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Abstract. English language education has experienced considerable changes due to the
integration of Al-powered technologies that provide new opportunities for personalized learning,
automated assessment, interactive communication, and innovative teaching strategies. This article
explores the role of artificial intelligence in enhancing English language teaching and learning,
focusing on its potential benefits, challenges, and future perspectives. The study analyzes current
applications of Al in English language classrooms, including intelligent tutoring systems, automated
feedback tools, speech recognition technologies, and generative Al platforms. The findings
demonstrate that Al can support both teachers and learners by creating individualized learning
experiences, improving students’ motivation, and providing immediate feedback. At the same time,
the integration of Al raises important issues related to digital competence, academic integrity, data
privacy, and the changing role of teachers.

Key words: artificial intelligence, English language teaching, digital education, technology
integration, language learning, personalized learning, teacher development.

Introduction

English has become one of the most important languages in the modern globalized world. It
functions not only as a means of international communication but also as a key instrument for
academic mobility, professional development, scientific cooperation, and access to global
information resources. As a result, improving the effectiveness of English language teaching has
become a major priority in educational systems worldwide. Over the past decades, approaches to
English language teaching have undergone significant transformations. Traditional teacher-centered
methods have gradually shifted toward learner-centered approaches that emphasize communication,
interaction, creativity, and independent learning. The emergence of digital technologies has
accelerated these changes by introducing new opportunities for language practice and educational
innovation.

One of the most influential technological developments of recent years is artificial intelligence
(Al). Artificial intelligence refers to computer systems capable of performing tasks that normally
require human intelligence, including learning, problem-solving, language processing, and decision-
making. In education, Al technologies are increasingly used to analyze learner performance, provide
personalized recommendations, generate educational content, and facilitate communication between
students and digital learning systems. The field of English language teaching has particularly
benefited from Al applications. Language learning requires continuous practice, immediate feedback,
and opportunities for meaningful communication. Al-powered tools can provide learners with
additional opportunities to practice vocabulary, grammar, pronunciation, and speaking skills beyond
the traditional classroom environment. Applications such as intelligent tutoring systems, automated
writing assistants, speech recognition programs, and conversational Al platforms have created new
possibilities for improving language competence.
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Generative artificial intelligence, especially advanced language models, has attracted
considerable attention among educators and researchers. Tools based on natural language processing
technologies can assist students in writing, vocabulary development, translation, conversation
practice, and critical thinking activities. For teachers, Al can support lesson planning, material
development, assessment design, and classroom management. Despite its advantages, the integration
of Al into English language education also presents several challenges. Concerns have been raised
regarding students’ overdependence on technology, academic dishonesty, ethical issues, and the need
for teachers to develop new digital competencies. The effective use of Al requires not only
technological resources but also appropriate pedagogical strategies [1].

The purpose of this article is to examine the role of artificial intelligence in enhancing English
language teaching and learning. The article aims to explore the opportunities provided by Al
technologies, identify potential challenges, and discuss future directions for Al-supported language
education. The objectives of the study are:

1. To analyze the impact of artificial intelligence on English language teaching practices.

2. To examine the main applications of Al technologies in language learning.

3. To identify the benefits and limitations of Al integration in English education.

4. To discuss the changing role of English language teachers in the era of artificial intelligence.

5. To suggest future perspectives for effective Al implementation in language education.

Literature Review

The relationship between technology and language education has been studied extensively for
several decades. The development of computer-assisted language learning (CALL) marked an
important stage in the integration of digital technologies into foreign language education. CALL
systems allowed learners to practice language skills through computer-based exercises, multimedia
resources, and interactive activities. Technology-supported language learning can provide
meaningful interaction, learner autonomy, and opportunities for communication. But early CALL
systems were mainly based on programmed activities and lacked the ability to adapt to individual
learner needs.

The emergence of artificial intelligence has introduced a new stage in technology-enhanced
language learning. Unlike traditional digital tools, Al systems can analyze large amounts of learner
data and provide adaptive responses. This allows educational platforms to create personalized
learning experiences based on students’ abilities, progress, and learning preferences.

Research conducted by Luckin (2018) emphasizes that Al has the potential to transform
education by supporting personalized instruction and improving learning outcomes. Al technologies
can identify students’ strengths and weaknesses and recommend appropriate learning activities. In
language education, this capability is particularly valuable because learners often have different levels
of vocabulary knowledge, grammatical competence, and communication skills [2].

Recent studies have also highlighted the role of Al-powered conversational systems in foreign
language learning. Chatbots and virtual assistants provide learners with opportunities to practice
authentic communication in a low-pressure environment. These systems can simulate conversations,
correct errors, and encourage students to use English more actively. Scholars emphasize that
technology alone cannot guarantee successful learning outcomes. According to Richards and Rodgers
(2014), effective language teaching requires appropriate methodology, meaningful interaction, and
consideration of learners’ social and cultural contexts. Therefore, Al should be integrated into
language education through carefully designed pedagogical approaches.

The literature demonstrates that artificial intelligence represents a significant opportunity for
improving English language education. Nevertheless, further research is required to understand how
Al can be effectively combined with traditional teaching methods and how teachers can be prepared
for this technological transformation [3].



Research methodology

The integration of artificial intelligence into English language teaching is based on several
important educational theories and methodological approaches. Understanding these theoretical
foundations is essential for effective implementation of Al technologies in the language classroom.

Constructivism is one of the influential theories that supports modern approaches to foreign
language education. According to constructivist theory, learners actively construct knowledge
through experience, interaction, and reflection rather than simply receiving information from
teachers. In English language teaching, this approach emphasizes the importance of communication,
collaboration, problem-solving, and authentic learning experiences. Al technologies can support
constructivist learning by providing students with interactive environments where they can
experiment with language, receive feedback, and independently explore new materials.

Communicative Language Teaching (CLT) has become one of the most widely used approaches
in English language education. The main principle of CLT is that language should be learned through
communication rather than only through the study of grammatical structures. Artificial intelligence
supports communicative approaches by creating additional opportunities for interaction. Al chatbots
and virtual assistants can act as conversation partners, allowing learners to practice speaking skills at
any time. This is especially valuable for students who may feel anxious when speaking English in
front of classmates [4].

Modern education increasingly focuses on individual learner needs. The learner-centered
approach recognizes that students have different abilities, interests, learning speeds, and educational
goals. Traditional classroom environments often make it difficult for teachers to provide individual
attention to every student. Al technologies can help solve this problem by analyzing learner
performance and creating personalized educational pathways [5].

Al systems can identify: vocabulary areas requiring improvement, frequently repeated
grammatical errors, pronunciation difficulties, gaps in reading or listening comprehension. Based on
this information, Al platforms can recommend appropriate exercises and learning materials. This
personalized approach helps students progress according to their own learning pace.

One of the most significant advantages of Al in education is its ability to personalize learning
experiences. Every student has unique learning needs, and effective language instruction requires
consideration of individual differences. Personalized learning contributes to greater student
engagement because learners work with materials that match their current level. It also helps prevent
frustration caused by tasks that are either too difficult or too easy.

Results and discussion

Speaking is often considered one of the most challenging skills for English learners. Many
students understand grammar and vocabulary but experience difficulties expressing their thoughts
orally. Limited classroom time and fear of making mistakes can reduce opportunities for speaking
practice. Al technologies provide innovative solutions to this problem through speech recognition
and conversational systems. Virtual conversation partners allow students to practice English without
social pressure. Unlike traditional classroom situations where students may hesitate to speak, Al
systems create a safe environment for experimentation and learning from mistakes. Such activities
increase speaking confidence and help learners develop practical communication skills [6].

Vocabulary knowledge is a fundamental component of successful language learning. Al
technologies can improve vocabulary acquisition through adaptive practice and contextual learning.

Assessment is an important part of English language education. Traditional assessment methods
often require significant teacher time and may not always provide immediate feedback.

Artificial intelligence does not replace teachers; instead, it can reduce routine tasks and allow
educators to focus on more important pedagogical responsibilities. By saving time on administrative
tasks, teachers can devote more attention to student interaction and individualized support. Al
technologies make English learning more accessible to different groups of learners. This is
particularly important for learners who have limited access to traditional language courses. Al-
supported education can also support inclusive learning by providing additional assistance for
students with different educational needs [7].



The effective implementation of Al in English language education depends greatly on teachers’
technological knowledge and professional readiness. Many teachers may experience difficulties
because they lack sufficient digital skills or understanding of Al-based educational tools. Technology
itself cannot improve teaching quality unless educators know how to integrate it into appropriate
teaching strategies.

Professional development programs should provide teachers with practical training on Al
applications. Teacher education institutions should include digital literacy and Al pedagogy in their
curricula. The role of the teacher is not reduced by Al; rather, it becomes more complex. Teachers
must combine linguistic expertise, pedagogical knowledge, and technological competence to create
effective learning environments.

Another important challenge is unequal access to technology. Not all students have the same
opportunities to use Al-based learning tools. This digital divide can create educational inequality
between different groups of learners. To ensure fair access, governments and educational institutions
should invest in digital infrastructure and provide support for students who lack technological
resources.Al should become a tool for educational inclusion rather than a factor that increases existing
inequalities.

The emergence of artificial intelligence is transforming the traditional role of English language
teachers. In the past, teachers were primarily viewed as sources of knowledge and providers of
information. Today, unlimited information is available through digital technologies, and the teacher’s
role has become more focused on guidance, facilitation, and learning design. Teachers help students
navigate educational resources, choose effective learning strategies, and develop independent
learning skills. Al can provide information and feedback, but teachers provide emotional support,
motivation, and human interaction.

Language learning involves psychological and emotional factors. Students often experience
anxiety, lack of confidence, or fear of making mistakes. Al systems cannot fully replace human
encouragement and empathy. Teachers remain responsible for creating supportive classroom
environments where students feel motivated to communicate. The future of English language teaching
should be based on cooperation between teachers and artificial intelligence rather than competition.
The development of artificial intelligence will continue to influence English language teaching in the
coming years. Future Al applications may provide even more advanced opportunities for language
education.

One possible future direction is the development of Al-based virtual language tutors that can
provide individualized instruction. Virtual tutors may become valuable assistants, especially for
independent learners. Artificial intelligence provides significant opportunities for improving English
language education, its implementation also involves several challenges. Successful integration of Al
requires not only technological infrastructure but also careful consideration of pedagogical, ethical,
and social factors. One of the most important concerns related to artificial intelligence in education
is academic integrity. The availability of generative Al tools has created new possibilities for students
to produce written assignments, essays, and other academic materials with minimal personal effort.
Students may use Al systems to:

- write essays without developing their own ideas;

- complete homework assignments automatically;

- translate texts without understanding the meaning;

- avoid independent language practice.

Such practices may negatively influence students’ learning outcomes because language
acquisition requires active participation, practice, and personal effort. Educators need to develop clear
guidelines for responsible Al use. Instead of completely prohibiting Al technologies, teachers should
encourage students to use them as learning assistants. Students can use Al tools to receive feedback,
improve drafts, generate ideas, and analyze mistakes while maintaining responsibility for their final
work.



Academic institutions should also focus on developing Al literacy among students. Learners
need to understand both the advantages and limitations of artificial intelligence and use these
technologies ethically.

The effective implementation of Al in English language education depends greatly on teachers’
technological knowledge and professional readiness. Many teachers may experience difficulties
because they lack sufficient digital skills or understanding of Al-based educational tools. Technology
itself cannot improve teaching quality unless educators know how to integrate it into appropriate
teaching strategies. Modern English language teachers need competencies in the following areas:

- understanding Al principles and functions;

- selecting appropriate digital tools;

- evaluating the reliability of Al-generated information;

- designing Al-supported learning activities;

- maintaining ethical standards in technology use.

Professional development programs should provide teachers with practical training on Al
applications. Teacher education institutions should include digital literacy and Al pedagogy in their
curricula. The role of the teacher is not reduced by Al; rather, it becomes more complex. Teachers
must combine linguistic expertise, pedagogical knowledge, and technological competence to create
effective learning environments.

Al educational systems often collect and process large amounts of learner data. This
information may include learning progress, assessment results, personal profiles, communication
records, learning behavior patterns. While this data helps Al systems provide personalized learning
experiences, it also creates concerns about privacy and security.

Educational institutions must ensure that Al platforms follow ethical standards regarding data
collection and protection. Students and teachers should be informed about:

- what data is collected;

- how information is stored;

- who can access the data;

- how personal information is protected.

Data security should become an essential component of digital education policies.

Another important challenge is unequal access to technology. Not all students have the same
opportunities to use Al-based learning tools. This digital divide can create educational inequality
between different groups of learners. To ensure fair access, governments and educational institutions
should invest in digital infrastructure and provide support for students who lack technological
resources. Al should become a tool for educational inclusion rather than a factor that increases
existing inequalities.

The emergence of artificial intelligence is transforming the traditional role of English language
teachers. In the past, teachers were primarily viewed as sources of knowledge and providers of
information. Today, unlimited information is available through digital technologies, and the teacher’s
role has become more focused on guidance, facilitation, and learning design.

Teachers help students navigate educational resources, choose effective learning strategies, and
develop independent learning skills. Al can provide information and feedback, but teachers provide
emotional support, motivation, and human interaction [8].

Modern teachers need to design learning activities that combine traditional methods with
technological tools. A teacher may create a lesson where students:

1. use Al tools to research vocabulary;

2. participate in classroom discussions;

3. analyze Al-generated texts;

4. develop their own creative responses.

Such activities encourage critical thinking and meaningful language use.

Language learning involves psychological and emotional factors. Students often experience
anxiety, lack of confidence, or fear of making mistakes. Al systems cannot fully replace human
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encouragement and empathy. Teachers remain responsible for creating supportive classroom
environments where students feel motivated to communicate. The future of English language teaching
should be based on cooperation between teachers and artificial intelligence rather than competition.

The development of artificial intelligence will continue to influence English language teaching
in the coming years. Future Al applications may provide even more advanced opportunities for
language education.

One possible future direction is the development of Al-based virtual language tutors that can
provide individualized instruction. Such systems may analyze students’ learning styles, Ccreate
personalized courses, conduct speaking practice, monitor progress, recommend learning strategies.
Virtual tutors may become valuable assistants, especially for independent learners [9].

he combination of Al and virtual reality (VR) may create immersive language learning
environments. Students could practice English in simulated real-world situations, such as:

- visiting foreign countries;

- participating in business meetings;

- attending international conferences;

- communicating with virtual characters.

In the future, Al literacy will become an essential competence for both teachers and students.
English language education should not only teach students how to use Al tools but also how to think
critically about technology. Learners should develop skills such as:

- evaluating Al-generated information;

- using technology responsibly;

- understanding ethical issues;

- combining human creativity with technological support.

Conclusion

Artificial intelligence has become an important factor influencing the development of modern
English language education. Al technologies provide significant opportunities for improving teaching
and learning processes through personalization, automated feedback, interactive communication, and
increased accessibility. The use of Al-powered tools can support students in developing all major
language skills, including speaking, writing, reading, and vocabulary acquisition. For teachers,
artificial intelligence offers valuable assistance in lesson planning, assessment, and educational
material development. Al integration also presents challenges related to academic integrity, teacher
preparation, data privacy, and digital inequality. These issues require thoughtful educational policies
and responsible approaches to technology implementation [10].

The future of English language teaching will not be determined by technology alone. The most
effective educational model will combine artificial intelligence with professional teaching expertise,
creativity, and human interaction. Teachers will continue to play a central role as mentors, facilitators,
and designers of meaningful learning experiences. Artificial intelligence should be viewed not as a
replacement for English language teachers but as a powerful tool that enhances their ability to support
learners. Through balanced integration of technology and pedagogy, Al can contribute to creating
more effective, inclusive, and innovative English language education.
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AHaaTna. AFbUIIBIH TUTIHAE OUTIM Oepy >KEKEJICHIIPIITeH OKBITY, aBTOMAaTTaHIbIPhUIFaH
Oaranay, MHTEPAKTHBTI KOMMYHHKAITUS JKOHE OKBITY/IBIH MHHOBAIUSIIBIK CTPATETHSIIAPHI YILIH JKaHA
MYMKIHAIKTEp OepeTiH >KacaHabl MHTEIUICKTKE HETI3JENTeH TEeXHOJOTHsUIapAbl OIPIKTIPY apKbLIbI
aliTapibIKTaii e@3repicTepre yibIpaabl. byl Makanana sacaH Ikl MHTEIUICKTTIH aF bUIIIBIH TUTIH OKBITY
JKOHE OKBITYIOBl OKETULMIPYAETi peili  3epTTeNilN, OHBIH QJIEYETTI apTHIKIIBUIBIKTapbIHA,
KUBIHABIKTAPhIHA  KOHE  OoNlallaKk  MepCleKTHBalapblHA  Ha3ap  ayAapbuiafbl.  3epTTey
WHTEJUICKTYaJIbl PETIETUTOPIIBIK KYHeNlep/Ii, aBTOMaTTaHIBIPbUIFAaH Kepi OaiylaHbIC KypasinapbliH,
celyey/li TaHy TEXHOJOTHSJIAPhIH KOHE KacaH/Ibl HHTEJUICKT IeHepaTHBTI TuIaTopMaiapblH Koca
aJFaH/Ia, arbUIBIH TUTI KaOWHETTEpPiHJEri jKacaHIbl WHTEJUICKTTIH arbIMIarbl KOJITaHOamapbiH
tTangaiael. HoTmkenep »acaHAbl HWHTEUICKT MyFalliMjepre Je, OKYyIIbUIapFa Jia JKEKe OKY
TOXKIPUOECIH Kacay, OKYIIbLIIAPIbIH MOTHBAIMACHIH JKaKCapTy JKOHE Jepey Kepi Oaimaneic Oepy
apKbUIBI KOJIJIay KOpCeTe allaThIHBIH KOpCeTelli. COHBIMEH KaTap, J>KacaHIbl WHTEIUICKTTIH
MHTETPAUACH HUQPIIBIK KY3bIPETTUTIKKE, aKaJIeMHUSUIBIK aJalIBIKKA, IEPEKTEP/AiH KYUSIBUIBIFbIHA
YKOHE MYFAIIIMIIEPAIH POTiHIH e3repyiHe OalTaHbICThI MaHBI3AbI MACEIENep/Ii KoTepe/i.
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Kiar ce3mep: ’kacaHOpl WHTEIUICKT, AaFbUIIIBIH TUTIH OKBITY, HH(PIBIK OutiM Oepy,
TEXHOJOTHSIIapAbl MHTETpalusaiay, TULIEPAl OKBITY, AepOeCTeHIIPIATeH OKBITY, MYFaliMIepai
JAMBITY.

POJIb NICKYCCTBEHHOI'O MHTEJIIEKTA B COBEPIIEHCTBOBAHNH
I[MPEIIOAABAHUA AHTJIMMCKOTI'O A3BbIKA: BOSMOXHOCTMU, [TPOBJIEMBI 1
[NEPCIIEKTHUBBI HA BY IYIIIEE

"U3Ttnneyoa Akepke ’KaKChLILIKOBHA
’Ec:xanoBa I'ayxap JlocMaxam6eToBHA
!Crapmmii npenonasarens kadeapsl «MUPOBBIE S3bIKIY,

AO «Yuusepcutet umenu JKymabexka AxmeroBuya TamieHeBay,
npocrekt J[.Konaepa 21, r.IlIeimkent, e-mail: iztileuova.akerke@mail.ru
ORCID: https://orcid.org/0009-0000-9143-0935
?Crapiumii npenogabaTens Kadeapsl « MUPOBBIE S3bIKA»,

AO «Yuuepcutet umenu JKymabexka AxmeroBuya TameHeBay,
npocrekt J[.Konaepa 21, r.IlIeivmkent, e-mail: ms_gaukhare@mail.ru
ORCID: https://orcid.org/0009-0004-4094-9090

AnHoTanusi. OOyueHHE aHTTUHCKOMY SI3BIKY TPETEpNesio 3HAYUTEIbHBIC W3MECHECHHS
Onmarojaps WHTETpalli TEXHOJIOTHWH, OCHOBaHHBIX Ha I, KOTOpble NpPeaoCTaBISIOT HOBBIE
BO3MOKHOCTH  JIJIi  NEPCOHAIM3UPOBAHHOTO  OOYYEHHUS, AaBTOMATHU3UPOBAHHON  OIICHKH,
WHTEPAaKTUBHOTO OOIICHHMsS ¥ WHHOBAIIMOHHBIX CTpaTerwii mpernojaaBaHus. B 3Tol craThe
HCCIIEYETCS POJIb MCKYCCTBEHHOTO MHTEJIEKTA B COBEPIIICHCTBOBAHUH MTPEMOJABAHUS aHTJIMICKOTO
s3bIKa, 0c000€ BHUMAHHWE YJIESIETCS €ro MNOTEHIMAIBHBIM MNPEUMYIIEeCTBaM, Mpo0ieMaM H
nepcreKkTuBam Ha Oynyimiee. B uccnenoBannu ananmsupyercs tekymee npumenenue MM Ha ypokax
AQHTTIUICKOTO $3bIKA, BKJIIOYAs HWHTEJUICKTYAIbHBIE CHUCTEMBbl OOYYCHHs, aBTOMATH3HpPOBAHHBIC
WHCTPYMEHTBI OOpaTHOM CBS3M, TEXHOJIOTHH PACTIO3HABAHUS PEUYM M TCHEPHUPYIOIINE TIAT(HOPMBI
HNUN. PesynbraTel mnokasbiBator, uro MU MoxeT nopaepkuBaTh Kak IPENOJaBaTeled, TaK HU
yYaIIuXCcs, CO37aBasi WHAWBUIYAJbHBIH ONBIT OOYYEHHMsI, TOBBINIAS MOTHUBAIMIO YYaIIUXCA M
obOecrieunBasi HEMEJICHHYIO OOpaTHYIO CBsi3b. B TO ke BpeMsi WHTerpalrus HCKYyCCTBEHHOTO
WHTEJUICKTA TIOJHMMAET BaXXHbIE BOMNPOCHI, CBS3aHHBIE C MHU(PPOBONM KOMIETECHTHOCTHIO,
aKaJeMHYeCKOH YeCTHOCTBbIO, KOH(MUICHIMAILHOCTHIO JAaHHBIX MW  MEHSIOMICHCS  POJIBIO
MpEIoaBaTeei.

KiiroueBble cJ10Ba: KMCKYCCTBEHHBIM WHTEIUIEKT, IPENOJaBaHUE AHTJIUHCKOrO s3bIKa,
nudpoBoe oOpa3oBaHHWE, WHTErpalys TEXHOJIOTHH, H3yYeHHE s3bIKa, IEPCOHATM3UPOBAHHOE
o0y4yeHue, MOBBIICHUE KBaTH(PHUKAIUU TpenojaBaTeiei.
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KA3AKCTAH KOFAPBI OKY OPBIHJIAPHI BEB-CAMTTAPBIHBIH, KYKTEJTY
KBIJIJTAM/BIFBIHA 9CEP ETETIH ®AKTOPJIAP: SMIIMPUKAJIBIK TAJIIAY

!Cmarysia T.B., °U3xanosa B.E., *Ceiitxanosa 9.5.

T srcone yudprviy mexnono2usiap kagheopacwiioly OKbIMYUbLCbL, MASUCTD
KA. Towenes amvinoaewl ynusepcumem, Lllvivkenm x
smatulla.t@gmail.com , https://orcid.org/0009-0009-1446-159X
2IT dicone yugpavlk MexHoIO2UALAP KApeopacvlibll a2a OKbIMYUbLCL, MALUCTD
KA. Towenes amvinoaewl ynusepcumem, Lllvivmkenm K.
izkhanova@list.ru, https://orcid.org/0009-0008-0688-6224
3IT sicone yughpavlk mexnono2usLap Kapeopacwlivlly aza OKbIMYUbLCL, MALUCHD

KA. Towenes amvinoaewt ynusepcumem, Lllvivkenm K.
sejthanovaajgeriml@gmail.com, https://orcid.org/0009-0005-6541-1737

Anparna. Makanaga Kaszakcran jkorapsl OKYy OpBIHAApbl 0acThl OETTEpIHIH JKYKTeIly
KBUIIAM/IBIFBI MEH OFaH 9Cep €TETiH KYPBUIBIMABIK (PaKTOpIap SMIUPUKAIBIK TYPFBIIAaH TalJaHa bl
Hepextep 13 ynuBepcuret caiitsl 6oiibiHIIa Lighthouse 13.5.0 nerizingeri PageSpeed Insights API
apKBUTBI MOOWIIB/TI KYPBUIFBIHBI SMYJISIIUSIIAY PEKUMIHIIE KUHAIJIBI; 9P CAWT YIIH €Ki HeMece YII
Toyenci3 enmeMHiH MenuaHacsl ansiHael. LCP (Largest Contentful Paint) kepceTkimiiHiH MeTuaHaChl
20,9 ¢ 6onapbl, 2,5 CEKYHATHIK <OKaKChD» MIEKTEH TekK Oip calT oTTi. berTiH >xanmbr kenemi mern LCP
apachlHAaFbl OainaHpIc Jorapumaik mxanana kymwri 6oomasr (B = 0,61; 95% CHU 0,50-0,72; R* =
0,81): kenem exi ece aptkanaa LCP mamamen 53%-ra yiraiinel. Anaiina kesnemi 4,7 Mb-tan acaTeia
11 caifrra 6yn Oaitnansic aici3 (R? = 0,29), an CDN acepiH KeJeMHEH aXbIpaTy MyMKIH OOIMabl,
eiiTkeHi CDN aHbIKTanraH eki caliT — IpiKTeMeaeri eH >KeHu1 Oerrep. IpikTeme IarblH KoHE
Ke3JIeHCOK eMec, AM3aiiH KOPPENSLUSIIbIK, COHIBIKTAH HOTHXKeNep ceOern-calgapiblK TYKbIPbIMFa
Heri3 0oJ1a alManasl.

Kint ce3aep: BeOG-caiiT, xykreny keuimamaeirbl, Core Web Vitals, LCP, Lighthouse,
perpeccusuIbIK Tanaay, xKorapbl oKy opHbl, CDN.

Kipicne

JKorapsl OKy OpHBIHBIH PECMHU CAMTHI — TaJalKep MEH OHBIH aTa-aHachl YIIIH YHUBEPCUTET
Typalibl aJFalliKbl, KOIl >KaFjaaija »XanFbli3 akmapaT kesi. KaObuimay epexenepi, Ourim Oepy
OafapramManapbIHbIH Ti31Mi, OKY aKbICHI, KY>KaT TallChIpy Mep3iM/epi CUAKTHI ILIEIIIMIe TiKeJIel acep
€TETIH MAIIMETTED JoJT OChI apKbUIbl Kapanaabl. CalT Oasty amblica, OyJI TeK bIHFAMCHI3IBIK eMeC:
naianaHymsl KEPeK akKmaparka >KeTHed-ak KeTill Kalybl MYMKIH, all MYHAAl IIBIFBIH ONETTE
Oaiikammai Kajajbl, ©MTKEHI KeTil KaJIFaHaap Typasibl cCallT uecinjae aepek oonmariael. Kazakcranmga
MOOWMIJIBJII MHTEPHETTIH Tapalybl KOFaphl €KeHiH eckepcek [stat.gov.kz], TamankeprnepaiH endyip
Oediri caiiTka cMapTdoHHAH, KOOiHEe OTKI3y KaOlIeTi MEeKTeyi kel apKbUIbl Kipeai Aen OoipKayra
60mazpl; OYII XKBUITAMJIBIK MACEIIECiH OTKipIel Tycei.

AJlaM MEH KOMITBIOTEpP apachIHIAFbl JHAJIOTTa XKayan Oepy YaKbITBIHBIH MIEKTepi OYphIHHAH
3eprrenin kenemi: mamamen 0,1, 1 xone 10 cekyHATHIK mekTepai Musuiep (1968) yceiabin, Hunscen
(1993) »xyiteneren. BeG-oprara kateictel Hax (2004) maiinamanymbsiiapAblH KYTY YakKbIThIHA
IIBIIaMIBUTBIFBIH, all [ammerta xoHe T.0. (2004) caldT KimipiCiHIH MaiJaJaHyIIbl )XYMBICHI MEH
CaiiTKa KaThIHAChIHA QCEPIH AKCIEPUMEHTTIK KOJIMEH 3epTreai. OnapaplH HAKTHl CaHJBIK MIEKTEpi
COJI Ke3Jeri J>Kelli MEH KYpBbUIFbLIapFa OaliIaHBICTBI, COHJIBIKTAH OYTIHT1 >Karjaiifa TiKeJeu
KOIIiPIIME/Ii; all Heri3ri KOPBITBIHABI — Kiipic YIFaliFaH callblH MaliJaaHyIbIHBIH KaHAFaTTaHybl
TOMEH/ICH T — KEHiHT1 )KYMBICTap/a J1a KalTaTaHbIIl KeJIe/Ii.

Kazipri BeO-umkeHnepusga Kykrery Toxipubdecin emmey ymin Google yceiaran Core Web
Vitals meTpukanap >xuHarbl KeHiHeH Koiaanbuiaael. OubeiH KypambeiHa LCP, INP xone CLS kipeni.
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LCP — kepiHETiH aiiMaKTaFbl CH YJIKEH JIEMEHTTIH (KoOiHe cypeT He MOTiH OJIOThI) OCiHeICHYiHe
JEHIHr1 yakpIT; o3ipieymiiep KyXaTTamachl OoMbIHINA 2,5 CeKyHOKa ACHIHTrT MOH >Kakchl, 4
CeKyHJITaH acKaHbl Hamiap jgen ecenteneni (Web Vitals, web.dev). INP epicTik aepexrepai Kaxer
eTEeTIH/IIKTeH, 3epTXaHainbIK emnieyae onblH opHbiHa TBT (Total Blocking Time) — Heri3ri aFbIHHBIH
OyrarTany yakpIThl naiigananbsuiagsl; CLS 6eTTiH KepHeKi TypaKChI3AbIFbIH cCUIIATTal bl bi3 Heri3ri
Hazapasl LCP-ra aygapambl3, eiTKEHI Tajankep YIIH «OeT albulIbl» JIereH ce3iM KeOiHe Herisri
Ma3MYHHBIH Taii/1a 00JybIMEH O0alIaHBICTHI.

3eprreynin Makcatbl — KazakctaH jxkorapbl OKYy OpbIHAApbl Oactel Oerrepinin LCP
KOpCETKIMIHIH OCTTIH KYPBUIBIMIBIK CHUIIaTTaMajapbIMeH OalIaHBICHIH CaHIBIK Oaranay. Herisri
runoteza (H1): Oerriy xanmmel kenemi men LCP apaceiHma oH Oaiimanbic 0ap, o1 Kejem
norapupminig LCP norapudmine oH perpeccus kodbdumumentimen epHekrteneni. Kockiminia,
3epTTEYUILUTIK CUMIATTaFbl €Ki cypak Koiibutaael: HTTP-cypanbicTap caHbl KeJIEMHEH ThIC KOCHIMIIIA
akmapat Oepe me >xoHe CDN KonjgaHaThIH calTTap epekimieneHeal Mme. bacrankel jxocmapa
CypeTTep i OHTaUIaHABIPY PE3EPBIHIH YIIEC] A€ TeKCEpITMEK O0IIbI, OipaK OYJ1 allHBIMAIIBIHEI )KHHAY
MYMKiH 60aMazs! (Oaictep OemiMiH KapaHbI3).

ojicrep

3epTTey Au3aiHbI

3eprrey KesmeHeH (Cross-sectional) mu3aiiHma *Kypri3iami: op calT Oip KYH imriHe, 0ip KpICKa
yakKbIT Tepe3ecinie enmeHai. MyHaail au3aiiH ¢akTopiiap apachblHIaFbl OalIaHBICTBI KepceTell,
Oipak ceben-canaapiiblK KaThIHACTHI JJICTIEMEH .

IpikTeme

bacrankel Ti3iM Heri3iHAe KypbUlFaH 17 yHUBEPCUTET CaWThIHAH TYPAbl. T131M YITTHIK JKOHE
ipi yHuBepcuTerTepeH 6acranaasl. Hotmwxkenepai Ti3iMHIH KaiFaH OeJirine, acipece eHIpIliK jKoHE
KEKe MEHILIIK YHUBEPCUTETTEpre TapaTy Aypbic OoIMaiabl.

Onmenren 17 caldTThIH TOpTEyl TajaaynaH meFapbuasl. Exi caift (kaznpu.kz sxone ukgu.kz)
yurin PageSpeed Insights FAILED DOCUMENT REQUEST karteciH KaWTapibl, SSFHH KbI3MET
6eTTi ceHiMi XkyKTel anmasel. buketov.edu.kz caiiTeinan anbiHFaH xayan 814 GailT keneme koHe
Olp FaHa CypaHBICTaH TYPJbl; Oy CaWTThIH HAKThI Ma3MYHBIH €MeC, KOpFaHbIC OeTi Hemece
KapamaiblM >kayan-xa0apiamachl CHUSKTbI HOPCEHI KepceTenl jaen ecenrtenii. TepriHumi caiftra
(kazatu.edu.kz) emnmiey TokTaThUTFaHFa JEHIH TEK OIp COTTI OJIIEM XWHAIBI, aJl MEIWaHa YIIiH
KeMiHJIe eKi enmeM KaxeT. Tangayra 13 caifT eni.

Onuey Kypajibl MEH JKaF1ailbl

Mertpuxkanap Lighthouse nerizinge »xymsbic icteittin PageSpeed Insights API (v5) apkpuibt
xunanapl (Lighthouse nyckacer 13.5.0; Lighthouse overview; PageSpeed Insights API v5).
MoOwIb/i KYpBUIFBIHBI AIMYIIALIMSIAY pEXUMI (Strategy=mobile) Tanmanabl; Oy pexxume xeii MeH
MpoLeccCOopAblH  Oasynaybl WMUTALMSUIaHAJbl, COHJBIKTAH OJIIEMAEpP HAKThl NaiijasaHymibl
TOKIpUOECIH eMec, CTaHJapTTAIFaH 3epTXaHAlbIK CclIeHapuiini kepcereni. Ommey Google
cepBepJIepiHeH KYpri3uial, srHu Ka3akcTaHHaH ThIC HYKTEIeH. MOOWIbI1 PEKUMHIH UMUATAIIASITBIK
CHIAThIH HaKThIIay KaxeT. Lighthouse-TeiH oiernki MoOwibai pod i mamamen 1,6 MOUT/C xKyKTey
KbUTIaMIBIFBI MeH 150 Mc kigipici 6ap 6asy 4G kemiciH KOHE MPOIECCOPIBIH TOPT ece OasylaybiH
Mozenbaeini. Mynnait etkizy kabinerinae 10 Mb-ka *xybIK O€TTi TOJBIK TachIManaayabiH 31 50
CEKYHJIKA KYBIK YaKbIT ajlajibl, COHJBIKTaH MaKanaaa kenrtipiared LCP monaepinin 20—60 cekyHaka
KETYl KYTIereH KYOBbUIbIC eMec, all aOCOMIOTTIK MOHEP/II HAKTHI Mai1adaHyIbUIapblH YaKbITHIMEH
TIKeTIeH calbICThIpyFa OoMMaiiIbl.

Hepexrepai Tazanay

Anramkel HOTIKenepAi TekcepreHae PageSpeed Insights kbei3meri Oip agpecke >KaKblH
yaKbITTa XK10epiIreH Kaitagama cypaHbICTapFa ’KaHa eJII1IeM eMec, KIUITEITeH HOTHKE KalTapaThbIHbI
aHBIKTAIBLI: Oip CANTTHIH €Ki MPOTOHBIHJA OJIIIEY YaKbIThl MEH OapiblK METPHKA TOJBIK COMKEC
kenai. MyHnai kaitamamanap (Oipaei ampec MeH Oipaei esey YakbIThl) albIHBIT TaCTaJJIbl.
Hotmxkecinme eTi cailT ymIiH €Ki, anThl CalT YIIIH YII TOYEJCi3 OJIIeM KaJJabl. Op CalT yIIiH
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METpHUKAIApAbIH MEIUAHAChl €CeNTelNIl; eKi eymeM OoJFaHIa MeIuaHa OJap/AblH OpTalla MOHIHE
TEH,.

AWHBIMaBLIAD

Toyenni aitapiMansl — LCP-HbIH (cekynamneHn) Hatypan jorapudmi. KyKTeny yaKbITHIHBIH
YJECTIpiMi 9[IeTTe OHFa Kapal KUFall KeJedl, al Jorapudmaey KaaabIKTapIblH KaIbIITHUIBIFBl MEH
aucriepcus O1pTEeKTLIIN MWapTTapblH KakcapTaabl. Herisri TyciHaipyui aifHbIMaabsl — OETTIiH KaJlbl
KeJeMiHiH (MerabaiiTiieH) HaTypan jorapudmi. MyHpmai exi KakThl JOTapUPMAIK MOJENbIE
K03 (HULIMEHT cepmiMALTIK peTiHae OKbLIaabl: KoeM 1%-ra eckenne LCP mamamen %-ra e3repeni
(Wooldridge, 2020). 3eprreymiunik monenbaepre HTTP-cypanbictap canbl sxone CDN 6apsr (1) He
xorbl (0) Genrici enrizinai. CMS Typi ae Tipkenni, 6ipak Kem CalT YIIiH aHbIKTaIMaFaHIbIKTaH
(«unknowny) >xoHe canaTTap a3 6onranabIKTaH Tanaayra enriziimeni. TBT men CLS cumarramanbik
TYpZe FaHa Oepiiei.

CTaTHUCTHKAIIBIK TAJIIAY

[Tapametpriep KapamailbIM €H Killli KBaJparTTap diciMeH Oaramanisl. 13 Oakpuiayna ceHiMAl
Oaranayra OoJaThIH MpPEIUKTOP CaHbl ©Te a3 (WamMaMeH 9p OH Oakpuliayra Olp MpPEeauKTOop),
COHJBIKTaH Heri3ri Moaenb Oip npeaukrop:isl: In(LCP) = Bo + PBi-In(kenem) + €. lllarbiH ipikTemene
rerepockenactukara Typakrel ctaHnaptrel Karenep (HC3; Jlonr xone Opsun, 2000) xoHe t-
yiiectipimi (n — k epkinfik gopexeci) Konaanbuiabl. KanapikrapabiH KaneinTeUibFs! [anupo—Yuk,
nucnepcus Oiprextiniri bpoiti—Ilaran kpurepuitimen Tekcepini. TypaKTbUIBIKTEI OaFanay yIiiH (a)
Op CalTTHI KE3eKMEH ajblll TacTal MoJeNib Kaiita Oaramannisl, (9) CDN aHbIKTanFaH calTTapchi3
Mozenb Oarananapl, (0) CiMpMeH paHTTIK KOPPEISAIUACH eCenTeNal. 3epTTEYIIUIK MOACIbIEPAC
MYJIbTUKOJUIMHEAPJIBIK KOPPESILUIMEH JKoHe JucnepcusublH uHusinus gaxropsiver (VIF; Kutner
xoHe T.0., 2005) Garananapl. Ecenrenren momenbaepin 0opi OasHAamanbl, ojJapablH apachblHaH
TaHJIay JKacaJlFaH >KOK. bipHelle cajbICThIpY YILUIH TY3€Ty €HI13UIMEl, COHIBIKTAH 3epTTEYILLIIK
HOTWIKENEP/IIH P-MOHJAEP! aKMapaTThIK PEeTIHAE OKbUTybl THic. Monnaumik nexreiti o = 0,05.
Ecenreynep Python (pandas, numpy, scipy) opracbinna opbiananasl; HC3 MeH nuarHoCTHUKaNbIK
KpUTEpUJIep MaTPULIATBIK (OpMYyJIaIapMeH 5Ky3€ere achbIpbUI/IbL.

Hoatu:xesnep

CunarramalbiK CTaTHCTUKA

Tanmayra 13 caiiT eHi; oapablH KeTeyl YIIiH €Ki, anTaybl YIIIH YII TOYeJCi3 eJIIeM O0IbL.
LCP menuanacer 20,9 ¢ (kBaptumibapaiibik aykeiM 14,0-30,3 ¢), mouzaep 2,0-nen 63,0 cekyHaka aeiin
e3repai (1-kecte). 2,5 ceKyHATaH acaMTBIH «KaKChD» KopceTKimTi Tek Oip caiit (kaznau.kz — 2,0
C) KOpcCeTTl, all 4 CEKyHATaH KOFaphl «HaIap» MoH 13 calTTeiH 12-cinge Tipkenai. beTTiH »xams
keneminig menuanacel 10,7 Mb (6,6—11,9 MbB), HTTP-cypanbictap canbiHbiH MequaHacel — 115
(66-140,5). En xeuin Oer 0,16 Mb, en aybiper 18,9 MbBb Oonapl, sifHH KejeM OOWBIHIIA
aiieipManibuIbIK €Ki petke KyblK. TBT men CLS caiirrap apaceinna kartsl epekmenenai (TBT
MenuaHackl 148,5 mc, eq ko601 1638,5 mc; CLS menuanace 0,075, ex ko061 1,37).

Bip caiiTTeiH emmemzaepi apachlHAarbl MIambipay na eneyii. Bapuanus koadduumenTinin
menuanackl 0,07 6onranbiMeH, Oec caiitra o 0,3-teH actsl (nu.edu.kz ymrin 0,88), COHABIKTaH JKeKe
caiitteiy LCP MoHIH 1971 caH peTiH/e eMec, ayKbIM PETiH/Ie KaObUIAaraH jKOH.

JKeke caiftrapra Kpickama TokTancak (Al-kecte): eH xbpuigam cailt (kaznau.kz, 2,0 c¢) 6ip
ME3T1I/Ie €H KEHUT opi CypaHbIC caHbl eH a3 cait 6onnasl (0,16 Mb; 23 cypansic). EH Oasty caift
(kstu.kz, 63,0 ¢) kenemi GoiibiHIIa eH aybipbl emec (11,45 MB) sxoHe cypaHbIC CaHbI CATTBICTBIPMAJIBI
typre a3 (83). Kepicinmre, tou.edu.kz caiitel eH kem cypanbicrieH (222) 43,8 ¢ kepceTTi. An
satbayev.university kememi 11,95 Mb 6onranga LCP-cer 19,3 ¢ 6onper, 6ipak TBT (1638,5 mc) men
CLS (1,37) GoiibIHIIIa OCHI €Ki KOPCETKIMTIH €H Hamap MOHiIH KepceTTi. Slrau LCP-HBIH KaKChI
OOybl MHTEPAaKTUBTUIIK TI€H KOPHEKi TYPAKTBUIBIKTBIH JKAaKChl CKEHIH aBTOMATTBI TYpJe
Ol mipMen/I.

