, ethical, and strategic task.
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I'K. Cmarynosa, I'.b. CapxxanoBa, M.A. TaitkymaHoBa,
XK.A. Ecka3unosa, b.M. l6paesa

Binim Oepyne kacaHabl MHTEIEKT TEXHOJOTHSVIAPbIH NalijaJaHyFa
OKBITYIIBLIAPAbI JASPJIAYABIH XAJBIKAPAJIBIK CTPATeruslJIapbIHbIH
CAJIBICTHIPMAJIBI TAJIIAYbI

XKacangpr waTemnekt (OKM) TexHOMOTHSIapbIHBIH KAapKBIHABI JaMybIMEH OpTYpii enaepiiH OutiM Gepy
JKydenepi Oonamax OKBITYIIBUIAPIBI JaspiaydblH WHTETpalMsIaydblH OPTYPIl TOCUIIEpiH KepceTemi.
Makanazia XansIKapajiblK MOZIETBIEP MEH KOFaphl MMeAaroTukaiblK OutiM Oepy xyhenepinae XKW eHrizynin
MBICAIIapbIHA 0Ty JKOHE CalbICTHIPMAIbl TalJay YCHIHBUIFAH. 3epTTey oJicTepiHe Ma3MyHJbI Tanaay, ca-
JBICTBIPMAIBI TANAAY JKOHEe MyFamiMaepi okpITyFa XKW TexHomorusmapsiH OipiKTipeTiH XaIbIKapalbIK OiTiM
Oepy MoJeNbJCpiHiH THIOJOTHACH Kipenai. 3eptrey 2019-2025 xputaapaarbl 6achUIBIMIAPIBIH Ma3MYHIbI
TajqjayblHa HETI3[eNreH, OHJa YII Heri3ri MOJeNb aHBIKTaJFaH: »SIH30ITHIK, WHTETPATHBTI JKOHE
tpanchopmanmsuisik. AKII, Kanana, @uansaaaus, Cunramnyp, Onrycrik Kopesi, ABctpanus xoHe ['epmanus
CHSIKTHI elJiep/ieH MbIcainap Kapactelpsuiisl. Makanana JKUW eHrizyniH oficHaMaiblK, HHCTHTYIIHOHAIIBIK
JKOHE STHKAJBIK aCHEKTIepl TajlJaHIbl, COHAAl-aK TEXHOJIOTHUIBIK JKETLTY OOpeKeci MEH IeAaroruKaibiK
KOJIIAaHBLTYBI ~ CAlbICTBIPBUIABL.  XalbIKApadblK OaFrmapiamManmapisl Tajgay HOTIKECIHIE SMU30ATHIK,
MHTETPATUBTI KOHE TPaHC(HOPMAIMSIIBIK AETeH YII THIIOJIOTHSIIBIK MOJENb aHbIKTaIIbl. byn mogensaep XKHU-
nig OimiM Oepy mpoleciHe HHTETpalMsUIaHy Iopekeci, JKYHeNlik Koijay [eHreii oHe Ooramak
okpITymslIapasiH KM Ky3bIperTinikTepiH naMbiTyFa Oaca Haszap ayzmapy OoMbIHIIA SpTypii. 3eprrey
HoTIDKeNepi nHporpadrka MeH aHATHUTHUKAJIBIK KeCTele KopceTinreH, Oy Outiv 6epysi mudpiaHabIpyaarsl
eJIZIep apachIHAFbl YKCACTHIKTapAbl, albIpMAIIbIIBIKTApAB] )KOHE YPIiCTep il aHBIKTayFa MYMKIHIIIK Oepeti.

Kinm ce30ep: >xacaHibl WHTENICKT, OimiM Oepyami udpriaHmsipy, Oonaiiak OKBITYIIBUIAPIBI Jaspiiay,
XaIBIKAPAIBIK TOKIpUOE, KACaHIbl WHTEUIEKT WHTErPAlMACHIHBIH MOJEIbIEPi, KACaHIbl HMHTEIUIEKT
CayaTTBUIBIFBI, KACAH/IBl HHTEIUIEKT KY3bIPETTITIKTEP], CATBICTRIPMAIIBI TANI/IAY.