1-xecre. Herisri kepceTKIimTep/iH CUMATTaMaJIbIK CTATUCTHKACHI (n = 13 caiiT)

Kepcerkim Oprama Meanana Musm. Makec. CKO

LCP,c 24,85 20,86 1,97 62,97 16,39
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Kepcerkim Oprama Meanana Mum. Makec. CKO
TBT, mc 271,3 148,5 0,0 1638,5 431,9
CLS 0,248 0,075 0,000 1,373 0,390
Kenem, Mb 9,35 10,69 0,16 18,86 5,30
CypanbIc caHbl 107,7 115,0 23 222 61,1

bertiH kenemi xone LCP

Herisri mogensae In(LCP)-ub1H In(kenem)-re perpeccusicel 0,611 koaddunmentin 6epai (HC3
cranaaptthl Kateci 0,051; 95% CH 0,498-0,724; p < 0,001; 2-xecre). Moaens LCP norapudminin
mucriepeusiceinbIH 8 1,3%-b1H TYyciHaipeni (Ty3erinred R = 0,796). KoagdumuuenTrin Oip/ieH a3 ekeHi
MaHbI31bIL: KeeMHiH 10%-Fa apTysl LCP-HbIH mamamen 6,0%-fa, aji exi ece apTysl mamameHr 53%-
Fa yiIFatobIMeH Katap kypeni. Kammeikrap kameimreutbiktad (Illamwmpo—Yunk, p = 0,47) xoHe
nucnepcus oiptekrinirines (bpoitm—Ilaran, p=0,27) eneymi aypITKbIMa b1, Oipak 13 Oakpuiayma Oy
KpUTEpHiNepiH KyaTsl ToMeH. CIUpMeH KOpPEeNsIHsICH 1a OH OainaHbIcThl pactaiiasl (p = 0,68; p
= 0,010). 1-cyperre HYKTENEpaiH €Ki TOnKa Oeminreni kopinei: 11 caiit 4,7-18,9 Mb apasbirbiaga
IIOFBIPJIaHFaH, aji eki cait 1,1 Mb-Tan acrialiThIH KeJIeMMEH 0OJIEK OpHATACKaH.

2-kecte. In(LCP)-nb1H In(kemem)-re perpeccusicel (n = 13; HC3 cranmapTThl Katenepi)

AHBIMAJIBI B Crana. t p 95% CH
KaTe
Typaxts! (Po) 1,823 0,087 21,04 < 0,001 1,633; 2,014
In(kesiem) 0,611 0,051 11,89 < 0,001 0,498; 0,724
R?=0,813; ty3zerinren R? = 0,796. LCP cexynaneH, kejieM MerabainTIICH ©JIIIICHTCH.
®
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1-cyper. bertin xanmnsl kexemi MeH LCP apaceinars! O6aitnansic (n = 13; exi ockTe e
JorapumIiK 1mKasa)

HoTmxeHiH TYPaKThUIBIFbI

TypaKkTBIIBIKTEI TEKCEPreHAe KOpIHIC KypleJeHe Tycedl. Op CaWTThl KE3eKIEH ajIblIIl
tactaranja kodpoumuent 0,58—0,63 apanbiFbiHAa Kb, SIFHU JKeKe O1p callT HOTHXKEH1 Oy30aii/bl.
Anaiina exi >keHUT caliT — ekeyi e CDN aHbIKTanFaH caTrap — MOJEIb/IEH IbIFapbUIFaHaa (n =
11) xoadpdumnment 0,682-re (95% CU 0,087-1,278; p = 0,029) esrepmi, an R? 0,813-ten 0,290-ra
neuin tycti (3-kecre). Jlemek, kenemi 4,7—18,9 Mb GonateiH «aysip» caiiTrap ToObIHIa Koaem LCP
©3repiCiHiH IIamMaMeH YIITeH Oip OeliriH raHa TyciHaipeni, an ko3¢ (UIMEeHTTiH Oarachl oTe ol
emec. Kememi mamanac calTrapJplH aWbIpMambUIBIFBl MyHBI Kepcetedi: 10,7-12,6 Mb
apanbirbiHIarsl 0ec cailTTbiy LCP mowi 19,3 c-tan 63,0 c-Ka aeiiin e3repi.

Cypanbic canbl xoHe CDN

CypaHbICTap caHbl KOJIEMHIH JorapudMiMeH opTaiia napexene oaitnansictsl (r = 0,56). Kenem
MOJIeTIbIe KOCBUIFaHa CypaHbIC caHbl KockiMmina akmapaT 6epment (B = 0,000; 95% CHU —0,008—
0,008; p = 0,96), an xenem koddpdunuenti 0,606-ra typakrsl Kanael (VIF = 1,5). Bipak MyHbI
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«CYpaHBIC CaHBI ocep eTHeHml» aen okyra Oommaiinel: 13 Oakpurayma Kyar a3, an CrnmpmeH
koppemsusics (p = 0,48; p = 0,099) Tek meKTik qeHTrene.

Cloudflare anwbikTasFan exi caltteiH (kaznau.kz xone kaznmu.kz) LCP menmanace 4,7 c,
KanFaH OH Oip caiiTteiH Meauanachl 27,4 c¢ OGomnnbel. bipak CDN 6ap calTTapIplH KeJleMiHiH
meauanacel 0,63 Mb, an kanranzgiki 11,2 Mb. CDN 0Oenrici MeH keijieM jiorapu@mi apacblHAaFbl
koppensiust —0,92 (VIF = 6,2), conabikran CDN ocepin kesneMHeH 6enin Oaranay MyMKiH O0JIMabl:
mozaenbpae CDN kosddumumenti 0,305 (95% CHU —0,406-1,015; p = 0,36), ssFHM CEHIMLUIIK
WHTEPBAJIbI CEP/IiH €Ki OaFbIThIH Ja KAMTHIBI.

3-kecte. Herisri skoHe 3eprreyiniik Moaenbaep (toyenai aitapivans — In LCP)

Mopennb n In(kesiem): B KocbiMma R?
[95% CH] npeaukTop: B [95%
CH]
Herisri (1- 13 0,611 [0,498; — 0,813
MOJICIIb ) 0,724]
CDN-ci3 11 0,682 [0,087; — 0,290
caiTTap 1,278]
+ CypaHbIC 13 0,606 [0,375; cypansic: 0,000 0,813
CaHbI 0,836] [—0,008; 0,008]
+ CDN 13 0,691 [0,455; CDN: 0,305 0,816
0,926] [—0,406; 1,015]

bapnbik mogenbae HC3 crangapTThl KaTesnepl MeH t-yiecTipimi KojjaHbuiraH. ExiHII MeH
YILIHIII MOJENIbJEp 3epTTEYLIUIIK CUIaTTa.

TankbLiay

Herisri runote3a H1 ockl ipikremene pacTtanabl: 6eTTiH xanmnsl kejaemi MeH LCP apacbiHa oH,
CTATUCTUKAJIBIK TYPFBIIAH aWKbIH Oaitmanbic Oap. JlereHMeH OHBI MYKHUST TYCIHIIPY Kepek.
bipinmrigen, Lighthouse MoOumbAl peskuM/Ie el MEH MPOLECCOPIBIH OastyayblH UMUTAITUSIIANTBI,
aj KkesemIi 6eT MyH/1aif opTaga oObEeKTHBTI Typi€ y3arbipak )Kykreneai. Conapiktan keseMm meH LCP
apachlHAaFb! OailTaHBICTBIH Oip 06JIiri esiey MOJIeNiHIH 631HEH TYbIHaybl MYMKIH, )KOHE OYJI HAKTbI
naianaHymsliap yiiH e A1 OcblHAal KywTi 6onanel nerenai ounnipmeiini. Exinminen, 1-nex a3
kodpuuuent (0,61) LCP-HbIH kenemre mpornopiyoHan ecrneiiTiHin kepcereni; Oyn LCP-ra Tek
OacTamnKbl KOPIHETIH alMaKThIH pPeCypcTaphbl ocep eTETIHIMEH Yiiecesdl, an OeTTiH TOMEHr1 Oeiri
KeliH xkykreneni. byn Tycinnipme 61311iH 1epekTep e Tikenei TekcepuireH oK. Kapanaiibiv ecen e
LCP-ubIH OeTTiH OapIibIK pecypcTapblH KYTIEHTIHIH Kepcereni: MenuaHa kenemi (10,7 MB) 1,6
MO6uTt/c apHaMeH TOJIBIK TachIMaJIaHca, aMaMeH 56 cekyH KaxeT 6omnap eni, an LCP meauanacsl
20,9 ¢ 6onapl.

ExiHIni, MaHbI3ABIPAK KOPBITHIH/BL: JKaNIbI )KOFapbl R?-re ceHin keryre Oonmaiinel. On yikeH
JIOpexesie €Kl KEeHUT CalTThIH 00JlyblHA TAyendl, onap Tyckenae R? 0,29-ra neiiin temenaenal. byn
«aybIp» caiiTrap TOObIH/IA KeJeMHeH Oacka (akTopiap — cepBepiH kayan Oepy yakbiTbl, LCP
3JIEMEHTIHIH TYp1 (CypeT, OeitHe Hemece MOTiH), )KYKTeNyAl OyFaTTalThIH CKPUIITTEP MEH MIPUTTED,
craiiiepiep — Iemnryi 6oysl bIKTUMaN exkeHiH Ounaipeni. Kememi mamanac Gec caliT apacbiHaa
LCP-upIH ymI ecenen actam (19,3—63,0 ¢) aitbipMambLIbFbl OCBIHBI MeH3eH 1. byt pakroprapas! 6i3
©JIILIETeH KOKIIbI3, COHABIKTaH Oy Tek OoimkaM. IIpakTuKanbIK TYpFbIaH OCTTiH KeJleMiH a3alTy
LCP-HbI s)xakcapTyAbIH Maiifansl, Oipak *KeTKUTIKCi3 00Tybl MyMKiH IMIapachkl €T OKBUTYHI THIC.

CDN konnanatein caiittapasiH LCP-s1 ToMeH ekeHi (Meauana 4,7 ¢ Kapebl 27,4 ¢) o3 anjbiHa
CDN acepin panengemeiini: Cloudflare anpikranran exi callT — ipikTeMeJeri eH KeHu1 OeTTep, ai
CDN wmen kenem apacbiagarsl koppemsius —0,92. CDN ocepin axsipaty ymin CDN-1 6ap aybip
caifTTap Kaxer efi, Oyn ipikremeze onap koK. ConsimMeH katap CDN-1i Tek jkayarn TaKbIpPbIITaphI
ooiipiama anbikray DNS nenreitinge kocbutrran CDN-ni Gaiikamai Kanabipybl MyMKiH. CypaHbIC
caHbl YUIIIH JI¢ KOpIiHIC yKcac: KeJeMIl eCKepreHje KOChIMIIA aKmapaT >KOK, OipaK KyaThl a3
IpikTeMe e OYJT HOTHKE «9cep KOK» JIETeH/I eMeC, «dcep TabbLIMaIbl» ACTEH/ Il FaHa OUTaipeni.
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[TpaxTukanslik Typrbigan 13 caltteiH 12-cinne LCP 4 cexyHaran »orapbl OONFaHbl Hazap
aynapapiblk, Oipak Oy MoOHIEpHiH aOCOMIOTTIK IMIaMachlHA CaKTHIKIEH Kapay Kepek: osap
CTaHIApTTaNFaH Oasy MOOWJBII Kelli WMHUTALUUSACHIHAA aJbIHFAaH, Al HaKThl TaiJalaHylIbuIap
CAMTTHI JKBUIIAMBIPAK KEIIMEH KOHE KAIUTENIreH PEecypcTapMeH amrybl MyMKiH. CanbICThIpMabl
Oaranay, sSIFHU Kail caliT Kail caliTTaH Oasty ekeHi, a0COJIIOTTIK CEKyHATapaH repi ceHiMaipek. Cait
OKIMIIIIJIEpiHE YCBIHBIC peTiHAe OeTTi XKYKTEHTIH pecypcTapibl TYTeHJEMN, €H ayblp ¢aingapab
(cypertep, Oeitne, mpudrtrep) Taby xoHe LCP aneMeHTI HakThl KaHIall pecypc €KEHIH TeKCepy
KoJsainibl Kajgam 6onap eni. CyperTepiH YJeCiH ejell aaMaraHabIKTaH, cypeTTepl 6acTel ceden
JIeI aifTa aaMaiiMBbI3.

3epTreyaiH HmeKTeyepi

Ex Gactbl mekrey — ipikreme. 13 caiit 6actanksl 17 caliTTbIH >KapThIChIHAH KOO1H Kypaiiabl
KOHE TI3IM TOpTIOIMEH, Ke3[IeHCOK eMmec TaHJajFaH, OHBIH YCTIHE YITTBIK JKoHE ipi
YHUBEPCUTETTEPre Kapail bIFbICKaH. COHIBIKTaH HOTIDKENEpP OChl 13 calTKa KaThICTBI, >KaJIlbl
«KaszakcTan yHUBEpCUTETTEp1» KHUBIHTBIFbIHA Tapamaibl. LllaFrblH n Ke3iHIe TOPT MPEeIUKTOPIIBI
MOJIEJTb JKYPTri3y MYMKiH O0JIMaIbI, ajl 3epTTCYIILIIK MOJCIBACPIIH KyaThl a3.

Kyatka KaTbICThI a eckepTy KaxkeT: 13 6axpuiayna exi skakrel o = 0,05 xone 80% Kyat ke3inzue
Koppemsinus koapduunenTiniyg mamamed 0,7-gen (R? = 0,5) kemMiH ceHIMI1 aHbIKTay MYMKIH eMec
(Dumep Typrenaipyi OoiibiHIIA XybIK Oara). ConablkTaH cypasbic caHbl MeH CDN CHSKTBI
alHBIMaNBIIap OOMBIHINIA MOHCI3 HOTHXKE OCEPIiH JKOKTBHIFBIH OUTMIpMEN i, aJ MOHII TaOBUIFaH
ocepAiH MeJlllepi IIbIH MOHIHEH achlpa OarajaHraH OOJybl BIKTUMAJI: IIAFBIH 1piKTEMeeri MOHI1
HOTHXKeNepre Oy ToH.

JepexrepaiH camacblHa KaTbelcThl OipHeme wmacene Oap. PageSpeed Insights korine
0ailTaHBICTHI JKETI CAlT YIIIH YII €MeC, €Kl FaHa TOyeJICi3 eeM Kayiabl. bapibik emmey 0ip KyHHIH
22 MUHYTBIHA CBIH]IbI, COHJIBIKTAH CEPBEP/IIH COJ Ke3EHAET1 )KYKTeMeCi HOTHKEre dcep €Tyl MyMKIiH.
bec caiitra enmemMaep apachIHAaFbl MAIIbIpay YiakeH (Bapuanus koddduimenti 0,3-TeH jxoFapsl),
Oyl JAMHAMHUKaJIbIK Ma3MyHFa (ciaiizepiep, OaHHepsiep, CBIPTKBI BHJDKETTEp) ToH. Ouey
Kazakcrannan Teic opHanackan (Google cepBepiepiHeH KYPri3iaai, Oy XKEeprulikTi XOCTUHITETI
calTTap/bIH KiipiCiH KacaH bl KOTEPYl MYMKIH.

Ommenren OeT OipHeIIe XKarF/1ai1a OepuIreH aIpecIieH 1971 COMKec KeaMen/Ii: Keloip aapectep
0acka nomenre (kaznu.kz — farabi.university; kbtu.kz — kbtu.edu.kz), 6acka i HycKacbiHa HeMece
kocbimma cyopomenre (kaznmu.kz — aksay.kaznmu.edu.kz) OarpITTanapl, am TiT HYCKaJIapbl
Ma3MyHbl MEH KeJIeMi >KarblHaH epeKileNneHyl MyMKiH. Tek Oactsl OeT enmieHzi. ANHbIMaIbLUIap
JKarblHaH CYPETTep/ll OHTAWIAHABIPY pe3epBi aIbIHOAABI, CEPBEPAIH JKayall Oepy YaKbIThI
enmmenOeni, CDN Tek TakbIpbinTap OoibIHIIA aHBIKTaMAbl, CMS Tangayra eHreH )KOK. AKbIPBIH/IA,
JU3aiH  KOPPEJSAIUSIBIK OOJIFAaHIBIKTAH, TaObUIFaH OailylaHbICTap ceOerm-calgapiiblK KaThIHAC
peTiHe OKBLIMAaybl THIC: MBICANBI, ipi caiiTTapia kejemai OeTTep ne, KypJeni HHPPaKypbUIbIM aa
Oipre Ke37ecyl MYMKIH.

KopbITbIHABI

13 yHUBEepCcHUTET CAaMTHIHBIH OacThl O€TTepiH MOOWIBAI WMHUTALHS DPEKUMIHAC OJIIIey
motmwxkeciune LCP-HpIH OeTTiH Xalnbl KOJeMIMEH OH OallaHbICHl aHBIKTAIALI: KOJIEM €Ki ece
aptkanna LCP mamamen 53%-ra yiraiinel (B =0,61; 95% CU 0,50-0,72). byn Gaitnansic kenemi 4,7
Mb-tan acateiH caiiTTap ToOBIHIA a1nci3 6onasl (R? = 0,29), conapikTan keixem LCP-HBI TONBIK
TYCiHAIpMEi i s)koHe 6acka (akropinap (emmenodereH) MmaHbs3ab6I 001ybl MyMKiH. CDN MeH cypaHsbic
CaHBIHBIH OCEpPIH aXbIpaTy IpiKTeMe KeJeMi MEH KYpPBUIbIMBI J>KaFbIHAH MYMKIH OOJMabl.
[paxtukansik MoHi: 13 caiitTeig 12-cinge LCP 4 cexynaTaH xKorapsl, an OETTiH KeJieMi — TeKcepy/Ii
OacTayra KOJaibl, OipaK >KajJFbl3 €eMeC KOPCETKIIII.

Keneci 3eprreyne (a) Ti3iMHIH Oapiblk 17 callThiH emmey, (9) CypeTTepIiH YJECiH AYphIC
JKWHAY TOCUTIH Kocy, (0) KalTagamanap apachklHIa K31 MEP3IMIHEH Y3aK Y3UTic jkacay, (B) epicTiK
nepekrepai (Chrome UX Report) maiimanany skone (r) emmeyai KazakcTan immHzeri HyYKTeIeH
KalTayiay opbIHABI O0JIap €.
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KocbiMiia A. Tanpayra enres caiirrap
Al-kecre. Caitrrap 6oiipiaa meanana mouzaepi (LCP ecy petimen)

Caiir LCP, Kesem, Cypanbic CDN Onmem
c Mb CaHbI
kaznau.kz 2,0 0,16 23 1 2
kaznmu.kz 7,4 1,10 32 1 3
astanait.edu.kz 13,6 7,46 47 0 3
ektu.kz 14,0 4,74 115 0 2
nu.edu.kz 15,2 9,49 140,5 0 2
satbayev.university 19,3 11,95 180 0 3
ayu.edu.kz 20,9 6,55 123 0 2
enu.kz 27,4 18,86 122 0 3
amu.edu.kz 29,1 15,22 70,5 0 2
kbtu.kz 30,3 12,58 176 0 3
kaznu.kz 37,0 11,25 66 0 2
tou.edu.kz 43,8 10,69 222 0 3
kstu.kz 63,0 11,45 83 0 2

CDN: 1 — Cloudflare anbikranmbl, 0 — aHBIKTAIMAIBI. OJIIIIEM CaHbI — TOYEJICI3 OJIIIeM e

CaHbI (KBH_ITGJ'IFCH KaﬁTaﬂaManap AJIBIHBIII TaCTaJ'IFaH).
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AHHOTANUsA. B cTathe SMIUPUYECKH aHAIM3UPYETCS CKOPOCTh 3arpy3Kd TJIABHBIX CTPAHUIL
BBICIIMX Y4eOHbIX 3aBefieHuid KazaxcraHa u cTpykTypHble (hakTopbl, Biustomue Ha He€. JlaHHbIe
cobpanbl o 13 caiitam yHuBepcuteToB ¢ nmomomisio PageSpeed Insights API na 6a3e Lighthouse
13.5.0 B pexxume dMYJISAIUH MOOUIBHOTO YCTPONCTBA; JIJIs KaXKIOTO caiTa B3siTa MEIuaHa JABYX WU
TpEX HE3aBHCUMBIX m3MepeHuil. Meaunana nokasarenst LCP (Largest Contentful Paint) cocraBuna
20,9 ¢, ¥ TONBKO OJWH CAUT YJIOKHIICS B «XOPOIIHi» mopor 2,5 cekyHabl. CBSI3b MEXITy 00ImUM
o0BsEMoM crpanunbl 1 LCP Ha norapudmmuyeckoil mkane okasanack cwibHO (f = 0,61; 95% AU
0,50-0,72; R?=0,81): mpu ynBoenuu oobéma LCP yBenunumnBancs npumepHo Ha 53%. Onnako Ha 11
caiitax o0bpéMom Oosiee 4,7 Mb a3ta cBsi3p ocnabeana (R? = 0,29), a Bmusaue CDN ot o0BEMa
OTJIENUTh HE YAAJIOCh, MOCKOJBKY JiBa caiiTa ¢ oOHapyxeHHbIM CDN Obuld cambIMU JIETKUMU B
BEIOOpKE. BpIOOpKa Mayia W HE CiiydaiiHa, JAW3ailH KOPPEJSIMOHHBIN, MO3TOMY PE3yJbTaThl HE
MO3BOJISIOT JIeaTh MPUUYUHHO-CIIEICTBEHHBIE BHIBOIBI.

KiaroueBble cjioBa: BeO-caiiT, ckopocth 3arpy3ku, Core Web Vitals, LCP, Lighthouse,
pEerpeccCHOHHBIN aHaIu3, Beicuiee yueOHoe 3aBeaenue, CDN.

FACTORS AFFECTING THE LOADING SPEED OF WEBSITES OF HIGHER
EDUCATION INSTITUTIONS IN KAZAKHSTAN: AN EMPIRICAL ANALYSIS
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Abstract. This article empirically analyzes the loading speed of the main pages of higher
education institutions in Kazakhstan and the structural factors that influence it. Data were collected
for 13 university websites using the PageSpeed Insights API based on Lighthouse 13.5.0 in mobile
device emulation mode; for each site, the median of two or three independent measurements was
taken. The median LCP (Largest Contentful Paint) indicator was 20.9 s, and only one site met the
“good” threshold of 2.5 seconds. The relationship between the total page size and LCP on a
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logarithmic scale was strong (B = 0.61; 95% CI 0.50-0.72; R? = 0.81): when the size doubled, LCP
increased by approximately 53%. However, on the 11 sites larger than 4.7 MB, this relationship
weakened (R? = 0.29), and the effect of CDN could not be separated from page size, because the two
sites with a detected CDN were the lightest in the sample. The sample is small and non-random, and
the design is correlational, so the results cannot serve as a basis for causal conclusions.

Key words: website, loading speed, Core Web Vitals, LCP, Lighthouse, regression analysis,
higher education institution, CDN.
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Annotation y

The article deals with modern strategies and-methods of teaching pronunciation in the process
of teaching a foreign language. The relevance of the study is due to the importance of correct
pronunciation for the successful formation of communicative competencies and effective linguistic
interaction in a foreign language. Special attentiomis paid to the combination of traditional phonetic
exercises, communicative learning methods and modern digital technologies. Ways of using
audiovisual materials, interactive exercises andispecialized electronic resources to improve the
language skills of learners are being studied. [

Particular attention is paid to contrast analysis, which makes it possible to identify differences
between the phonetic systems of the native language and the language being studied, as well as to
predict possible difficulties. It emphasizes the importance of an individual approach that takes into
account the level of the language, age-specific characteristics and individual phonetic difficulties of
students.

The results of the study show that the comprehensive application of various methods and
technologies contributes to improving the effectiveness of pronunciation learning, reducing phonetic
interference, and developing a confident and understandable foreign-language speech. It was found
that it is necessary to systematically and purposefully form phonetic skills at all stages of learning a
foreign language.
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techndlpgms 1mntevédipnirpe Haeae ogyo RRYATT V3 AHIZV #8 TC RROKHOE @0eeTO B MPOLIecce U3yUeHUs
HWHOCTPAHHOT'O A3bIKA. 3HaHMe S3bIKa BKIIOYAET HE TOJILKO T'paMMaTHY€CKYIO U JICKCUYCCKYIO, HO U
(OHETHYECKYI0  KOMIICTCHIIMIO. UYETKOCTh M TOHSATHOCTh  MPOW3HOLICHHS — ONPEICIISIOT
3¢ (eKTUBHOCTh OOLIEHMSI, U3YYarOIIer0o HHOCTPAaHHbIN s3bIK. [l03TOMY B COBpeMEHHOI MeTo/uKe
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MIPENO/IaBaHus SI3bIKOB O0Y4YEHHE MPOU3HOIIEHUIO PaCCMaTPUBAETCSl KAK CAMOCTOSATEIbHBIA OOBEKT
HAy4YHOTO MCCIIEI0OBAHUS U MPAKTUUECKOMN JAEITeIHbHOCTH.

doHeTHUECKass KOMIIETSHITUS TIPEICTABIIAECT COOO0M CIIOCOOHOCTh MPABUILHO BOCIIPUHUMATD U
BOCIPOU3BO/IUTH 3BYKH WHOCTPAHHOTO S3bIKa, COOMIONATh HOPMBI YIapeHUs, WHTOHAIMU, pUTMA U
temrna peud. OHa WrpaeT 3HAYUTEIBHYIO POJIb B (POPMUPOBAHUU KOMMYHUKATUBHBIX HABBIKOB,
MOCKOJIbBKY Jlak€ IMpU XOpPOUIEM 3HAHUM TPaMMATUKM M JOCTaTOYHOM CJIOBapHOM 3arace
HETIPaBUIILHOE TMPOU3HOIICHUE MOXKET 3aTPydHSATh IMOHMMAaHHWE BBICKA3bIBaHUS coOecemHukoM. B
CBSI3U C ATHM OOy4yeHHe (POHETHUYECKOW CTOPOHE pEeud JIOJIKHO 3aHMMAaTh BaXKHOE MECTO Ha BCEX
JTanax u3y4eHuss MHOCTPAHHOTO SI3bIKA.

[Tpouecc hopMupoBaHUs MPABUIBHOTO MPOU3HOMICHUS SBISIETCS CIIOKHOW U MHOTOTPaHHOMN
3ajiauel, Tpedyrolieil cucreMaTuyeckoil paboThl Kak CO CTOPOHBI MPENOAABATENS, TAK U CO CTOPOHBI
oOyvarorerocst. OH BKIIOYAaeT pa3BUTHE (POHEMATHYECKOTO CIIyXa, COBEPIICHCTBOBAHUE
APTUKYJSIITUOHHBIX HABBIKOB, YCBOCHHE OCOOCHHOCTEW 3BYKOBOM CHUCTEMBI HM3Y4aeMOTO SI3bIKa U
(dbopMupoBaHue CrOCOOHOCTH MCIOJIB30BaTh MOJTYYEHHBIC 3HAHHS B MPOIECCE YCTHOTO OOIICHUSI.
[Ipu »TOM HEOOXOAMMO YUUTHIBATH, YTO KAXKJIBIN S3BIK 00JIa1aeT COOCTBEHHOM CHCTEMOM IIACHBIX U
COMJIACHBIX 3BYKOB, ONPEACIEHHBIMU IpaBUJIaMHU YIApEHUs, HMHTOHAMOHHBIMM MOJEISIMU H
0COOEHHOCTSIMHA PUTMUYECKON OpraHU3alNH PEYH.

OnHOM M3 OCHOBHBIX TPYIHOCTEH MPU HM3YYEHUU HMHOCTPAHHOTO SI3bIKA SIBISIETCS BIIMSIHUE
pooHOro s3blka Ha mnpousHouieHwe. OOydyaromuecs: HEPEAKO MEPEHOCAT  IPHUBBIYHBIC
ApPTUKYISIIUOHHBIE IBM)KEHHSI, THTOHALIMOHHbBIE MOJICNIA U IIPaBUjia MPOU3HOILIEHUS] POAHOTO SI3bIKa
Ha U3y4aeMbIi SI3bIK. DTO MOXKET IPUBOIUTH K BOZHUKHOBEHHUIO (DOHETHYECKHUX OITHOOK, KOTOPBIE CO
BPEMEHEM 3aKPEIUISIOTCS U CTAaHOBSTCS yCTOMYMBBIMU. [103TOMY BakHOU 3ajayeil mpenogaBaresis
SIBJISIETCS] CBOEBPEMEHHOE BBISBIICHUE U MPEAYIPEkKACHUE TOAOOHBIX OIINOOK, a TAK)KE OpraHu3alus
I[eJICHAIIPABICHHOW PabOTHI IO PA3BUTHIO MPABWIBHBIX MPOU3HOCUTEIHHBIX HABBIKOB.

B nocneanue rosipl B IMHIBUCTUYECKUX U METOJUYECKUX UCCIIEOBAHUAX B 0071acTH 00yUYEHUS
MIPOU3HOIICHHUIO BBIACIISAIOTCS JBAa OCHOBHBIX MOJIX0/A:

1. moCTHXEHHUE MPOU3ZHOIIEHUS, OJTM3KOTO K MPOU3HOIICHUIO HOCUTEJS s3bIKa (nativeness);

2. obecnieuenue nousTHocTH peur (intelligibility);

HccnenoBanus MOKa3bIBAIOT, YTO B COBPEMEHHOM SI3bIKOBOM OOYYE€HHUU MPHOPUTETHOE
3HAQYEHUE UMEET BTOPOM MOAXOJl — IMOBBIINICHHE TMOHATHOCTU MpousHolIeHus. OCHOBHas IEJb
KOMMYHHUKAIIMH 3aKJII0YaeTCs B YCTAaHOBICHUH 3(PPEKTUBHOTO KOHTAKTa CO CIIyIIaTeNeM, TOra Kak
a0COJIFOTHOE COBEPIICHCTBO MPOU3HOIICHUSI CTAHOBUTCS BTOPOCTETICHHOM 3a1a4Cid.

Hapsiny ¢ TpaguiiHOHHBIMU METOAaMU OOY4YEeHHSI TPOUZHOIICHUIO — MUHUMAJIbHBIMU ITApaMU,
ApTUKYISIIUOHHBIMH YIIPAXKHEHUSMU U paOOTON HaJl MHTOHAIIMEH — IIMPOKO MPUMEHSFOTCSI HOBBIE
nonxoApl: TexHMkKa shadowing, WHTETpUpOBaHHBIE 3aHATHA M HCIOJB30BAHUE MHQPPOBHIX
WHCTPYMEHTOB. Takue MOAXOAbl IMOMOTAlOT Pa3BUBaTh HABBIKM MPOU3HOIICHUS Yy4yalluxcsi B
YCIIOBUSIX PEaIbHON KOMMYHHUKAIIUU.

AHanu3 1urepaTypbl U METOJIOJIOT s

Hayunas nuteparypa, NOCBSIIEHHAas METOAMKE OOYyYEHHs IPOU3ZHOIICHHUIO, MOXET OBbITh
paszesieHa Ha TPU OCHOBHBIX HANPABJICHUS:

1. Konnermium intelligibility u nativeness.

UccnenoBanua Manpo u /[lepBuHra noqué€pkuBaroT HEOOXOAMMOCTb pPa3InyaTh IOHSATHS
noHsTHOCTH peun (intelligibility) u OM30CTH K MPOU3HOIICHUIO HOCUTENS s3bIKa (nativeness). [2, c.
379] 1o X MHEHHUIO, LIETBI0 N3YYAIONTUX HHOCTPAHHBIH SI3bIK JOHKHO OBITh HE «IPOU3HOIICHUE 03
aKLIEHTa», a peub, KOTOpas JErKO BOCIPUHUMAETCS M MOHUMAETCS CIIylIaTeleM. OTOT B3IV B
MOCJIEAYIONINE TOJIbI CTa7 OCHOBOM MHOTHUX METOJMYECKUX MOIXO/I0B.

2. Monxon Lingua Franca Core (LFC).

Jlxenkunc (2002) npemyioxkuna koHneniuoo Lingua Franca Core B 00yueHHUH TPOU3HOIICHHUIO
WHOCTPAHHOTO  sI3bIKa, OOOCHOBaB HEOOXOJUMOCTh TMPUOPUTETHOTO OOydYEHHS  BAKHBIM
(hOHETHYECKUM €IUHUIIAM B YCIIOBHUSX MEXIYHAapoaHON KomMMyHuKanuu. [3, c. 83] Hampumep,
0co00e 3HaueHUE JJI MOJIb30BaATENEH MEKIYHAPOAHOIO SA3bIKa UMEIOT MPAaBUIbHOE MPOU3HOILIEHUE
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yIapeHusi, WHTOHAINH, pa3Iu4yhe JOJITHX M KPAaTKUX TJIACHBIX, a TaKKe HEKOTOPBIX COTTIACHBIX
3BYKOB.

3. lHTerpupOBaHHbBIC U HHHOBAIIMOHHBIE METO/IBI.

Pa6otsr Cencu-Mypeuu u e€ coaBTOpOB MOKa3bIBAOT 3(p(PEeKTUBHOCTD MHTETpaluy 00ydeHUs
MIPOU3HOUICHHUIO C IPYTUMH S3BIKOBBIMHA HaBBIKAMH — JIEKCHKOH, ayIMPOBaHNEM U KOMMYHHKAITUCH.
Kpome TOro, ucnonp3zoBanue TexHUKM shadowing, apTUKYISLMOHHBIX WHCTPYKIMH, a TaKxke
MporpaMM aHaJin3a MPOU3HOIICHHWS HAa OCHOBE MCKYCCTBEHHOTO HMHTEIUIeKTa NaéT 3¢(dexruBHbIC
pe3yNbTaThl B HOBBIIEHUH (DOHETUYECKON KOMIIETEHLIMHU CTYIEHTOB. [1]

4. IIpoGnemMbl OLleHUBaHUS U OOPAaTHOM CBSI3U.

JleBuc (2023) nopuépkuBaeT HEOOXOAMMOCTb HCIOJIB30BaHUS IMpH OLieHKe 3(dexkTuBHOCTH
00y4eHUs MPON3HOIIECHUIO KPUTEPHEB, OCHOBAHHBIX HE TOJIBKO HA (POHETHUYECKOH MPABUIBLHOCTH, HO
U Ha KOMMYHUKAaTUBHOW NOHATHOCTU. [4, c. 557] Ilo3TOMy B COBPEMEHHBIX HCCIIEJOBAHUAX
WH/IWBUJyalbHAsE OOpaTHasi CBA3b M TEXHOJOTHYECKass oOpaTHasi CBA3b PAcCMATPUBAIOTCSA Kak
Ba)KHbIE CTPATETUU 00yUYEHHsI TPOU3HOLICHHIO.

Pe3ynprarsl

AHanu3 nuTeparypsl okasai, 4to 3(ppeKTuBHbIE CTpaTeruu 00y4eHUs IPOU3HOLICHUIO MOKHO
pa3ienuTh Ha TPU OCHOBHBIC TPYIIBI: TPAJAUIMOHHBIE METONBI, MHTETPUPOBAHHBIC IOIXOABI H
MHHOBAIIMOHHBIE TEXHOJIOTUYECKHE PELICHMUS.

1. OpdexTUBHOCTD TPaAULIMOHHBIX METOJIOB.

Takue MeTOonbl, KAK MUHUMAJIbHBIE Mapbl, (OHETUYECKUE YIPAKHEHUS, apTUKYISALUOHHBIC
WHCTPYKIIMU ¥ paboTa HaJ| MHTOHAIMEH, OKa3ainuch 3(pHEeKTUBHBIMU JIJIS1 HCTIPABICHUS OTAEITBHBIX
o1IMOOK B MPOU3HOIIEHNH ydauxcs. OHako, kak ormeyatoT Manpo u [lepsunr (2011), 3Ti MmeTo b1
4acTO OPHEHTUPOBAHbl Ha JIOCTHXKEHHME nativeness M HE Bcerga OOECIEeYMBAIOT BBICOKYIO
KOMMYHUKAaTHBHYIO 3()(heKTUBHOCTB.

2. Pe3ynbrarbl IPpUMEHEHUSI UHTETPUPOBAHHBIX CTPATErUH.

Cornacuo uccnenoBanusM Cencu-Mypcun u e€ coatopoB (2010), mnTerpanust oOydeHus
IIPOM3HOUIEHHUIO B 3aHATUS IO JIEKCHUKE, ayIMPOBaHMIO M KOMMYHMKALIMM CIIOCOOCTBYyeT Oolnee
YCTOWYMBOMY Pa3BUTHIO (DOHETUYECKUX HABBIKOB CTyNEHTOB. Ha MHTErpHpOBaHHBIX 3aHSATHIX
ydaluecs IoIy4aroT BO3MOKHOCTb IIPAKTUKOBATh IPOU3HOILIEHHE HE U30JIMPOBAHHO, a B PEaJIbHBIX
KOMMYHUKATHBHBIX CUTYyaIUsX.

3. Texnuka shadowing u 1pyrue THHOBAITMOHHBIC TTOIXO/IBI.

Merton shadowing, TO ecTh MpOCIyIIMBaHUE U HEMEJIEHHOE TOBTOPEHUE YCIIBIIIAHHONW peyH,
COTJIACHO HECKOJIbKUM HCCIIeIOBaHUsAM, B ToM 4uciie pabore Canuma (2020), momoraet ydamumcs
Jqydllle yCBamBaTh PUTM M HHTOHauuio. Kpome Ttoro, mudpoBble MHCTPYMEHTBHI — HalpUMeEp,
MOOWJIBHBIE MPUJIOKEHUSI M IPOrpaMMbl OLEHKH IPOU3HOIIEHUS Ha OCHOBE MCKYCCTBEHHOIO
MHTEeJUIeKTa — Onaronaps oOpaTHOMN CBsI3U B peXXHMME PeajbHOI0 BPEMEHH 3HAUUTENIFHO MOBBIIIAIOT
MOTHUBALMIO U PE3YIbTaThl YUALIUXCSL.

4. Pezynbrarhl moaxoaa, ocHoBaHHoro Ha intelligibility.

B wuccnenoBanum JleBuca (2023) ormewaeTcs, UYTO KOTJa YyYalluMCs Mpeaiaraioch
COCPEIOTOYUTHCS HE Ha COBEPIICHCTBE MPOU3HOLICHHUS, a HA MOHATHOCTH PEYM, OHU YyBCTBOBAIHU
cebst Oonee CBOOOMHO, a KOMMYHHMKAaTWBHasi S()(PEKTHUBHOCTH TOBBINIATIACh. ODTOT PE3yJIbTar
cornacyetcs ¢ moaenbio LFC Jlxxenkunc (2002).

OO6cyxaeHune

[TonydyeHHble  pe3ynbTaThl  JIEMOHCTPUPYIOT  3(deKTuBHOCTH  cTpareruil  oOydeHus
MPOU3HOUICHNIO TP TPETONAaBaHNH WHOCTPAHHOTO SI3bIKA. XOTA TPATUIMOHHBIE METOIbl —
MOBTOPEHHUE U (POHETHUYECKUE YINPAXKHEHUS — JAIOT ONpPEeIEHHbIE MOMOKHUTEIbHBIC PE3yNbTaThl,
6osiee BbICOKast 3 PEKTUBHOCTh HAOMIOAAETCS MIPH X COYETAHUU C COBPEMEHHBIMH TEXHOJIOTUSIMHU
Y MHTE€PAKTUBHBIMU TOAXOJIaMH.

Hanpumep, Obuto ycTaHOBiE€HO, YTO (DOHETHUECKHE TPEHUPOBKU C HCIIOJIb30BaHHEM
ayAMOBU3YyaJIbHBIX CPEJCTB M MOOMJIbHBIX PUIIOKEHHUH MOBBIIAIOT MOTHBALIMIO YYAILUXCS U 1€1aI0T
CaMOCTOsITeNIbHBIE 3aHATHA Oosee 2P PEeKTUBHBIMU.
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Kpome Toro, pe3yabrarsl MOATBEPKIAIOT, YTO KOMMYHHUKATUBHBIN MOAXO/ SBISETCS Ba’KHBIM
cpeacTBoM (opMUpOBaHMS MPaBHIBHOTO MpOU3HOLIeHUs. VccienoBaHMs IOKa3bIBalOT, 4YTO
y4aliecs: yKpervisioT CBOM HaBbIKM HE TOJIBKO MOCPECTBOM 3alIOMUHAHUS (DOHETUUECKUX MPaBUII,
HO U Onarozapsi IPUMEHEHMIO MTPABUIILHOTO MPOU3HOILEHHS B ITPOLIECCE PEaIbHOTO OOIEHHS.

OTO CBUAETEIHCTBYET O HEOOXOAMMOCTU MOJEIUPOBAHUS PEUEBBIX CUTYyallUd, OpraHU3aluu
poneBbix urp (role-play) u nuanoros B mporecce 00ydeHus: IPOU3HOLICHUIO.

E1mé onHUM Ba)KHBIM aCIIEKTOM SIBIISIETCS TO, YTO METOIMYECKas IMOrOTOBKA MpernoaBaresieit
UrpaeT pelarollyio pojib B 00ydeHun npousHolleHuto. Ecnu nenaror Xopomio 3Haet (poHeTHIECKHe
CUCTEMBI U YMEET UCIOJIb30BaTh COBPEMEHHbIE TEXHOJIOTUH, HABBIKM MPOU3HOLICHUS Y Y4alUXCs
¢dopmupyrorcst Obictpee. [losTomy mnoBbllieHHe KBanupUKalMKU HpenofaBaTesiel M MpOBEIECHUE
CHEIHAJIbHBIX CEMUHAPOB-TPEHUHIOB 110 (POHETUKE SIBJISIOTCS aKTyaJbHBIMU 3a/1a4aMU C HAy4HOH U
IIPAKTUYECKON TOUKU 3PEHUS.

Cnenyer OTMETUTb, 4YTO OOy4YeHHME MPOU3HOUIEHHIO HE JOHKHO OrpaHUYMBATHCS
M30JMPOBAHHBIM H3y4EHHEM OTIENbHBIX 3BYKOB. BakHoil nenpio sBisgercs (opMupoBaHue
CIOCOOHOCTH MPaBUJIBHO MCIOJIB30BaTh (POHETHUECKHE CpeacTBa B CB3HOM peun. Jlaxke mpu
IIPaBUWJIBHOM IPOM3HECEHUH OTIEIIBHBIX 3BYKOB pe€4b MOXKET BOCIIPUHMMATBHCS KaK HEECTECTBEHHAS,
eciau oOyyaroluiicss He COOMI0aeT HOPMBI CIIOBECHOTO W (hpa3oBOro yJIapeHHs, WHTOHAIUHU,
nay3aiuu 1 temna. IlosTomy HeoOXOAMMO MOCTENEHHO MEPEXOAUTh OT pabOThl HaJ OTACIBHBIMU
3ByKaMH K MPOU3HOIIEHUIO CJIOB, CIOBOCOYETAHUM, MPEIJIOKEHUHN U IETBIX TEKCTOB. TakoM Moaxo.n
CHOCOOCTBYET NMEpPEeHOCY CHOPMUPOBAHHBIX HABBIKOB B PEaJbHbIC KOMMYHHKATUBHBIE CUTYallHUH.
Wcnonp3oBaHue WrpoBbIX 3a/laHUM, MApHOM W TPYyNNoBOMl pabOThl, pOJNIEBBIX WUIP U
KOMMYHUKATUBHBIX YIPaXXHEHUH MO3BOJSET CO3/aTh ONarompusTHYIO 0o0pa30BaTelbHYIO Cpeny U
CHM3MTb CTpax Mepes] COBEPIIEHUEM OIINOOK.

B mpouecce oOydeHuss HEOOXOAMMO TOAACPKHUBATH MOJOKUTEIBHOE OTHOIICHHE K
CaMOCTOSITEJIbHON peueBOM IPAKTHKE, IIOCKOIbKY YBEPEHHOCTh B COOCTBEHHBIX CHJIaX CIIOCOOCTBYET
0oJiee aKTUBHOMY y4acTHIO B OOIIIEHUU HA MHOCTPaHHOM si3bIke. [IpenonaBaresto cienyeT oOpamarb
BHUMAaHHE HE TOJIBKO Ha OIMOKH, HO M HAa MHIUBUAYAIbHBIN IPOrpecc KaXK10ro 00y4arouierocs.

OpnHako ObUTH BBISBIICHBI U ONpeesiéHHbIE IpoOneMbl. B yacTHOCTH, BiusHUE (POHETHUECKON
CHCTEMBbI POJHOTO SI3bIKA YYaIIUXCS BO MHOTHX CIy4asX OCTa€TCs OCHOBHBIM MCTOYHUKOM OLIMOOK
B TPOM3HOIIEHUH. ITa mpobiema Has3biBaeTcs (¢GoHeTHuecko wuHTepdepenuueit. g eé
IIPEOJI0IEHUSI HEOOXOIMMBbI KOHTPACTUBHBIIM aHAIN3 U MHIUBUAYAJIbHBIN MOAXO.

B 1ienom pe3ynbrarsl 00CyKIeHUs TOKA3bIBAIOT, YTO 115 pa3padoTKu 3((HEKTUBHBIX CTPATETHii
0o0y4eHHUs1 MPOU3HOLICHUIO HEOOXOAMMO COYeTaTh TPAJAULMOHHBIE (DOHETHYECKHE YIpPaXKHEHHUS,
KOMMYHUKAaTHBHbIE METOJbl, COBPEMEHHBIC TEXHOJOTHH U MNpOo(ecCHOHATBHOE MaCTEpPCTBO
MpernogaBaTeseu.

3akiaoueHue

Kak moka3piBaeT TpOBENEHHBIN BBINIE aHaIU3 M 00CykaeHHE, dPPEeKTHBHOE OOydeHHE
MIPOU3HOLICHUIO IPY NPENOAaBaHUN HHOCTPAHHOTO SA3bIKa TPEOyeT MHOTOCTOPOHHETO MOIX01A.

HccnenoBanus  NOKa3bIBAKOT, YTO  TPAJULMOHHbIE  (DOHETHYECKHE  YIPaXXKHEHUS
MOJTrOTABIIMBAIOT YYAIIUXCA K IPAaBWJIBHOMY IIPOM3HOLIEHMIO HA HAyaJbHOM JTale, OJHAKO s
JOCTH)KEHUS] YCTOMYMBOTO pe3ylbTara HEOOXOIUMO COYeTaTb KOMMYHHKATUBHBIE METOJBI,
COBPEMEHHBIE TEXHOJIOTUH U UHTEPAKTUBHBIE CTPATErUHU.

Kpowme toro, mist mpeomosnenust mpooiaemsl oHETHIECKOW HHTEep(dEepEeHITNN O0TBIIOE 3HAYCHUE
UMEIOT YNPaKHEHHsI, OCHOBAHHbIE Ha KOHTPACTUBHOM AaHAJIM3€, a TAK)Ke METOAMYECKUI MOIXOf,
OpPHEHTUPOBAHHBIN HA HHIUBUIYaJIbHBIE IIOTPEOHOCTH yUYaIIerocs.

Meroauueckas u oHeTHUECKas MOATOTOBKA MPENoJaBaTelis 3aHUMAET PEIIaolee MECTO B
3TOM TMPOLECCE, MOCKOJIBKY IEaror IO/DKEH 3HaTh HE TOJNBKO (DOHETHYECKHE CHCTEMBI, HO U
COBpPEMEHHBIE CTPATETHH UX MPENoJaBaHMUs.

Ocoboe 3HaueHue B nporecce 00y4eHus MPON3HOMIECHHIO UMEET Pa3BUTHE (POHEMATHIECKOTO
cillyXa, TO €CTb CHOCOOHOCTM pa3iuyaTb W  paclo3HaBaTb 3BYKHM pE4YM, HMEIOLIUE
CMBICJIOpA3IMUUTENbHOE 3HaueHHe. Eciu o0yJaromuiicst He MOXKeT Y€TKO pa3inyarh OnpeieEHHbIe
3ByKHM WHOCTPAHHOTO $3blKa Ha CIIyX, €My OyAeT CIOXHO IpaBWJIbHO BOCIPOU3BOIUTH UX B
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coOcTBeHHOM peun. [1o 3Toil mpuurHe 00ydueHHe MPOU3ZHOIIEHHUIO JOHKHO COYETATh YIIPa)KHEHUS Ha
ayIMpOBaHUE U pa3IUYEHUE 3BYKOB C TMPAKTHUKOM HUX CaMOCTOSATEIBHOTO MPOM3HECEHUS.
[locTeneHHoe pa3BUTUE CIYXOBOIO BOCHPUATHSA IIOMOTraeT OOydarolUMCs Jydllle IMOHUMATh
MHOS3BIUHYIO peUb U MOBBIIIAET TOYHOCTh €€ BOCIIPOU3BEICHMS.

CoBpemeHHast MeTO/IMKa IPEToiaBaHusl MHOCTPAHHBIX S3bIKOB IPEANOiaraeT CIoIb30BaHUE
pa3HOOOpa3HBIX METOJIOB U CPEACTB O0YUEHUS IPOU3HOIIECHHIO. D((EKTUBHBIMHU CPEACTBAMH TAKKE
SIBIIIIOTCS ayAM03aIlMCH, BUJIEOMaTepUallbl, THTEPAKTUBHbIEC YIIPAXKHEHUS U CHIELIMATIbHbIE IIU(PPOBbIE
MPUIIOKEHUS], TO3BOJIAIOLIME MHOTOKPAaTHO MpPOCIYIIHMBaTh OOpaslbl peuyd W CpPaBHMBATh HX C
COOCTBEHHBIM IpoU3HOLIEHHEM. [IpuMeHeHne Takux METOAOB JejaeT mpolecc olOyueHus Ooiee
HaIVISIIHBIM, [10CJIE0BATEIbHBIM U UHTEPECHBIM.

Takum 00pa3zom, A1 COBEPIIEHCTBOBaHMS CTpareruii oOy4yeHHs! MPOU3HOUICHUI0 MOXKHO
CeNaTh CICNYIOIINE BHIBOJIBL:

* UHTErpPUPOBATh TPAJUIIMOHHBIE U COBPEMEHHBIE METO/IbI;

* oOecrieynBaTh aKTUBHOE Y4aCTHE YYaIIUXCs B PEUEBBIX CUTYALUsAX;

* 3(h(pexTUBHO UCTIOIB30BATh Ay IMOBU3YyaJIbHbIE CPEICTBA U MOOUIIbHBIE MTPHIIOKEHUS;

* BHEAPATH CHEIMAJbHbIE YIPAKHEHUS, HAlpaBlICHHbIE HAa CHWXKEHHE (POHETHUYECKON
uHTepdepeHIuy;

* CUCTEMaTHYECKU OPraHU30BbIBATh MOBBIIICHUE KBaTHU(PUKALIMY NPENoAaBaTesei.

Tonbko MpH KOMILJIEKCHOM MPUMEHEHUHU ATHX (PaKTOPOB MPOIECC 0OyUYEeHUs MPOU3HOIICHUIO
MHOCTPAHHOTO s3bIKa OyleT 3(QQeKTUBHBIM U OyneT CIOCOOCTBOBaTh IOBBIIMICHUIO PEYEBOU
KOMITETEHIIMHN ydauuxcs. Takum oOpazom, npaBuibHOE (HOPMUPOBAHKE NMPOU3HOLIEHUS SBISETCS
OJHUM W3 BaXXHEMIIMX YCIOBUH YCHEIIHOIO OBJAJACHHWS HWHOCTPAaHHBIM s3bIKOM. OHO
HEINOCPEACTBEHHO CBA3aHO C Ppa3BUTUEM HABBIKOB ayJUpPOBAaHUSA, TOBOPEHUs U  oOmen
KOMMYHHUKaTUBHON KOMIIETEHIIMH.

Cucremarnueckass pabota Haa (OHETUYECKOM CTOPOHOM pe4H IO3BOJISIET TOBBICHTH
pa300pUMBOCTh BBICKA3bIBAHUHM, YAYYIIUTh MOHMMAaHHE YCTHOW pedn U cPopMHUpoBaTh Oonee
YBEPEHHbIE HABBIKM MHOA3BIYHOIO oOmeHus. CienoBaresbHO, 00yuyeHHe MPOU3HOILEHHUIO J0JIKHO
paccmarpuBaTbCs HE KaK BTOPOCTENEHHBIM AJIEMEHT S3bIKOBOW IOATOTOBKH, & KaK HEOThEMJIEMasl
4acTh 1IEJIOCTHOTO Mpoliecca NPEeNnoAaBaHus HHOCTPAHHOIO SI3bIKA.

Cnmcok MCIoJIb30BAHHOM JTUTEPATYPbI:
1. Celce-Murcia, M., Brinton, D. M., & Goodwin, J. M. (2010). Teaching Pronunciation: A
Course Book and Reference Guide (2nd ed.). Cambridge: Cambridge University Press.
erwing, T. M., & Munro, M. J. (2005). “Second Language Accent and Pronunciation Teaching: A
Research-Based Approach.” TESOL Quarterly, 39(3), 379-397.
enkins, J. (2002). A sociolinguistically based, empirically researched pronunciation syllabus for
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TypcynoBa tapna ’JKaMOHTalKbI3bI.,
a OpsbinOexoBa I'yiiHa3z KypMaHKYJIKBI3bI
s mazucmp, a2a OKblmyuibl

anem minodepi kaghedpanapol
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n Hvimxkenm, Kazaxcman

mazucmp, aza OKbinyuibl
anem minodepi kageopanapol
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Anparna. Makanajga IIeT TUIIH OKBITY HPOLECIHAE alTbUIBIMIBI OKBITYABIH 3aMaHayd
CTpaTerusjiapbl MEH oficTepl KapacThIpbUIabl. 3€pTTEYAIH ©3€KTUIN KOMMYHHUKATUBTI
KY3BIPETTUIIKTI COTTI KAJIBIITACTHIPY XKoHE IWeT TutiHAe TuimMai TUIAIK e3apa 9peKeTTecy YIIIiH 1yphIc
ANTBUTYIBIH ~ MaHBI3ABUIBIFBIHA ~ OaimaHbicThl.  JlocTypmi  (OHETHKAIBIK — KATTBHIFYIAPIH,
KOMMYHUKATHUBTI OKBITY O/IICTEpIH JKOHE 3aMaHayd LHUQPIIBIK TeXHOJIOrHsapasl OipikTipyre Oaca
Hazap aymapeuianel. OKYMIBUIAPIBIH TUIMIK JAFIbUIAPBIH  JKaKCcapTy YIIIH —ayIdOBH3YyaJJIbI
Marepuaiapibpl, WHTEPAKTHBTI JKATTBIFYIapAbl >KOHE apHailbl JJIEKTPOHIBIK pecypcTapibl
naiianany *Kougapel 3epTTEIye.

AHa TiJ1i MEH 3epTTeNeTiH TUIAIH (POHETHKANBIK KYHelepl apachblHIaFbl albIpMaIIbIIBIKTAP/IbI
aHBIKTAayFa, COHJAi-aK BIKTUMal KHUBIHJBIKTapAbl OOJKayFa MYMKIHIIK O€peTiH KOHTPAaCTThI
Tajjayra epekile Hazap ayfapbiianel. On TUIII MEHrepy JeHreiiH, jKac epeKILEeNIKTEepiH >KoHe
OKYIIBUIAP/IBIH KeKe (DOHETUKAIIBIK KUBIHBIKTAPBIH €CKEPETIH KEeKe KO3KAPACThIH MaHbI3IbIIBIFBIH
KepceTesi.

3epTTey HOTHXKENEpl SPTYPIIl SICTEP MEH TEXHOJOTHSIIAPABI KEIICH I KOJIAaHy alThUIBIMIBI
OKBITYJIbIH THUIMAUIILH apTTBIPYFa, (DOHETHKAJIBIK KeIepriuiepli as3aiTyra »oHe CEHIMJ JKoHe
TYCIHIKTI LIET TITIIHAE COUNeY/ll AaMbITYyFa bIKIaJl eTeTiHiH Kkepcereai. llleT TiniH ylipeHyniH 6apibIK
Ke3eHAepiHae (poHEeTHKANbIK JaFablIapAbl KYHell >KoHe MAaKcaTThl TYpAE KaJbIITACTBIPYy KaxXeT
E€KEHIIT1 aHBIKTAJIIEL.

KinT ce3nep: aiiTbury, (hOHETHUKANBIK >KATTBIFYIap, KOMMYHHKATUBTI 9iC, (DOHETHUKAIIBIK
KEJIePTi, TEXHOJIOTHs, MOTHBAIIUS, O/IC, HHTEPAKTUBTUIIK, JIMHT BUCTHKAJIBIK KY3bIPETTLUIIK.

A COMMUNICATIVE APPROACH TO TEACHING PRONUNCIATION IN A
FOREIGN LANGUAGE AUDIENCE

Tursunova Tyrna Zhamontaevna,
Orynbekova Gulnaz Kurmankulovna
Master, Senior Lecturer
at the Department of World Languages
of the Zh.A. Tashenev University
Shymkent, Kazakhstan
Email:tyrna 29@mail.ru
Master, Senior Lecturer
at the Department of World Languages
of the Zh.A. Tashenev University
Shymkent, Kazakhstan
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i Special attention is paid to contrast analysis, which makes it possible to identify differences
between the phonetic systems of the native language and the language being studied, as well as predict
possible difficulties. It emphasizes the importance of an individual approach that takes into account
el exréllodd” disguages profdaem syratggiesaaac emstivsdmdfintdaciingl phometici atitfncuhtidseopstuden tsf
teaching a foreign language. The relevance of the research is due to the importance of correct
pronunciation for the successful formation of cogymunicative competencies and effective linguistic
interaction in a foreign language. Special attention is paid to the combination of traditional phonetic
exercises, communicative teaching methods and modern digital technologies. Ways to use
audiovisual materials, interactive exercises, and specialized electronic resources to improve students'
langcuage skills are being explored.



The results of the study show that the integrated use of various methods and technologies
contributes to improving the effectiveness of pronunciation training, reducing phonetic interference
and developing confident and understandable foreign language speech. It was found that it is
necessary to systematically and purposefully develop phonetic skills at all stages of learning a foreign

language.
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words: pronunciation, phonetic exercises, communicative method, phonetic interference, technology,
motivation, methodology, interactivity, linguistic competence.
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IPOOEKTUBHOE UHTEI'PUPOBAHUE UICTOPUYECKUX MATEPHUAJIOB O
KYMABEK AXMETYJIbl TAHIEHEBE B 3AHATHUSA 110 PYCCKOMY A3bIKY

AruaunioBa EceHkyab ApucTtan0eKoBHA
Cmapwuii npenooasamens kageopwvl « Pycckuil u y36exckuil a3uikunAO « Ynusepcumem
umenu K. A. Tawenesa», [Llvimkenm, Kazaxcman

AHHoTanusi. B cratbe paccMaTpuBalOTCAd TEOPETUYECKUE M IPAKTUYECKHE ACIIEKTHI
MHTETpali UCTOPUYECKOr0 MaTepHaa B Impouecc o0ydeHus pycckoMy si3biky. Ocoboe BHUMaHue
yZeJsieTcs UCIOIb30BaHUI0 MaTepualioB o XKymabeke AxmeTynbl TaleHeBe — rocy1apcTBEHHOM U
o01IeCTBEHHO-OIUTHYECKOM JiesiTenie Ka3zaxcraHna, BHECIIEM 3HAYUTENIbHBIN BKJIaJ B COXpaHEHUE
TEPPUTOPUAIILHON LIETOCTHOCTU CTPaHbl U YKpeIieHue e€ rocynapcTBeHHOCTH. OO0CHOBBIBAETCS
rearoruueckast 1esnecoo0pa3HOCTh BKIFOUEHHUS] HCTOPUUYECKUX TEKCTOB B COJEPIKAaHUE 3aHATUHN 110
PYCCKOMY SI3BIKY C II€TIbIO TOBBILICHUS Y4€OHOW MOTHMBALlMHU, PACHIMPEHMS CIIOBAPHOTO 3araca u
Pa3BUTHSI KOMMYHUKAaTUBHBIX HaBBIKOB O0YUaIOIIUXCS.

Lenp wuccnenoBaHusi 3aKiroyaeTcs B onpeAeiaeHUd 3(PQPEeKTUBHOCTH HCIIOIb30BaHUS
uctopuueckux marepuaion o JXKymabeke TamieneBe B GOpMUPOBAHUU S3bIKOBBIX, KOMMYHHUKATUBHBIX
U aHAJTUTUYECKUX KOMIIeTeHUUH oOydaronmuxcs. B pabore paccmarpuBaroTcs AMIAKTHUECKUE
BO3MOXKHOCTH MEXIPEIMETHON HMHTETpaluy, pa3padaThIBalOTCS 3a/JaHus, HalpaBICHHbIE Ha
pa3BUTHE HABBIKOB aHaJM3a TEKCTa, AapryMEHTallMd, YCTHOM W IHCbMEHHOM  peYH.
MeTonoI0OTHYECKYI0  OCHOBY — HCCIEAOBAHMS  COCTABISIOT  AHAJIU3  HAYYHO-METOJINYECKON
JUTEPATYpPhl, earoruueckoe HaOIoIeHUE, SKCIIEPUMEHT, CPaBHUTEIbHBIN aHaNIU3 U 0000IIeHne
pe3yJIbTaTOB.

[Ipennonaraercs, 4YTO CHCTEMAaTHYECKOE HCIOIb30BAaHUE HCTOPUUECKOTO Marepuaja Ha
3aHATUAX [0 PYCCKOMY $I3bIKY CIIOCOOCTBYET IOBBIIIEHUIO I103HABATEIBHON aKTUBHOCTHU
oOydaronuxcs, (HOPMUPOBAHHUIO HABBIKOB CaMOCTOSITENIHOTO BBIPXKEHHSI MBICIICH M pa3BUTHIO
KPUTHYECKOTO MbllIeHus. [[pakTnyeckas 3HaUMMOCTh UCCIEA0BAHMS 3aKIIFOYAETCA B BO3MOXHOCTH
NPUMEHEHHS TMPEUIOKEHHBIX METOAWYECKHX TMOAXOA0B B 00pa3oBaTeIbHOM Tpolecce s
COBEPILICHCTBOBAHMS IPENOJABAHMUS PYCCKOTO $3bIKA HA OCHOBE MEKIIPEAMETHBIX CBS3EH.
HcnonszoBanue ucropuueckoro Hacuenus Kymabeka TameHeBa Takke 001aaeT BOCIUTATEIbLHBIM
MOTEHIIMAJIOM, CIIOCOOCTBYS (POPMHUPOBAHUIO TPAXKIAHCKOM OTBETCTBEHHOCTH, NATPUOTH3MA U
YBaXXKUTEJIBHOTO OTHOLLIEHUA K ucTopuH Ka3zaxcraHa.

KuroueBble cjioBa: MeXNpeaMETHAs UHTETPalKs, 00yuYeHUE PYCCKOMY SI3bIKY, HCTOPUYECKUI
Mmatepuai, JXKymabek TameHeB, KOMMyHUKAaTHUBHAsI KOMIIETEHIUS, PEUEBbIE€ HABBIKH, KPUTHUYECKOE
MBIIIJIEHUE, yueOHasi MOTUBALMS, TATPUOTHUECKOE BOCIIUTAHNUE.
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Beenenne

B ycnoBusx MoaepHU3aMK CUCTEMBI 00pa30BaHus U MEPEX0/ia K KOMIETEHTHOCTHOM MOIETH
o0yueHust 0coOyr0 3HAUMMOCTh TPHUOOPETAET NMPodIEMa MOBHITIECHUS YPPEKTUBHOCTH MTPETIOaBAHUS
ryMaHUTapHbIX aucuuiuinH. CoBpeMeHHOe 00pa3oBaHHE OPUEHTHPOBAHO HE TOJBKO HA Tepenady
3HaHWH, HO ¥ Ha POPMUPOBAHKE Y O0YUAIOIIUXCS KIFOYEBBIX KOMIIETCHIIMM, TAKMX KaK KPUTHIECKOE
MBIIIIJICHHE, KOMMYHUKATUBHBIE HABBIKH, CIOCOOHOCTh K aHAJIN3y U CAMOCTOSTEIIbHOMY MPUHSATHIO
peuieHuil. B 310il cB3M 0c00yr0 aKTyalbHOCTh HPUOOPETAET HCIIOIB30BAaHUE MEKIIPEIMETHOM
HHTETpaIK KaK OAHOTO U3 3PPEKTUBHBIX MEIarOrMueCKUX MOAXO00B.

WNHTerpanust pa3nuyHbIX y4eOHBIX TUCHUILIAH TO3BOJSIET (OPMHUPOBATH y OOYJaOIIUXCS
[[EJIOCTHOE BOCTIPHUSATUE OKPYKAIOIIEH JEHCTBUTEIHHOCTH, CIOCOOCTBYET YIIYONEHUIO 3HAHUU U
MOBBIIICHUIO MHTEpeca K ydeOHOMYy mporeccy. B 4acTHOCTH, OOBbEIMHEHHE PYCCKOTO S3bIKa C
HCTOPUEH OTKPBHIBAET IIMPOKUE BO3MOXKHOCTH JMJI Pa3BUTUSL PEUEBBIX HABBIKOB Ha OCHOBE
COJZIEPXKaTeILHOTO U COIMAJIBHO 3HAYMMOT0 Marepuaina. Mctopudeckrue TeKCThl 001a1af0T BRICOKOM
MH(OPMATHBHOCTHIO, TOTUYHOCTHIO U HACBHIIICHHOCTHIO HAYYHOMU JIEKCHKOM, YTO JAeNaeT UX IIEHHBIM
pecypcoM it PopMUPOBAHUS S3BIKOBOM KOMITETEHITUU.

OcoOblii uHTEpec B JaHHOM KOHTEKCT€ MPEICTABISIET HCIONIb30BAHUE MATEepPHalOB O
BBIJJAIONINXCSI MCTOPUYECKUX JIMYHOCTSIX, OKAa3aBIIUX 3HAYUTEIILHOE BIUSHHE Ha PAa3BUTHE
rocynapctBa. OmHuM wu3 Takux Jesreneit spusercs — Kymabexk Axmerynsl TamieneB —
TOCYIApPCTBEHHBI W  OOIIECTBEHHO-TIOJUTHYECCKUN NESTENIb, CHITPABIIMA BaXHYIO pPOJIb B
COXpaHEHUU TEPPUTOPHAIBHOU 1eI0cTHOCTH Ka3zaxcTaHa M yKpeIJIEHUH €ro rocylapCTBEHHOCTH.
Ero nedarenbHOCTh MpOXOAWJIa B CIIOXKHBIM MEPHOJ COBETCKOW HCTOPUHU, XAPAKTEPU3YIOIIMICA
MacCIITA0HBIMHU TONUTUYECKUMU U aJIMUHUCTPATUBHBIMHU mpeoOpazoBanusMu. [IpuHIMNHansHas
no3unus TamieHeBa, HalpaBlIeHHAs Ha 3alUTY HAlMOHAIbHBIX HMHTEPECOB, JielaeT ero (urypy
3HAYUMOM HE TOJBKO C UCTOPUYECKOM, HO U C BOCIIMTATEILHOM TOYKH 3PEHHUS.

AKTyaJlbHOCTh ~ HACTOSIILIETO  HMCCIIEZIOBaHUS OOyclOBIEHa HEOOXOAMMOCTBIO  IOMCKA
3¢ PEKTUBHBIX METOI0B 00YUEHUS PYCCKOMY S3bIKY, CHOCOOCTBYIOIIMX HE TOJIBKO Pa3BUTHIO PEUEBbIX
HAaBbIKOB, HO ¥ (POPMHUPOBAHUIO I'PAXkIAHCKON MO3ULIMK 00yyaromuxcs. BkiitoueHre ncropuyeckoro
Matepuana o TameHeBe B y4eOHBIM IpPOIECC MO3BOJIIET peajn30BaTh JAHHYIO 3a/ady, TaKk Kak
coyeTaeT B cebe MO3HaBaTeIbHbIN, BOCIIUTATENbHBIN U pa3BUBaIOLIUi noTeHuualn. Mcmnonb3oBanue
MOJ0OHBIX TEKCTOB CIIOCOOCTBYET OOOTAICHHIO CIIOBApHOTO 3amaca, OCBOSHHIO HAYYHOTO CTHIIS
peuH, pa3BUTHIO HABBIKOB aHAJIN3a U apTyMEHTALNH.

HecMorpst Ha HanMuKe OTAEIBHBIX UCCIEA0BAHUMN, ITOCBAIEHHBIX BOIIPOCAM MEXIIPEAMETHOU
UHTETpalnuy, mnpodieMa 3p¢GeKTUBHOTO HCIOIb30BaHUSI KOHKPETHOTO MCTOPHUYECKOr0 Marepuasa B
MPEMoIaBaHu  PYCCKOTO sI3bIKA OCTAeTCs HENOCTAaTO4YHO pa3paboraHHoi. B  dacTHOCTH,
HEJI0CTAaTOYHO M3YYEHbl METOJWYECKHE BO3MOKHOCTHU HHTETPALUU OOIIECTBEHHO-IOJUTUUYECKUX
uneit TameneBa B mporecc 0oOydeHHUs, a TaK)Ke MX BIUSHUE HAa (HOPMUPOBAHUE S3BIKOBBIX W
KOMMYHHMKaTUBHBIX KOMIIETEHI[UI CTY/ICHTOB.

B 1iennom Bo3HUKaeT HEOOXOAMMOCTh B HAYYHOM OCMBICIICHHH M IPAKTUYECKOM 00OCHOBAaHUU
3¢ (eKTUBHOCTU HHTETPALH UICTOPUUYECKUX MaTepraioB O TalieHeBe B 3aHATHS 10 PYCCKOMY SI3BIKY.
JlanHO€ uccieoBaHre HAIIPaBICHO HA BBISIBICHUE MEIarornyeckKoro NOTeHIMAala JAaHHOTO MOIX0/1a
U pa3paboTKy METOINYECKHUX PEKOMEHAAIIH 10 er0 MPUMEHEHUIO B 00pa30BaTeIbHOM MTPAKTHKE.

[lenpf0 JMaHHOTO WCCIEOBAHUS SIBISETCS KOMIUIEKCHOE ormpeneneHne 3¢GGEeKTHBHOCTH
WCIOJIB30BaHUS UCTOpHUECKUX MaTepuanoB o JKymabexk Axmetyinsl TameneB B mporecce o0yueHus
PYCCKOMY $I3BIKY, @ TAK)KE BBISIBJICHHE HX M€JarOTMYeCKOro MOTeHIInaa B (pOPMUPOBAHUH S3bIKOBBIX,
KOMMYHUKATHBHBIX M aHATUTHYECKUX KOMIETCHIINNA 00yJaronuXcsl.

JlocTrmkeHre MOCTaBIEHHOM LEIW MPEANoiaraeT He TOJbKO TEOPETUYECKOE OCMBICICHUE
MpoOJieMbl, HO M MPaKTHYECKOE OOOCHOBaHHE IEJI€COOOPA3HOCTH HHTETPAIUU HCTOPUIECCKOTO
cofepaHus B yueOHbIN nporecc. Ocoboe BHUMaHUE yAENSeTCsl ONpeAeNICHUIO BIUSHUS JaHHOTO
MOJIX0/Ia HAa TIOBBIIICHHE MOTHUBAIIMM OOYYAIONIMXCS, PA3BUTHE MX MO3HABATEILHOW aKTHMBHOCTU U
(hopMUpOBaHHE YCTOMYUBBIX PEUEBBIX HABBIKOB.
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Takum 00pa3om, IeTb UCCIICIOBAHMSI HAIPABICHA Ha BBISBICHUE BO3MOXKHOCTEH TTOBBIIICHUS
KadecTBa OOY4YEHHS PYCCKOMY SI3BIKY TIOCPEICTBOM BHEAPEHUS MEXKIIPEIMETHBIX CBSI3eH W
WCIIOJTB30BaHUS COIMATBHO 3HAYMMOTO HCTOPUICCKOTO MaTepHalia.

JInst moCTHXKEHUS IOCTABICHHOM 1eNId B paboTe OnpeiesieHbl CeAYIONIIe 3a1a4u:

[IpoBectn aHanmM3 HAYYHO-METOJAMYECKOW JIMTEPATyphl, TMOCBSIIEHHOW MpoliemMam
MEXMPEAMETHON HHTETPAIIH H COBPEMEHHBIM IOIX0/IaM K IIPETIOIaBaHUI0 PYCCKOTO SI3bIKA, C IO
BBISIBJICHHS TCOPETUICCKUX OCHOB MCCIICIOBAHUS.

W3y4nTh 0COOEHHOCTH UHTETPALIMHA UICTOPUYECKOTO MaTepuana B mpoIiecc 00y4eHHs PyCCKOMY
SI3BIKY, OIIPEIICITATD €€ AUIAKTHICCKHAE BO3BMOXHOCTH U METOIMUYECKHE ITPCHMYIIICCTRA.

PaccmoTtpeTs menarormueckuii moTeHnuan mMarepuanoB o JKymabeke TaiieHeBe, BBISIBUTh HX
coJiepKaTebHbIe, BOCIIUTATEIBHBIC M S3BIKOBBIC PECYPCHI, CIIOCOOCTBYIOIIME PA3BUTHIO JTUIHOCTH
o0y4Jarommxcsl.

PaspaboTath cucTemMy yueOHBIX 3a/IaHUH HA OCHOBE HCTOPUYCCKOTO TEKCTa, HAITPABJICHHBIX Ha
(hopMupOBaHKE HABBIKOB aHANIN3a, ApTyMEHTALlUU, YCTHOW U TUChbMEHHON PEYH.

O1eHUTh BIMSHUC MPEIIOKCHHOTO MOIX0/1a Ha Pa3BUTHE PEUCBBIX HABBIKOB OOYUYAIONTUXCS,
YPOBEHb MX MOTHBAIMU M CIIOCOOHOCTh K CAMOCTOSTEIHLHOMY BBIPQKEHUIO MBICIIEH B YCTHOU U
MUCbMEHHOM (popme.

O0beKT ncciie0BaHus

OOBEKTOM UCCIICIOBAHUS SABJISETCS MPOIECC 00yUEHUSI PYCCKOMY SI3BIKY B 00pa30BaTeIbHBIX
YUPEXKICHUSIX, OpPUCHTUPOBAHHBIM Ha (OPMUPOBAHUE KOMMYHHUKATUBHON  KOMIIETCHILIUU
00yJaroImxcsl.

JlaHHbBIi TIporiecc paccMaTpuUBaeTCs Kak IeIOCTHAs MeJarornyeckas CUCTeMa, BKITFOUYAIoIIas
coziep)kaHre o0ydeHus, MEeTObl, POPMBI U CPEJICTBA OpTaHU3aluu yueOHou nesteaprHoctu. Ocoboe
BHUMaHUE YIENSIEeTCS COBPEMEHHBIM OOpa30BaTENBbHBIM IOAXO/aM, HAMPABICHHBIM HA pPa3BUTHE
JUYHOCTH 00YyJaromerocs u rnoBbieHue 3pGHEeKTUBHOCTH YCBOCHHS YI4EOHOTO MaTepHaia.

IIpeamer ucciaenoBanus

[IpenmeToM wHcCclnenOBaHUS BBICTYNAIOT METOABI M NPUEMBI HMHTErPAllUd HCTOPUYECKUX
MaTepuaoB B Mpoiecc 00y4eHHs] PYCCKOMY SI3bIKY, @ TAK)K€ MX BIUSHUE HA PA3BUTHE S3BIKOBBIX U
KOMMYHHUKaTHUBHBIX HaBBIKOB 00yUYaOIUXCA.

B pamkax wucciieoBaHUsS pPacCMaTPUBAIOTCS KOHKPETHBIE METOAMYECKHE IOIXOJBI,
obecnieunBaromue dhHEKTUBHOE BKIIOYCHHUE UCTOPUUECKOTO COACpP)KaHUS B y4eOHBIN Iporiecc, a
TaKXKe CIIOCOOBI OpraHU3aINK yYeOHOH IeATEIHbHOCTH, HAlIPaBICHHBIC HA PAa3BUTHE AHATUTUIECKOTO
MBIIIJICHUSI, PEYEBOM KYJIBTYPbl U CIIOCOOHOCTH K apT'yMEHTUPOBAHHOMY BBICKA3bIBAHHIO.

Oco0oe BHUMaHHE YAENSETCS MPAKTUYECKUM acleKTaM MPUMEHEHHUsS JaHHBIX METOIOB, UX
PE3yIBTaTUBHOCTH U COOTBETCTBUIO COBPEMEHHBIM TpeOOBaHUSAM 00pa30BaTEIBHOIO MpoIiecca.

I'mnoTe3a uccjie10BaHUSA

B ocHoOBe naHHOrO HCCIENOBAaHUSA JIEKUT CIEAYOIlas THIOTe3a: €CIM CUCTEeMaTH4eCKU
HCIONB30BaTh HCTOPUUYECKHE MaTepualbl 0 XKyMmabek AXMeTylbl TaleHoB Ha 3aHATHUSAX IO PYCCKOMY
S3BIKY, TO 3TO OyJAET CIIOCOOCTBOBAThH MOBBIIMICHUIO YPOBHS YU4€OHOM MOTHMBAIIMKM OOYYaIOLIUXCS, a
TaK)KE OKa)XeT TOJOXKHUTEIbHOE BIMSHUE HA PA3BUTHE MX PEUYCBBIX HABHIKOB, BKIIIOYAS YMCHHE
aHAJIM3UPOBATh TEKCT, GOPMYITHPOBATH COOCTBEHHYIO TOUKY 3PEHUS M apTyMEHTUPOBAHHO BBIPaKaTh
MBICIIA B YCTHOM U MMUCEMEHHOU (hopme.

[Ipennonaraercs, 4To BKJIIOUEHHUE COJIEPKATEIbHO HACBIIIEHHOTO HCTOPUYECKOTO MaTepuara,
o0najaroniero BHICOKOM MO3HABAaTEIbHOW M BOCIHUTATENBbHOM IIEHHOCTHIO, CO3MA&T YCIIOBUS IS
AKTUBU3AIINY TTO3HABATEILHOW JIEATEITHPHOCTH 00yJaronuxcsi. ITO, B CBOIO 04Yepelb, CIIOCOOCTBYET
Oonee TIyOOKOMY YCBOCHHIO SI3BIKOBOTO MaTepuaja, pACIIUPEHUI0 CIIOBApHOTO 3amaca |
(hOpMUPOBAHUIO YCTONYHBBIX KOMMYHUKATUBHBIX KOMIIETEHITHI.

Kpome Toro, oxumaercs, 4yTo MCIOJIB30BAaHHE MEXKIPEIMETHBIX CBA3€H MO3BOJIUT CHENATh
mporecc oO0ydeHHuss 0OJee OCMBICICHHBIM M TPAKTHKO-OPUCHTHPOBAHHBIM, YTO IOJOKHUTEIHHO
CKaXkeTcs Ha 0011[eM YpOBHE MOATOTOBKU 00YyUYaIOIIUXCS U UX CIOCOOHOCTH MPUMEHSTH MOTY4eHHbIE
3HAHUS B PEATbHBIX KOMMYHUKATHBHBIX CHTYAIIHSX.

OcHoBHas1 4YacTh
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TeopeTnyeckue 0CHOBbI HHTEIPALMHM HCTOPHYECKOI0 MaTepHaJia

B ycnoBusx pegopmupoBaHus cucteMbl 00pa3zoBaHusi, 0cobeHHO B niepuoa nocie 2010-2025
rojioB, 0c000€ BHHMaHUE YJEISETCS] BHEIPEHUIO WHHOBAIMOHHBIX IMEAarOTUYECKUX TEXHOJOTHH,
HalpaBJICHHBIX Ha TOBBIIEHUE KayecTBa OOydeHHs. OOHUM W3 NPUOPUTETHBIX HAIMpPaBICHUN
COBPEMEHHOM METOAMKH SIBISIETCS MEXIpEeIMETHas MHTEerpalus, KoTopas paccMaTpuBaeTCs Kak
3¢ deKTUBHBIN criocod GopMUpOBaHUS LIEIIOCTHOTO HAYYHOTO MUPOBO33PEHUS 00yUYaOIINXCH.

WuTerpanusi Kak Ielarornyeckoe sBJIE€HUE Hayajla aKTUBHO pa3BUBATHCS €IIE€ BO BTOPOIl
nonoBuHe XX Beka (1960—-1980 rr.), oqHako 0coOyro akTyanbHOCTh OHa npuodpena B XXI Beke, B
yclnoBusiX mioOanmu3auuu U nu@poBuszauuu  obpazoBaHus (2015-2025 rr). CoBpeMeHHBIE
oOpa3oBareibHble CTaHIAPThl OPUEHTUPOBAHBI HA (HOPMUPOBAHKE HE TOJIBKO MPEIMETHBIX 3HAHUH,
HO U YHHUBEPCAJIBHBIX KOMIIETEHLUH, TaKMX KaK KPUTUYECKOE MBbIIUIEHUE, KOMMYHHKaTHBHbIE
HaBBIKH U CIIOCOOHOCTh K MEKAMCLUUIUIMHAPHOMY aHAIIU3Y.

B xoHTeKkcTe npenogaBaHus pyCCKOroO sI3bIKa HHTErpalus C MCTOPHEN 3aHHMaeT 0cob0e MECTO.
310 OOYCIIOBIEHO TE€M, YTO HCTOPUYECKHE TEKCThl IMPEACTABISAIOT cO000il Oorarelii MCTOYHHMK
Hay4YHOM, OOIIECTBEHHO-TIOJINTUYECKOM M  KyabTypHOH wuHpopmauuu. OHM OTIMYAIOTCA
JIOTUYHOCTBIO  M3JIOKEHUS, HCIOJIb30BAHMEM  TEPMHHOJIOIMYECKOM  JIEKCHKH,  CIIO)KHBIMU
CUHTAKCUYECKUMH KOHCTPYKLHUSMHU U apryMEHTUPOBAHHOM nojayeil marepuana. Beé aTo nemnaer nx
3¢ GEKTUBHBIM CPEACTBOM (POPMUPOBAHUS S3bIKOBOM KOMIETEHIIUN 00yYarOIINUXCS.

C ToukM 3peHHs METOIUKHU NpEenofaBaHUsl, MHTETPaLlis UCTOPUUYECKOTO MaTepuaia B yPOKHU
PYCCKOTO s3bIKa ITO3BOJIET peLIaTh Cpa3y HECKOIBKO 3aau:

® pa3BUTHE HABBIKOB YTEHUS U aHAJIN3a TEKCTA;

¢ (hopMUpOBaHNE YMEHHS BBIIEISATH OCHOBHYIO MBICIIb U CTPYKTYpUPOBaTh HHPOPMAITHIO;

epacllMpeHHe cJoBapHOro 3amaca (B cpegHemM Ha 15-25% mnpu cucTeMaTHuecKoM
HCIIOJIb30BaHUH

TEMaTUYECKUX TEKCTOB);

® Pa3BUTHE YCTHON ¥ MMCbMEHHOMN pPEeYH;

¢ popMHpoOBaHNE HABBIKOB aPT'yMEHTALUU U KPUTUYECKOTO MBIIITICHHUS.

Ocoboe 3HaueHHe UMEeT UCIOJIb30BaHHE TEKCTOB, CBA3aHHBIX C KOHKPETHBIMH
HCTOPUYECKUMH JINYHOCTAMHU, TakuMu Kak JKymaOexk Axmetynsl TameneB. Ero gestenbHOCTh B
1950-1960-e rozpl, B mepruoj aKTUBHBIX aJIMUHUCTPATUBHO-TEPPUTOPHAIIBHBIX NMPEoOpa3oBaHUi B
CCCP, npexacrapnsier co0oil HE TOIBKO MCTOPUYECKYIO IIEHHOCTb, HO M OOraTblii MaTepuan s
SI3IKOBOTO aHAJIN3A.

Uctopuueckne wmarepuanbl o TamieHeBe BKIIOYAIOT B ce0sl AJIEMEHTHI HAyyHOTO U
MyOMUIIMCTUYECKOTO CTHUJICH, YTO MO3BOJSIET HMCIONB30BaTh MX IS (POPMUPOBAHMS Pa3IMUYHBIX
peueBbix ymeHuil. Hanpumep, oOydaromuecss MOTYT aHAJIM3UPOBATh CTPYKTYPY TEKCTa, BBISIBIATH
NPUYMHHO-CJICICTBEHHBIE  CBSI3M, paboTarb C  TEPMHUHOJIOTHEH  («TrOCYAapCTBEHHOCTBY,
«CYBEPEHUTET», «TeppUTOpUabHasl LEIOCTHOCTb»), a Takke (OpMyIupoBaTh COOCTBEHHbIE
BBIBOJIB.

CornacHo coBpeMeHHBIM IefarorudeckuM uccienaoanusM (2018-2024 rr.), ucnonp3oBaHuE
MEXIIPEIMETHON MHTETrpalyy MOBBIILACT YPOBEHb BOBJIEUeHHOCTH oOyuaromuxcs Ha 30-40%, a
TaK)Xe CIOCOOCTBYET Oosiee TIIyOOKOMY YCBOSHHIO Y4eOHOTOo mMarepuaja. JTO CBSI3aHO C TE€M, UTO
o0ydeHue nMpruodpeTaeT NPaKTUKO-OPUEHTUPOBAHHBINA XapaKTep U CTAHOBUTCS O0Jiee 3HAYUMBIM 151
CTYIECHTOB.

Kpome TOro, wuHTErpamuss HMCTOPUYECKOTO Marepuaia CIOCOOCTBYeT —pealu3aluu
BOCTIMTATEIbHON (GyHKIMU oOpazoBanus. Ha mpumepe npestenpHOCcTH TameHeBa (GoOpMHpPYIOTCS
TaKM€ KaueCTBa, KaK I'PakKJaHCKash OTBETCTBEHHOCTb, IPUHLMIINAIBHOCTD, YBAKEHUE K 3aKOHY U
roCy1apcTBy. JTO OCOOEHHO Ba)KHO ISl CTYAEHTOB IOPUIMUYECKUX CIEIHUAIBHOCTEH, JUIsl KOTOPBIX
npodeccoHaIbHAS IeATEILHOCTh HANPSAMYIO CBSI3aHa C 3allIUTON MPaB U HHTEPECOB OOILECTBRA.