I'.K. Cmarynoga, I'.b. CapxxanoBa, M.A. TaiikymaHoBa,
X.A. Ecka3unosa, b.M. l0paeBa

CpaBHUTe/ILHBIN AHAJIN3 3aPY0eKHBIX CTPATErnil MOATOTOBKH NeJaroroB K
HCMO0JIb30BAHUIO TEXHOJIOTUI UCKYCCTBEHHOI0 MHTE/VIEKTA B 00pPa30BaHUH

B ycnoBHSX CTpEMHTENBFHOTO Pa3BHTHS TEXHOJIOTHH HcKyccTBeHHOro mHTelutekTa (W) oOpa3oBarenbHbIe
CHCTEMBI PA3INYHBIX CTPAH JEMOHCTPUPYIOT HEOJHOPOIHBIE MOAXO/IBI K €0 MHTETPAlii B HOATOTOBKY Oy-
Iymux mexaroroB. Hacrosmas cratest mpeacraBisier coboit 0030p M CpaBHUTEIHHO-COTIOCTABUTEIBHBII aHa-
M3 3apyOeXHBIX Mojelell U KelicoB BHenpeHus: M B cuCTeMBI BBICHIETro Mefarorm4eckoro oOpa3oBaHMsI.
Mertop!l nCCIE0BaHNS BKJIIOYATIN KOHTEHT-aHAIN3, CPABHUTEILHO-CONOCTABUTENbHBIN aHAIN3 U TUIIOJIOTH-
3aLHI0 3apyOeKHBIX 00pa30BaTeNbHBIX MOJIEIICH, B KOTOPBIX pealn30BaHa HHTETPAIXs TEXHOIOTHH HCKYCCT-
BEHHOTO MHTEJUIEKTa B IIPOLIECC MOATOTOBKH IEJarorMyeckux KaapoB. VccienoBaHue omupanoch Ha KOH-
TeHT-aHan3 myosmkamid 3a 2019—2025 rr., BEIIENss TPH KIFOYEBbIE MOACIH: SIH30HYECKYI0, HHTETPATHB-
HYIO U TpaHC(hOopManuoHHylo. PaccmarpuBammcs npumeps! u3 Takux crpad, kak CIIA, Kanana, dunnsauaus,
Cunramyp, HOxnas Kopest, ABctpamus u I'epmanus. [IpoBoguTcst aHai3 METOOIOTNIECKHAX, HHCTHTYIHO-
HaJIbHBIX U ATUYECKUX acIeKToB BHeapeHHsa MU, a Takke CONOCTaBICHUE CTEIEHU TEXHOJIOTHYECKOH 3pero-
CTH ¥ TMeIarOrM4ecKoil MpUMEHNUMOCTH. B pe3ynbraTe aHann3a 3apyOeKHbBIX POrpaMM ObUTH BBIJCICHBI TPH
THUIOJOTHYECKHE MOJCIIH: STU30ANYECKasi, THTErpaTHBHAs U TpaHC(OpMaIMOHHAs. DT MOJIEIH Pa3InyaroT-
csl o cTeneHu BkitoueHHOCTH VM B yueOHbIH mpoliece, ypOBHIO CHCTEMHOI MOMACPKKH U LIEICBOH OpUEH-
Tauuu Ha popMupoBanue Al-koMnereHIMH y OyAylmMX MpenojaBartenieid. Pe3ynbTaThl HCCIeJOBAHUS BU3ya-
JHM3MPOBaHEI B (hopMe nHQOrpaguKy U aHATMTHIECKON TaOINIIBI, TO3BOJISIONIEH MPOCIEIUTh MEXKCTPAHOBBIE
CXOJICTBA, PACXOK/ICHUS U TEHJCHIUHU B IIM(POBHU3AINHI 00pa30BaHUSL.

Kniouesvie crosa: NCKYCCTBEHHBIM WHTEIUIEKT, IU(POBH3AIMs 00pa30BaHUs, MOATOTOBKA OYyAyIMIHNX ydIHTE-
JIel, MEXIYHAPOIHBINA OMBIT, Moaenu uaTerpamun MU, rpamotHOCTh B 00mactu MU, komnereHnmu B obnac-
i VW, cpaBHUTEIbHBINA aHAIN3.
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