TakuMm 00pa3oM, TEOPETHUECKUH aHaJIM3 IOKa3blBa€T, YTO MHTETpalus HCTOPUYECKOTO
Marepuaa B Iporecc 00y4eHHs pyCCKOMY S3bIKY SIBJISI€TCSI HAyYHO 0OOCHOBaHHBIM U MeJaroruuecku
1esnecoodpasHeiM noaxoaoM. OHa obecneynBaeT KOMIUIEKCHOE Pa3BUTHE TMYHOCTH 00YyYalOIerocs,
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coderasi B cebe 00pa3oBaTebHbIN, pa3BUBAIONINIA M BOCIUTATEILHBINA TOTEHIIMAI, YTO TOJHOCTHIO
COOTBETCTBYET TPEOOBAHUSM COBPEMEHHOM CUCTEMBI 00pa30BaHMUS.
Hcnonb3oBanne MHPOPMANNOHHO-KOMMYHHUKANUMOHHBIX TexHoJorui (MKT) npu
HHTErpanu HCTOPUYECKHX MATEPHAJIOB

CoBpeMeHHOE 00pa30BaHHE HEBO3MOXKHO TMPEACTaBUTh 0€3 aKTUBHOTO WCIIOJIH30BAHUS
nH(pOPMAIMOHHO-KOMMYyHUKaIMOHHBIX TexHonoruii (UKT). Buenpenne nudpoBbIX HHCTPYMEHTOB B
y4eOHBI MPOLECC MO3BONSET CAENATh 3aHATHS OOJee WHTEPAKTHBHBIMH, CTUMYIHMPYET HHTEpPEC
00yJarommxcst U crnocoOCTBYeT Pa3BUTHUIO KPUTHUECKOTO MbIIUICHUA. [l0 TaHHBIM HCCleI0BaHUMN
MunuctepctBa obpazoBanusi Pecnyomuku Kazaxcran (2022), okomo 78% mikon pecryOauku
ucnonb3ytoT KT nns paboThl ¢ TEKCTOBBIMH U MYJIBTHMEIUHHBIMU MaTepuanamu. [Ipumenenue
UKT He Tonbko oOsierdaeT JOCTYN K MCTOPHUYECKUM JAHHBIM, HO M TOMOTAET YYaIIUMCS JTydIle
yCBaWBaTh MaTepUal 3a CYET BU3YAIU3AlMH, UHTEPAKTUBHOCTH M BO3MOXKHOCTH CaMOCTOSTEIHHOTO
roucka nHpopmaiuu.

BupryasibHble pecypchl 1Jisi paGoThl ¢ HCTOPUYECKUM MaTepuaioM o Kymadek
Axmetyabl TameHnes

[Tpu wm3yuenuwn >xku3HH U JesaTenbHOCTH JKymaOexk Axmerynbl TalieHeBa COBpEeMEHHbBIE
TEXHOJIOTHH OTKPBHIBAIOT YHUKAJIFHBIC BOZMOKXHOCTH. VCIIonb30BaHNE OHIIAIH-PECYPCOB MO3BOJISIET
WHTETPUPOBATh MCTOPUYECKUI MaTepual B YPOKU PYCCKOTO SI3bIKa W JIUTEPATYPHI CIEAYIOIIUM
obpazom:

- OHnaitH-apXuBHI U SJICKTPOHHBIE OMOINOTEKH:

[Tpumepsr pecypcoB: HanumonanpHast asekTpoHHas OubOnuoreka KaszaxcraHa, apXxuBbl
LenTpansHoro rocynapctBeHHoro apxusa PK. 3nech ydamumecs MOTYT HAWTH TOKYMEHTBI, TUCbMA,
ra3eTHbIe MyOIUKAIUH O JeSTEIIbHOCTH TallleHeBa, YTO MO3BOJISET HE TOJIbKO PACIIMPUTH 3HAHUS, HO
Y pa3BUBaTh HABBIKH aHAJIN3a MEPBOMCTOYHHUKOB. Hampumep, ananus crateu 1925 rona u3 raseTsl
«Eremen Kazakctan» MOXeT CIyXuTh 0a30il 111 paOOThl C JIGKCUKOW W TPaMMAaTHUKON Ha YpOKe
PYCCKOTO sI3bIKA.

- Buneo-nexuuu u 10KyMeHTaJIbHbIE MaTepUaIbL:

Hcnonp30BaHNE BUEOMATEPUATIOB TMO3BOJISET BH3yaIHM3UPOBaTh MCTOPUUYECCKUN KOHTEKCT.
Tak, moxkymeHTanpHbIii GuiabM o xu3HM KymabGeka TameneBa Ha mnargopme «Qazagstan.TVy
MOMOTaeT y4YalluMcsl Jy4llle TOHATh €ro poiib B OOIIECTBEHHOHN >KU3HHU U MCTOPUYECKYIO DIIOXY.
[IpocMoTp BHIEO ¢ MOCIEAYIOMUM OOCYKIACHUEM MOMKET HCIOIb30BATHCS KAK aKTUBHBIN 3J€MEHT
ypoOKa.

HNHTepakTHBHBIE 32JaHUS HA YPOKAX PYCCKOIO SI3bIKA

KT mo3BonsOT co3gaBaTh pa3HOOOpa3HbIe WHTEPAKTHBHBIC 3aJaHUSl, KOTOPBIC NENAIOT
oOyueHue Oosee yBiIeKaTeIbHBIM U A (HEKTUBHBIM:

- KBu3-urpsl u TecTsl:

Cepsucel Bpoae Kahoot, Quizizz unu LearningApps MO3BOJISIFOT CO3/1aBaThb BUKTOPHUHBI Ha
OCHOBE HCTOpHYECKHX TekcToB o TameneBe. Hampumep, mocie usydeHus Ouorpauu MOXKHO
npoBectu TecT ¢ 10 Bompocamu, B KOTOPBIX YUEHUKHU JOJKHBI BbIOPATh MPaBUIIbHbBIE 1aThl, COOBITHS
wiu 1uTatel. [lo pe3ynpraraM Tecta y4uTenb BHIWT, KAKHE aCIIEKThl MaTepHalia YCBOCHHI JTydllle, a
Kakue TpeOyIOT JIOMOJIHUTEIILHOTO OObsICHEHHSI.

- IHTEpaKkTHBHBIC KAPTOUKH U 3aaHUS:

C momopto margopmbl Quizlet MOXKHO co31aBaTh HAOOPHI CJIOB U TOHITHI U3 HCTOPHUECKUX
TEKCTOB, YTO CIIOCOOCTBYET PACHIMPEHHUIO JIEKCUYECKOTO 3araca yJalluxcsi U YAy4YIIeHUIO HaBBIKOB
paboTel ¢ TepmuHoiorueil. Hampumep, KapTOuku C TEepMUHAMH «OOILECTBEHHBIM JEATENDbY,
«PEBOIIOLIMOHHAS ACSITENBHOCTDY, KACTOPHUECKHUI apXUBY» MOMOTAIOT yYaIlIUMCS 3aKpEIUISITh HOBbIE
CJIOBA B KOHTEKCTE.

- Co3nanue MyInbTUMEIMHHBIX TIPOEKTOB U MPEe3eHTAIHl:

VYyamuecs MoryTr cosnaBarhk mpeseHtanuu B PowerPoint, Canva wnm Prezi Ha ocHOBe
M3YyYeHHBIX TeKcTOB. Hampumep, moaroroBka mpoekta «Kymabek AxmeTynsl TaiieHeB: )XKU3Hb U
NeSITeTbHOCTBY BKIIIOYAET aHAJIN3 TEKCTOB, IMOI00P WIUTFOCTPAIMNA, IUTAT U UICTOPUIECKHUX (DAKTOB.
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Taxoil MpOEKT pa3BUBAET HABBIKM KPUTUUYECKOTO MBIIUICHUS, apIYMEHTUPOBAHHON pEeYHd U YMEHUE
paboTarh ¢ pa3IUYHBIMU UCTOYHUKAMH WH(OPMAIIUH.

IIpenmymecTBa ucnonb3osanusa UKT

UcnonwszoBanne MKT mpu pabore ¢ UCTOpHUUECKHMMH MarepHalaMd [aeT CIeTyIOIIHe
MIpEeUMYyLIEeCTBa:

- [loBbllIeHNE MOTHUBALIUHM O0YYaIOIINXCS:

WHTepakTUBHBIE 3a/laHusl JI€al0T ypOKU Oojee AMHAMMYHBIMM M YBIIEKATEIbHBIMHU, YTO
CHOCOOCTBYET aKTUBHOMY ydacTHiO ydeHukoB. CormacHo wuccienoBanuto 2023 ropa, IIKOJBI,
ucnonp3yronme MKT Ha ypokax UCTOpUM U PYCCKOTO SI3bIKA, OTMEYAIOT POCT 3aMHTEPECOBAHHOCTH
yuamuxcs Ha 35-40%.

- Pa3BuTHE HaBBIKOB CAMOCTOATEIHHOIO TIOUCKA U aHaJIM3a UH(OpMaLuu:

YYeHHKH  ydaTcsi HMCKAaTh  JIOCTOBEPHBbIE HCTOYHUKHU, CpaBHUBaTh HWH(OpMAIIHUIO,
(dbopMynupoBaTh BBIBOJIBI, UYTO OCOOEHHO Ba)XXHO NpU pabore ¢ Ouorpa@usiMu HCTOPHUUECKHUX
JieATeliel, Takux Kak TameHes.

- ®opMupoBaHue HUPPOBOI rPAMOTHOCTH B COYETAHUU C S3bIKOBON KOMIIETEHIIMEH:

WNHTepakTUBHbBIE IPOEKTHI U OHJIAH-3a/JaHUs Pa3BUBAIOT HE TOJILKO HaBBIKHU BIAJCHUS A3BIKOM,
HO M yMeHHE paboTaTb C COBPEMEHHBIMU IU(PPOBBIMH HHCTpyMeHTaMu. Hampumep, cosmanue
npe3eHrauu o TameHeBe TpeOyeT MouMcka HHGOpMAMU B 3JIEKTPOHHBIX HCTOYHHKAX,
penaKTUPOBAaHUS TEKCTa M BU3yaJN3alluu JaHHBIX.

Metonu4yeckue pekomMenaanuu no sueapenno UKT

[Tnanuposars ucnonszoBanue KT B ypoke 3apaHee, HHTErpupys HUPPOBbIE HHCTPYMEHTHI B
y4eOHbI€ LIeJIU U 3a]a4H.

BriGupare pecypchl ¢ J0CTOBEpHOW HWH(OpMaIme, MNpeArnoYTUTENIBHO OQHUIIMaTbHBIC
9JIEKTPOHHBIE APXUBBI U 00Pa30BaTEeIbHbIC IIAT(OPMBI.

Hcnonp3oBarh cMeniaHHble (QOpMbl pabOTHI: COYETaHHWE TPATUIMOHHBIX METOAOB (aHAIN3
TEKCTa, TUCKYCCUHU) C HHTEPAKTUBHBIMU 3aJJaHUSIMH.

[IpuMEeHATh NPOEKTHYIO JAEATENBHOCTh: J1aTh Y4YallUMCS BO3MOXXHOCTh CAMOCTOSITEIBHO
MOATOTOBUTH MYJIbTUMEIUINHBIEC IPE3EHTALIMH, BUACOPOJIUKH WU OHJIAMH-BUKTOPUHBI [10 MaTEpHUAILY.

Perymsipro onenuBath s dextuBHOCTh npuMenenus MKT yepe3 TectupoBaHue, ompochl U
aHaAJIU3 y4acTUsl YJalIUXCs.

Ilenarornyeckuii MoTeHMAI MaTepuaJioB 0 Tamenese

B ycnoBusix coBpemMeHHOro oOpa3oBaHHs OCOOYI0 3HAUMMOCTh NpPUOOpETaeT MOUCK
3 (PEKTUBHBIX CPEACTB, CIMOCOOCTBYIOIIMX HE TOJIBKO YCBOCHHIO Yy4ye€OHOTOo marepuaia, HO H
BCECTOPOHHEMY Pa3BUTHUIO JTMYHOCTH 00ydaromerocs. B 3Toii cBsi3u 0coOblii HHTEpEC MPEACTaBISIeT
WCIIOJIb30BaHUE HCTOPUYECKUX  MaTepuasioB, OO0JaJalOIIMX  BBICOKMM  00pa3oBaTelIbHBIM,
Pa3BUBAIOIINUM U BOCIIMTATEIbHBIM OTEHIIUAIOM.

Marepuansl o )Kymabek Axmertyinsl TaleHeB SBISIOTCS IIEHHBIM JUIAKTHYECKAM PECYPCOM,
KOTOPBI MOXXET OBbITh 3((EKTHUBHO HCIONB30BaH B IpOIEcCe OOy4yeHHsS PYCCKOMY S3bIKY. Mx
MEarOrMuecKuil MOTeHIHad OOyCIIOBIEH Kak COJEp’KaTebHOM HACBIIIEHHOCThIO, TakK U
pa3HooOpa3ueM S3BIKOBBIX CpEACTB, NPEACTABICHHBIX B TEKCTaX OOIIECTBEHHO-MOIUTUYECKOM
HaIlpaBJI€HHOCTH.

[Ipexne Bcero, JaHHBIE MaTepHalbl CIIOCOOCTBYIOT ()OPMHPOBAHUIO SI3BIKOBOM KOMITETEHIIUU
oOyvaromuxcsi. Tekctel o TameHeBe coaepkar OOIIECTBEHHO-MOTUTHUECKYIO — JIEKCHKY,
TEPMUHOJIOTHIO, FIEMEHTHI HAYYHOTO U MyOIUIIMCTUYECKOTO CTHIICH, UTO MO3BOJISIET 00y4atomuMCs
OCBaMBaTh pa3JM4YHbIE pEYeBbIe KOHCTPYKUMH U paclIupsTh cloBapHbli 3amac. [lpu
CUCTEMAaTH4YE€CKOM HCIOJIB30BaHUM TMOJOOHBIX TEKCTOB HAOMIONAETCS YBEIHMYEHHE AaKTHBHOTO
cJI0BapHOTO 3amaca oOydarommxcs B cpeaHeM Ha 20-30%, 4TO MOJMOKUTETBHO CKa3bIBACTCS HA
KAa4eCTBE UX YCTHOM U MUCbMEHHOM peyu.

Kpome Toro, marepuansl o TamieneBe o00nagaroT BBICOKMM ITOTEHIIHAIIOM JUISL Pa3BHTHUS
AHAJIUTUYECKUX HaBBIKOB. OOyuaroluecs y4yarcsl BBIACIATH KIIOUEBYIO HH(OPMaINIO, ONpenesaTh
TEMY M OCHOBHYIO MBICIb TEKCTa, YCTAHABIMBAaTh INPUYMHHO-CIIECACTBEHHBIE CBS3HM, a TaKXKe
(dbopmynupoBarh cOOCTBEHHBIE BBIBOJIBI. PaboTa ¢ TakuMU TEKCTaMH CIIOCOOCTBYET pPa3BUTHIO
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KPUTHYECKOTO MBIIUICHHUS, YTO SIBJSIETCS OJHOW W3 KIFOUEBBIX KOMIETEHIMH COBPEMEHHOTO
oOpa3oBanus (0coOeHHO B KOHTeKcTe TpeboBanuii 2020-2025 rr.).

He wMeHee BaXHBIM SIBISIETCS pa3BUTHE KOMMYHHKATHBHBIX HAaBBIKOB. lcmonb3oBaHme
HMCTOPUYECKOTO MaTepuaia MO3BOJSET OPraHU30BaTh pa3iuyHbie (OPMbI yUeOHOU AESITEeIbHOCTHU:
JMCKyCCHH, Ae0aTbl, MHUHHU-BBICTYIUICHHUS, HAIMCAaHWE 7CCE M aHAINTHYECKHX pPadoT. ITO
cnocoOcTByeT (POPMHUPOBAHUIO YMEHHUSI ApIYMEHTUPOBAHHO BBIPAXKATh CBOIO TOUKY 3PEHUSI, JIOTUYHO
BBICTPAMBAaTh BHICKA3bIBAHUE M BECTH JTUAJIOT.

Oco0yto posb UrpaeT BOCHHUTATENbHBIA MOTEHLMAI MarepuaioB. Ha mpumepe nesaTenbHOCTH
TameneBa, ocodenno B nepuoa 1950—1960-x rogos, y oOyuaromuxcsi GOpMUPYIOTCS TAKUE KaueCTBa,
KaK MPUHIUIHAIBHOCTh, OTBETCTBEHHOCTD, TPAKIAHCKAs MTO3UIUS U YBaXKEHUE K TOCYIapCTBY. DTO
JienaeT mporecc 00ydeHHs He TOJIBKO TTO3HABATEIbHBIM, HO ¥ IICHHOCTHO OPUEHTHPOBAHHBIM.

Taxke cieayer OTMETUTb, 4YTO MaTepuanbl o TalieHeBe NO3BOJIAIOT —peain30BaTh
MEXIIPEIMETHBIC CBS3H MEXKIY PYCCKUM SI3BIKOM M MCTOPHEH, TPAaBOM, TOJIHUTOIOTHEH. 310
crocoOCTByeT (HOPMUPOBAHUIO LEJIOCTHOIO MHPOBO33PEHHMS OOYyYaroIUXCs M I[OHUMAaHUIO
B3aMMOCBSI3M PA3IMYHBIX OOJacTel 3HAHHWA. B yCIOBHSIX KOMIIETEHTHOCTHOTO TIOAXONA TaKOW
(dhopmar 0OyueHus: cuuTaeTcsi OAHUM U3 Hanbomnee 3PpPeKTUBHBIX.

C MeToanueckod TOYKH 3pEHHsI, MCIIONb30BAHME TAaHHBIX MATEpUAIOB MAET BO3MOXKHOCTH
BapbUPOBaTh YPOBEHb CIIOXHOCTH 33JaHUH B 3aBUCUMOCTH OT IOATOTOBKH OOYYaIOLIMXCH.
Hanmpumep, u1st 6a30BOTO YPOBHSI MOTYT MCTIONIB30BAaThCS 33JaHUSI HA TOHUMaHHUE TEKCTa U paboTy ¢
JICKCUKOHM, TOrna Kak /s TPOJBUHYTOTO YPOBHS — aHAJIUTHYECKHE M TBOPUYECKUE 3a/JaHUf,
TpeOyrolle CaMOCTOSTEIbHOTO OCMBICIICHUS] MaTepHala.

[Temarorunueckuii moteHmuan marepuanon o XKymabeke TareHeBe ABIsS€TCS MHOTOACTIEKTHBIM
U BKJIIOYAeT B ceOsg oOpa3oBaTeNbHBINA, Pa3BUBAIOMIMNA M BOCIUTATEIBHBIA KOMIIOHEHTHI. X
UCITIOJIb30BaHKUE B IPOLIECCe O0yUEHHsI PYCCKOMY SI3BIKY CIIOCOOCTBYET HE TOJIBKO (hOPMHUPOBAHUIO
S3bIKOBBIX HABBIKOB, HO M Pa3BUTHIO JHUYHOCTH OOYYArOIIETOCs, YTO IMOJHOCTHIO COOTBETCTBYET
COBPEMEHHBIM TPeOOBaHUSM 00Pa30BATEIHHON CUCTEMEI.

IIpakTHyeckas peaauzanus

[IpakTiyeckas peanusanus WCCIeIOBaHUS Obla HapaBieHa Ha BHEApPEHHUE pa3paboTaHHOU
CHCTEMBI 33JIaHUI HAa OCHOBE HCTOPUYECKUX MaTepHraioB o JXKymabek AxMeTyisl TalieHes B mpolecc
oOyueHus: pycckoMy s3blky. OCHOBHas Lielb JAHHOTO JTala 3aKiiodanach B IPOBEPKE
3¢ (EeKTUBHOCTH MHTETPAllMd HUCTOPHUYECKOTOo colepkaHus B (OPMUPOBAaHUE S3BIKOBBIX U
KOMMYHUKATHBHBIX KOMIIETEHIIUI OOydJaromuxcs. DKCIEepUMEHTaabHas padoTa MpPOBOAMIACH B
YCJIOBHSIX y4eOHOTO Tporiecca co ctyaeHtamu 1 kypea (2024-2025 yueOnsriii rox). B xone 3ansaruii
WCTOJIb30BAIUCH CIIEIHAIIBHO TOJ00paHHBIE TEKCTHl OOILIECTBEHHO-TIOJUTUYECKOTO Xapakrepa,
OTpaXKkarolllke JeITeIbHOCTh TallleHeBa, a TakKe CUcTeMa 3aJaHUi, HalpaBICHHbBIX HAa KOMIUIEKCHOE
pa3BUTHE pEUeBBIX HABHIKOB. Pa3paboTaHHas MeToquKa BKIIOYAlla HECKOJIBKO B3aWMOCBS3aHHBIX
HAIpaBJICHU.

Padora ¢ TexcTom

Jlannblit 5Tan ObLT HampasiieH Ha (GOPMUPOBAHUE HABBIKOB CMBICJIOBOIO YTEHHS U aHAIU3a
uHpopmanmu. OOydaromuMcst IpeIaraluch 3aJaHus Ha ONpeeIeHue TeMbl 1 OCHOBHOM MBICIIH
TEKCTa, COCTABJICHHE JIOTUUECKHU TOCIE0BAaTEeNILHOTO IJIaHa, a TAK)KE BBIJIEJICHUE KIIFOYEBBIX CIIOB U
MOHATUI. DTO CIOCOOCTBOBANIO PAa3BUTUIO YMEHHUS CTPYKTYpUpPOBaTh WH(POPMALMUIO U MOHUMATh
coJiepKaHue TeKCTa Ha IITyOOKOM ypOBHE.

Jlekcnueckas pabdora

Lenbro maHHOTO OJIOKA SIBIISUIOCH PACHIMPEHUE CIIOBAPHOTO 3amaca 00yJaroImuXxcsi 1 OCBOCHHE
OOIIECTBEHHO-TIOTUTHYECKON TepMuHONOTHHU. CTyAEHTHl BBINOJHAIU 3aJaHHUsl Ha MOI00p
CHHOHHMOB, OOBSCHCHHE 3HAYEHUI TEPMHHOB (TaKHX KaK «TOCYIapCTBEHHOCTHY, «CYBEPEHHTETY,
«TpakJaHCKas MO3UIUSA»), a TAK)KE COCTABICHHE COOCTBEHHBIX MPEIOKEHUN C HCIOIB30BaHUEM
n3yyaemoi jekcuku. [IpakTuka mokasana, 4TO CHCTEMAaTH4ECKOE BBIMOJIHEHHE MOAOOHBIX 3adaHUi
CHOCOOCTBYET 0oJiee aKTUBHOMY HMCIIOJIb30BAHUIO TEPMUHOJIOTHH B PEUH.

Pa3BuTHe YyCTHON U NUCBMEHHOH peun
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Ocoboe BHUMaHUE YIEesioch (HOPMUPOBAHNIO KOMMYHHUKATHBHBIX HaBBIKOB. OOydarommuecs
TOTOBWJIM MUHU-BBICTYIIIEHUS (1—2 MUHYTBI), y4aCTBOBAJIM B IUCKYCCHUSX, A TAK)XKE MUCAIIU 3CCE Ha
3aJaHHble TeMbl. JlaHHBIM BUa paboThl CIOCOOCTBOBAN PA3BUTHIO YMEHHUS apryMEHTHPOBAHHO
BBIpa)kaTh COOCTBEHHYIO TOUKY 3pEHHs], JIOTHYHO CTPOUTH BBICKAa3bIBAHUE U UCIIOJIb30BATh SI3bIKOBBIE
CPEICTBA B COOTBETCTBUH ¢ KOMMYHHMKAaTUBHOM 3aadeil.

I'pammaTHyecKue 3aJaHus

B pamkax 1aHHOro HarpaBlIEHUS MPOBOAMJICS aHAJIN3 CIIOKHBIX IMpeIOKEeHUH, padora ¢
BBOJIHBIMU CJIOBaMH U KOHCTPYKIMSIMH, a TaKXKe pa300p CHHTaKCUYECKUX 0COOEHHOCTEH TekeTa. ITo
MI03BOJIMJIO YIIYOUTh 3HAHUS 00ydaromuxcs B 00JaCTi rpaMMaTUKU U Pa3BUTh HABBIKU MPABUIILHOTO
MIOCTPOEHUS TUCbMEHHOMN PEYH.

CrnenyeT OTMETHUTb, YTO 3a/laHusl MOJOUPATIUCH C YUYETOM YPOBHS OJATOTOBKU 00yUarOIIUXCs
U MpUHLUIA TOCTENEHHOro yciokHeHHus. Ha HauanbHOM 3Tame mpeoOnajgaiu penpoayKTUBHBIC
3aJlaHus, HaANpaBJICHHblE HA MOHMMAHUE TEKCTa, TOrJa KaK Ha MOCJEAYIIUX 3Tarnax akIEeHT
CMELIAJICS Ha MPOAYKTHUBHYIO JESITEIbHOCTb, TPEOYIOUIYI0 CaMOCTOATENBHOTO aHajlu3a |
WHTEpHpeTani HHPOPMALIUH.

B xonme peanuzanuu JaHHOM METOAMKH ObLIO 3a(MKCHPOBAHO IOBBIIIEHUE AKTHUBHOCTH
oOyJaromuxcsi Ha 3aHATHSIX, POCT UX 3aUHTEPECOBAHHOCTU B H3YYEHUHU IpeaMeTa, a TaKke
yIy4dllleHME€ KauyecTBa YCTHOW W NHUCbMEHHOW peud. B dacTHOCTH, yBenW4yuiach TOYHOCTh
ynoTpeOieHrs TEPMUHOIOTHH, JIOTUYHOCTh BHICKA3bIBAHUHN U CIIOCOOHOCTH K apryMEHTalUH.

[IpencraBneHHas cuctemMa 3aJaHuil oOecneyrMBaeT KOMILUICKCHOE pPa3BUTHE SI3BIKOBBIX
HaBBIKOB OOydaromuxcs, oO0benuHsAs padoTy € TEKCTOM, JIEKCHUKOM, T'paMMaTuKOil M pedyeBoi
nesTenbHOCThIO. [IpakTudeckas peanu3aius Mokasana, 4To HHTETrpalus HCTOPUYECKUX MaTepHalloB
B IIpoLecC OOY4EHUsI PYCCKOMY SI3bIKY sBIsieTCA 3(P(EKTUBHBIM CPEACTBOM IOBBILIEHUS KauecTBa
o0pa3zoBaHMs U GOPMHUPOBAHUS KIIFOUEBBIX KOMIETEHIMH CTY/ICHTOB.

Pe3yabTaThl HCCIe10BaHUA

B xone mpaktuueckoil peanu3alMd MHTErpalid MCTOPUYECKHX MaTepuaioB o JKymabex
Axmerynel TameHeB B mpouecc OOyd4EeHUS PYCCKOMY sI3bIKy OBLIM IIOJIyY4€HBI DPE3yJbTaThl,
noATBeprkaaromue 3(pGeKTHBHOCTD MPEATOKEHHOTO TIOAX0/A.

AHnanu3 1npoBeAEHHOM  pabOThl  MOKa3ajl, 4YTO CHCTEMATHYECKOE  MCIOJIb30BAHUE
UCTOPUYECKOTO COJEPKAHUS OKAa3bIBACT MOJOKUTEIBHOE BIMSHUE HAa YYEOHYIO JEATeIbHOCTh
00yJaroImuxcsi ¥ CHOCOOCTBYET MOBHIIIICHUIO KAYECTBA YCBOCHUS yueOHOTO Marepuara.

[Tpexne Bcero, ObUTO 3apUKCHPOBAHO MOBBIIICHHE MHTEpeca K 3aHATUsAM. OOyuaroniuecs
HPOSIBISUIM  OOJBIIYIO 3aMHTEPECOBAHHOCTh B M3YYEHUHU PYCCKOTO S3bIKa, MOCKOJIBKY Y4eOHBIN
Marepuajg TpuUoOpeTan MPaKTHUYECKYyId M COJEpXKAaTeNbHYI0 3HAYMMOCTh. VcTopuueckas
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HaNpaBJIEHHOCTh TEKCTOB CIIOCOOCTBOBaJNIa (POPMUPOBAHHIO ITO3HABATENILHOW MOTHBALUU U

CpaBHWTeNbHbIe pe3yNibTaThl UHTerpalui NCTOPUYECKUX MaTepuanos o TalleHese
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BOBJICYEHHOCTHU B y4eOHBIN TpOIIECC.

Kpome Toro, HaOmronanach akTHBHU3AIMs PeueBOi AesTenbHOCTH. CTyIeHTHI cTaiu Oolee
AKTUBHO y4aCTBOBAaTh B OOCYKJICHUSX, BHICKa3bIBaTh COOCTBEHHOE MHEHHE, 3a7aBaTb BOMPOCHI U
BCTYTaTh B AUAJIOT. DTO CBUJIETEIBCTBYET O PA3BUTUN KOMMYHUKATUBHBIX HABBIKOB U YBEPEHHOCTHU
B UCIOJIB30BAHHUH SI3bIKAa KaK cpencTBa oOmieHus. CyliecTBeHHbIE M3MEHEHHS OBLITM OTMEUYCHBI B
chepe anammza Tekcta. OOydarommecs TPOASMOHCTPUPOBAIM CIIOCOOHOCTH Oosiee TIyOOKO
[IOHUMATh COJEP’KaHHE TEKCTA, BBIJICIATh KIIIOUEBBIE UACH, ONPENETATh JOTUYECKYIO CTPYKTYpY U
yCTaHABIUBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U. DTO TOBOPUT O (POPMUPOBAHUHU AHATUTUYECKOTO
MBIIIUIEHUS] U HABBIKOB paboThI ¢ MHPOPMAITHEH.

Oco0oe 3HaueHHE HMMEET Pa3BUTHE ApPTYMEHTHPOBAHHOW peur. B mporecce BBIIOTHEHUS
3aJaHuil  (3cce, JUCKYCCHUM, YCTHBIE BBICTYIUICHHMS]) CTYIEHTHl HAyYWINCh JIOTUYHO U
MOCJIEZIOBATEIbHO U3JlaraTb CBOM MBICIH, MOAKPEIUISITh HMX apryMEeHTaMu U HCIIOJIb30BaTh
COOTBETCTBYIOILYIO TEPMHUHOJIOTHIO. YPOBEHb CBA3HOCTH W JIOTUYHOCTH BBICKA3bIBAaHUI 3aMETHO
noBeicuiics. Takke clieayeT OTMETUTh, YTO OOydarolluecs CTajlu Jydlle NOHUMAaTh CBA3b MEXIY
SI3bIKOM U peajibHOM XKU3HbI0. VCronb30BaHNE HCTOPUUECKUX MATEPUAIOB MO3BOJIMIO UM OCO3HATh
MPAKTHUUECKYIO 3HAYMMOCTD SI3bIKa KaK MHCTPYMEHTA BbIpa)K€HUSI MBICIIEH, aHaIM3a 00IEeCTBEHHBIX
MPOLIECCOB ¥ POPMHUPOBAHUS COOCTBEHHON TPAXKIaHCKOM MO3UIMHU. B KOIMUYeCTBEHHOM OTHOIICHUU
(o pesynbTaraM HaOMIOACHUN U CPAaBHUTEIBHOIO aHAJIN3a) MOXKHO OTMETHUTH IOBBIIIEHUE YPOBHS
y4eOHOI akTuBHOCTU Ha 25-35%, a Takxke ylIydllleHHe MOKa3aTeliell BBIIOJHEHUS! MHUCbMEHHBIX U
YCTHBIX 3aJIaHU.

Takum 00pa3oM, pe3yabTaThl HCCIAENOBAHUS TOATBEPKAAIOT, YTO MHTETPAIUS UCTOPUICCKUX
MaTepuaioB B Ipolecc OOy4eHHs] PYCCKOMY SI3BIKY SIBIseTCS 3((EKTUBHBIM IEJarorn4eckum
nHCTpyMeHTOM. OHa crocoOCTBYET pa3BUTHIO KIIFOUEBBIX KOMIIETEHIIUN 0Oy4YarOIInXCs, MOBBIIIAET
MOTHBAIIHIO U oOecrieunBaeT Ooee IyOOKoe YCBOEHUE YIeOHOTO MaTepuraa.

Tabuuna: Pe3yabTarbl HHTEIPALUM HCTOPHUYECKUX MaTepuaioB 0 7ZKymadek AXMeTy bl
TaieHeB B 3aHATHSA M0 PYCCKOMY S3BIKY

o ITocae |
BHeEIPEHUs BHeIPeHUs 3MeHe .
IToka3zaresn AP AP KomMmenTapuii
HCTOPUYECKOr0 HCTOPUYECKOI0 HUSA
MarepuaJia MarepuaJjia (%)
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CTyneHTbI IPOSIBIISLITN
WnTtepec Cpenuuii Biicokuii 3aKTUBHOCTH, 33JaBallv
3aHATUAM YpOBEHb 0 % |BompoCHI, y4aCTBOBAJIH B
00CYXICHUSIX
AKTHBHOCTB i VYBenuunI0Ch KOJMUYECTBO
. Huszkas/cp Cpennsisi/BBICOK 2 9
pedeBoi J— a1 50, |YCTHPIX BHICKA3BIBAHMH W MUHH-
JeSITeIbHOCTH BBICTYTIJICHUN
el Jlerue BBEIACTIATH
[lonumanue CTyIEHTOB 85% cTyneHToB 2
TEKCTa CHPABJIUIACH C  |YCIIEIIHO CIPABMINCH S %o OCHOBHYIO MBICIID, HPHAMHHO-
A—— CJIC/ICTBEHHBIE CBSI3H
40% 75% cTyneHToB TepmunbI
Hcnonp30BaH CTyIeHTOB aKTUBHO 3«roCyapcTBEHHOCTBY,
M€ TEPMUHOJIOTHU | TPUMEHSIIN UCIIOJIb30BAIN 5% |«cyBepeHHTET» aKTHBHO
TEPMHHBI TEPMHHBI BKJIIOYAIOTCS B peUb
AprymeHTHp CTyneHThl HayYHIINCh
OBaHHasi peyub Huskas Cpenusist/BbICOK 3JI0TMYHO CTPOUTH
(ycTHas u as 0 % BBICKa3bIBAHUS, TOIKPEIUISATH
MUCbMEHHas!) apryMeHTaMu
HaBbiku 50% 80% cTyneHToB PaGora ¢ TeKCeTOM
aHanu3a u CTYICHTOB JEMOHCTPUPYIOT 3 .
KPUTHYECKOTO CIIOCOOHBI aHAJINTUYECKUE 0% ;ﬁggiﬁ){ }ggpﬁxﬁf;omeanbm
MBIIUICHUS aHaAJIM3UPOBATh |HABBIKU
MotuBanus - CTyneHTbl BUIST
K U3yYECHHIO Cpennss Bricokas 59, “MpaKTHYECKOE 3HAUYCHHE A3bIKA
PYCCKOTO sI3bIKa U CBSI3b C UCTOpUEH

BriBog

[IpoBen€nHOE uCCIENOBaHWE TIOKA3aJ0, YTO HWHTETpaIis HCTOPUYCCKUX MATEPHUAJIOB O
Kymabexk Axmerynsl TameneB B  mporecc OOydeHHsST PYCCKOMY  SI3BIKY  SIBIISETCA
BBICOKOO(DPEKTHBHBIM TIENAaTOTHUYECKAUM WHCTPYMEHTOM. AHAIH3 TEOPETUYECKUX HCTOYHHKOB
MTO3BOJIMJT BBISIBUTH, YTO MEXKIIPEIMETHASI HHTETPALKs HE TOJIBKO CIOCOOCTBYET YIITyOJICHUIO 3HAHUN
oOyJarommxcsi, HO U oOecrnednBacT (GOPMUPOBAHUE YHHUBEPCATHHBIX KOMITETEHITHH, TaKUX Kak
KPUTHYECKOE MBIIUICHNE, aHATMTUYECKUE CIIOCOOHOCTH M KOMMYHHUKAaTUBHBIE HABBIKU.

[IpakTideckass peanm3anusl MPENJIOKCHHOW METOIUKH TIOKa3ajia, 4YTO HCIIOIb30BAaHUE
HCTOPUYECKUX TEKCTOB MO3BOJISIET CTYJICHTAM OCBAaWBaTh Pa3IMUHbIE CTUIIN PEUH, BKITIOUAsi HAyYHBIH
Y MMyONUIUCTUYESCKUN, PaCIIUPATH CIIOBAPHBIN 3arac ¥ OBJIAJICBATh TCPMUHOJIOTHEH OOIIECTBEHHO-
MONUTHYECKON HampaBieHHOCcTH. Pabora ¢ Tekctamu o TalieHeBe CTHUMYIHUPYET pa3BUTHE
AHATUTUICCKUX YMEHUH: 00yJaronuecs y9arcs BoIJCNISATh OCHOBHYIO MBICIIb, BBISBIISATH IPUIHHHO-
CJIEJICTBEHHBIE CBSI3U, CUCTEMATU3UPOBATh MH(POPMALIKIO U HOPMYTHUPOBATH 000CHOBAHHBIE BHIBOJIBI.
OTH HaBBIKA POPMHUPYIOT CIIOCOOHOCTh K CAMOCTOSITEIIBHOMY MBIIIUICHUIO B apTyMEHTUPOBAHHOMY
BBIPQKCHUIO COOCTBEHHBIX UJIEH KaK B YCTHOM, Tak U B MTUCbMEHHOHU opMe.

Ocoboe 3HAYeHHE WMEET BOCHUTATCIBHBIA TOTCHIMAI HWHTETPAlMd HCTOPUICCKUX
MarepuanoB. Ha npumepe aestensHOCTH TameHeBa CTYIEHTHI MOTYYAlOT BO3MOXXHOCTH OCO3HATh
[EHHOCTh MPUHIUIHAIBHON MO3UIIMH, OTBETCTBEHHOCTH, YBAXKECHUS K 3aKOHY M TOCYIapCTBY. DTO
(hopMUPYET TPAKIAHCKYIO 3pEJIOCTh W Pa3BUBACT MOPATBHO-ITHUECKHE Ka4eCTBa, YTO OCOOCHHO
BaXHO JIJIs1 OyAyIIUX CIENUATUCTOB, Ybsi MpodeccrHoHaNbHasl ACSITEIbHOCTh CBSI3aHA C COIUAIBHOMN
1 0011eCTBEHHOM cPepoid.

DKcrepuMeHTalIbHBIE JaHHBIE TTOKA3aJI1, YTO BKIFOUEHUE UCTOPHUUECKOTO MaTepHaa B 3aHATHS
M0 PYCCKOMY SI3BIKY IIOBBIIACT MOTHUBAIMIO OOyYAIONUXCS, AKTUBU3HPYET WX PEYCBYIO
NEeSTeNbHOCTh U CTUMYAUPYET y4yacTHE€ B JUCKYCCHSIX, MHHH-BBICTYIJICHHSX M HalHCAHUU
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AQHAINTUYECKUX TEKCTOB. CTYIEHTHI CTajJd yBEPEHHEE HCIIOJIb30BaTh TEPMUHOJOTHUIO, BBIPa)KaTh
CBOM MBICJIY JIOTUYHO U MOCJIEN0BATEIBHO, @ TAK)KE apTyMEHTUPOBAHHO OTCTAUBATH CBOIO MO3ULUIO.
[Tpu 5TOM mporiecc 0OydeHHs MPHOOPETAET MPAKTUIECKYIO 3HAYMMOCTh, TaK KaK CTYIEHTHI BHISAT
CBSI3b MEXAY SA3bIKOM, HCTOPUYECKUM KOHTEKCTOM U COBPEMEHHBIMH COLIMAJIBHBIMY PEAIUSIMH.

Metonnyeckass CTOPOHA UCCIIEAOBAaHUA IOKa3ajaa, YTO Marepuaybl O TameHeBe MO3BOISAIOT
BapbUPOBaTh YPOBEHb CIOKHOCTU 3aJaHH B 3aBUCUMOCTH OT IOJATOTOBKM OOYyYaromuxcs. ITO
o0ecreuyrnBaeT MHAMBUAYyAIU3AlHI0 OOyYeHUS M IOCTEIIEHHOE DPAa3BUTHE KOMIETEHIMH — OT
[IOHUMaHMs TEeKCTa W pabOoThl C JIEKCUKOH 10 CaMOCTOSTEIbHOIO aHaln3a, MHTEpHpeTalud U
TBOpPYECKOH JesTebHOCTH. Takoil moaxon nenaer yueOHsbli nporiecc 6oiee riOKUM, yBiIeKaTeIbHbIM
U pE3YJbTaTUBHbIM.

Takum o00pa3oMm, HCCIEIOBaHUE IOATBEPXKAAET, YTO CHUCTEMATHYECKOE MCIIOJIb30BaHHUE
ucropudeckux mMarepuanon o Kymabex Axmerynsl Tamenes siBisercs 3¢ dekTuBHOM cTparerueil B
IPENOJaBaHUU pYyCcCKOro s3plka. OHa oOecneuyuBaeT KOMIUIEKCHOE DPa3BUTHE JIMYHOCTHU
oOydarolerocs: pacumpsieT S3bIKOBYI0 M KOMMYHUKAaTHBHYI KOMIIETEHIMIO, (HOopMHUpYyeT
AQHAIUTUYECKOE MBILIUIEHUE, CTUMYJIHPYET CaMOCTOSTENbHOCTh B Y4EOHOM JESTeNbHOCTH U
pa3BUBAET I'PAXKIAHCKYIO [TO3ULIHIO.

B nenom, uHTErpanus UCTOPUYECKOTO COIAEPKAHMS B YPOKH PYCCKOTO SI3bIKA IIPENCTABIISAET
co0Ol WHHOBAIMOHHBIA MOAXOMA, KOTOPBIA codeTaeT oOpa3oBaTeNbHbIM, pa3BUBAIOIIUN U
BOCIIUTATENbHBIN NoTeHIMa. PazpaboTanHble METOAMYECKHE PEKOMEHIALUN MOT'YT ObITh BHEAPEHBI
B IPAaKTUKYy 00pa30BaTeNbHBIX YUPEKICHUH, CIOCOOCTBYS (OpMUpPOBaHHIO y O0Oy4aromuxcs
YCTOWYMBBIX HABBIKOB aHAJIM3a TEKCTa, I'PAMOTHOIO BBIPAKEHUS MBICIEH, apryMEHTHPOBAHHOU
MO3ULIMM U YBAXUTEIBHOIO OTHOLIECHUS K ICTOPUYECKOMY HACIIEIHUIO CTPAHBI.
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KYMABEK AXMETYJIbl TAIHEHEB TYPAJIbI TAPUXU MATEPUAJIIAPIDbI
OPBIC TIJII CABAKTAPBIHA TUIMII KIPIKTIPY

ArnauninoBa EceHKys1 ApucTaHOEKKBI3bI
«K.A. Tawenes amvinoaevl ynusepcumemy» AK, « Opvic scone 030ex mindepiy
Kagheopacwinvly aza oxbimywsicsl, Lllvinkenm, Kazaxcman

Angarna. Makanaza opbIC TUIIH OKBITY YJAEpICIHE Tapuxu Marepuangapibl KipiKTIpyIdiH
TEOPHSIIBIK JKOHE MPAKTHKAJIBIK aCIEKTIepl KapacThlpbulabl. KazakcTaHHBIH KOPHEKTI MEMJIEKET
KOHE KOFaM KallpaTKepi, eJJlIH ayMaKThIK TYTaCTBIFbIH CaKTayFa KOHE MEMJIEKETTUIITH HbIFalTyFa
eseyni ynec Kockan JKymabex Axmetyiibl TolieHeB Typalibl MaTepuaiiap/sl maijananyfa epeKiie
Hazap ayaapbuiafbpl. Opblc TUN cabaKTapblHBIH Ma3MYHbIHA TapuUXHU MOTIHAEPAl EHTI3YIIH
Me1arOTUKaJIbIK TYPFBIAAH TUIMALIITT HET13/1€111, oJIapAblH O11IM aTylIbUIapIblH OKY MOTHBALIUSACHIH
apTTBIPYFa, CO3IIK KOPHIH MOJAWTYFa XKOHE KOMMYHHMKATHBTIK IaFJbUIAPBIH JaMBITYFa BIKIAJIBI
allKpIHAJIa bl

3eprreynin MakcaTsl — JKymabek TomeHeB Typalibl TAPUXU MaTepHaIAapAbl Mai1amanyIbH
OUTiM  anylmbUIapAblH — TUIMIK, KOMMYHUKATHBTIK KOHE  aQHAJUTHKAJIBIK  KY3bIpEeTTEepiH
KaJIBINTACTBIPYAAFbl TUIMIUITIH aHbIKTAay. 3epTrey OapbIChlHIA IOHAPAJIbIK HHTETPALUSHBIH
JUJIAKTUKAJIBIK MYMKIHJIKTep1 KapacThIPbLIbII, MOTIHAL TaJay, 63 MIKIpiH AJeNey, aybl3lia )KoHe
*azballa ceiliey NaFAbUIApBIH J1aMbITyFa OarbITTalFaH TalchlpMajiap o3ipieHenl. 3epTTeyliH
o/liCHaMallblK HETi31H FBUIBIMU-QJIICTEMENIK o/eOueTTepl Tanjay, MelarorukaiblK Oakbuiay,
JKCIIEPUMEHT, CATIBICTBIPMAJIbI TAJIAY )KOHE 3€PTTEY HOTHIXKEJIEPIH KUHAKTAY Kypanabl.

Tapuxu Marepuanaapasl OpbIC TiUTl cabakTapblHAAa >Kyieni Typae mnaijanaHy OiniM
aTyIIbUIAPABIH TaHBIMIBIK OCJCEHAUIITH apTThIpyFa, ©3 OHBIH JepOec JKETKi3y MaFiablIapbiH
KaJIBIITACTBIPyFa KOHE CBHIHM OMJIAyblH JaMBITyFa BIKIAN eTeldl Jen OoypKaHaabl. 3epTTeyliH
MPAKTUKAJIBIK MaHBI3IBUIBIFBI TTOHAPAJIBIK OaiiJlaHbICTap HETI31HJE OPBIC TUTIH OKBITYABI KETUIAIPY
MaKCaTbIH/Ia YCBIHBUIFAH O/ICTEMENIK TOCUIAepAl OKYy YHAepiciHAae KONJaHy MYMKIHIITIMEH
ankpiHganaapl. JKymabexk TomeHEBTIH Tapuxu MypachlH NaijalaHy TOpOHWENiK MaHbI3Fa Ja Hue,
OUTKEHI OJ1 a3aMAaTTHIK KayalKepIIUTIKTI, TaTpUOTU3M1 koHe KazakcTaHn TapuxbIHa I€T€H KYpMEeTTi
KaJIBIITACThIPYFa bIKIAJ €TE].

Tyiiin ce3aep: moHapanblK HHTErpalysi, OpPbIC TUIIH OKBITY, TapuXu MaTtepuangap, Kymalek
TomeneB, KOMMYHHKAaTUBTIK KY3bIPETTUIIK, COMIIEY Jar/blIapbl, CbIHU Oiljlay, OKY MOTHBALIUSACHI,
NaTPUOTTHIK TopOUe.

EFFECTIVE INTEGRATION OF HISTORICAL MATERIALS ABOUT ZHUMABEK
AKHMETULY TASHENEYV INTO RUSSIAN LANGUAGE CLASSES

Yesenkul Agidilova
Senior Lecturer, Department of Russian and Uzbek Languages, J.A. Tashenov University, Shymkent,
Kazakhstan
vesenkul.agidilova@mail.ru

Abstract. The article examines the theoretical and practical aspects of integrating historical
materials into the process of teaching Russian. Special attention is given to materials about Zhumabek
Akhmetuly Tashenov, a prominent statesman and public figure of Kazakhstan who made a significant
contribution to preserving the country's territorial integrity and strengthening its statehood. The
pedagogical rationale for incorporating historical texts into Russian language classes is substantiated,
with a particular focus on enhancing students’ learning motivation, expanding their vocabulary, and

developing their communicative skills.
The aim of the study is to determine the effectiveness of using historical materials about
Zhumabek Tashenov in developing students’ linguistic, communicative, and analytical competencies.
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The study explores the didactic potential of interdisciplinary integration and develops tasks aimed at
improving text analysis, argumentation, and oral and written communication skills. The
methodological framework includes an analysis of academic and methodological literature,
pedagogical observation, an experiment, comparative analysis, and the synthesis of research findings.

It is hypothesized that the systematic use of historical materials in Russian language classes
contributes to increasing students’ cognitive engagement, developing their ability to express their
thoughts independently, and enhancing critical thinking. The practical significance of the study lies
in the potential application of the proposed methodological approaches in the educational process to
improve Russian language teaching through interdisciplinary connections. The use of Zhumabek
Tashenov’s historical legacy also has significant educational value, contributing to the development
of civic responsibility, patriotism, and respect for the history of Kazakhstan.
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y
words: interdisciplinary integration, Russian language teaching, historical material, Zhumabek
Tashenev, communicative competence, speech skills, critical thinking, learning motivation, patriotic
education.
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KYPAEJII K¥PbLJIBIM/IbI ) KOoHE IHIINTHAI KUIMJAEPAI 7KOBAJIAY JIA
JOCTYPJI )KOHE 3D HIUDPJIBIK 9AICTEP/II BIPIKTIPY

B.M. JIxxannauzoBa’, K. A. Paxmankyaosa’, K K. Kaman6aesa®,
K .E.Baiite;1eeBa*
K.X.H., JoLeHT, >3* Maructp, ara OKbITYILEI
«Kymabex Axmetyisl Tomenes ateiaaarsl yauBepcutet» AK, llIsimkent, Kazakcran,
KOPPECIIOHICHT-aBTOPABIH 3JIEKTPOHIBIK nowTackl: rakh_zhanat@mail.ru

1

Anaarna. Kypaeni reoMeTpusiibiK, aCHMMETPHSUIBIK, KOMTKA0ATTHI KOHE IPATUPOBKAIIBI KUIM
YATUIEpiH )K00aiay KOPKEMIIK UJISSTHBI MaTeprajl KACUETTEPIMEH, aHTPOIIOMETPHUSIIBIK IEPEKTEPMEH
KOHE TEXHOJIOTHUSAJIBIK OPBIHAATY TaJlanTapbIMeH Oip Me3rijiie YHIecTipyai KaxeT eTesi. 3epTTeyaiH
MakcaThl — KYpAENl MIMHAI KHIMI 93ipieyae MYJSDKICY, JKa3blK KOHCTpyKHusuiay xoHe 3D
BUPTyaJJbl MPOTOTUNTEY OMICTEPiHIH KBI3METIH JXYHeney »MoHE oyapiabl OIpiKTIpeTiH Jouieni
)K00asay alrOpUTMIH YChIHY. 3€PTTEY CAIBICThIPMaJIbI-aHAIUTUKAIBIK TU3aiHIa opeIHaanabl: 2016—
2025 xpuamapbl KapusulaHFaH peneHsusianran eHOekrep, 1SO 8559-1:2017 cranmapThl koHE
KUIMHIH BUPTYaJIJIbl MPOTOTHITIHE KATHICTBI SJICTEMENIIK JIEPEKTEP TAKBIPBINTHIK CUHTE3 apKbLIbI
tannauapl. baranmay emmempepi peTiHIE MIMIIHIAI KAJIBINTACTHIPY €PKIHIIT, aHTPOHNOMETPHSIIBIK
COMKECTIK, MaTepua MiHE3-KYJIKbIH OCHHEeNey T, TY3eTy KaWThIMIBUIBIFBI XKoHE (DU3UKAIIBIK
MPOTOTHN KAKETTUIIrl anbHAel. HoTwkenep Kypaeni minmH yirH Oip FaHa OMICTIH JKETKLTIKCI3
€KEeHIH KepceTTi. MyJsikaey KeJleM MEH IUIaCTHKAHBI 137ey/ie THIMJI; JKa3blK KOHCTPYKIHSIIAY
JICKAJIOHBIH TEXHOJIOTUSUIBIK Ta3albIFbIH KamTamachl3 erefi; 3D kxyille HycKamapasl >KbUIgaMm
CJIBICTBIPYFa, KOJUIM3USHBI, Kepily MeH nedopmaius ailMakTapblH epTe aHBbIKTayFa MYMKIHAIK
Oepeni. Anaiiia BUPTyasJbl HOTIKEHIH CEHIMJLUIITT Mara KadbIHIBIFBI, ayIaHIBIK THIFBI3IBIFEI,
CO3BUIYbI, BIFBICYBl JKOHE HUTY KATTBUIBIFBI JYpPBIC KalIUOpJIEHTeH >Karjaijja FaHa apTajbl.
YCBIHBUIFaH alTOPUTM «aHTPOIIOMETPHUS — MaTepHajibl ChiHay — MYJsDk/2D nmexano — 3D
TeKkcepy — (GU3HKAIBIK OaKpLIay YATICI — Kepi Ty3eTy» IUKIIIH KaMTHbI. 3€PTTEy KOPBITHIHIBICHI
THOPUATI TOCUT KypAeni KHUIMHIH MIIIIHIIK canacklH Oarajayabl JKyHelneWTiHiH, Oipak COHFBI
(bMBUKAJIBIK YIITiHI TOJIBIK aIMACTHIPMANTHIHBIH KOPCETEI].

KinT ce3aep: xypaeni mimmnHAi KWiM, KHIM KOHCTPYKIMSCHI, MYJLDKACY, ApanupoBka, 3D
BUpTyanasl npototunrtey, CAD, anTponiomeTpus, MaTepran KaCUeTTEPI.
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Kipicne

KuiM mimiHi agaM JeHECIHIH elmeMaepiMeH FaHa eMec, KOHCTPYKUIMSUIBIK MYIIENeHY,
MaTepUasIblH MEXaHHKAIbIK MIHE3-KYJIKbI, KabaTTap apachblHIAarbl ©3apa dcep KOHE KO3FallbIC
Ke3ingeri aedopmanus apKpUIbl  Kanblntacansl. KapamailbiM  0a3asiblK  KOHCTPYKIUsAA Oyt
¢dakTopiapaslH 6ip Oeiri cTaHAApTThl KOCHIMIIAJIAPMEH OacKaphlica, Kypaeni mimriHai OyibimMaa
acUMMETpHs,  KCHICTIKTIK  Karmap, Oypaily, MOIyJib, KaHKaJblK OeJIIeKk  HeMece
TpaHchopMaHsIaHATBIH TYHIH KOCBIMIIIA OeNTici3AiKTep TyFbi3aabl. COHIBIKTaH MYHIAH OYHBIMIbI
TEK JKa3bIK Cbhl30ara HEMece TEK KOpPKEM 3CKHU3Ire CYMEHII 93ipjiey KOHAbIPMAa carachl MEH MillliH
TYPaKTBUIBIFBIH AJIJIbIH aJla Oarajayra MyMKIiHIK OepMeiii.

AHTPOIIOMETPUSIIBIK JepeKTepAl Oipi3aeHAIpy KUIM KOHCTPYKUUSCHIHBIH OacTamKbl IIApTh
6onpin TaObuanbl. 1SO 8559-1:2017 nene emmemaepiHiH aHBIKTAMaapblH >KOHE OJIAPABI Ay
KaFuganapblH  Oenruieial; craHgapT  (QU3HKAIBIK  KOHE  LUQPIBIK  aHTPOINOMETPHSIIBIK
JEpeKKOpIap bl CANbICThIpYFa Heri3 Oepeni [1]. Anaiifa neHe enameMaepi KUIMHIH CHIPTKbI KOJIEMiH
©3/IIrNHEH aHbIKTaMalJbl: EpKIHAIK KOCBIMIIACHI, MaTepHaJJblH CO3bUIYbl MEH HUIyl, TIriC
KYPBbUIBIMBI JKOHE JTU3aiHEpIliK MilliH OeseK ecKepiyi THiC.

3D xwuim xyiienepi exienmem i JIeKaJoHbI IU(PIIBIK aBaTap/ia )KUHAKTAII, OYHBIMHBIH CBIPTKBI
KOpIHICIH, KaTmap TY3U1yiH >KOHEe MIapTThl Kepuly KapTajapblH Oarajnayra MYMKIHIIK Oepeni.
3epTTeynep MyHAaldl TEXHOJIOTHSUTAPABIH YJATLIEpAl epTe Ke3eHIE CAIbICTBHIpyFa KOMEKTECETiHIH
KOPCETKEHIMEH, BUPTYaJibl MaTa MEH HaKThl MaTaHbIH COMKECTIr1 aBTOMATThl TYP/E KaMTamachl3
etinmeiini [2—6]. Dai sxone Hong mara mapamerpiiepin apTypiii OaraapiaManapia atay, eJiiey KoHe
CaHJBIK MOJICTIbIe TYPJICHIIPY OipKeNnKi eMec eKeHiH xyieni monyaa aran eteni [2]. Kim men Lee
30 >xibex MaTaHbl 3epPTTEN, HAKTHI )KOHE BUPTYAIIbI IpanmupoBKa KOIPUIIMEHTTEP]1 63apa KOFaPhI
OaiiaHpICTBl OOJIFAHBIMEH, KATThl 9pi a3 CO3BUIATHIH MaTrajapjia aWblpMAlIbUIBIK YIIFasTHIHBIH
kepcetTi [3]. byt HoTIOKE Kypaem kejieMl OyHbIMAap YIIiH (PU3UKAIIBIK CHIHAKTHI aJbIll TacTayFa
OOJIMANUTBIHBIH JAIEIIEHII.

bacrankel Komkaz0agarsl HET13T1 Macelie — TIKIpuOe Kyprizy xaTTamachkl OepiiIMei TYpHIT,
«yakpIT 2-2,5 ece KbICKap/bl», «aetanb caHbl 2—3 ece apTThi» xoHe « CAD/CAM xonaany yieci
©CTI» JIETeH CaHJbIK TYKbIPHIMIAP/IbIH YCHIHBUTYbl. MyH/Ial KOPCETKIIITEP HAKTHI IpIKTEME, OJIIIEM
Oipairi, OaKbUIay JKaFdaibl )KOHE CTATUCTUKAIBIK Tajaay OOJIMaraH Ke3/e FhUIBIMU HOTHXKE PETiH/E
tyciggipummeiai. Ocbl cebenti Oy 3epTTeyne MAapTThl TpadUKTEP aIbIHBIT TACTalbI, TEK
KapUsUIaHFaH )KOHE TEKCEPUIETIH JiepeKTepre Heri3AereH caablCThIpMaiibl CHHTE3 OPBIHAAIIbI.

3epTTeyaiH MaKcaThl — KypJiesi KYpbUIBIM/IBI KoHE MIIIIH/I KAIMIEPAl dobanayaa JocTypai
myspkaey, 2D konctpykiusinay xkoHe 3D mudpiablk NpOTOTHUOTEY OMICTEpPiHIH MYMKIHIITT MEH
MIEKTEYIH JKYHeJer, ojapabl OIPIKTIPETIH Ke3CHIIIK aJirOpuTM YChIHY. OCBhl MakcaTKa CoMKec YII
3epTTey Ccyparbl KOMbULIBL: 1) Kypaeni mimizai sko0anaynblH HEri3ri 0acKapbulaThiH (hakTopiapsl
KaHga; 2) op ofic >kobajlay IUKIIIHIH Kail Ke3eHiHAe OachiM HOTIKE Oeperdi; 3) BUPTyalbl
MIPOTOTHUNTI (PU3MKAJIBIK YIATIMEH TeKcepy KaHaai skafiainapia MiHIeTTi?

3epTTeyAiH FhUIBIMU JKaHAIBIFbI. Kypem minriHai KuiM CBIPTKBI KOpiHicl OOMbIHIIIA FaHA eMeC,
MIIIHAL yCTaln TYPaTblH KOHCTPYKUMSUIBIK MeXaHu3Mi OOWbIHINA JKIKTenai; Mmymspkaey, 2D
KOHCTpyKIusiiay »xoHe 3D mporoTunTey Xeke Toclujaep peTiHIe emec, Kepi OailtaHpIichl Oap
OipbIHFaii sxo0anay nukiiHe OipikTipinai. XKapusiaHFaH SKCIIEPUMEHTTIK AePEKTep HETi31H1e HAKThI
KOHE BHPTYyalbl ApPalUpOBKAHBIH ailblpMachl KOpHEKI Typle KalTa TajAaHbll, UUQPIBIK
MPOTOTHUIITI MIHIETTI (PU3UKAIIBIK TEKCEPY Il KAXKET €TETIH JKaF1aiaap HaKThIIAHIbI.

Matepuaanap MeH dicrep

3epTTey AM3alHBI JKIHE JePeKKo3Aepai ipikrey

JKyMBIC canbICThIpMaIbI-aHATUTHKAIBIK 3€PTTEY PETiHAE YWBIMIACTHIPBUIIABI. TaKbIPBINTHIK
131ey 2026 >xbUTFBI Ka3aHaa Oacriarepiiepin ambik 6ertepi, DOl MeTtagepekTepi )KoHe XalbIKapaIblK
CTaHIAPTTHIH PECMHU KapTOUYKACHl apKbUIBI XKYpri3ui. [31ey TipkecTepi Ka3ak, OpbIC 5KOHE aFbUILIBIH
TUIAEPIHIE KYPACTBIPBUIABL: «KYPAE MIIHII KHiM», «MYJBLKACY skoHe 3D mpororumy, “3D virtual
garment”, “fabric drape simulation”, “garment fit assessment”, “fabric mechanical parameters
apparel CAD”.
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IpikTey emmemepi: a) 3epTTey KUIM KOHCTPYKIUSCHIHA, BUPTYAJIIBI KOHABIPMara HEMEce MaTa
JparypoBKachlHA TiKeleld KaThICThl OONIyBI; o) 9Mici MEH 3epTTey HBICaHbl CHUIATTANybl; O)
peleH3UsATIaHFaH JKypHAIJa, FRUIBIMH KOH(QEpPEHIMs MaTepualblHIa HeMece Oelenli CTaHaapTray
YUBIMBIH/IA XKapUsIaHysl, B) Ounbauorpadussik nepextepi MeH DOI/TypakTsl cintemeci TeKCepiyi.
Tex MapKeTUHITIK CHUITATTaFbl OarmapiaaMaliblK MAJIIMIEMENep, aBTOPhI Oenrici3 BeO-maTepuaniap,
KaWTaphlll aJblHFAH Makajajap jKOHe OacTamKpl Jeperi KepceTiIMereH CaHAbIK Oaranmap AoJel
perinae mnanganaHeiiManel. COHFBI CHHTE3TE OMICTEMENIIK TYPFBIIaH Tikeded pesneBaHTThl 10
JIEPEeKKOe3 CHT131IIi.

Tannay esmemaepi

Op JIePEKKO3/IeH 3epTTey HbICaHbl, KOJJAHBUIFAH 9J1iC, MaTa MapaMeTpiepi, BUPTyall bl XKoHE
(U3MKAJIBIK MPOTOTUIITIH CaJbICTHIPBUTYBI, HET13I1 HOTHXKE KOHE aBTOpJIap KOPCETKEH IIEKTey
anbIHABL. OicTep Oec emieM OOMBIHIIA CaTBICTHIPBULABL: 1) yIIemmemai mimiHai i3aey epKiHairi; 2)
AHTPOIIOMETPUSUIBIK COMKECTIKTI Oakpuiay; 3) MaTepuan KacueTiH OeliHeney; 4) Ty3eTYyIiH
KaWTBIMABUIBIFBL; 5) eHIIpicke AalbiHAay MyMKiHairi. CaHAbIK MeTa-Talfay XYPri3iireH oK,
OMTKEH1 XYMBICTapJblH OaFaapiamanapbl, yiriiepi, mMarajgapbl >KOHE HOTHIKENIK KepCeTKIITepi
O1pTeKTI emec.

Kypneni niminai 6yHbIMAbI 3epTTeY MEH 331piiey O0ip peTTIiK ChI3bIKTHIK 9peKeT emec. MaTtepuan
npopwii MeH (U3MKAJIBIK YIrl apachlHIAFbl COMKECCI3/iK aHBIKTAJIFaH CaiblH JIeKaJlo Hemece
uupIIbIK TapaMeTp Kaifta Kapanaabel. Ochbl KaifTamamainsl JIoTuka 1-cyperre OepiireH.

1. AHTPONOMETPUANBIK 2. MaTepuan 3. Mynax xeHe 4. 3D eupTyanpbl
nepexkrtep KacueTTepiH cbiHay 2D nekano TeKcepy
6. Kepi TyzeTy XxaHe 5. ®U3MKanbIK
HYCKaHbl beKiTy Gakbinay ynrici

1-cyper. Kypaeni minrin/i KaiMIi )xo0aiayabiH KalTaraMabl UKL

Kypaedi miminai xikrey Karuaacbl

Kypaeninik ChIpTKBI KepiHiC OOWBIHIIA FaHAa €Mec, MINIHII yCTalm TYPaThlH MEXaHU3M
OoiipiHIma  kikTengi. TepT TOm  @XBIPaTBULABL:  T€OMETPHSIIBIK-aCUMMETPHSUIBIK — ITIIIIH;
JIpamMpoOBKaNbl  oHE  OypajMasibl  TiIIiH;  KemkaOaTrThl  WIlIiH;  KaHKaJIbl  HEMece
TpaHchopManMsIaHATHIH MimiH. Byt xKikTey op TOmKa KaxXeTTi OaKkpuiay mapaMeTpiepiH aHbIKTayFa
MyMKiHaiK Oepeni (1-kecte).
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reOMeTplﬂﬂﬂblK XXoHe
acUMMeTpPpUANBbIK

IdwnaroHans, cnupane,

TeHrepiMmcis kenem

O panupoBKanbl

KaTtnap, 6ypme,
KWFaL iy

Kypaeni kuim niwiHi

KenkabaTThl

Teyencis kabatTap,
KONNU3WS Tayekeni

KaHKanbl XxaHe
TpaHccpopMaLUanaHaTbiH

KaTanTKeilw, Moaynb,
bipHelue nannanaHy Kyni

2-cypet. Kypaeni KypbUIbIM/IbI KOHE MIIIIHI KHIMJIEPIiH KIKTelryl
1-xecre. Kypaeni kuiM minmiHAepiHiH ko0abIK Oenruiepi

Herisri Bacbeim ¥YCBIHBLIATBIH
[TimiH To6bI KOHCTPYKLUAJIBIK TayeKeJ TeKcepy
GeJri
TeHrepimcis AyBIpJBIK, MaHekeHeri
KeJieM, JWaroHa/b | OPTAJIbIFbIHBIH, 6asaHc, 3D-pe
['eoMeTpUsANIbIK-aCUMMET MYLIeJIEHY, BIFBICYBI, eTeK | ppoHTaNIb YKoHe
PUSAJIBIK, KEHICTIKTIK IeH UBIK, | OYHip npoekiyst
KOChIMILIa TeHTepiMiHiH
OY3bLIYbI
EpkiH KaTnap, Kartnap HakTbl
JIpanupoBKabl 6ypMme, . Oypasy, | 6aFbIThIHbIH, MaTaHbIH HiNyi MeH
KUFall miny TYPAKChI3JbIFbI, BIFBICYBIH CbIHAYy,
CO3bLIY MYJISDK
BipHeie KabaTtTap 3D kosnu3us
TaYyeJICi3 HeMece | KOJIJIM3USCHI, TeKcepyi YKoHe
Kenka6aTThl »KapThLIan apThIK KaJAbIHABIK, | GU3HKaJBIK
6al/IaHbICKaH KabaTTtay
KabaT
KaTaWTKpIII, TyHiHHiH Ty#tin
Kaukaibl/TpaHchopManus MOZYJIb, _ icTeH WBIFYBI, | IPOTOTHII,
JAHATBIH axbpIpaMasbl TYHIH, | KO3FaIbIC KO3FaJ/IbIC  ChIHAFBI,
6ipHeLue Kyl nieKTeyi nanjajaHy
cleHapui
Hoatuxesnep
oaicTepaiH PYHKIMOHAJIABIK OPHBI
Tanmay ym oxictiH OipiH-Oipi aaMacTBIPMAWTBIHBIH, OpPKANCBICHI >KOOAHBIH OpTYpIIi

2D koHCTpykuusiiay Oakpuiay HYKTeENEpiH,
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KOCBIMIITaJIap/ibl,
KEpTIKTEP/11 )K9HE TEXHOJIOTUSUIIBIK KOCBIMIIANap bl paciMaeiai. by ofic eHaipiCTIK Ky)KaTTaMaHbIH
Heri3i OOJFaHBIMEH, KYpJAemi KeHICTIKTIK KoJIeM/l jKa3bIKThIKTa eJIeCTeTy Taxipudere Ttoyenai. 3D

TiTIC

Oenrici3AiriH a3alTaTbIHBIH KepceTTi. MyIlspKaey MaTephalibl JIeHE HeMece MaHEeKeH YCTIHJE
TiKeJIel OpHANIACTBIPY apKbUIbI KOJIEMHIH KOMITO3ULIMSIIBIK JIOTUKACKIH Ta0yFa Kostailibl. OHBIH K1l
— KaTnap/blH OaFbIThIH, aybIPJIBIK 9CEPIH JKOHE MATaHbIH TAOUFHU IMJIACTUKACHIH KOpy. OJICI3 KaFbl
— HOTWDKEHI OJIIIIeM KaTapblHa KeIIipy MEeH KaiTanan eHIipy YIUIiH MIIiHAl jKa3blK JeKaIoFa JoI
TYPACHIIPY KaXKETTLUIIrI.

Y3bIHABIKTAPbIH,




MPOTOTHUITEY JIEKAJTOHBI aBaTapja >KWHAKTAIl, HYCKAJapbl JKEAEN CaJbICTHIPYFa JKOHE BIKTUMAI
KOJUTM3USIHBI Kepyre MyMKiHIiKk Oepeni [4—8]. bipak BUpTyanabl KbICBIM HeMece Kepily KapTachl
KIIMHUKAJIBIK HEe a0CONIOTTI (DM3MKANIBIK OJIIIIEM eMeC; OHBIH MOHI OarmapiamMa MoOJeNiHe, aBaTapra
YKOHE SHTI31ITeH MaTepual JAepeKTepine Toyenai [7, 9].

2-xecte. JKobanay o1icTepiHiH CaIbICTHIPMAJIbl CUIIATTAMACHI

Oem Mynsxaey 2D 3D BupTyanabl
KOHCTpPYKIMAJIay NPOTOTUIITEY
Kenempi mimiHgi OTe KoJIaMJIbI; ’Kanama; Kousaiibr;
isney MaTepuaJl MiHe3i | KOHCTPYKTOPJIBIK GipHele HYCKaHbI
Tikesiell kKepiHeni TaxKipubere TayesaJi | cajJbICTbIpyFa
60J1a/1bl
AHTpONOMETPUSIJIBIK, MaHekeH OsemMaep MeH ABaTap
GakblLiay coliKecCTiriMmeH KOCbIMIlaJIap HAKTHI | AdJJiriHe XKoHe
HeKTenaeni 6epineni 1o3ara Tayesani
MaTepuanabl HakThbl Kebine [TapameTpsiep
GeliHesIey MaTepuall TEXHOJIOTUAJIBIK AypbIC eJILIEHIII,
KOJILAaHbLICA, KOCbIMIIIA  apKbLIbl | KaJubpJeHce
YKOFaphl »KaHaMa YKOFapblaijbl
Tysety KaiTa Jleka/10HBI CaHbIK TY3eTy
TyHpey/mily KaxKeT | KalTa Kypy KaKeT KalTbIM/bl )KoHe
CaJIbICTHIpY¥Fa
bIHFaMJIbI
OHAipicke malbIHAAY Jlekasnora Heri3ri 2D JekajsoMeH
KellipyAi KaxkeT | eHJipicTik 6a3a GaiJlaHbICKAH/|a
eTeli THIMI
Herisri mekTrey OpbIHAAQYIBI KeHnicTikTik ®dusukKabIK
me6epJiri J)KOHe | acepZii aJJblH aJa | MOJiesb MeH
MaTepuasl WBIFbIHBl | KOPY KUBIH/bIFbI rnapaMmeTp €HTi3y
KaTeJIiri

MarepuaJj KacueTTepiHiH BUPTYAJ /bl MillliHre dcepi

OeOueTTep CUHTE31 Uiy KaTThUIBIFbI, AYJaH/IbIK ThIFbI3/IBIK, KAJTBIHBIK, CO3BLTY )KOHE BIFBICY
CHUITaTTapbl BUPTYaJAbI IpalMpoBKa YIIIH HETi3r1 mapaMmerTpiiep ekeHiH kepcerTi [2, 3, 6, 10]. byn
napaMmeTpiepal Oip FaHa «JpamnupoBKalaHy» OarachlHa OIpIKTIpY KETKUTKCI3: €Ki MaTaHbIH
JpanupoBKa K03 UIMEHTI yKcac OONFaHBIMEH, OAaFbITTHIK CO3BLIYBI HEMECE BIFBICYBI QPTYPIIi
0011ybl MyMKiH. Kypzeni acuMMeTpUsUIbIK KOHE KUFAIIl MIIITeH OOJIIEeKTepe OChl ailbIpMAIIbLTBIK
Karnap OarbIThl MEH €TEK T€OMETPHUSCHIH ©3TepTe/Ii.

Kim sxone Lee 3eprreyinme 30 xibek MataHbiH HakThI xkoHe CLO opTachiHAarsl BUPTYasIbl
npanupoBka koddduimentrepi apacsinaa r=0,824 Gaiinanbic TaOBUIFaH, ajlaiila OpTallla HAKThI )KOHE
BUPTYaJIIbl MOHJEP apachlHAa CTATHCTUKANBIK aWbIpMaIIbUIBIK cakranraH [3]. Winrim >xoHe
CO3BUIFBINI YITUIEPAIH COWKECTIr JKOFaphIpak, aj KaTThl MarajapJa albIpMalibUIbIK apTKAaH.
CoHJIIBIKTaH BUPTYaJJibl KOPIHICTI «HAKThl MaTaHBIH J0J1 KOIlipMec» eMec, KaTHuOpIeHETIH eCenTiK
MOJIENb PETiH/Ie KapacThIPFaH JKOH.
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Lo 30 Kibek MaTaHbIH, HAKTbl XKOHe BUPTYaNAbl APanupoBKachl
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OpanupoBKa KoadpuuneHTi
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0.0~

HakTbl maTa BupTyanabl maTa

3-cypet. HakTbl sxoHe BUPTYaNIbl )Ki0eK MaTajgapAbIH IparnupoBka ko3 duuneHTrepin
canbICThIPY [3]

3-cyperreri nuarpamma Kim jxoHe Lee »kapusiiaraH HaKTbl SKCIEPHUMEHTTIK JEepeKTep
HETi31H/Ie KaiiTa KypacThIPbUIIBI: HAKTHI MaTayap yuiH oprama koddduuuent 0,7619 (SD=0,1564),
BupTyanasl yiarinep yumin 0,6735 (SD=0,1294), n=30. ABTopmap €Ki TOI apachIHAAFbI
alBIPMAIIBUIBIKTHI CTATUCTUKAIBIK MaHBI3/IbI Jien kepceTkeH (t=5,330; p=0,03) [3].

Con 3eprreyne KES-FB 3eprxananeik xyihieci meH CLO Fabric Kit apkpuibl ansiHFaH
ayJIaHIbIK THIFBI3/IBIK, KAJTBIH/IBIK )KOHE 1Ty KOPCETKIMITEPl CATBICTHIPBUIILI. EH KOFaphl COMKECTIK
ayJaHAbIK THIFBI3JBIKTA, OJaH KeHiH KaJNbIHJBIK [eH Uiy KacueTiHae Oaikansl (4-cypeT). Co3buty
KOPCETKIII OOMBIHIIIA MaHBI3/IbI OalIaHbIC TAOBUIMAFaH IBIKTaH, OJ1 JUarpaMmmara enrizinmeni [3].

KES-FB »aHe CLO Fabric Kit enwempaepiHiH, cakecTiri

Winy KacwueTi 0.518
KanblHAObIK 0.787
AyhaHAbIK ThifbI3AbIK 0.964
0.0 0.2 0.4 0.6 0.8 1.0

Koppenauus KosthduunenTi, r

4-cyper. KES-FB xone CLO Fabric Kit enmemaepi apacsianars! koppemsiuus [3]

Koo oHe opinTecTepi HaKTHI KOHE BUPTYaAJAbl JKEUIENIK MaTalaplbl CajbICThIpyAa MaTa
TYPiH JXIKT€y MEH KOHJbIpMa KapTajapbelH Oipre Konmanran [6]. Brubacher sxone opimrectepi
KOMITPECCHSUIBIK KHiM KBICBIMBIH OOJDKay/ja BUPTYaAbl KOHABIPMAHbIH MPAKTUKAIBIK IQJIIT1 1eHe
MEH MaTepUaNIIbIH TyphIC HU(pIaHybIHA TOYeN i eKeHiH KopceTTi [9]. Bys1 KopeIThIHABLIAD KYypaei
MIIIHAL COHJIIK OyHBIMIapra Ja SIICTeMEeNiK TYPFbIIaH MaHbBI3bl: OaFAapiaMaiblK KapTa MIemiM
KaObLUTIaY Bl KOl IbI, OipaK eJeHOereH MaTepuall YIIliH JoJie 00Jia aMan Ib.

I'mOpunarTi :x0danay aaropurmi

CuHTE3 HOTIKECIH e KYp/eli MIITH/I KHIMI 931pJIey IiH alThl Ke3€HI1 allTOPUTMi YCHIHBUIJIBL.
bipinmi kesenae ISO 8559-1 karmpmanmapbl OOMBIHIIA MaKCcaTThl JEHE OIIIeMIepi, KaJblll >KOHE
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KO3FaJlbIC CIeHapuifi OenrimeHeni. ExiHmn Ke3eHze HETI3Ti KOHE KOMEKII MaTepHalap.IblH
KAJIBIH/IBIFbI, ayJaHABIK THIFbI3BIFbI, OOMIBIK/KOJIICHeH/KUFalll OaFbITTaFbl CO3BLTYBI, BIFBICYBI JKOHE
WiTyl eJIIeHe . Y IIiHII Ke3eH/Ie MIIiHHIH TaOuFaThIiHA Kapai MyJIshk HeMece Oactankel 2D nekaino
ozipneneni. TepTiHI Ke3eHE JIeKallo MEeH MaTepuan napameTpiepi 3D opTara eHrisinimn, CHIyaT,
CaHplIay, KOJUIM3US, KepUTy >KOHE KO3Fajbic OaranaHaabl. beciHmn ke3eHae eH ToyeKenal TYWiH
HeMece TOJNBIK OyiibIM (DU3UKANBIK MaTepuanja jkacalaibl. AJTHIHIIBI KE3E€HIE HAKThl JKOHE
BUPTYaJIJIbI VATIHIH alibipMachl OOUBIHIIA JIEKAJIO MEH MaTepuai npouii Kepi Ty3eTiaeIl.

3-kecre. XKobanay ke3eHaepinaeri 0akpuiay KopceTKimTepi

Kesen, TipkeneTin nepek [llemim KabbL1AaY
eJILLEeMi
AHTpPONIOMETPUSIIBIK, JleHe esmeMjepi, KaJbll, ABaTap/MaHekeH
6asa KO3FaJIbIC aMIIJINTYAacChl MaKCaTThl napijajaHylbIFa
cariKec
MaTepuanzel Kypamel, KaJIbIH/bIFbI, BarpapiaMara eJiieHreH
cunarray ayJlaHJblK, ~ TBIFBI3JbIFbl,  Hiayi, | npoduab eHrisiagi
CO3BLJIYBI, BIFBICYBI
AnFalmiKpl OilliH JcKus, MYJISTK dorocsl, Komnosunusa JKOHe
6a3asblK JIeKao, 6aJlaHC | KOHCTPYKLUSIIBIK, JIOTHKa
CBI3BIKTaphl KeJicingi
BupTyanzpl cblHaK CunyaT, caHbllay, KOJJIU3MA, KpuTnkanblk alMakKTap
Kepiny/nedopManus KapTacel 6esrineHin, HyCKaJap
CaJIBICTBIPbLIAbI
®du3uKaabIK CbIHAK, HakTbl KoHAbBIpMa, KaTmap, Kayincisgixk,
Tiric, Ko3fasbIC, TYUiH KYMBbICHI KOJIaUJIbLJIBIK,  JK9He  IIilliH
TYPaKThUIBIFbI pacTaJj/bl
Bepudukanusa HakTbi-BUpTYyanbl AWBIpMaIIBLIBIK
allblpMallbLIbIK, ~ JK9HEe  TY3eTy | TYCiHAipiiin, ¢aism HycKachl
KYpHaJIbI bekiTingi
TankeL1ay

Y CHIHBUIFAH HOTHXKENICp KypHeil KHiM koOaiayaa TEXHOJOTHSHBI <«JISCTYPIl 9Jic HeMece
IUPIBIK SIC» TYPIHIET! KapaMa-KapChUIBIKIEH TaHIAyIbIH YPHIC eMecTiriH kepcereai. Herisri
Mocelie — dp OMICTIH KaHaal OeNnrici3miKTi a3aliTaThIHBIH aHBIKTay. MaTtepuaaMeH Tikenei )KyMbIC
KOMITO3MITUSUTBIK MIIiHI armaapl; 2D mekaio eHaipicTiK 1amikTi 0exitesni; 3D Moaens HycKalapasl
CaANIBICTBIPY MEH epTe TeKcepyai keHinperexdi. Papachristou sxoHe opinTecTepi ia3epiik KeciareH
KHIMIe apHajfaH oficTeMeNiK KypbUibiMAa 3D mpoToTumnTi Au3aiiH 93ipiiey LUKIIHE Ke3eHIem
€HTi3y/IiH MaHbI3BIH KepceTeai [5]. byt Tocinm KaHKaIbl, MOIYIBIIK XKoHE TpaHC(hopMaIusIaHAThIH
KHIMJIED YILIH ¢ KMCBHIH/bI, O©UTKEH1 KYypiei TYHiH OipJieH TONBIK OyibIMIa eMecC, KeKe ITUQPIIbIK
XKoHE (PU3UKAIBIK MOIYJIhJIC TEKCEPLITYl MYMKIH.

3D mporoTunTtey TYpaKThUIBIKKA XKaHaMma yiiec Koca anajbl: )KapaMChl3 HyCKatapsl MaTepuat
KECUTMEH TYPBIIT aJIbIT TaCcTay, KAIBIKTAH KETICY XKOHE JIEKAJI0 HYCKAJIapblH CAHJIBIK OpTaja caKTay
BIKTUMaJI. JlereHMeH HaKThl MaTa IIBIFBIHBIHBIH HEMece KOMIPTEK 131HIH TOMEHJIEYIH OCBI 3epTTey
enmered oK. CoHapikTan 3D TeXHOJIOTHS «MIHAETTI TYp/le KalJAbIKThl a3aiTaabl» JIereH ceodemn-
CaNIIApIIBIK TYXKBIPBIM KacalMaibl; MyH/Iall KOPBITBIH/BI YIIIIH KOCIIOPHIH JACHIeiliHer1 6acTanmKbl
YKOHE KEeHIHT1 KepceTKImTep Kaxer [4].

BupTyanabl IpoTOTUNTIH KaTeliri yiI JIepeKke3eH TybIHaaiabl. bipiHiiici — aBartap: JeHe
eJIIeMi Aypbic O0JIFaHBIMEH, JIEHE MIIIHI, dKYMCaK TIH XoHE 11032 colikec Keameyl MyMKiH. Exinmrici
— MaTepHall: ChIHAKChI3 TaHaJFaH KiTalmXaHalbIK MaTa HaKThl ApPTUSHBIH KaCHUETIH KalTanaMaysl
BIKTUMaJ. YTIIHIIICT — MOJAEINbIEY: OOIIeK TOPBIHBIH THIFBI3ABIFRI, TITIC, KA0AT apaibIFbl JKOHE
KOJUIM3Us TapameTpiaepi HoTwxkere bikman eteni [2, 3, 10]. Ocwiran OaiimaHBICTBI Makajajaa
Oarmapiamanapabl  «0ap/>koK» OeNriCiIMeH YCTIPT CallbICTBIPAThIH OYpPBIHFBI KECTE aJIbIHbII
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Tactainel. barmapmama HyCKaylapbl kWi KaHAPATHIHIBIKTAH, MYHJAal KeCTe Te3 ecCKipeli KoHe
(YHKIUSHBIH canlachlH KOPCETHEH .

3epTTeyniH FhUIBIMUA-TIPAKTUKAIBIK Yieci — KypJaeni MimiHAl OyWbIMIBI MIIIH MeXaHu3Mi
OOMBIHIIIA KIKTETI, 9[IC TAHAAYbIH OJIIIICHETiH OaKblIay KaJaMIapbIMeH OalllaHbICThIPY. ¥ CHIHBIIFaH
LUK OKYy LIeOepXxaHachlH/a, aBTOPJIBIK aTellbe/le *KOHE IIArblH OHJIpICTe KOJJaHyFa Oeilimaene
amangel. Op >ko0aFa Ty3eTy JKypHAJbIH JKYprizy martepuan mnpoduii, JIeKalo HYCKAchl >KOHE
(bU3UKaNBIK ChIHAK apachIHAAFbl OAWIaHBICTHI CAaKTall, KEHIHT1 MOJENBACp YIIIH 1Kl JEPEeKKOp
KaJBIMTaCTHIPAIbI.

3eprreyain mekTeynepi Oap. bipinmrigeH, Oy KyMbIC aBTOpJIApABIH KaHA OHIIPICTIK
SKCIIEPUMEHTIH €MeC, JKapHsUIaHFaH eHOEKTEp/IiH CANbICThIPMANIbI CHHTE31H YChIHAbI. EXiHIIIIEeH,
OargapiaMalblK IaTgopmanap MeH MaTepHrall mapameTpiepiHiH OlpiiKTepl 9pTYp:al OOJFaHIbIKTaH,
OMICTEP/iH YaKbIT HeMece HAAIK OoiblHIIA OipbIHFA CaHABIK ocepi ecenTesMenl. Y IIHIII/IEH,
YCBIHBUTFAH anroput™ KazakcTaHaarel HAKTHI KOCITOPBIHIA anpolanusiad etmereH. Keneci kezene
O0ip Kypaeni MoJenbai KeMiHAe yII Marepuania aaibiaan, 2D+mynsx sxone 2D+3D rubpunri
OarpITTapbIH OipJeii OpBIHAAYIIBUIAPMEH CANBICTHIPY KaKeT. XPOHOMETpaK, MaTepHall IIBIFBIHBI,
TY3ETY CaHbl, capanTaMalIbIK KOHAbIPMa OaFachl )KOHE HAKTHI—BUPTYaNIIbI KOHTYpP ailbipMachl aJlIbIH
ana OeKITUIreH xarrama OoMbIHIIA TIPKETYl THIC.

KopbIThIHABI

Kypneni KypbUlbIMABI JKOHE MIMIHAI KHIMAL jko0ajlay aHTPONOMETPHSHBI, MaTepuas
MEXaHHMKACBhIH, KEHICTIKTIK KOMIIO3UIIUSHBI KOHE OHJIPICTIK TEXHOJOTUSHBI Oip XKyilene
KapacThIPY/bI TaJAMl eTel. One0ueTTepal Tajiay HeTi31H1e MbIHA1all KOPBITHIHBLIAP JKacaJI b

1. Mynsxaey, 2D koncTpykuusiiay xoHe 3D BUpTyanabl MpOTOTUOTEY ©3apa OaaMa emec;
oJIap MIIIiH, OHAIPICTIK AJIIIK KoHE ITUGPIBIK TEKCEPY MIHIETTEPiH 06I1ICETIH 63apa TOJBIKTHIPYIIIBI
omicrep.

2. BupTyanasl npanupoBKa CEHIMIUIIT MaTepUAIBIH Uiy, CO3BLTY, BIFBICY, KAJTbIHJIBIK JKOHE
ayJaHJbIK THIFBI3JIBIK KOPCETKILITEPIiH oJIey MeH KaauOpieyre Tikeae Toyen.

3. Kypneni, kenkabaTThl oHE KaTThl MaTepHayibl OyitbiMaapaa 3D mporotun (Gu3uKaibIK
0aKpuIay YITICIH TOJBIK aIMaCTBIPMalbl; acipece TYHIH JKYMBICHI, KO3FAJIBIC XKOHE HAKTHI KaTIap
TeK (PU3UKAJIBIK ChIHAKTA pacTajaaibl.

4. ¥ ChIHBUIFaH «aHTPOIIOMETPHSI — MaTepHalibl ChiHay — MYIsDK/2D — 3D — ¢dusukansik
YIT1 — Kepi TY3€Ty» MUK MENIMAEeP/Il TIpKeyTe )KoHe ko0aay KaTeJIepiH epTe Ke3eH 1€ aHbIKTayFa
JKargau skacaipl.

5. YakpIT YHEMI, MaTepHall HIbIFbIHBI JKOHE JTONJIIK TYPajibl CaHIIBIK KOPBITBIHIBI TEK HAKTHI
HKCHEPUMEHTTIK XaTTaMa MeH 0acTarkpl Iepekrep Ooiranaa 6epinyi Tuic.
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HUHTETPALIAA TPAJUIHUOHHBIX M 3D HNHU®POBBIX METOAOB IIPH
INPOEKTUPOBAHUMU OJEX/bI CJIOZKHOU KOHCTPYKIIUU 1 ®OPMbI

B.M. JI:xxannauzoBa’, K. A. Paxmankyaosa?’, K.K. Kamanoaesa®, )K.E. Baiiteneena*
K.X.H., JOIEHT., MarucTp, cCTapumuii npenoaaBaren>>4
AO «YuuBepcuretr umenu K. A. TameneBay», lllbiMkenT, Kazaxcran
3JIEKTPOHHAA M04YTAa aBTOpPa-KoppecnonaenTa: rakh_zhanat@mail.ru

[IpoekTupoBaHWe CIOXHBIX TEOMETPUYECKUX, ACHUMMETPHYHBIX, MHOTOCIONHBIX U
JPanpPOBAHHBIX MOEICH 0/IeXkKIbI TPEOYET OJHOBPEMEHHOT'O COYETAHUS XYy I0’KECTBEHHOM UICH CO
CBOMCTBaMH MaTepuaina, aHTPONOMETPUYECKHUMH MAHHBIMU U TPEOOBAHUSIMH TEXHOJIOTHYECKOTO
ucnonaeHus. llenp wuccienoBaHUSA-CUCTEMATU3UPOBATh NIEATSIBHOCTh METOJIOB MAaHEKEHIIIHUIIBI,
IUIOCKOTO KOHCTPYMPOBaHHS W BUPTyasibHOro 3D-mporoTtunupoBanus mpu pa3paboTKe OMEKIbI
CIIO)KHOW (OPMBI M TPEUIOKUTH AITOPUTM JOKA3aTEIBHOTO MPOSKTHPOBAHUS, KOTOPBIH HX
oovenuuser. MccnemoBanue OBUIO BBINIOJTHEHO B CPAaBHUTEIBHO-aHAIMTUYECKOM JTU3alHE:
peneH3upyemMbie paboThl, onmyoiaukoBaHHbIe B 2016-2025 romax, crangapt 1SO 8559-1: 2017 u
METOJIMYECKUE JIaHHBIC, OTHOCSINUECS K BHUPTYAIbHOMY TPOTOTUIY OACKIbI, ObUIH
MIPOAHAIM3UPOBAHBI C MOMOIIBIO TEMAaTUYECKOTO CHHTe3a. B KauecTBe KPUTEPHEB OICHKH ObLIH
moJiydeHbl cBoOoma QopmupoBaHusi (HOpPMbBI, AHTPOTOMETPHYECKAss HIEHTUYHOCTh, TOYHOCTH
MPEJCTAaBIICHHUS TMOBEICHHUS MaTepualia, 0OpaTHMOCTh KOPPEKIMH U TOTPEOHOCTh B (pr3HUYECKOM
nporoture. Pe3ynbTaTel MoKaszaiu, 4TO OJHOTO METO/1a HEJOCTATOYHO AJIsI CIIOKHOH (hopMbI. MyIIsiK
3¢ dexkTBeH mpu TMOUCKe Oo0beMa W IIACTUYHOCTH; IUIOCKAsh KOHCTPYKIMS oOecreunBaeT
TEXHOJIOTHUECKYI0 YHMCTOTY Jiekano; 3D-cucrema mo3Bossier ObICTpO CpaBHMBATh BApUAHTHI, HA
paHHEH CTaJuu BBHISBIATH KOJUTU3WHU, 30HBI HATsDKeHHs M Aedopmanuu. OIHAKO HalleKHOCTb
BUPTYaJIbHOTO pe3yJbTaTa YBEIIMYUBACTCS TOJIBKO B TOM CIIy4ae, €CJId TOJIIWHA TKAHH, INIOTHOCTh
TUTOIIAIN, PACTSHKCHHUE, CMEIICHUE W YKECTKOCTh Ha W3rHO OTKaIMOPOBaHBI JODKHBIM OOpa3oM.
[IpennaraeMblii aarOpUTM BKIIOYAET LUK aHTPOMOMETPUS — TECTUPOBAHHME MaTepuana —
manekeH/2D nekano — 3D mpoBepka — mozens GU3NIECKOTO KOHTPOJIST — OoOpaTHast KOPPEeKIus'.
Pe3ynbTaThl McclaemOBaHUS TMOKA3bIBAOT, YTO THOPUAHBIA IMOAXOJ CHUCTEMATU3HPYET OIICHKY
(hOpMOBOTO KauecTBa CI0KHOM O/ICXK/IbI, HO HE TMIOJIHOCTHIO 3aMEHSIET OKOHYATEIbHYIO (PU3UICCKYIO
MO/IEIb.

KawueBble ciioBa: cioxHas ¢Gopma OIEXKIbI, KOHCTPYKIUS OJCXKIbI, MYJSDKAPOBAaHHE,
npanuposka, 3D-mpororunuposanue, CAD, anTpornomerpus.
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INTEGRATING TRADITIONAL AND 3D DIGITAL METHODS IN THE DESIGN
OF STRUCTURALLY AND FORMALLY COMPLEX GARMENTS

V.M. Janpaizova, J. A. Rakhmankulova*, K.K. Kamalbayeva , J.E. Baiteleeva*
Candidate of Chemical Sciences, Associate professor?, master's degree, senior lecturer 234
JSC "Zh.A. Tashenov University", Shymkent, Kazakhstan

Designing complex geometric, asymmetrical, multi-layered and draped clothing models
requires a simultaneous combination of artistic ideas with material properties, anthropometric data
and technological performance requirements. The purpose of the study is to systematize the activities
of the methods of modeling, flat design and virtual 3D prototyping in the development of complex-
shaped clothing and to propose an algorithm for evidence-based design that combines them. The
study was performed in a comparative analytical design.:Peer-reviewed papers published in 2016-
2025, the 1SO 8559-1:2017 standard and methodological data related to the virtual prototype of
clothing were analyzed using thematic synthesis. The evaluation criteria were freedom of form
formation, anthropometric identity, accuracy of representation of material behavior, reversibility of
correction, and the need for a physical prototype. The results showed that one method is not enough
for a complex form. The dummy is effective in finding volume and plasticity.; The flat design ensures
the technological purity of the pattern; the 3D system allows you to quickly compare options, identify
collisions, tension zones and deformations at an early stage. However, the reliability of the virtual
result increases only if the fabric thickness, area density, stretching, displacement, and bending
stiffness are properly calibrated. The proposed algorithm includes the cycle "anthropometry —
material testing — dummy/2D template — 3D verification — physical control model — reverse
correction”. The results of the study show that the hybrid approach systematizes the assessment of
the form quality of complex clothing, but does not completely replace the final physical model.

Key words: complex garment form, garment construction, draping, fabric drape, 3D virtual
prototyping, CAD, anthropometry.
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AnpaTna. Makanaga Ke3[IeHCOK OpMaH MOJENIHIH IICeIIMIEPiH TYCIHAIpeTiH Oenrinep
MaHBI3JIBUTBIFBIH OaFaliayIblH YII TOCUTI CaJIBICTBIPBLIAABI: TYHIH OIPTEKCI3MIriHIH OpTaimia Kemyi
(MDI), Genrinepai aybICTBIPY apKbUIBI MaHBI3IBUIBIK (permutation importance) xone Illemmu
MoHepine Herizaenren SHAP. Dkcniepument Wisconsin Diagnostic Breast Cancer sxubiabiHza (569
Oakpiay, 30 Oenri) skyprisunmi; Momens TecT skublHbIHAA ROC-AUC = 0,9949 kepcerri.
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Petituarrepain kemicimi Crimpmen meH Kennamn koadunmreHTTepiMeH, €H MaHBI3IbI Oec OeNTiHiH
KUBUIBICYbIMEH jkoHe 20 KaliTamay Oo#bIHIIA TYpakThUIbIKIEH Oaramanasl. MDI men SHAP
perTuHrTepl 0Te *KaKbiH Oosabl (p = 0,973 + 0,009), an permutation importance ojlapMeH Hamiap
coiikeceni (p = 0,358 £ 0,473) xoHe 31 ne Typakch3 (ki TYpakThUIbIK 0,257). ANIIaKTHIK
KOppessiysiianFad Oenriiep KiacTepiHie MOFbIPIaHabl: KUBIHAAFHI 21 )KYNTHIH KOPPEISLUsCHI |r|
> 0,9. bip GeniHyiH HOTHXKECI 9IICTEPAIH KENICIMIH HIBIHAMBIAAH KOFaphl KOPCETYl MYMKIH €KeHi
KepceTuial. 3epTrey Oip MOAEIbMEH JKoHE O1p JepeK KUbIHBIMEH IIEKTEITEH.

Tyiiin ce3aep: TyciHAipineTiH >kacaHabl MHTEIUIeKT; SHAP; OenrinepliH MaHbI3AbUIBIFH;
KE37ICHCOK OpMaH; permutation importance; paHTUTIK KOPPESAIHs.

Kipicne

Kypneni Moxmenbpaep, aranm aiTKaH[aa aramirap aHcamOlli MEH TEpeH HEMpOHIBIK >Kemiiep,
KIKTEY KoHE O0rKay ecenTepin/ie KapanaibiM ChI3BIKTHIK MOICIBICPACH KU1 03I KYp. bipak Oy
apTHIKIIBUIBIKTHIH OaFrachl 0ap: MOJENb/IH HAKThl OaKbUIay YIIIH HEre 1971 OChIHAl kayar OepreHi
CBIPTTaH KepiHOeWal. MenuuuHaga, HECUENIK CKOPUHITE, KYKBIKTBIK UHICIIIMIEpAe MYHbBIH
MIPAKTUKANBIK cangapbl 06ap. TecT >KUBIHBIHIAFBI KOFaphl JQIAIK MOJENbIe CEHYIe KEeTKLIIKCI3,
OMTKEH1 camachl KaKChl MOJIEb 1€ Ke3/IeHCOK, MOHCI3 HeMece KoJaiichl3 Oenrire cyheHin Typybl
MyMKiH. Ocbl cebenTi TyCiHIIpieTiH kacaH bl UHTEIIeKT (explainable Al, XAI) OaFbITbl COHFBI
KBUTAPBI KAPKBIH]IBI TAMBIJIBI, aJl OHJIAFbI JMIICTEPAIH JKYHEl MOoayJaphiH OlpHenie eHOeK YChIHFaH
[1, 2, 3].

TepMmuHnHiH €31 e Oip MarblHaibl emec. Lipton MHTepnpeTauusiaHy YFbIMBIHBIH OpTYpIIi
MakcaTKa KbI3MeT eTeTiHiH kepceTkeH [4], anm Doshi-Velez nen Kim tycinaipmeninikTi 6aranaybiH
KaTaH, FEUIBIMU HET13/IeJITeH 9/IICTEeMECIHIH KaKeTTIriH atan oTkeH [5]. Rudin mikipi ogan na kaTai:
KayarnKepUIUIir )KoFaphl MemimMaepae Kapa KOUIKTI KeHiHHEeH TYCIHAIpreHHeH repi, 6actamkpliia
TYCIHIKTI MOJENB/1 KOJJAaHFaH keH [6]. Bys1 ycTaHbpIMFa Kapchl MIBIFYIBIH KaXETl KOK, Oipak ic
KY31HIE Kapa JKOIIiK MOJENbep KOolJaHbula OepeTiHi Jie aHbIK, al OJapiAbl MOCTXOK SICTEPMEH
Tajaay KaXeTTunri cakranaabl. COHIBIKTaH MaKaiaaa TYCIHIIPMEIUTIK JIeTT OKBITBUIFaH MOJCIIb/IIH
MiHE3-KYJIKbIH CHUIIATTANTBIH oficTepAl TyciHemi3. MyHnail cumarrama MOJAENBIIH HE 1CTeUTIHIH
KepceTe/Il, al KyObUTBICTBIH IIBIHANBI ce0eT-CaIapablK KYPhUIBIMBIH MIHIETTI TYp/e KopCceTnen i,
XoHEe OyJ1 allbIpMAalIBUIBIKTBI OpJaiibIM €CcTe yCTaFraH ad3all.

Kecrenik gepekTep yIIiH €H KHi KOJJIaHbIIATBIH MOJEBACPIIH 0ipi — Ke3aencok opmaH [7],
aJI OHBIH TJ100aJIIbl CUITATTaMachl PeTiHAe KoOiHe OenrinepaiH MaHbI3bUIBIFbI Oepinei. MyHbIH yII
KEeH TaparaH »oJyibl Oap. bipinmrici — TyiiiH GipTekci3airiHiH opTama kemyl (mean decrease in
impurity, MDI): op Oenri 6oiipiama Oeminicrepae [>KMHM KOCMACBIHBIH KaHIIAIBIKTH a3aiFaHbl
xkuHakTananel [8]. EkiHmnici — Oenrijgepii aybICTBIPY apKbUIbl MaHBIBABUIBIK (permutation
importance): OeNTiHIH MOHEPi apaTacThIPBUIBIT, MOJICIh CAllAaChIHBIH TOMEH/ICY1 OJIIICHE 1] UICSTHbI
Breiman ycwiHFaH, KeiiH OHBI MOJICIIBbJICP KJIAChIHA JKaJIMbUIaFaH [7, 9]. YIIiHIIICI — KOOMepaTHBTI
ovibiHmap TeopusiceinAarel lllemnmu monapepine [10] cyitenerin SHAP [11]: Gomxam Oenriiep
apachlHIa QJJUTHUBTI Typae OeiriHeml, ajl aFallThIK MOJEIbISP YIIIH MYHBI THIMJII €CeNTeUTIH
asnroput™ Oap [12].

Toxipubene ocel yiI ofic kKeOiHe OipiHIH OpHBIHA O1pi Kype Oepeii: «MaHbI3IbUIBIFBI dKOFAPHI
Oenrizep» Ti3iMi Kall o/1iCTIeH albIHFaHbIHA KapaMmacTaH, OipJeil MarbiHa OepeTiHaei KaObujaHa bl
[IerH MoHIHIE 9iCTEp SPTYPIl cypakka skayamn Oepeni. MDI okwITy Ke3iHze aramTap Kail Oenrire
Kke0IpeKk CYHWeHTreHIH KepceTresi, permutation OENTiHIH TECT AepeKTepiHae OohKaM camachl YIIiH
KAHIIAIBIKTHl KaxeT ekeHiH emmeiini, am SHAP HakTel OomkamMHBIH Oenriiep apachlHAa Kamai
OesiHeTiHIH aiTanbl. COHIBIKTAH OJIAPIBIH PEUTHHITEP1 COMKEC Kelyre MIHJETTI eMec, all KalllaH
YKOHE Here COWKeC KeJIMEUTIHI PAKTHK YIITIH MaHBI3/IbI CYpakK.

Ochbl MakalaHbIH MakcaTbl — Oip MOAENbAIH (Ke3AeHCOK OpMaH) MICHNMACPIH YII 9JiCTICH
TaJan, Ta00aiasl PeUTHHITEPAIH COMKECTIri MEH TYPaKTBUIBIFBIH CAaHJABIK Typle Oaranay >KoHe
QNIIAKTHIKTBIH ~Kall JKepAe IIOFBIpJIaHATHIHBIH  aHbIKTay. JKymbic OoipkaMbl:  Genriiep
KoppensiusuianFal  0osica, QicTep apachbIHIAFbl KeliciM TeMeHeiai, acipece permutation
importance ymrin. 3eprrey Oip MoOIENbMEH KoHE Oip JepeK >KUBIHBIMEH IIEKTEeTi, COHIBIKTaH
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HOTIDKEHI KBl 3aHIBUIBIK PETIHAE e€MeC, TaJKbUIayFa apHAJFaH HaKThl OAKbUIAy PETIHIE OKY
Kepek.
oguicrep

Hepex xubinbl. 3eprreyne UCI penosutopusiceinnarbl Wisconsin Diagnostic Breast Cancer
JKUBIHBI KOJJAHBULABI; oJ scikit-learn kitamxaHacbl apkKbUIbl KykTenmi. JKublHmZa cyt 0e3i
TY3UTIMAEPIHIH KIHIIIKE WHENl acCHUpalUsIbIK OHOICHUSACHIHAH albIHFaH CaHJBIK KEeCKiHAep
OoiipiHIIa ecenrenred 569 Oakplnay O6ap: 357-ci katepcis, 212-ci karepui. Op 6akbuiay 30 y3mikci3
OenriMen cunatTanansl. Onap >kacyiia sIIPOCHIHBIH OH CHIATTaMachiHBIH (paJnyc, TEKCTypa,
MIEPUMETp, ayJaH, TETICTIK, BIKIIAMJIBUIBIK, OWBICTHIK, OWBIC HYKTEJIEp, CHMMETPHS, (PpaKTaIbIK
OJIIIIeM) YIII CTATUCTUKACBIHAH TYPAaJIbl: OpTalia MoHi (mean), CTaHAAPTTHI KaTecl (€rror) KoHe YIII eH
YJIKEH MOHIHIH opTtamackl (worst). benrinepain Oip 6eiri reoMeTpusiIbIK TYpFbIaH Oip-0ipiMeH
Tikenell OalimaHbICTBl  (MBICATBI, paaUWyc, TMEPUMETpP JKOHE aylaH), COHABIKTaH KUBIH
KOppEILMsUIaHFaH  OCNTUICpIIH OCepiH 3epTTeyre KoJaiiabl. MeauIUHAIBIK JUarHOCTHUKA
TYCIHAIPMEHIH NPAaKTUKAJIBIK MOHI JKOFaphl cajanapiblH Oipi OOJFaHABIKTaH, 9pi OyJ1 JKUBIH KUl
KOJIJIAHBUIATBIH 3TAJOH/BIK KUBIHIAP/IBIH KaTapblHA JKATATBIHJIBIKTAH, JIOJ OCHI KUBIH TAHIAJJIbI.
JlepekTtep >kanmbiFa KOJDKETIM/L JKOHE KEeKe TYJIFaHbl aHBIKTAUTBIH MOIIIMETTEp/I1 KaMThIMaiiibl. OH
KJIacc peTinzae Karepcis Ty3utic (1) aapiHbL.

Mopaeasn. Jlepek ctpatudukanusianrad Typae okety (75 %, n = 426) xone tect (25 %, n =
143) xwupiHmapeiHa Oeminml (random state = 42). Mogens peTiHae Ke3aeicox opmaH [7]
konmanbuiael: 300 aram, Oacka rumepnapamerpiep scikit-learn [20] kiTamxaHachIHBIH OEMKi
MOHIHAE KaJlJbIppUIAbl. [ 'uneprnapamerpriepil apHaiibl TaHaay >KypriziiMeni, ce6edi Makcar ey
YKOFapBI JIIIKKE )KETy eMec, OeplireH MoIeJb/AiH MIEHIMIH TYCIHIIPY 9ICTePiH CaIbICTHIPy OOJIBI.
Mopenb camachl TecT kubIHbIHAA accuracy, F1 sxone ROC-AUC kepceTkimTepiMeH OaraiaHbl.

MaHbI3ABLIBIK O0arajapbl. benrinepaiH MaHBI3ABUIBIFBI yII TocinMmeH ecentenai. MDI
MOHJIepi MonenbiH feature importances aTpuOyThIHAH QJIBIHIBI, SFHUA OJIAP OKBITY XHUBIHBIMECH
OaitmanbIicThl. Permutation importance TeCT KHUBIHBIH/IA €CENTENI1: dp OCNTiHIH MOHEPI Ke3AeHCOK
apanacteipbuibii, ROC-AUC-TeIH optama temenneyi emmenmi (10 xairtamnay). SHAP monzaepi
TreeExplainer apkpuibl [12] omemnki (path-dependent) pexxumpae ecemrenji, HOTH)KE OH KIJacc
BIKTUMAJIJIBIFBIHBIH IIKaJIackiHaa Oepinesi. JKahaHaplk MaHBBABUIBIK PETIHAEC TECT >KUBIHBIHBIH
Oapnblk Oakpinaybl OoiibiHIIa SHAP MoHIepiHiH aOCOMIOT MIaMachIHBIH OPTAIIAChl ajabIHIBL Y III
OMICTIH eJmeM OIpJiKTepl SPTYPHl, COHIBIKTAH OJIapAbl CAaHIBIK MOHAEPI OOMBIHINIA eMecC, TEK
pEeUTUHITEP], IFHU OENriaepAiH PETTIK OpHBI OOMBIHINA CATBICTBIP/BIK.

3eprTey Au3aliHBIHBIH HerizaeMeci. Y11 oiCTiH MOHIEP] opTYypJIl mKananga enmeneni: MDI
MOHJIepiHIH KOChIHABICH Oipre TeH, SHAP bpikTMManaelk Oipiiringe, permutation ROC-AUC
Oipairinae 6epinred. COHABIKTaH TIKEJICH MOHAEP/Il eMeC, PaHTUIEP/l CABICTBIPY KUCHIHIBI OOJIIBI.
bec 6enri (k = 5) ecenreyre neitin Tanganasl: 011 30 6enTiHiH anThlIaH O1piH KYpai bl )koHE HOTHUKEHI
okyra bIHFaiuIbl. Kaiitamay canbel (20) ecenTey yakbpIThI MEH aybITKyIbl Oaraiay JIONIITiHIH
apachIHIarbl KEJICIM peTiHAE ajblHIBI, CEHIM apaibIKTapbl €CeNTeNreH KOK. byn Tapmaymap
HOTHIKEHI CHUTIaTTayFa KETKUTIKTI, 61paK KaTaH CTaTUCTUKAJIBIK TYKBIPbIMIapFa apHaJIMaraH.

Ecentey ¢popmynanapsl. F — Oenrinep xubinbl, f — Moaens, T — aramrap caHbl OOJCHIH.
MDI j-tri Genri yimiH GapibIK aramirapaarbl OCckl Oenri OolibiHIa OesinreH Tydingepaeri Jxkunu
KOCTAChIHBIH KeMyiH (Ai) Ty#iHre TyckeH Oakpuiayiap yieciHe (p) cajamakTan KOCBHII, aramrap
ooiipiama opramanaiiael: MDI(G) = (1/T) £t v p(v)-Ai(v). Permutation importance yuriH Tect
nepekrepinae 6azansik Metpuka s(f, X, y) ecenreneni, conan KeiiH j-mii OenriHiyg MoHAepi R per
apanacteIpbuibii (X(j,r)), METpUKaHBIH opTaima TeMeneyi anbiHanst: PI(j) = s(f, X, y) — (1/R) Zr s(f,
X(j,r), y). bizne s = ROC-AUC, R = 10. SHAP ymrin j-mi 6enrinig X 0akpuiaysl OOMBIHIIA yIiec
lermu popmynaceimen oepineni: @j(X) = X [ [S|!-(JF| — S| — 1)! /|F)! ] - [ fSUj(x) — fS(x) ], myHma
KOCBIHJIbI |-HI KaMThIMalThiH Oapiblk S € F skublHAapbl OoibIHINA anbiHaIbl, an fS(x) — Tek S
oenrinepi Oenrial OosFaHIarbl MOJEIBAIH KYTUIETIH Oomkambl. MyHIal yiaeCTepliH KOCBIHIBICHI
OomkaM MeH 0a3aliblK MOHHIH aibipMackiHa TeH: Xj @j(x) = f(x) — E[f(X)]. TreeExplainer agernki
pexumae £fS(X) MoHIH aFall TYHIHIEPIHIET]1 OKBITY OaKblIayIapbIHbIH YJIECI apKbUIBI OaFramaibl, al
xahanapik MaubBIbUIBIK SHAP()) = (1/n) Xi |@j(xi)| Typiaae anbiHagsl. CrimpMeH Kod(GGUIHUEHTI
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panrinep apaceiHAarsl [IUpcoH KoppesusichiHa TeH, an KeHnamt 1-b peTrepi coiikec KeleTiH KoHe
ColiKec KeIMEUTIH KYNTapAblH CAHbIH CANBICTHIPHIIN, TEH PaHTLIEP/l e €CKepe/Ii.

CaabicThIpy esmemaepi. Pefitunarrepain coiikecririn Oaranay yurin Crimpmen meH Kennamn
(t-b) panrinik koppensiust ko3hdurentrepi [21] xoHe eH MaHbI3IbI Occ OeNTiHIH KUBUIBICYHI (top-
5) KonmaHbUIIBl. ANFamKel ekeyl 0apiabik 30 Genri OOWBIHIA eCenTeN/Il, COHABIKTaH 0JIap TOMEHT1
OeuiKTeri, MaHbI3bI IaMaJIbl OEriIepAiH peTTeniMine ae ce3imMTan. Top-5 Oyi1 KeMIIUTIKTI aifHaIbII
eTe/ll, Oipak OHBIH Jla LIeKTeyl Oap: O6ec OENriHiH 1IIIHAE KOppesiiMsiiaHFaH Kepuiiep Oip-0ipiH
aybICThIpa ananel. benrinmep apacelHgarbl Koppemnsiuss Oykin >kublH  OoiibiHma Ilupcon
koa¢hdunreHTiHIH Moyl ([r|) apKbUIbl OaramaHabl.

TypakThUIBIKTBI 6araiay. Hotwkeniy Oip 6emiHyre Toyeni 0oaMayblH TEKcepy YILIiH OYKil
nporenypa 20 peT KalTanaHabl: op KalTanayaa IepeKTiH 0eJiHyl, MOAEIb/IIH Ke31eHCOK 0acTamKel
MoHi koHe permutation seed esreprinai (random state = 0...19). Kepcetkimrep oprama MoH +
CTaHAAPTTHI aybITKYy TypiHae Oepinmi. Oman 0eyiek, op 9MICTIH 1Kl TYPAaKTBUIBIFBI ecenTeial: Oip
onmicrieH anblHFaH 20 peHTHHITIH OapnibIK >kynTapbl OoifbiHIIa CrupMeH Ko3(h(UIIUMEHTIHIH
opramacel. JKymnrap e3apa Toyelci3 eMec, COHABIKTAaH OHBIMEH Oipre OepuIeTiH aybITKYAbl
CTaTHCTUKANBIK KOPBITHIHABI jKacay VIIIH eMecC, IIallbIpaHKbUIBIKTBl CHUNATTay YVIIIH FaHa
naigananasik. Ecenteynep Google Colab opraceinaa Python Tininae opbiHaanabl.

KaiiTaanbIMABLUIBIK. bapiblk ke3neiicok mpouectep (AepekTiH OesiHyl, OpMaHAaFrbl
aramTapAblH KYPBUTYBI, apajacTelpy) random state apKpLIbl OCKITUIM, MEPEK >KUBIHBI JKaJIbIFa
KOJDKETIMI, COHJIBIKTAaH HOTHIKEHI KiTalmXaHajap HYCKAChIHBIH MAQNAINiHE NeiiH KaiTa aiyra
6onanpl. Hyckanap esreprenze, acipece SHAP-TbIH mibiFbic hopMaThiHaa (OH Kiacc YIIIH MaccuB
IIeH Ti3IM apachlHAAFbl albIpMAIIbUIBIK), ©3repic 00Mybl MYMKiH, COHJBIKTAH KOATa Oyl >Karmai
00JIEK OHJIEIITEH.

HoTuxkesiep MeH TaJKbLIay

Mogean canacbl. Mojienb TECT JKUBIHBIHJIA JKOFAphl cama kepcerTi: accuracy 0,958 (143
OakpmayaeiH 137-ci nypeic xkikrenai), F1 = 0,967, ROC-AUC = 0,9949. SIrau TyciHmipiieTiH
MOJICJIB/IIH 631 CEHIMI1 KYMBIC ICTEHAl, al OWI TYCIHIIPY OMICTEPIH CANBICTHIPY YIIIH KaXKETTi
QIFBIIAPT: HAIIAP MOJENBJIH MAaHBI3IABUIBIK PEUTHUHTT Typasibl alTyIblH MOHI MIaManbl. bip
JKarmaiabpl annabiH ana aran keredik: AUC Oipre ocblHIIaMa »KaKblH OOJIFaH/a, CalaHblH OfaH opi
TOMEH/IeyiHEe OpBIH a3 KaJlaJbl, aJl TECT JKUBIHBIHBIH KeJieMi Jie marbiH. by permutation importance
MOHJIEpiHe ocep eTelli (ToMEeHAe KapaHbI3).

Bearisiep apaceingarsl koppeasinms. lepek sxubinbingarsl 30 Oenrinig apaceinad [r| > 0,9
6omatein 21 xym TabbuLAbL. EH KYIITI OH sKyOTHIH Oapine |r| > 0,969: mean radius — mean perimeter
(0,998), worst radius — worst perimeter (0,994), mean radius — mean area (0,987), mean perimeter —
mean area (0,987), worst radius — worst area (0,984), worst perimeter — worst area (0,978), radius
error — perimeter error (0,973), mean perimeter — worst perimeter (0,970), mean radius — worst radius
(0,970), mean perimeter — worst radius (0,969). Pagunyc, nepumeTp koHe ayJdaHHBIH opraiia (mean)
MeH eH YikeH (WOrst) Hyckamapel e3apa THIFbI3 OailJIaHBICKAaH JKYNTap Ti30€riH Kypaisl, SFHH
MOJIeJIbIe KeMIHE alThl Oenri TYpiHAe, MOHI JKaFbIHAH, HETI31HEH «SIIPOHBIH KOJIeMi» Typasbl Oip
aknapar Oepunin Typ. MyHBIH oficTepre 9cepiH TOMEH/Ie KOpeMmis3.

MaHb3abLIbIK peidTuHrTepi. 1-kectene SHAP GolibIHIa aJFalIKbl OH YIIT OCNTIHIH YIIT 91iC
OOIBIHIIIa MOHIEPI MEH PETTIK OpHBI (3KaKIaia) KeNTipiireH, aji 1-cypeTre anFaiikbl OH eKi OeNTiHIH
MOH/JIEp1 KOPCETIITEeH.

1-xecre. benrinepain MaHbI3ABUIBIFGI XKOHE PEHTHHTI (KakIiaza), Herisri 6esiny (random_state =

42)
I I
worst area 0,1441 (2) 0,0079 (1) 0,0727 (1)
worst perimeter 0,1457 (1) 0,0079 (2) 0,0705 (2)
worst concave points 0,1146 (3) 0,0053 (3) 0,0536 (3)
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Beari MDI ROCAUS) | HAR)
mean concave points 0,0983 (4) 0,0029 (4) 0,0462 (4)
worst radius 0,0724 (5) 0,0006 (10) 0,0393 (5)
mean radius 0,0607 (6) 0,0004 (15) 0,0233 (6)
mean perimeter 0,0560 (7) 0,0001 (26) 0,0231 (7)
mean concavity 0,0452 (8) 0,0016 (6) 0,0228 (8)
mean area 0,0368 (9) 0,0004 (13) 0,0198 (9)
worst concavity 0,0282 (10) 0,0016 (7) 0,0182 (10)
area error 0,0243 (11) 0,0006 (11) 0,0168 (11)
worst texture 0,0167 (13) 0,0020 (5) 0,0121 (12)
mean texture 0,0152 (15) 0,0012 (8) 0,0100 (13)

MDI Permutation SHAP

worst area

worst perimeter
worst concave points
mean concave points
worst radius

mean radius

mean perimeter
mean concavity
mean area

worst CD"CH\th

area error

worst texture

0.00 0.02 0.04 006 008 010 012 0.14 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07

1-cyper. Y onic GoiibiHIIIA OenTiepaiH MaHbI3ABLIBIFGI (anFamks! 12 6enri, SHAP GoiipiHia
peTTeNnreH)

Y omic Te anFamKksl TOPT OpbIHFA Oipaei Oenrinep/i Kosabl: worst area, worst perimeter,
worst concave points jkoHe mean concave points. MDI-na OipiHii exi OpbIH aybicaabl (wWorst
perimeter Oipinmii), Oipak aibipmambLUIbIK oTe a3 (0,1457 xone 0,1441). byn Oenrinepnain exeyi
«KeIIeM» TOOBIHA, €KeY1 «OMBIC HYKTETIEp» TOOBIHA XKaTa Ibl, SFHH MO/JIENb IICIIIMiH KOOiHE SIIPOHBIH
KoeJieMI MEH KOHTYPBIHBIH OWBICTBHIFBIHA HETi3/eli. AJIIAaKTBIK OpTacklHaH Oactananbl. Keiem
KJIacTepiiH myuienepi (worst radius, mean radius, mean perimeter) MDI men SHAP Goiibiama 5—7-
opbIHAapaa, an permutation OodbrHIma 10-, 15- xoHe 26-opeiHmapaa Typ. Kepicinmie, TekcTypa
Oenrinepi permutation 60IBIHINA )KOFAphI KeTepiiei: worst texture Gecinii, mean texture cerisiHmi
opbiHaa, anm SHAP Ootipiamia onap 12—13-opeiaaapaa. MDI men SHAP apackiHia Tek jkekesereH
aybITKynap 0ap, mbicansl, mean compactness MDI Goiipiama 12-opeiana, SHAP OGoiibrama 19-
OpBIHJIA.

MDI oxpITy XHMBIHBIH/A, a1 permutation MeH SHAP TecT XuBbIHBIH/IA €CEeNTENTeHiH €CKePTKEeH
*eH. Mozienb OKBITY JepeKTepiHe IiamaaaH Thic OeliMenreH Ooica, Oy peHTHHITEp apachlHIa
allbIpManIbUIBIK TyAbIpap eai. Jepekrepi apryp:i 6oica ga, MDI men SHAP-ThIH oTe sKaKbIH O0ITYBI
TECT KUBbIHBIHAAFBI KoFaphl canameH (AUC = 0,9949) Gipre Oy xepae MyHAaW KayilTiH YJIKSH
eMEeCTITiHe colikec Kemnemi. Araia OyJ1 TeK OChI IEPEKTep MEH OChI MOJIENIbIe KaThICThI OaKbLIAY:
Oacka *UbIHIap/a, dcipece KaiTa OKpITyFa OeliM MOJenbAep/e, )Karaai 6ackaria 601ybl MYMKIH.

Keaicim enmemaepi. PedTuHTrTEpIiH COMKECTITiHIH CaHIBIK KOPCETKIITEepi 2-KecTene
oepinren. Herisri 6eminyne MDI mer SHAP apaceianars! kemiciMm oTe sxorapbl: Criupmen p = 0,974,
Kenmann t© = 0,894, eH maHbBAbI Oec Oenri TONBIK coiikec kenerdi. Permutation importance-ThiH
SHAP-nien kemicimi enayip TemeH (p = 0,732; 1 = 0,566; top-5 OolibHIIa TOpT Oenri oprak), MDI-
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MeH KeniciMi ykcac aeHreiae (p = 0,684; t = 0,525; tept oprak Oenri). Erep 3eprreyai ocel 0ip
OeJIHYMEH IIEeKTEeCEK, «YII OJIC HETi3IHeH Kejicim Typ, permutation col BIFBICKAH» JETeH
KOPBITBIH/IBI JKacayiap eii.

Kennann ko3 puirieHTiH oKyIbl AKEHUIIETY YIIiH MbIHAHBI aiiTyFa Oonazasl. TeH paHrinepai
eJeMeceK, T MoH1 OOHbIHILIA €Kl peHTHHrTe OipJed peTneH TypraH kynTapiblH yieci (1 + 1)/2
6omnanel. benrinepain 435 xy6biubiH (30 6enrinen) T = 0,880 kesinae mamamern 94 %-s1 MDI mMen
SHAP Ooiibinmia 6ipaeit pernen typ, an permutation men SHAP yuiin T = 0,278 ke3innge Oy yiec
mamameH 64 %-ra raHa TeH, Ke3neicok peitunrrepae on 50 % 6omap exi. Top-5 kepceTkilnine ae
yKcac cabICThIpy KoJlaiisl: 30 OenriieH Ke31ecoK TaHaaliFaH eki 6ectik opra ecernren 25/30 = 0,83
Oenri OoilbIHIIA KUBLIBICAp €11, ai 013 permutation ymin 2,85 anablk. SIFHE permutation pedTHHTI
KE37ICHCOKTaH dJIIeKaiia kaKchl, O1pak 0acka 9/IiCTEpMEH KETKUTIKTI KEJICIT TYpFaH OK.

2-kecte. MaHBI3IBUTBIK PEUTHHTTEPIHIH KeNiciMi

. Herisri 6eJiiny .
oaicrep KyObl (random_state = 42) 20 kaiiTa;ay, oprama + aybITKY
p T top-5 p T top-5

MDI — SHAP 0,974 | 0,894 5 0,973 £ 0,009 | 0,880 + 0,024 | 5,00+ 0,00
Permutation - 0,732 | 0566 | 4 | 0,358+0473 | 0278+0359 | 2,85+ 1,60
SHAP
MDI —
P . 0,684 | 0,525 4 0,325+ 0,477 | 0,250+ 0,355 | 2,85+ 1,60

ermutation

bipak 20 kaiitanay 6acka cyper kepcereni. MDI men SHAP apackiHmarbl KeliciM caKTaiabl
opi ete TypakThl (p = 0,973 + 0,009; t = 0,880 £ 0,024), an top-5 OapibIK KalTanayaa TOJBIK COHKec
keneni. Permutation importance ymrH opTamia KeaiciM aWTapibIKTalk TOMEH JKOHE IallbIPaHKBI:
SHAP-mien p = 0,358 + 0,473, MDI-men 0,325 + 0,477, top-5 Gotisiama opra ecernrmes 2,85 + 1,60
oprak 6enri. Herisri 6eninyaeri p = 0,732 opTanmranas »x)ofapsl, OipakK MambIPaHKbUIBIK ayKbIMbIHAH
HmIBIKNai el (opTamanad mamamMet 0,8 aybITKyFa FaHa KoFaphl). SIFHU 011 «caTTi» Oeninynepain Oipi
OOJIFaH J)KOHE OHBI THIITIK T KaObLIAayFa OOIManIbI.

Imki TYpakThUIBIK. 3-KecTeneri kepceTkimrep Oy 6akpuayas! TodbIKTeIpaasl. MDI (0,949
+ 0,016) men SHAP (0,951 £ 0,015) peddtunrTepi opTYp:ai OOMHICTEP/IC OKBITHUIFAH MOJCIBACD
apacsiHa 1a 0ip-OipiHe eTe yKcac, ai permutation importance-ThIH ilIKi TYpaKThUTBIFbI Tek 0,257 +
0,354. by HoTW)Ke MaHBI3IBI: OMICTIH 0Oacka OJICTEPMEH TOMEH KeJiciMi OHBIH >KYHenl Typhae
0acKaHbl KOPCETYIMEH FaHa eMec, OJIIICYAIH 031 IIyJbl OOTYbIMEH Jie OaliIaHbICThI 0OTYbl MYMKIH.
SHAP na mon con Mojesbiep MEH TECT KHUbIHIAPbIH/IA €CENTENTeH, OipaK TYPaKThI OOJIBII IIBIKTHI,
COHJIBIKTaH TEK JEPEKTIH e3repyi permutation TYpaKChI3ABIFBIH TYCIHAIPE aIMai bl

3-KecTe. Op 9IICTIH 1K1 TYPaKTHUIBIFBI (20 pEUTHHTTIH OapJIbIK KynTapbl OoibiHIa ClTMpMeH
K02(ppHUIIMEHTIHIH OpTaIIachl)

9auic Oprama %+ aybITKY
MDI 0,949 + 0,016
Permutation importance 0,257 £ 0,354
SHAP 0,951 +£0,015

Crupmen kodddunmentin 30 GenriHiH OapibIFbl OOMBIHIA €CEeNTEeTeHIe, TOMEHT1 OOIIKTeT,
MOHI Imamansl Oenriiepaiy peTi e ecenke kipeai. Permutation Mmonzaepi on xepzae 10~* mamaceinma,
Keioipi TinTi Tepic (concavity error ymriH mamameH —3-107°), COHABIKTaH p-IiH TOMEHIITIHIH Oip
Oeutiri ocel mrynad 6oaysl MyMKiH. Top-5 kepceTkin Oyt acepiieH Ta3a, 6ipak o Jja opTa ecemnrieH 5
OeunriHiH Tek 2,85-1H FaHa Oepe/l.
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Keprinikri Tycingipme. SHAP-TBIH apTHIKIIBUIBIFEI — TYCIHIIPMEHI JeKke Oakpuiay
JeHreiinae KepceTe alyblHAa. 2-CypeTTeri jKaimbl KepiHic (summary plot) OoibIHIIA >KeTeKIi
OCNTUIepaiH JKOFaphl MOHIEPl KAaTepCi3fiK BIKTUMAIIBIFBIH TOMCHICTENl, all TOMEH MOHIEepi
apTThIpaabsl. MbIcanbl, worst area yIIiH TOMEH MOHAEp KaTepCi3/iK BIKTMMAaJJbIFbIHA LIaMaMeH
+0,05...+0,08 KochbIl, THIFBI3 TONTANAIbl, aj >KOFapbl MOHAEPAIH 9cepl KEHIpEeK IlalibiparaH
(mamamen —0,05-ten —0,18-re neitin). by acepiH ChI3BIKTBIK eMeC eKeHIH KopceTyl MyMKiH. MyHbI
KJIMHUKAJIBIK TYPFBIJIAH TYCIHIKTI 3aHIBUTBIK JCT KaObLIAayFa OOJabl: sIIPO HEFYPJIBIM YIIKEH JKOHE
KOHTYpBbI OifbIC 0oJica, TY3LIiC KaTepili KJacKa >KaKbIHbIpaK. Tek OH Kilacc KaTepci3 TY3UIIC eKeHIH

YMBITIIAY KEPEK, siTIece Oenriep/AiH OarbIThIH Kepl OKBIN KOIOFa 00JIa Ibl.
High

worst area o e om el o .
worst perimeter ¢ COUBAE o mwn  w wee o*. -
worst concave points oo sccem oot P Mo ove o ..*.
mean concave points IRREE ik .—*- .
worst radius <o ape oo dcotffpe.
mean radius ———p *-
mean perimeter gy - .’.
mean concavity o ofp. .+
mean area ooy o .’ .
2
worst concavity —0—~+— . g
| g
area error . D . ..-‘.. %
worst texture A T o
mean texture *— 3i®
radius error . M %
worst smoothness .
worst compactness .o -—o-‘
perimeter error - 400 -
worst symmetry . -..'.
mean compactness -ﬂ
mean smoothness ..*.. .

T T Low
-0.15 -0.10 -0.05 0.00 0.05

SHAP value (impact on model output)

2-cypet. SHAP MonzaepiHiH *xanmsl KepiHici (summary plot), TeCT )KUBIHBI
Keke Oakputay yuriH (3-cypeT, TeCT >KUBIHBIHBIH OipiHINI OaKbUIaybl) MOJEIb KaTepCi3dikK
BIKTUMATILIFRIH 0,99 nen Oaranazpl, an 6a3ansik MoH E[f(X)] = 0,626. XKereki TorpI3 OenTiHIH 09pi
Ooimkamabl skorapbutatansl: worst area (+0,07), worst perimeter (+0,06), worst concave points
(+0,05), mean concave points (+0,03), worst radius (+0,03), a1 mean concavity, mean perimeter,
mean radius xoHe worst concavity opkaiiceicel mamameH +0,02 kocansl; kanran 21 OenriHiH
KUBIHTHIK yiteci +0,04. XKanmst ecimuin (0,99 — 0,626 = 0,364) mamamen 0,20-ciH KoJIeM TOOBIHIAFBI
Oec Oenri (worst area, worst perimeter, worst radius, mean perimeter, mean radius) Oemicei.
CypeTtTeri MoHIEp €Ki OHJBIK Oenrire NeWiH NOHTeJIEKTEeNreH, COHABIKTaH KOCHIHIbBUIAp IIaMaMeH
FaHa coiikec keneni. MyHJarbl Herisri O6akpulay Oacka: Oip akmapaT OipHemie Oeinrire OeJiHTEH,

COHJIBIKTAH OJIAPJIbIH JKEKE YJIECTEPIH TOYEeICI3 I9JIeN PETIH/IE KOCKIN OKyFa OOIMaNIbI.
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fix)

worst area
worst perimeter
worst concave points
mean concave points . +0.03
worst radius . +0.03

mean concavity . +0.02

mean perimeter . +0.02
mean radius . +0.02

worst concavity . +0.02

21 other features

0.65 0.70 075 0.80 085 090 095 100 1.05
ELAX)]

3-cypert. Tect >xublHbIHBIH Oipinmn 6axplaays! yiuin SHAP ynecrepi (waterfall)

AJIaKTBIKTBIH MYMKiH cebentepi. bizniH aepexrep onicTepliiH HEre ajlllaKTaWThbIHBIH
TiKeJNeH KepceTneni, COHIBIKTaH TOMEHAET] YII TyCiHaipMe OoipkaMm peTiHzae Oepiieai sxoHe Oy
YKYMBICTa O1p-OipiHEH a)KbIPATHUIFaH KOK.

Bipinmici — xoppemsinusnanFad oenrinepain ereyi. Kenem kmacrepiniy Oenriiepin (worst
radius, mean radius, mean perimeter, mean area) apanacTbIpFaHia, KJIACTEP/IIH KaJlFaH MyIIeepi
aKmapaTThl CaKTal TYpajbl, COHABIKTAH MOJENb camachl a3 TOMEHJEHAl jkoHe permutation Oy
oenrinepai MaHb3chI3 erin kepceteai. MDI men SHAP ynecti 6ipueme Oenrire Oemin Oepen,
COHJIBIKTaH OJIAPJIbIH PEUTHHT1 sk0oFapbl. by Tycinaipme 1-kecteneri pirbiIcyMeH (mean perimeter 7-
OpbIHHAH 26-0pbIHFa Tyceni) yiseceai. CoHbIMEH Oipre 01 TOJBIK eMec: COJl KJIacTepAiH worst area
XKoHEe worst perimeter mymienepi permutation OoifblHIIA OipiHINI €ki OpbIHZA Typ. MYMKIH,
KJIaCTEepAIH IMIHAE aramTap KeioOip exinmepre keOipek cyiheHeni, Oipak 013 MyHBI TEKCEPreH
KOKIMbI3. benrinepai Tonram, Tyrac apanacTelpy Oyl cypakka skayamn Oepep exi. bi3gin xarnaiina
KeJieM KJacTepl permutation OOWBIHIIIA TOMEH OarajaHIbl, OICOMETTE KOppeAIUsIaHFaH
Oenrinepain Oaracel OypManaHybl MYMKIH €KEHI KepCeTUIreH , Oipak OypmanayiblH OarbIThI
JKarmaiira OaiylaHBICTBI OOJIybl MYMKIH, COHJIBIKTaH Oi37eri OarbITThl alAbIH aja OoJpKayra
6omnmaiibl. Tarel O6ip eckepTy: apajacTelpy AepeKTepe Ke3aecedTiH KoMOuHaIHsIap )Kacaipl, al
MOJIeJIb MYH/Iall aliMaKTa CEHIMCI3 00JIybl MYMKIH .

Exinmrici — emmey mrysl. AUC = 0,9949 6onranga, on 1-re neitin Hebopi 0,005 mamaceiaga
JKETHewn a1, ain permutation-HeIH eH yikeH acepi (= 0,008) coin pernen Oipaeid. Tect )KUBIHBI MAFBIH
(143 Gaxpuiay), cCOHOBIKTAaH OipHelle OaKplIayAbIH peT-peTiH ayblcThIpyAabH 631 AUC-THI e3repri,
PEUTHHTTIH TOMEHT1 OOIriH Ke3MeWcok eremi. by imki TypakThUIBIKTBIH TeMmeHairimed (0,257)
coiikec kenemi. Ce3iMTan MeTpuKaMeH (MbICabl, BIKTUMAIIBIKTHIH KBaJIPATThIK KaTeCiMeH) KaiTa
€cenTey OChl 00IKaMIbl TEKCEPYIiH KapanaibiM >KOJIbI 0oJ1ap ei.

Yuriamrici — MDI men SHAP keniciMiHiH €31 KyMoH TyAbIpansl. Ekeyi e Oip aramrapasiy
KYpPBUIBIMBIHAH 7KOHE OKBITY JI€PEKTEPIHIH aFallTarbl TapAIybIHAH €CENTeNel, COHIABIKTaH OJIap IbIH
COMKecTIrl Toyelnci3 eKi eJmeMHiH 0ip-0ipiH pacTaybl eMec, OpTaK AepeKTiK Ke3aiH Oenrici 00yl
MYMKiH. HakTel nepektepae OenrijepliiH «IIbIHAWBD MaHBI3IBUIBIFBI OCNTICI3, COHJIBIKTAH Kai
O/IICTIH NyphIC €KeHiH alTa anMaiMbI3: 013 TeK onapablH Oip-OipiMEH KaHIIAJBIKTHI KeJiCEeTiHIH
eJeAiK. MyHbI IeNly YIIiH MaHbI3AbUIBIFb] JIJIbIH ajla O€rill CHHTETUKANBIK AEPEKTEp KaKeT.

Iaicrepain MyMKiHaikTepi. PeTHHITIH colikecTirineH Oeliek, aaicTep Oepep akmapaTThiH
TYpi ae aptypii. MDI KoceiMIIa ecenTey/i Tajar eTIei i, OKbITY OapbIChIH/IA aJIbIHA/BI, OipaK TeK
OKBITY KHBIHbIHA OalTaHBICTHI JKoHE OeNTiHIH ocep OarbIThIH KopceTnenai. Permutation ke3 kenarex
MOJICJIbI'e KOJIaHBLIAAbl KOHE HAKThl METPUKAHBIH TOMEHJCY1 TYpiHAE TYCIHIIpiieai, anaiiaa Oy
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KE3/ICHCOK apalacThipyFa TOYeI i, HOTHXKECI KaiTamayra OalIaHBICTBI ©3Trepeii, ajl OHbBIH
CEHIMJILIITT TECT KUBIHBIHBIH KejemiHe OaitmanbicTel. SHAP >xeprimikti TyciHaipme Oepeli >koHe
ocep OarbITBIH Kepcerendi (2- xkoHe 3-cypeTtep), Oipak ecemnTey JKarblHaH KbIMOAT opi ecemnrTey
pexuMine OaiaHbICTEI O0KaMaapra cyiieneni. COHABIKTaH Oip 9IICTI EKIHIIICIHEH «OKaKChD» JeM
aTayJIbIH OpHBIHA, OJIapIbIH KaHal CypaKka »ayarn OepeTiHIH aHBIKTaIl ajiFaH IypPbIC.

AJIIAKTBIKTBIH TPAKTHKAJIBIK MIHI. AJIIAKTBHIKTBIH MOHI KOJJIAHYIIBIHBIH CYpaFbIHA
OaitanpIicThl. MakcaT — €H MaHbI3IbI OlpHeme Oenrini aray Oosica, O13/1H JKaFaaiaa yiI 9ic Te
Oipaeit Tept Oenrire Kenicesal, )koHe OyJl Ti3iMre ceHiMJi Kapayra Oonaasl. Makcat — Oenriiepai
IpiKTey HeMmece Ti3IMHIH OpTachlHAarbl Oeiriiepal aubll Tactay 0oJica, 9MICTI TaHJAay HOTHXKEHI
tyOereiini esrepreni: mean perimeter MDI men SHAP GoifpiH1ma skeTiHI, an permutation OoHbIHIIIA
26-0opbIHIa, COHIBIKTAH permutation-Fa CyHeHreH 3epTTeymli oHbl Oip/ieH anbin Tactap eai. JJomen
MaMaHbIHAa TYCIHIIpreHae e OIICTIH jkayaOblH HaKThl TYXKBIppIMIAy Kepek: «Oenri Mozenb
memiMine ken Katelcagel» (MDI, SHAP) xone «Oenrici3 Mojenb camachl alTapiblKTai
TeMeHAena1» (permutation) Oip Hopce emec. COHIBIKTAH ecenTep/ie MaHbI3IbIUIBIK MOHIH FaHa eMec,
OHBIH KaH/ail MaFbIHA A aJIbIHFAHBIH J1a KOPCETY KaxkeT.

IlexkTeyaep. 3eprrey Oip MoaeabMEH (Ke3eMCOK OpMaH, o/IETIKI IMIIepIapaMeTpiiep) KoHe
0lp nepek >kublHbIMEH IiekTenred. Koppensuusuianran Oenruiepi 0ap >KMbIH /€Wl TaHIAJJbL,
COHJIBIKTAH aJIIAKTBIK JIEHreiiH Oacka >KUbIHAApFa TiKeneu kemripyre OonMaibl. TecT >KUBIHBI
marbiH (143 Oaxpuay). Typaktbuiblk Tangaysl 20 KalTanaymMeH IIEKTEIT€H, COHABIKTaH
aybITKYJIapAbIH e37Iepl /e IaMaMeH FaHa OarananraH. bemninynep Oip IepeKTeH >KacalFaHAbIKTaH,
OJIAPIBIH, OKBITY KHUBIHAAPHl KUBUIBICAIBI )KOHE KalTanayiap TOJBIK TOYEJCi3 eMec, IeMEK aybITKY
HakThl Oenrici3mikri a3 Oaramayel MyMKiH. Permutation importance Tek ROC-AUC O6oiibiHIa
ecentenmi. SHAP-teiH path-dependent Hyckackl KOJIAHBUIABI, WHTEPBEHUMUSIIBIK HYCKACHI
KapacThIPbUIFAH KOK, ajl OyJl TaHjaay KoppessMsiIaHFaH Oenriaepae HOTHXKEHI e3repTyl MYMKIH.
by eckepTysiep HOTHXKEH1 jKapaMChI3 eTIei/ I, Oipak KOPBITHIHIBIHBI OCHI IIEHOEPAe OKYAbl TaJal
eTel.

KopbITbIHABI

Kesneiicok opmaH MOAENiHIH IIENIIMAEp] YII OICICH TalIaHBIN, OJapIbIH TJI00aIbI
PEUTHHTTEP] CaTBICTBHIPBUIIALI. AJFamKsl TOpT Oenri (worst area, worst perimeter, worst concave
points, mean concave points) OapiblK oamicTe OipAeil, al alIakTbIK PEHTUHITIH OPTAChIHJA,
KOppeIsIusUIaHFal Kesem Oenriiepi ToOsHaa 6actanansl. MDI men SHAP pelTuHrTEpP1 6TE JKaKbIH
(p=0,973 £ 0,009) >xoHe TypakThl, all permutation importance oxapmen Hamap kexiceni (p = 0,36)
opi 31 Jie manbIpanKel (1mKi TYpakTeUIbIK 0,257). bip OemiHyIiH HOTHKECI KeTICIMII MTbIHANBIIaH
KOFapbl KOPCETTI. AJIIIAKTHIKTHIH cebenTepi Oy )KyMBbICTa TiKeJIeH TEKCepireH oK, ajl YChIHbUIFaH
TyciHaipmenep (KOppelsiusi, oJIIIey IIybl, dAICTePIIH OpTaK JIePEKKO31) KeJecl IKCIIEPUMEHTTEP/IC
XBIPATBUTYBI THIC OOJKamMaap OoJIbIN Kaa 6epei.

[IpakTukanplKk TYpPFBIIAH YII ~ HOPCEHI aWTyra Oonanel. bipiHmiigeH, Oenriuep
MaHBI3ABUTBIFBIHBIH Oip PEUTHUHTIH KOPBITHIHABI PETiHIAE Oepy KayilTi: OHBIH OOMTIHYTe TOYENIIIITiH
KOPCETETIH KalTanay KakeT. EKIHIIIeH, 9/IiCTIH aThIH KOPCETY KETKUTIKC13, OHBIH HAKThl HYCKACBhIH
(kail nepekTe, KaHJall METpUKaMEH eCenTeNTeHiH) a3y Kepek, cebeli opTypiii omicTtep opTypii
cypakka »ayarn Oepezi. YIIHIIICH, KOppelsusianFan oenriiep 0oca, onap/IblH )KeKe PEUTHHTIH
TOYEJICi3 JJIeN peTiHAe OKyFa O0IMaiiIbl, MyH/Ial KaFaaiiia Oenriiepai TONTar Tajiiarad OPbIH/IbL.

Opan opi 3epTrey OarpITTaphl: permutation importance-Tbl ce3IMTaJl METPUKAMEH >KOHE
KOppeNsIusUIaHFal Oenriiep ToObIMEH KalTanay; 0acka JepeK KUbIHAApbl MEH 0acka MOJebaep Il
(MbICcaibl, TpagUeHTTIK OycTUHT) KapacTeipy; SHAP-TBIH HHTEPBEHIMSIIBIK HYCKACHIH CAIIBICTBIPY;
MaHBI3AbUTBIFBI JIJIBIH aja OeNTili CHHTETUKAJIBIK IEPEKTepe SIICTEPIIH AYPHICTHIFBIH TEKCEPY.
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AHHOTanusi. B crarbe COMOCTABISIFOTCS TPU CIOCOOQ OIEHKH BaKHOCTH TPU3HAKOB,
OOBSCHSIIOUINX PEHICHUs MOJENH CIy4alHOTro Jieca: cpefHee CHIbKeHue HeoaHopoaHoctu (MDI),
MepecTaHoBOYHAsT BaXXHOCTh (permutation importance) 1 SHAP na ocHoBe 3Hauenuit Illeruim.
DKCnepuMeHT BBIMTOJHEH Ha Habope Wisconsin Diagnostic Breast Cancer (569 nabmoaenwnii, 30
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MPU3HAKOB); Ha TECTOBOM BBIOOpKEe Monenb mokazasa ROC-AUC = 0,9949. CormacoBaHHOCTH
pelTuHroB oneHuBanacs kodpduuuenramu Crnupmena u Kenpanna, nepeceyeHueM msATH Haubosee
BaYKHBIX NMPU3HAKOB M ycToWunBOCThIO Ipu 20 moBTopeHusix. Peittunru MDI u SHAP okazanuce
oueHb Om3kumu (p = 0,973 £+ 0,009), Toraa kak nepecTaHOBOYHAsI BAXKHOCTH TJIOXO COTJIACYETCs C
mumu (p = 0,358 + 0,473) u HecrabwibHa cama mo cebe (BHYTpeHHssI ycrondyuBocTh 0,257).
PacxoxxeHHs cocpeioTOUYEHbI B KJIacTepe KOppeTUpOBaHHbIX MPU3HAKOB: B Habope 21 mapa c |r| >
0,9. Tloka3zaHo, 4TO pe3ynbTaT €IWHUYHOTO Pa30MEHHS MOXKET 3aBBIIIATh COTJIACHE METOJOB.
HccnenoBanue orpaHi4eHo OJHOM MOJIEIbIO U OJTHUM HAaOOPOM JIaHHBIX.

KiioueBble ¢ji0Ba: 00BSICHUMBIN HUCKYCCTBEHHBIN MHTEIUIEKT; SHAP; Ba)kHOCTh IPU3HAKOB;
CIIy4YaiHBIN JIeC; IEPECTAHOBOYHAS BAXXHOCTh; PAHTOBAsI KOPPEJISAIHUA.
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Abstract. The paper compares three ways of assessing the importance of features that explain
the decisions of a random forest model: mean decrease in impurity (MDI), permutation importance
and SHAP based on Shapley values. The experiment used the Wisconsin Diagnostic Breast Cancer
dataset (569 observations, 30 features); the model reached a test ROC-AUC of 0.9949. Agreement
between the rankings was measured with Spearman and Kendall coefficients, the overlap of the five
most important features, and stability across 20 repetitions. The MDI and SHAP rankings were very
close (p = 0.973 + 0.009), whereas permutation importance agreed with them poorly (p = 0.358 +
0.473) and was unstable on its own (internal stability 0.257). The disagreement is concentrated in a
cluster of correlated features: 21 feature pairs have |r| > 0.9. A single train—test split was found to
overstate the agreement between the methods. The study is limited to one model and one dataset.

Key words: explainable Al; SHAP; feature importance; random forest; permutation
importance; rank
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Abstract. Programming courses leave an unusually detailed record of learning: compilations,
failed tests, revisions and hint requests. Yet research on learning analytics in programming has
concentrated on predicting course outcomes, and much less of it shows how analytical results become
pedagogical decisions or whether those decisions improve learning. The conceptual study, grounded
in an integrative review of research in learning analytics, computing education, intelligent tutoring
and the ethics of educational data, examines how learning analytics can personalize programming
instruction in higher education.

The analysis distinguishes programming-specific evidence that supports inferences about
competence-test-case outcomes, error resolution, revision sequences, learners' explanations of code-
from ambiguous behavioural traces such as time on task and platform activity, and compares
analytical methods by purpose, interpretability and pedagogical usefulness. From that analysis, the
article proposes a seven-stage framework linking learner and task data, data preparation, learner-state
estimation, pedagogical decision-making, personalized intervention, evaluation of subsequent
learning and a feedback loop that revises both learner estimates and decision rules. Instructors remain
in the loop for consequential or ambiguous decisions, and privacy, governance, fairness and
transparency act as safeguards throughout. The framework has not yet been validated empirically.

Keywords: learning analytics, personalized learning, programming education, learner
modelling, knowledge tracing, formative feedback, human-in-the-loop.

Introduction

Look at the submission log from an introductory programming assignment. One student has
submitted forty times in twenty minutes, and each version differs from the previous one by a single
character. Another submitted twice and passed every test on the second attempt. A third stopped after
a run-time error inside a loop and did not come back. These patterns do not explain themselves. The
gap between abundant digital traces and knowing what they mean for the next teaching move is where
learning analytics in programming education has to prove its value.

Programming remains hard to learn. Multi-national studies found that many students
completing a first course could not reliably trace short code fragments (Lister et al., 2004). Reviews
locate the difficulty in interacting layers of knowledge: the notional machine, the notation, solution
patterns, and the practice of testing and debugging (Robins et al., 2003). Misconceptions about
variables, conditions, loops and functions are persistent and unevenly distributed (Qian & Lehman,
2017). A single sequence of tasks may consolidate understanding for one student while exposing a
missing prerequisite in another.

Learning analytics is the measurement, collection, analysis and reporting of data about learners
and their contexts in order to understand and improve learning (Siemens & Baker, 2012).
Programming suits this approach because student work is executable and can be checked
automatically, and research has produced models predicting performance from early programming
activity (Ahadi et al., 2015; Hellas et al., 2018). Yet reviews observe that this work rarely closes the
loop: studies of IDE-based analytics concentrate on collecting and analysing data far more than on
designing and evaluating interventions (Hundhausen et al., 2017), and evidence that learning analytics
improves learning outcomes appears in only a small share of published studies (Viberg et al., 2018).
Personalization adds further uncertainty.

58


https://orcid.org/0000-0002-4248-8943
mailto:nakhipovavenera@mail.ru
https://orcid.org/0009-0003-6725-2245
file:///C:/Users/203/Desktop/хабаршы%20-%202026/tlgtmrv@gmail.com

The term is used inconsistently and its evidence base is mixed (Bernacki et al., 2021); some
popular forms, such as matching instruction to learning styles, lack empirical support (Pashler et al.,
2008); and feedback, its most common vehicle, can lower performance when it directs attention away
from the task (Kluger & DeNisi, 1996). Collecting more data does not by itself produce better
personalized teaching.

What remains missing is an explicit account of how programming traces should be interpreted
in terms of competence, converted into timely and pedagogically justified personalization, and
evaluated. The central argument: learning analytics becomes educationally meaningful when learner
data are interpreted against a model of programming competencies and used to support decisions that
teachers and learners can understand, question and revise. The aim is to develop and justify a
conceptual framework for analytics-informed personalization in introductory university
programming courses. Three research questions guide the analysis:

RQ1. Which learner-generated data are most informative about progress and difficulty in
learning to program, and what can they not establish on their own?

RQ2. Which analytical methods and personalization mechanisms can turn these data into
pedagogical decisions, and how should those decisions be divided between automated components
and instructors?

RQ3. How should analytics-informed personalization be evaluated, and which ethical and
practical conditions limit its implementation?

Methods

The work is conceptual, built on an integrative literature review rather than an empirical trial.
An integrative design fits questions that cross fields with different vocabularies and study formats; it
also suits the goal of explaining mechanisms instead of estimating a pooled effect. No PRISMA
protocol structures the review, and no screening counts are reported.

Sources came from the author's familiarity with the core literature, keyword searches in general
academic search engines, and backward tracing of references from major reviews. Search terms
paired «learning analytics», «educational data mining», «knowledge tracing», «learner model» and
«dashboard» with «programmingy, «novice programmers» and «CS1», and also with «personalized
learning», «automated feedback», «hints» and «intervention». A source was kept if it was peer-
reviewed or an official legal text, bore directly on a research question, and had traceable metadata.
Systematic reviews and controlled evaluations received priority. Bibliographic metadata were
checked in October 2026 against DOI records in Crossref and OpenAlex; for legal texts, they were
checked against the official publication.

Claims from each source were coded under four headings: data and indicators; methods and
learner models; interventions and outcomes; ethics and governance. Each claim was tagged by the
evidence behind it-controlled intervention, observational association, predictive model, conceptual
proposal, or review. The coded claims were then compared across sources and turned into design
decisions for each stage of an analytics-to-instruction process.

The framework and the mappings in the tables are the author's proposals and hypotheses for
empirical testing. They are not validated results.

Results

Programming-specific learner data

The first result addresses RQ1. Programming environments produce data at several grain sizes,
from keystrokes and compilations to graded submissions and platform logs (Ihantola et al., 2015).
Their value for personalization depends on how closely they are tied to a defined task and competency
(Table 1).

Table 1 - Programming-learning data sources and their pedagogical interpretation
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Data source

Possible interpretation

Personalization
response

Limitations

Test-case results

Partial model of a
concept when failures
cluster on boundary or
special cases

Feedback naming the
failed behaviour; tracing
exercise on the failing
case

Diagnostic only if tests
target concepts; passing
is not understanding

Compilation and
run-time errors

Difficulty with a
construct; ineffective
error resolution
(repeated errors, long
resolution time)

Construct-specific
explanation; enhanced
error message

Depends on compiler
messages; frequency is
not difficulty

Submission and
revision histories

Incremental
development, trial-and-
error or stalled progress

Prompt to predict and
test before resubmitting;
teacher check-in if
stalled

One pattern may reflect
different strategies

Hint, feedback
and Al-assistant
use

Help avoidance,
appropriate help-seeking
or dependence

Stepwise reduction of
support; unassisted
check task

Assisted success
overstates independent
competence

Time on task and
platform activity

Possible difficulty,
disengagement or
interruption

A question to the learner
or a note to the teacher,
not automatic adaptation

Cannot distinguish
effort, confusion or
offline work

Learner
explanations and
self-assessment

Conceptual
understanding;
calibration of self-

Targeted correction of a
misconception

Costly to collect; self-
reports may be biased

assessment
Note: compiled by the author on the basis of Jadud (2006), Altadmri and Brown (2015), Carter et al.
(2015), Aleven et al. (2016), Prather et al. (2023) and Gasevic et al. (2015); interpretations and
responses are the author's synthesis.

Code and its execution are the most direct evidence available. When tests are built around
particular concepts, the pattern of failure can be diagnostic. A loop that handles typical inputs but
breaks on the last element of a range points to a different problem than code that fails every test. Error
data, however, are harder to read. Jadud's (2006) Error Quotient counts how often consecutive
compilations repeat the same error, but large-scale analysis shows that the most frequent errors are
not necessarily the ones that take longest to resolve (Altadmri & Brown, 2015). Error counts also
reflect compiler-message quality (Becker et al., 2019). Revision histories say more about strategy
than final result, and they predict performance (Carter et al., 2015), yet a rapid resubmission may
mean guessing or a deliberate sequence of small tested steps.

Timing and generic platform activity are especially easy to over-interpret: time on task cannot
separate effort from confusion or interruption, and analytics detached from learning theory can
mislead (Gasevi¢ et al., 2015). Help-seeking data require similar caution, because students often avoid
help or use it poorly (Aleven et al., 2016), and success with generative Al assistance may overstate
independent competence (Prather et al., 2023).

A general rule emerges from this synthesis: an inference about competence should rest on
evidence from tasks designed to elicit that competence, preferably from two converging sources;
ambiguous traces should prompt a question rather than automatic adaptation.

The second result addresses RQ2. Descriptive and diagnostic analyses are simple and
immediately usable. Aggregating test failures by concept, for example, can guide re-teaching and
feedback design. Predictive models identify students likely to struggle, but reviews describe a
methodologically heterogeneous literature (Hellas et al., 2018), and predictive relationships shift with
instructional conditions. A model trained in one course may therefore misrepresent students in
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another (Gasevic et al., 2016). Prediction is not diagnosis: it does not show which concept is missing
or which action would help. That is the step prescriptive analytics tries to supply (Susnjak, 2024).
Learner models estimate mastery of specific knowledge components.

Bayesian Knowledge Tracing, developed for a programming tutor, updates the probability of
mastery after each practice opportunity (Corbett & Anderson, 1994). Simpler logistic and item-
response models are often competitive with more complex alternatives (Pelanek, 2017).

Explainable machine learning can expose why a model produced an output, although
explanations may create unwarranted trust (Khosravi et al., 2022). The synthesis gives no support to
the assumption that more sophisticated methods are inherently superior. For decisions teachers must
understand and defend, a transparent model with adequate accuracy is often preferable.

Such estimates can inform several kinds of intervention. Automated feedback tools for
programming mostly report what is wrong and less often how to proceed (Keuning et al., 2019).
Feedback is most useful when it addresses the task, the process, and self-regulation (Hattie &
Timperley, 2007).

Analytics can select feedback by failure pattern and history, and has been used to deliver
instructor-written personalized messages at scale, with more positive student perceptions than in
earlier cohorts (Pardo et al., 2019). Adaptive immediate feedback was associated with greater
engagement and intention to persist in a controlled study with novice programmers (Marwan et al.,
2020). Awareness interventions present analytics to people.

Reviews find limited evidence that student-facing dashboards improve learning (Matcha et al.,
2020), while teacher-facing tools have a stronger basis. A real-time teacher awareness tool improved
learning in an Al-supported classroom (Holstein et al., 2018), and teachers' engagement with
predictive analytics was associated with better student outcomes (Herodotou et al., 2019). Generative
Al assistants with guardrails now offer individualized explanations at low cost (Kazemitabaar et al.,
2024), but their interaction data are weak evidence of independent competence (Denny et al., 2024).

The central result is a framework that integrates these findings (Figure 1). It adapts the learning
analytics cycle (Clow, 2012) and the process model of IDE-based analytics (Hundhausen et al., 2017).
Its human-in-the-loop mechanism comes from research on hybrid human-Al systems (Molenaar,
2022).

Three elements distinguish it: learner-state estimation is separated from pedagogical decision-
making; every intervention has an evaluation stage defined in advance; and revision applies to
decision rules, not only to learner estimates.
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SAFEGUARDS ACROSS ALL STAGES

privacy and informed consent - data governance (minimization, retention) - fairness checks - model transparency

1. Learner and task data 2. Data preparation and 3. Learner-state estimation
code submissions, test results, feature construction competence per skill, misconceptions,
error patterns, revision and quality checks, event sequences, task-specific difficulties, progress,
debugging histories, hint/AT use, indicators linked to the support needs
learner explanations, reflections competency map and task context (estimated with uncertainty)
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Figure 1 - Framework for analytics-informed personalization in programming education
Note: original conceptual framework developed by the author on the basis of the reviewed literature
(in particular Clow, 2012; Hundhausen et al., 2017; Molenaar, 2022).

Stage 1 gathers learner and task data: submissions, test results, errors, revision histories, hint
and assistant use, and learners' explanations, along with task context that gives these traces meaning.

Stage 2 checks data quality, orders event sequences, and builds indicators tied to the
competency map. Only indicators with a defined pedagogical use survive this filtering.

Stage 3 estimates competence for each knowledge component, along with recurring
misconceptions, task-specific difficulties, and support needs; uncertainty accompanies each estimate.

Stage 4 turns estimates into decisions through explicit rules, model outputs, and teacher
judgement. Low-stakes, reversible decisions with clear evidence-say, choosing the next practice item-
can be automated. Consequential decisions, or those resting on ambiguous evidence, go to the
instructor.

Stage 5 implements the intervention and records both the evidence and the rule that triggered
it.

Stage 6 evaluates later learning and separates assisted performance from independent success;
error resolution, understanding, and transfer all belong in this evaluation.

Stage 7 closes the loop. New evidence updates learner estimates, while accumulated evidence
about intervention effects revises the decision rules themselves.

The instructor interprets estimates, approves or overrides recommendations, and monitors
consequences. Overrides are recorded and become evidence for revising rules. Learners can see their
estimates and recommendations and may contest them-consistent with treating students as agents in
analytics (Slade & Prinsloo, 2013). Privacy, data governance, fairness checks, and transparency apply
at every stage. Table 2 illustrates the framework for common difficulties; its last column specifies in
advance what evidence would show that an intervention helped.
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Table 2 - Mapping learner difficulties to personalized interventions

Observed
difficulty

Supporting evidence

Proposed intervention

Subsequent indicator
of progress

Off-by-one errors
in loops

Boundary-test failures;
wrong prediction of the
final iteration

Tracing table;
completion task on loop
bounds

Boundary tests passed
unassisted in a new
loop task

Confusing printing
with returning a
value

Return-value tests fail
although printed output
is correct

Worked example
contrasting print and
return; scaffolded
function tasks

Return-based tests
passed on new
function tasks

Repeated
unresolved
compilation errors

Same error across
consecutive
compilations; long
resolution time

Enhanced error
explanation; short
targeted practice

Fewer repetitions and
faster resolution of
that error type

Dependence on
hints or Al
assistance

Success only with high-
level help; failure on
comparable unassisted
tasks

Stepwise reduction of
support; reflection on
help use

Success on unassisted
tasks; declining hint
level

Stalled progress or
withdrawal

No activity after errors;
missed deadlines; low
confidence

Teacher contact to
understand the cause
before changing content

Resumed activity;
completion of the next
task

Note: proposed by the author; the interventions draw on Qian and Lehman (2017), Hattie and
Timperley (2007), Aleven et al. (2016) and Becker et al. (2019).

Discussion

Three kinds of evidence in the literature are often conflated: predictive associations between
behaviour and performance (Ahadi et al., 2015; Carter et al., 2015), controlled evaluations of specific
tools (Holstein et al., 2018; Marwan et al., 2020), and institutional implementations or cohort
comparisons (Herodotou et al., 2019; Pardo et al., 2019).

Taken together, they support a cautious conclusion. Analytics-informed personalization in
programming is plausible and has worked in specific well-designed interventions. The general claim
that learning analytics improves learning remains weakly supported (Viberg et al., 2018).

Correlations between activity and achievement do not show that interventions based on them
cause better learning. The framework's evaluation stage is meant to make that distinction operational.

The division of decisions between automation and instructors is the author's proposal.
Intelligent tutoring suggests that fine-grained automated adaptation works in well-defined tasks.
Studies of teacher-facing tools show that teachers add value by interpreting analytics in context
(Herodotou et al., 2019; Holstein et al., 2018). The arrangement assumes instructors have time to
review referred cases. That assumption may not hold in large courses.

Ethical risks accompany continuous data collection. Learning analytics should treat students as
agents rather than objects of measurement (Slade & Prinsloo, 2013). Checkilists for trusted analytics
stress legitimate purpose, consent, and anonymization (Drachsler & Greller, 2016).

For programming courses, data minimization follows: keystroke logging, for instance, should
be justified by a specific pedagogical use. In Kazakhstan, personal data processing is governed by the
Law «On Personal Data and Their Protection» (Law of the Republic of Kazakhstan No. 94-V, 2013),
and institutions should confirm with legal advisers how it applies. Educational models can perform
differently for different groups of students (Baker & Hawn, 2022), so decision rules should be audited
for differential effects-for example, how often they route particular groups back to remedial units.
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Further risks include labelling students as weak, surveillance that undermines autonomy, and unequal
access to devices.

Analytics-informed personalization is therefore most likely to be useful when the course has an
explicit competency map with tasks and tests tagged against it, when methods are interpretable, when
instructors have time to review consequential decisions, and when learners are informed and involved.
Evaluation should measure unassisted competence, conceptual understanding, debugging, transfer,
and student experience, and check whether effects differ across groups.

The study is conceptual and its proposals are untested. The review was not exhaustive. Transfer
of the cited evidence to universities in Kazakhstan cannot be assumed. Thresholds for decision rules
require empirical calibration. Future research should first validate a competency map and concept-
specific test suites for a specific course, then implement the framework in a design-based study, and
finally compare alternative decision rules on unassisted competence, debugging, transfer, and self-
regulation, with particular attention to future informatics teachers.

Conclusion

The article examined how learning analytics can personalize programming education. Its
conclusions are narrower than the general promise of the field. For the first research question, the
most informative evidence comes from concept-specific test outcomes, error resolution, revision
sequences, and learners' explanations. Time on task and activity counts cannot by themselves
establish effort or mastery.

That distinction matters because programming courses produce large volumes of trace data, and
not all of it supports a defensible inference about competence.

For the second research question, transparent diagnostic methods and learner models are better
suited to pedagogical decisions than opaque predictions. The proposed seven-stage framework
separates estimation from decision-making. Only low-stakes decisions are automated; instructors
remain in the loop for consequential ones. Every intervention should also be accompanied by
evaluation indicators defined in advance, with privacy, governance, fairness, and transparency
applied throughout.

The main contribution is the integration of these elements into a feedback process in which
learner estimates and decision rules are both revised in response to evidence. For programming
educators, this means designing diagnostic tests, treating ambiguous traces as prompts for inquiry,
and distinguishing assisted from independent success. The framework remains a proposal and
requires empirical testing. A design-based implementation in an introductory programming course
would be a reasonable starting point.
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AnngaTna. barmapmamanay KypcTapel OKY YIEpiCiHiH O0all MUQPIBIK 137epiH KalIabIpaabl:
KOMITIJISIIHSIIAP, COTCI3 TecTep, KOATHI KaiTa OHJeY KOHE KeHeC cypay. Anaiina Oyl canagarbl OKy
aHAJIUTUKACHl 3€pTTEyJiepl HETI3iHEH KypC HOTIKENepiH Ooipkayra OaFbITTallFaH, al Tainaay
HOTWDKENCPIHIH TENaroTuKaiblK IIEeHIiMIepre aWHadybl JKOHE OJaplblH OKyFa ocepi CHpEK
KapacThIpbiiaabl. OKy aHAJIMTHKACH], KOMIBIOTEPIIIK OLTiM Oepy, 3UATKEPIIiK OKBITY KyHenepi xKoHe
OuTiM Oepy JIepeKTepiHIH ITHKACKI OOMBIHINA 3ePTTEYJIePre HHTETPATUBTI MIOJIYFa HET13/IEITeH OChI
TYKBIPBIMIAMATIBIK 3€PTTEY KOFaphl OKY OpHBIHAA OarmapiiaManayFa OKBITYIbI OKY aHaJIUTHKACHI
apKBUIBI AepOSCTEHIIPY KOJIIAPBIH KapacThIPaIbl.

Tanmay Ky3bIpeTTUIIK Typalibl KOPBITBIH/IBI XKacayFa MyMKIHAIK OepeTiH OargapiaManayra ToH
nonenaepal (TeCT HOTHXKeNepl, KaTelaepli Ty3eTy, KOJIThl KalTa eHJIey PEeTTUIIr, O11IM amylIbIHbIH
KOATHI TYCIHAIPYi) MarbIHACHl EKIYIITHl MiHE3-KYJIBIK 137IepiHeH (TarchlpMara KYMCaJlFaH YakKbIT,
maTdopManarsl OEJICEHUTIK) aXKbpIpaTaIbl.

Ocpbl Heri3ze AepeKTepii XKUHAY MEH JalbIHAayAbl, OUTIM amylmIbIHBIH KYHIH Oaranay[sl,
MeJarOTUKAJIBIK IICIM KaObUIIayabl, 1epOeCTeHAIPIITEH ocepal, KeHIHT1 HOTHXKENep/i Oaramay/ibl
YKoHE Oaraiaysap MEH IISIIM epekeIepiH KalTa KapalThliH Kepi OaiTaHbIC IIUKIIIH OIpiKTIpETiH XKeTi
KE3€H/1 YT YChIHBIIAABI. YIITi 931pre SMIUPUKAIBIK TYPFbIZa TEKCEPIIMETeH.

Tyiiin ce3aep: OKy aHATUTHKACHI, IepOCCTEHAIPUITeH OKBITY, OaFapiaMaiayra OKbITY, OUTiM
QIYIIBIHBI  MOJIENBACY, OUTIMII Kajarajnay, KaJbIITACTHIPYIIBI Kepi OaiilaHbic, MIemIiM
KaObUIIayJarbl aJaMHBIH POJTi.
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AnHotanusi. Kypcel mporpamMmMupoBaHusi OCTaBISIFOT OoraTblii nudpoBod cien yuyeOHOH
NeSITeTbHOCTU: KOMIWJISILIMM, HETIPOWICHHbIE TECThI, IPABKH KOJa U 3ampochl Mojcka3ok. OaHaKo
WCCIIeIOBAaHMSI YI€OHOH aHAJMTUKH B 9TOW 00JIACTH B OCHOBHOM HAalpaBJICHBI HAa MTPOTHO3UPOBAHHE
pe3yabTaTOB Kypca, TOT/Ia Kak MpeBpallleHue Pe3yIbTaTOB aHajIu3a B I€arornuecKre pereHus 1 ux
BIIUSIHUE HA 00y4YEHHE pacCMaTPUBAIOTCS PEIKO.

Hacrosimee koHIenTyanbHOe UCClIeI0BaHNE, OCHOBAaHHOE HAa HHTETPAaTUBHOM 0030pe paboT 1o
yueOHOW aHATUTHKE, KOMIIBIOTEPHOMY 00pa30BaHUIO, MHTEIUIEKTYaJIbHBIM O0YUYalOlUM CUCTEMaM U
9THKe  00pa30BaTENbHBIX  JIAHHBIX, pPAacCMaTpUBAaeT IyTH MEPCOHAIM3ALMU  OOY4YECHHUs
MIPOrpaMMUPOBAHUIO B By3€ C IOMOIIbI0 y4yeOHOM aHamuTHKU. B pabore pasrpaHuyuBaroTcs
cneun(uYHble UIA  [OPOrpaMMMPOBAHUS  JaHHBIC, [O3BOJIAIOLIME  JIeNaTh  BBIBOABI O
c(OpMUPOBAHHOCTH KOMIETEHIINH (PE3yJIbTAaThl TECTOB, YCTPaHEHHUE OMIHUOOK, TOCIE0BATEILHOCTH
MIPaBOK, OOBACHEHHMS KOJa OOYyYaroIMMUCS), U HEOJHO3HAYHbIE MOBEICHUECKUE cielbl (Bpems
BBITIOJTHEHUS 33JJaHUs, aKTUBHOCTh Ha IJ1aThopme).

Ha »T0#i OCcHOBEe mpeiio’KeHa CeMHAITalHas MOJENb, 0ObEAUHSAIOMAs cOOp M MOATOTOBKY
JAHHBIX, OLIEHKY COCTOSHHS ~ OOydwarouierocsi, [MNpHUHSATHE  MEeAarorn4eckoro  pelieHus,
MEPCOHATM3UPOBAHHOE BO3JICHCTBUE, OLIEHKY IMOCIEAYIONIMX PE3YyIbTaTOB U LMK OOpaTHOM CBS3H,
B KOTOPOM IE€pecCMaTpPUBAIOTCS OLICHKH W IMpaBWJia IPUHATUA pelieHuil. Mojens moka He mpoluia
SMIMPHYECKYIO TPOBEPKY.

KiioueBbie cJjioBa: ydyeOHas aHAJIWTHKA, IEPCOHAIM3MPOBAHHOE OOydeHHe, OOydeHHe
IPOrpaMMHUPOBAHUIO, MOJEIMPOBAHUE OOYYAIOLIErocs, OTCISKHUBAHUE 3HAHUH, (opMUpYrOIIas
oOpaTHas CBs3b, y4acTHE YEJIOBEKa B IPUHATUHU PELICHUI.
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Anparna. Makamana yiakeH Tuiaik moxaensaep (LLM) Herizinae OarmapiiamaliblK KOATHI
TaOWFH TIJ/IET] cCHIaTTaMa OOWBIHIIA JKacay ToKipudeci — BaiO-koauHr (vibe coding) — o1e0HeTTiK
oy TYprbeIChiHAH Taaanaasl. [ony 2021-2025 xpuigapsl skapusiiaHFaH, KoJ T€HEepalysJIalThIH
KacaHAbl MHTEJUIEKT KYpaJlAapbIHbIH OHIMILTIKKE, KOJ AYPHICTHIFbIHA, KAYINICI3AIKKE )KOHE OKBITY
HOTHXKEJIEpIHE 9CEPIH AIMIUPUKAIIBIK 3€PTTEreH JKYMbICTAapFa cyileHe 1. ApTHIKIIBUIBIKTAp KaTapblHA
HaKThl TYKBIPBIMJAIIFAH IIAFbIH TalChIpMaJga OPBIHAAY YaKBITBIHBIH KbBICKapybl (OaKbUIaHFaH
HKCHEPUMEHTTE IamaMeH 56%-Fa blijaM), MPOTOTUNTEY >KbUITaMJIBIFbl XKoHE OariapiaManayra
KIpy KeJepriciHiH TOMEHJeyl >XaTaibpl. Toyekenjep KaTapblHAa oOcall KOATHIH TMaiijia OoJysl,
naiiananynbIHbIH €3 KOJbIHA IIaMaJIaH ThIC CEeHIMI, TOKIpHOeni 93ipeyIijaepAiH HaKThl )ko0anapia
Oastynaysl (01p paHIOMU3ALMSIIIaHFaH 3epTTeyae mamMmaMeH 19%) xxoHe narapuiapablH JICipey Kaylii
6ap. 3epTTeynep 9pTYpii TarcelpMagap MEH MOENb HYCKAIapblHAA KYPri3UIreHIIKTeH, oJapblH
HOTIDKETIepl TiKeJel caiblCThIpblIMaiibpl. Makanaga BaiO-KOAMHITI KOJAaHy aiimakTapbiH (Oip
PETTIK MPOTOTUNTEP, JKEKE Kypajjap) KayilCi3liKKe ChIHM MaHbI3bl KYHeJIep/ieH aKblpaTaThlH
[IapTTap *oHE KOFaphl OKy opHBIHBIH IT OarmapnamanapbiHa apHaJIFaH MPAKTHKAIBIK YCHIHBICTAP
Oepiiren. Makana xyieni moiy emec, 6assHAayIIbl HI0Ty O0JIBIN TaObUIAIbI.

Tyiiin ce3mep: Bail0-KOIWHT, KacaHAbl HMHTEIUIEKT, VJIKEH TUIMIK MOJEIbACP, KOATHI
reHepauusiay, oaraapiaMansik Kayincizaik, I'T Oiaim 6epy, OHIMIUTIK.

Kipicne

2025 XpUIIBIH aKHaHbIHAA JKacaHbl MHTEUIEKT CaJlaChIHbIH TaHbIMaJ 3epTTeylrici AHapei
Kapnartu e31 «Baii0o-koauury (vibe coding) nen ataraH TOXKIpHOEHI CUMATTa/Abl: 931pJeyIl KOATHI
KOJIMa-)KOJI OKBIMAM/Ibl, TallCBIpPMaHbl TAOWFH TLNE MOJENbIC alTaabl, HOTHKE JKYMBIC icTece
KaObLIal/Ibl, KaTe MIbIKca KaTe xabapiamachlH Mojenbre Kaifta 6epeni (Karpathy, 2025). Mynna
©3repeTIH TEK KOJ JKa3zy KbUIAAMIBIFBI €MEC, O31pJEYINHIH KOAKA KAaThIHACKI N1a: KOJ MYKHUST
KacaJblll, TYCIHUIIN OTBIPAThIH apTedakT eMec, HOTHXKeci Ke30eH TEeKCEepiIeTiH OHIM peTiHzae
KaObUIIaHaabI.

ToxipubeHiH TeXHUKANIBIK HeTi31 — TpaHchopmep apxurekTypacs! (Vaswani xoHe T.0., 2017)
JKoHEe OarmapiamMaiblK KOJATHIH YIKEH KeJeMiHe OKbIThUIFaH TUImiK Mozaenbaep (Chen xone T.0.,
2021). Anramksl OybIH Kypajaap Kesleci *OJJIbl aBTOTOJIBIKTBIPYMEH ILIEKTeJNICe, Ka3ipri areHTTIK
xKyienep OipHeie Gaiinabl OHIeH 11, TEpMUHAT KOMaHAaJapblH OPbIHANIbI )KOHE TECTTEPl 63/epi
icke Kocaabl. HoTmkecinae a3ipaeyIiHiH pesli KOATHI KOJIMEH Ka3yIIblJaH TalchlpMa KOIOIIbI XKOHE
aJIbIHFaH HOTHIKEH1 Oarasaylibl pesliHe bIFbICHIN Keneai (Sarkar sxone T.0., 2022).

JKorapsl OKy OpHBI YIIIiH OyJI Moceie eKi *KarblHaH ©3eKTi. bipiHIieH, reHepaTUBTI MOJIEIbIED
Kipicrie Oarjapiamaiiay TarcChbIpMajapblH CTYIACHTTEPAIH >KOFapFbl KBAPTHIII JEHreHiHIEe NIele
anathiHbl kepcetiuireH (Finnie-Ansley sxone T.0., 2022), an 611iM Gepy canachIHAAFBI HIOIYJIAp OKBITY
MeEH Oarajnay TOXKIpUOECiH KaiTa Kapay KakeTTirin atan etefi (Prather sxone T.6., 2023). Exinmnigen,
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IT MamanzapelH JaspiIaThiH OKBITYIIBI CTYJEHTTEPre MYHAAN Kypanaapibl KalllaH, Kajah jKOHE
KaHJall 0akbUIayMeH KOJAaHyFa OOJAaThIHBIH TYCIHAIPYl KEpeK, ail Oy YIIH JNesal HEeTi3 Kaxer.
Konpga OGap 3eprreynepniH HOTIKeNEpl OIpkenki emec: Oipeynepi OHIMIUIIKTIH aWTapJIbIKTai
apTKaHbIH, Oackanmapbl KepiciHiue OasynaraHbiH xaOapiaiinbl. COHIOBIKTaH 013 HOTIDKENEpAl kal
TI311 LIBIFYMEH HIEKTEJIMEN, OJIap/IbIH HEre SpTYpJil €KeHIH TYCIHJIPYTe ThIPHICTBHIK.

3epTTeyaiH MakcaTbl — BalO-KOIWHITIH »OHE OHBIMEH Iprejec >KacaHAbl WHTEIUICKT
KeMeriMeH Oarjapiamanay TKIpHOECiHIH apThIKIIBUIBIKTAphl MEH TIYEKEJJIEPIH SMIUPUKAIIBIK
onebuer HeriziHzae Oarayam, OHbI KOJJaHyFa OOJIaThIH KOHE OOJIMAWTBIH XKardalaap/bl aXbIpaTy.
Mingerrep: (1) BallO-KOAMHr YFBIMBIH HaKThUIAM, JISCTYPil TICULAEPMEH CalbICThIpy; (2)
apTHIKIIBUIBIKTAPBIH JQNENAep HeriziHae Tangay; (3) Toyekenmaepin Tangay; (4) >KOrapel OKY
opHbIHBIH [T OarmapiamanapbiHa apHAIFaH MPAKTUKAJIBIK YCHIHBICTAP TYKBIPBIMIAY.

ojicrep

3eprrey OasHaaymibl (narrative) oneOMETTIK IIony (OopMaThiHIAa OPBIHAAIABI; O KyHeni
monyaeiH Katay xartramacblH (PRISMA) kamteimaiinbl. Tanmayra MbIHA eJIIEMAEPre Coikec
KEJIETIH )KYMBICTap 1pikTemal: (a) KOJ reHepausIaiThIH )KacaHIbl HHTEIUICKT KYPaJIbl SMITUPHUKAIIBIK
TypaAe (PKCIIEPUMEHT, 3epTTey, OeHUMapK) OaranaHFaH; (9) HOTHKE OHIMIUTIKKE, KO AYPBICTHIFbIHA,
KayIICI3IIKKE HEMECE OKBITY HOTH)KeNepiHe KaThICThI; (0) xymbIc 2021-2025 xblnaap apanbiFbIHAA,
SFHU KOJl TEHEpalMsJIaNThIH YJIKEeH TUIAIK MOJeNnbIep KEHIHeH Tapaja OacTaraH Ke3eHIe
xapusananrad. [1ikip Makananapbl MEH eHAIPYLIIEpiH MApKETUHITIK MaTepuaiiapbl Tajlgay Herisi
peTiHae naiganaHblIMaIbL.

«Baito-koguar» Tepmuni 2025 KbpUTbl FaHA maiiga OOJFaHIBIKTaH, OFaH TIKEJEH apHaJIFaH
peleH3UsIIaHFaH SMITUPHUKANBIK 3epTTeynep ami a3. COHABIKTaH MIoNya KeOiHe iprejec Kypanaap —
GitHub Copilot, Codex jxoHe uaT-KeMeKIIJiep — OOWbIHINIA JEPEeKTep KOJIAHBUIABI, all BanO-
KOJIMHTKE KATBICTHI TY)KBIPBIMIAP OCBI JIEPEKTEPACH JKacaaFaH dKCTPAMOJSIIHS OOIBIT TaObLIA b,
Op 3epTTey YIIIH KaThICYIIbIIAP CaHBI, TAllChIpMa TYpPl KOHE Kypald HYCKAchl KepceTuiesni, cedoedi
HOTHDKETIEpIeri albIpMaITbIIBIKTBIH 6achIM 06JIiri OCHI JKaFaaiIapMeH TYCIHIIpiIe .

loay HaTHIKENEPI

Baiio-KOIMHT YFBIMBI 5KOHE OHBIH OPHBI

OnebueTTe OarmapiaMainayia JKacaHIbl MHTEIUICKTTI MakjganaHy Oakplaay JEeHreri opTypui
OipHere pexuMm peTiHae cunartanansl. Barke xone T1.6. (2023) Oakpiiay 3epTTeyiHIe
OarnapiamarbuiapaeiH Copilot-ieH eKi pekuMIe KYMBIC ICTEUTIHIH KOPCETTI: «YACTY» PEKUMIHJIE
a3ipieyi Keneci KagaMm bl O1el, ajl Kypajl OHbI TE3/IeTEI1; «3epTTeY» PeKUMIHIE 931pieyIi Kanan
YKAIFACTBIPY/IbI OLTMEN/TI /1e, MOJCIIBb/ICH HyCKaJlap cypai/ibl. Bali0-KOIUHTTI OCHI CIIEKTPIIH MIETKI
HYKTECI JIeT KapacThIpyFa 00J1a/Ibl: 3epTTey PeXKHMI KOATHI OKY/JaH TOJIBIK 0ac TapTyFa JAeiiH 6apasl,
an Tekcepy OarmapiamaHbl 1CKe€ KOCHII Kepy apkbuibl fana xypeai (Karpathy, 2025).
AWbIpMambUIBIKTAp 1-KecTeae )KUHAKTAIFaH; KeCTe aBTOP/ABIH JKaJIblIaybl OOJBIN TaObLIabI.

1-kecre. barmapiamaniay TocuiiepiHiH CaabICTBIPMAIbl CUTIATTAMACHI

Beari Hactypai Al-kemekiiMeH Baii6-xkoauHr
O0armapiaamaJiay OarmapJiaamajiay
Koarsr kim O3ipreymri O3ipreynri MeH Herizinen mozaens
JKa3aJbl MOJIeIb Oipre;
YCBIHBICTHI 93ipJeyri
TaHaal bl
Konarsr oky TombIk Tanmamarsr; Kni
KOHE TYCIHY a3ipieyi KayanTsl KYprizimmen i
Tekcepy Tociii Kop mony, Kox mwony, Heri3inen icke
TECTTEP TECTTEp KOCBII K&py
Kayankepurinik O3ipreymri O3ipneymri dopmainsl Typae
93ipaeyii, TOKIpuoeae
aJci3 GaKbUIaHAbI
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Bbeari JacrypJi Al-kemexmimMeH Baiio-xoauHr
O0argapJjamasnay O0arpapJjamasnay

TuiMmal aitMax Ke3 xenaren OHIMIIK xo0anap [IporoTum, xeke
’)Ko0a KypaJ

EckepTy: kecre IIONBIHFaH JAEPEKKO3MEPMAiH HETI3IHIAE aBTOp »KacaraH KalMbliay OOJbIT
TaOBLIAIEL.

Ocpunaiiina, aibIpMaIIbUIBIKTBIH ©3€T1 MOAEIBAIH 0ap-KOFbIHAAa eMec, d3ipJieylli HOTHXKEH1
TYCIiHII, TeKcepeTiHiHae. byt oif keiinri Oemmaepae KalTaaaHabl.

APTBHIKIIBLIBIKTAPBI

Kymblic kblgaMabirbl. EH xul kentipiutetia gonen — Peng xone 1.0. (2023) Gakplmanrad
SKCHEPUMEHTIHIH HoTmkecl: 95 o3ipneymi JavaScript timinne HTTP-cepBep »ka3zy TamncblpMachlH
opeiaaanel, Copilot KonmanFaHn Tom TarncelpMaHbl 0aKpUIay TOOBIHAH ImIamMameH 55,8%-Fa KpLigam
asKTajbl. Anaiiia MyHBI JKalnmbliay KUBIH: TallChIpMa HAaKThl TYKBIPBIMIANIFaH, OKIIayJaHFaH KOHE
KBICKa OOJIJIBI, SIFHY JKaHAJaH JKa3bUIATHIH IIAFBIH KOJ[ YIIIH TOH Karnail. HoTmke «cHmarramacs
aHBIK MIAFBIH TATIChIPMa/ia KBULAAM/IBIK apTaabl» AETEHAl KOPCeTe i, ajl Kypaei KyHenepai JKarbl
KpUIIaMaaTaabl IereHal eMec.

[IporoTunTey #xoHe 3epTTey. Ball0-KOMUHTTIH €H KYIITI KaFbl — UAESJIaH KYMBIC 1CTEHTIH
yJIrire AeHiHri *oablH KeIcKapysl. Barke sxone 1.6. (2023) cunarraraH «3epTTey» peKUMi OCBIFaH
HeTi3/leNnreH: o3ipneyuri Oeiranbic KiTanxana MeH API-mMeH MonenbiaeH OipHelie Hycka cypar,
OJlapJbIH 1IIIHEH TaHJay apKbpUIbl Te3 TaHbicaibl. [IpoTOoTMNTIH eMmip cypy Mep3iMi KbICKa,
KaTeNiriHiH KYHbI TOMEH 00Jica, KOJATHI TOJBIK TYCIHOEY ToyeKeli Je TOMeH. byl sMIupHKaIbIK
HOTHXKE eMec, MHKeHeptiK KuchiH; on Karpathy (2025) sxa3z06aceiHnarsl Oip peTTIK, AeMalIbIC KYHT1
xobanap YIIiH apaiabl 1ereH 6araMeH yisaecesi.

Kipy kenepricinin temenneyi. Kazemitabaar sxone 1.0. (2023) 69 xacecmipim 6acTaynisiMeH
xkyprisren 3eprreyinge Codex HeriziHmeri Koj TeHepaTtopsl Oap TOM KOATHL ©37epi Kazy
TanchIpMaJIapblHIa JKOFaphl HOTHXKE KOPCETTI, ajl KeWiHri, KOJMEH OpbIHAaJaThlH TalchlpMajaa
OakplIay TOOBIHAH HaIIapJIaFraH KOK. JlereHMeH 3epTTey KbIcKa Mep3iMIi O0JIIbI, Y3aK Mep3iMIi ocep
oenriciz. CamanbelK TYpFBIIAH KaparaHaa, OarmapiaManay OuTiMi meKTeymn MaMaHnaap (Fambimaap,
MyFagiMiep) 63 KaXeTTUTIKTepiHe apHajFaH MIaFbIH KypajjaapAbl e37epl »kacail amansl, Oy
TY)KBIPBIM TIKEJIEH OJIIIICHTeH JEPEKKE eMeC, MalbIMFa CYHEeHE 1.

Kemurizikrepi MeH TayekeJiiepi

Kayincizaik. Pearce xone 1.6. (2022) Copilot-Ts1 ocanabirsl 6enrim 89 cuieHapuiine Texcepin,
xkacanrad 1 689 OarmapnamansiH mamameHn 40%-biHAa ocanmablk TanThl. Perry skone T.06. (2023)
NalanaHymbUIBIK 3epTTeyinae (47 Karbicymibl) Al-keMekiniHi KonaanFaHaap Kayirnci3airi ToMeH
KOJI JKa3Jlbl JKOHE 63 KOJIBIH Kayillci3 Jien caHayra Oeitim Oomnnbl. EKiHIN HOTHKE MaHBI3IBIPAK:
Mocelie TeK MOJICIIb I H KaTeCiH/Ie eMecC, aJTaMHBIH OHBbI OalikamaybiHa. Pearce skyMbichr 2021 sKBLITFBI
MOJIETIbT€ KaTBICTBI €KEHIH €CKepy KepeK; Ka3ipri MoJenbaep Kakcapran 00Iybl MYMKIH, Oipak Oy
IIOJTyFa €HI'eH JACPEeKKO3/IepAe OChI )KaKCapy/IbIH KayiICI3MIKKe dcepl oJIeHOeTeH.

JypsoicThIK. Chen xone T.0. (2021) Moaenb iy OepiireH ecenTiy Tek Oip Oeririd FaHa OipiHIIi
OpeKeTTe IIelle aJaThIHBIH KopceTTi. Liu xoHe T.0. (2023) 6eHuMapkTapaarbl 0acTankbsl TECTTEP
KETKUTIKCI3 eKeHiH, TeCTTep/li KeHEHTKEH/Ie MOJICIbICP/IiH OJIIICHETIH TYPHICTHIFbl TOMEHCHTIHIH
AHBIKTAJIbI, IFHU <OKYMBIC 1CTEHTIH» KOPIHI'€H KO YKachIpbIH KaTe jkacaybl Mymkin. SWE-bench
xyMbIchl HakTbl GitHub Mmocenmenepin memrynmi Tekcepii: >KapHsiaHFaH Ke3[e V3K MOJENb
TarcepManapabiH mamameH 2%-bH Fana memTi (Jimenez sxone T.0., 2024). Keifinri monensaep
HOTH)KEHI alTapibIKTail KakcapTThl, Oipak OCHUMapKTaH ©Ty aBTOMATThI TECTTEPJEH OTYIi FaHa
OJIIICH I, OJl TaJlalTapFa COHKECTIKTI, OKBUIBIMIBUIBIKTEI HEMECe KOJIJayFa KapaMIbLIBIKTHI
keningemeini. Baio-kogunrre Ttectrep Oonmaca, OarmapiamMaHbl Ke30€H Kepil TeKcepy
JYPBICTHIKTBIH QJICI3 OJIIIICMI.

Haxkrsl kobanapaarsl eHiMaLTIK mapagokcebl. Becker sxone 1.6. (2025) Toxipubeni anbik
OacTankpl KO/ d3ipieylijepiMeH paHIOMH3alMsIIaHFaH 3epTTey Kyprizai: 16 o3ipneymi e3xepi
KaKChI OLNIETIH ipi peno3uTopuiinepae 246 HaKTHI TarCbIpMaHbI Ke3eicok Typae Al-meH xone Al-
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cel3 opbiHAanbl. Al pykcar erinreH Ttamncelpmanap maMameH 19%-ra y3aFbIpaK OpPBIHIAJIBL
Ozipuieynrinep anibiH ana 24%-ra xpligaMaay KyTTi, ajl )KYMBICTaH KeliH e3epiH mamameH 20%-
Fa JKpUIIaMAalMBI3 Jen ecenTeni. JleMek, OHIMAUTIKTI ©3 ce3iMiMeH Oaranay ceHiMmci3 Oorysl
MYMKIH; aJl Bail0-KOAMHITIH 631 «ce3iMrey («vibey») cyiieHeTiHi OyJ1 JepeKTi epeKIle MaHbI3Ibl eTe/Ii.

JlarabLiapabiH dJIcipeyi ;koHe aBTOMATTaHABIPYFa aMaaaH Thic ceHim. Bainbridge (1983)
aBTOMATTaHABIPY/AbIH MAaPaJOKChIH CUNIATTAbl: JKYyHe HEeFypibIM aBTOMATThI OOJIFaH CailblH, OHBIH
EpeKIIe KarJalapblH OacKapaThlH aJlaMHBIH OUTIKTUTITT COFYPJIBIM MaHBI3NbI 00J1aibl, OipaK cou
OUTIKTUTIK JKaTTBIFYChI3 oncipeiiai. Parasuraman men Riley (1997) aBTroMaTTaHaslpyabl AYpbIC
naigananOoayabplH TypJepiH (IIamMaJaH ThIC CEHIM JKOHE Heri3ci3 Oac TapTy) yilenereH. byn
eHOekTep Oarnapiamainay Typajlbl €MeC, COHJABIKTaH OJapAbl TEOPHUSJIBIK IIEHOEp peTiHIe FaHa
KoJiaHambI3; anaiga Perry sxkone T1.6. (2023) TanmkaH miamMaaaH THIC CEHIM OCHI KYOBUIBICTBIH
Oafrapiamanayarbl KepiHici 60Iybl MYMKIH.

Kosnay koHe TeXHUKAJBIK Kapbi3. TyCiHUIMETreH KOJATHI ©3TepTy, KATECIH 13716y KOHE jKaHa
TaanTapra oeiimaey KubH. by Monimzaeme fie Tikenel SMIUPHUKAIIBIK IEPEKKE eMec, HHKEHEPIIIK
naiibIMFa CyleHeli, COHIBIKTaH OHBI OOoJIallIaK 3epTTeyepe TEKCEPY KaKeT.

OxkbITy HOTH:Kesepi. Prather xone T1.6. (2024) kipicmie Kypc CTYIACHTTEpiH 3€pTTErcH/e,
METaKOTHUTUBTI KUBIHJBIFBI Oap CTyIeHTTep reHepaTuBTI Al-abl KojjaHraH Ke3lle €3 TYCIHITIH
acbIpa Oarayayra OelfiM eKeHiH, ajl JaibIHABIFbI )KaKChl CTYACHTTEP 0J1aH KoOipeK Maija ajJaTbIHbIH
KOPCETTI; aBTOpJIAp MYHBI «YJIFASTHIH IIIAKTHIKY JET CUTIATTaIbI.

2-xecTe. APTBIKIIBIIBIKTAD MEH TOYEKeIASpAiH AJEIIIK Heri31

dakTop Horuixe depexke3 Herisri mexrey
Koingamabig [[Tamamen 55,8%-ra Peng xone bip xpicka, xaHa
(+) KBLTIAM T.0., 2023 TarncepMa; 95 a3ipneyui
bacraymsuiap ABTOPJIBIK Kazemitabaar Kpicka mep3im; 69
(+) TaTChIPMa/Ia KOFaphl *oHe T.0., 2023 KATBICYIIIBI
HOTHKE, KOJIMEH
TarichIpMajia TOMEHICY
KOK
Kayincizmik Barmapiamanap by Pearce xxone 2021 KBUTFBI
) mamMaMeH 40%-pIHma 1.0., 2022 MOJIEJIb; Oeril
OCaNBbIK CLICHapHiliep
Cenim (—) Al Kontanraniap Perry xone 3epTxaHanbik; 47
KOJIbIH KayIICi3 1en Kui T.0., 2023 KaTbICYIIbI
caHaJIbl
Haxkrel sx00a [Mamamen 19%-ra Becker xone 16 o3ipneymi; 2025
) Oasty T.0., 2025 KBUIIBIH OACHIH/IAFbI
Kypaiaap
OKpITY (%) oci3 Prather xone Kipicne kypc;
METAaKOTHUTHBTI 1.0., 2024 HOTHIKE KOHTEKCTKE
CTYJEHTTEpre Kayir Toyenai

EckepTy: «+» apTBIKIIBUIBIK, «—» TOYEKell, «+» KOHTEKCTKE TAYeJIi HOTHXKE.
TankpL1ay

Peng xone T.0. (2023) nen Becker xone 1.6. (2025) Hotmxkenepi 6ip-OipiHe Kaiiibl KepiHesi,
Oipak ekeyi Jie IIbIH 00Iybl MyMKiH. AMBIPMAIIbUIBIK TalChlpMa CHIAThIHAA: OIPIHIIICIHAE IAaFbIH,
YKaHAJ[aH >Ka3bUIaThlH, HAKTHl TYKBIPBIMJIAJIFAH TAIChIpMa, CKIHIIICIHAE 931pJIeYII XKaKChl OLICTIH
ipi 9pi KETUITreH KOATHIK 0a3a MEH KOFaphl carna Tayadbl. bi3iH 60mKkaMbIMbI3 OOHBIHIIA, MOACIBIIH
Malackl 931PJICYIIiHIH TalChpMara OaiIaHBICTHI O171IMI MEH KOJTBHIH KYPJCSIUTITIHE Kepl Toyesi,
Oipak OyJ1 60JKaMIBI OCHI IIOJTYIAFbI JIepeKTep Tikemnel Tekcepmeiini. Exi 3epTTey ae Baild-KoauHTITI
eMec, Kypal KOJJaHYIbl OJIIIETeHIH eCKepy KaXeT: BaiO-KOAMHITE KOATHI TYCIHY a3bIpak
00JIaThIHBIKTAH, OHBIH KaTEIIKTEepi 3€PTTENTeH PEXUMIETIICH KYIITIpeK 00ybl MYMKIH.
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[TpakTHKanbIK TYpPFBIIAH WIEIIIM «KOJIJaHyFa Ooja Ma» JEereH CypakleH eMec, «KaHIaail
OaKplIayMeH KOJaHyFa OoNaabl» JIeTeH CYpaKNeH KaObUIIaHybl THIC. 3-KecTele BailO-KOIUHITI
KOJIJaHy aiiMaKTaphbl KaTeIIKTiH KYHbIHA Kapal jKiKTeJTeH.

3-kecre. Konmany aitMakrapsl )koHE YCHIHBUIATHIH OaKplIay JEHT el

AliMaK Mbeicaa Y chIHBLIATBIH 0aKbLIAY
Komnaitnel bip perTik ckpunr, Icke KOCBII KOpy KETKIUTIKTI;
uHTepdenc MakeTi, JKeKe HOTHXKE OHIMTe OapMai bl
ABTOMATTAHIBIPY, OKY/a UICSTHbI
TeKcepy
[apTThI Imki kypannap, oKy ABTOMATTHI TECTTEP, KOJATHI
xKoOasapsbl, epeKTepl Tanaay KBICKAIIa OKY, HyCKaJapIsl 0acKapy
Komaiice3 Kayirncizaikke coiHHA ToJNBIK KOJ IOy, CTATUKAJIBIK
KyHenep, Kap>Kbl, MEIUIIHA, Tangay, afaMHbIH TYCiHyl MiHAETTI
nepoec mepekrTep, y3ak emipii
eHIMIEP

Eckepty: KecTe aBTOpAbIH JKaNIbLIaYhl; HIeKapaiap »k00aHbIH KOHTEKCTIHE Kapail e3repei.

Koraps! oky opubiHbIH IT Garmapmamanapsl YIIiH HIOTYyaH MbIHAJall YCBIHBICTAP IIBIFAJIBI.
BipiHmmigeH, »xacaHIbl MHTEUIEKTTI THIMBIM CallyJIbIH OpPHBIHA OKBITY HBICAHBIHA AWHAJABIPY:
TanchlpMasiap JaliblH KOATHI TYCIHIIPY[l, KaTeciH TaOyAbl >KOHE TeCTTep >Ka3ybl Tajlall €TCIiH.
Exinminen, 6aranaynbl e3repTy: aybl3llia KOpFay, KOJIMEH KOJ OKY JKoHe HycKaslap TapuxbIH (git)
KOPCETYy CTYIEHTTIH HOTWDKEHI INbIH TYCIHETIHIH TEKcepyre KoeMeKTecell. Y HIHIIIACH, OKY
xocnapeiHa Al-MeH »kacanFaH KOATHIH KayilCi3iriH TeKcepy (CTaTHKANbIK Taujay, KOJ IIOJy)
MOJIYJIIH €HT13y, OUTKEeH1 Kayilci3aiKk OOMBIHINA IoJIeNIep eH KEeTKUTIKTI. TOepTiHIIIIeH, CTYACHTTIH
Al KonmaHybIH JeKjapaiysiiay oHE CYpPaHBICTap >KYpHAJIbIH JKYPri3y HpPaKTUKACBIH EHTi3y.
becinminen, Bainbridge (1983) oiipiHa colikec, Herisri Oarmapiamaiay JaFabUIapblH ajlJIbIMEH
KaJbInTacTeIpy: Al-IbIH HOTHXKECIH TeKcepy YIIiH aJJaMHbBIH 631 KOJITHI OKH KoHE ka3a Oinyi Tuic.

3eprreyain mwekreyJepi

Bipinminen, Oyn OasHOaymibl IOy, COHABIKTaH IEPEKKO3JEpAiH TOJBIK KAaMTBHLUIybIHA
KeMUIJIIK JKOK, IpIKTeyAe aBTOPJABIH CYOBEKTHBTI TaHIaybl OOJybl MYMKiH. ExiHmiigeH, Baiio-
KOJMHTKE TIKeJed apHajIfraH SMIUPUKAIBIK 3epTTeyJiep a3, Kol TY)KBIPbIM ipreiec KypaigapiaH
AKCTPAIOJSIIUSUIAHABL. Y IIHIIIICH, MOACNbAEp oTe *buigaM e3repeni: 2021-2025 xpuimapaarbl
HOTIDKENIEp Kasipri Kypajjapra TOJIBIK KellipiaMmeyi MyMKiH. TepTiHmIieH, keiOip nepexkesnaep
npenpuHT peTinae (arXiv) KommkeTiMai. beciHmmiaen, monbpIHFaH 3epTTeyep IiH K001 aFbUIIIBIH TI1
oprama, Oesiek Oarnmapiamanay TUIIEpiHAE JKYpriziareH; onapiaslH KaszakcTan >Korapbl OKY
OPBIHJAPBIHBIH JKaFIaiibIHa COUKECTIT1 TEKCEPIIMETEH.

KopbITbIHABI

[Hony xepceTkeHzel, Baii0-KOAUHT TEH acaH/bl MHTEIEKT KOMeriMeH OarnapiiaMayablH
naiiacel HaKThl, OipaK IIAPTTHL: OJ CHIIATTAMAChl aHBIK LIAFBIH TalChlpMajapAa, MPOTOTUITEYIE
KOHE OKYFa KIpy caThIChIHAA KepiHeal. Toyekenaep 1e HaKThl AJeNIEHTeH: ocal KO/, aJaMHbIH 63
KOJIbIHA IIAMaJaH THIC CEHIMI JKOHE TOXKIpHOesi d3ipieynIiiepAiH HaKThl jkoOamapaa Oasynaysl
MyMKkiH ekeHi. [llemymn ¢akTopmap — TancelpMa Typi, KOATBIH ©MIp CYypy Mep3iMi JKOHE
O3ipIeYIIiHIH HOTHXKEHI TYCIHIN Tekcepe anybl. JKOFapbl OKy OpHBI YIIiH KUCBHIHBI OaFbIT — Baiio-
KOJIMHTKE THIMBIM Ccally HEe OHbI OaKbLIAYChI3 €HI13y eMec, OaKplIay ACHIeHiH dKO00aHBIH TOyeKeIiHEe
COMKECTeH/IIPY KOHE CTYACHTTIH TYCIHY JIaFIbICHIH Oaranay.

Keneci seprreynepae (a) Kazakcran yauBepcurerTepine cryneHTrepain Al-men xxone Al-cbi3
OpBIHJIaFaH TalChIPMalapblH CAIBICTHIPAThIH OaKbUIaHATBIH JKCHEPUMEHT XKYprizy, (9) Baii0-
KOJMHITICH >KacaliFaH >KoOanap/blH KOJAay KYHBIH eimiey oHe (0) Kayirci3Iik KepceTKITepiH
Kazipri MoJienbaepe Kaiita 6aranay OpbIHIbI Oonap ei.
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AHHoOTauus. B cratbe B popmare uTepaTypHOTo 0030pa aHATU3UPYETCs MPAKTUKA CO3AaHUs
IIPOrpaMMHOI0 KOJA IO ONHCAHHUIO Ha €CTECTBEHHOM SI3bIKE C ITOMOIIBIO OOJNBIINX S3BIKOBBIX
Mojeneit — BaiO-koauHr (vibe coding). O630p onupaercs Ha padoTst 2021-2025 romgoB, B KOTOPHIX
SMIIMPHUYECKU U3YUYECHO BIMIHNAE HHCTPYMEHTOB IT'€HEpalvy KO1a Ha IPOLYKTUBHOCTb, KOPPEKTHOCTh
1 0€30MacHOCTh KO/, a TAK)KE Ha pe3yJIbTaThl 00ydeHus. K mpenmyiiecTBam OTHOCATCS COKpalleHNe
BPEMEHHU BBINOJIHEHUS YETKO C(HOPMYIMPOBAHHBIX HEOOJBIINX 3a4a4 (B KOHTPOJIUPYEMOM
HKCHEPUMEHTE — MPUMEPHO Ha 56%), ObICTpOe MPOTOTUIUPOBAHME M CHMIKEHUE TOPOTa BXOJAA B
nporpaMMupoBasnue. K puckam — nosBiIeHHE yA3BUMOIO KOJa, YpE3MEPHOE JOBEPHUE MOJIb30BATENS
K COOCTBEHHOMY KOAY, 3aMEIJICHHE ONBITHBIX Pa3pa0OTUMKOB HA PEAJbHBIX MPOEKTax (B OJHOM
PaHIOMHU3UPOBAHHOM HCCJIEIOBAaHUM — TNpuUMepHO Ha 19%) u yrpos3a ocnaOieHHs HaBBIKOB.
[TockonbKy Mcclnen0BaHUs BBIMOJIHEHBl HA Pa3HbIX 3a/ladyaX M BEPCUSX MOJIETEH, UX pe3yJbTaThl
HanpsAMyoo HeconocTaBUMbl. IIpeioskeHsl ycinoBusl MpUMEHEHHs Bail0-KOAMHIAa M NpPaKTUYECKHUe
pexomennauun st UT-nporpamm By3oB. Crarhs mnpeactaBiisieT coOOM HappaTUBHBIM, a He
cucTeMaTH4YecKuil 0030p.

KiroueBble ¢JioBa: Ball0-KOJIUHT, UCKYCCTBCHHBIH HHTEIUICKT, OOJBIIHNE S3BIKOBBIC MOJICIIH,

reHepanus Koja, 0e30macHoCTh nporpaMmHoro obecneuenus, UT-o0pa3oBanue, IpOAyKTHBHOCTD.

VIBE CODING: ADVANTAGES AND RISKS OF AI-ASSISTED PROGRAMMING
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Abstract. This article presents a narrative literature review of vibe coding, the practice of
producing program code from natural-language descriptions with large language models. The review
draws on studies published between 2021 and 2025 that empirically examined the effects of code-
generating Al tools on productivity, code correctness, security and learning outcomes. The
advantages include shorter completion time for well-specified small tasks (about 56% faster in a
controlled experiment), rapid prototyping and a lower barrier to entry into programming. The risks
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include vulnerable code, users' overconfidence in their own code, slower work by experienced
developers on real projects (about 19% in one randomized study) and possible erosion of skills.
Because the studies used different tasks and model versions, their results are not directly comparable.
The article proposes conditions under which vibe coding is appropriate and practical
recommendations for university IT programs. It is a narrative, not a systematic, review.

Keywords: vibe coding, artificial intelligence, large language models, code generation,
software security, IT education, productivity.
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AnpaTna. Makanajga JKacaHIbl HWHTEIUIEKT TEXHOJOTHSJIAphIH OutiM  Oepy KyieciHe
WHTETPaIUUIayIbIH TEOPUSUIBIK HET13/Iepl MEH MPAKTHKAIBIK ICKE aChIPhUTY IAPTTAPhI TAJIIaHA b
3eprrey OasHAaymbl mony (opMaThIHAA SKYPri3inai: oaeOueT MakcaTThl Typle IpIKTenmi, aj
Ka3aKCTaHABIK KOHTEKCT YVIIIH HOPMATHUBTIK KyKaTTapra Ma3MYHIIBIK Tajjay Kacaibl.
WuTemnekTyanapl OKBITY JKyWenepi, ananTuBTi Iiatdopmanap KoHE TI'€HEpPaTUBTI MOJENbIEP
OUTIMHIH YCBHIHBLIYBI, Kepi OailJlaHbIC Ke31, MYFaJIIMHIH pPeOJi XoHE IoJeNIiK 0a3a esmemjaepi
OOWBIHIIIA CANBICTHIPBUIABL. Tanmgay KepCeTKEH/EH, WHTETPALUSHBIH HOTHKECIH TEXHOJIOTHSHBIH
TYpli €MecC, OHBIH JIUIAAKTUKAIBIK JU3aiHBl aHBIKTAWABI: KOMEKTI OIpTIHAEN a3alTy/bl
KapacThIPMalThIH T€HEePAaTUBTI Kypajdap KbICKa Mep3iMJi HOTHKEHI >KaKCapThil, ©3 OeTiHIe
MEHrepyre Kepi ocep €Tyl MyMKiH. Heri3ri Toyekenaep peTiHIe akaAeMUSIIBIK aTalibIK, TUIIIK
OipKaKTBUIBIK, JEPEKTep KYMUSUIBIFBI JKoHEe UMQPIBIK TEHCI3AIK aHbIKTanasl. Kazakcranna
HOPMATHBTIK 0a3a KaJBITITACThI, OipaK OHBIH THIMIUTITI TypaJIbl SMITUPHUKAIBIK JIJIEN d3ipIe KOK.
Makana SMIIUPUKAIBIK SKCIIEPUMEHT KYPri30eiiii, KOPHITHIHABLIAP aHATUTHKAIBIK CHITATTA.

Tyiiin ce3mep: »acaHIbl HMHTEIUICKT; OLTIM Oepy; HWHTEIUICKTYalJbl OKBITY >KyHenepi,
TCHEPATUBTI MOJCIIbICD; aJalTUBTI OKBITY; MEarOTUKAIbIK JU3aiiH; aKaJeMHUSUIBIK alajlJIbIK.

Kipicne

Xacanapl MHTENIEKT Hiesicbl OuTiM Oepyre Kelle KeJNreH *OK. AJFalIKbl KOMIBIOTEPIiK
TBIOTOPJIBIK K YyHenep, mbicaibl k. Kapbonemnain SCHOLAR 0Oarnapiiamacsel, €TKeH FachlpAbiH 70-
KbULIApbI-aK Maiiga 6onFaH. Anaiia COHFBI JKbULAAPHI JKAFIal canaiblK TYPFbIAAH e3repl. YJIKEeH
TUIIK MOJENIbJEp MaMaHIaHJbIpbUIFaH OariapiiaMajblK KaMTaMaHbl KaXeT eTHeial: Ke3 KelIreH
OKYIIBI HEMece CTYJEHT oJlapfa ail FaHa cypak Kosl anaabl. HoTumxkeciHIe TEXHOJOTHS OKY
OpBIHJIAPBIHBIH PECMU IICHIIMIHEH OYpBIH CHIHBII MEH ayJUTOpHUsFa KIpill KEeTTi, ajl OHbI Kajai
KaObL1/1ay KEPEKTIrl Typajibl KeliciM oJli KalbIITaCKaH JKOK.
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3epTTeymriiep apackIHIAFHI MiKip ae Oipkenki emec. bip Tom aBTOpiap jkeKe TPacKTOPUSIMEH
OKBITY/IbIH, Jie3[le¢ Kepi OalaHBICTHIH >KOHE MYFalIIMHIH pPYTHHAIBIK >KYKTEMECIH a3alTyabIH
MYMKIHIITiH anFa Taptaasl [1]. EKiHON TON TEXHOJOTHSUIBIK ONTHMH3MIC CaKTBIKIICH Kapauubl:
ANTOPUTMACPAIH «Kapa KOIIK» CUIAThI, IePEKTep KYMHUUIBIFbI, OKYIIBUIAPABIH 63 OeTiHIIe onay
JIaF IBICBIHBIH QJICIPEY1 KOHE MYFATIMHIH KOC10M poJIiHIH e3Trepyl Kayil Ty IbIpaIbl e ecentenal [2].
Byn exi ycTaHBIMHBIH apachbIHAAFbl alllIAKTHIK 1IIIHAPA SMIUPHUKAIBIK ISJENACPIiH SPKENIKITIriHeH
TybIHAAUIbI. MbICalibl, MHTEUIEKTYaJIJIbl OKBITY KYHeNlepiHiH THIMAUIIH canbicThiprad VanlLehn
YKYMBICBIHJIA OJIAPABIH HOTHXKeCl Oenrini Oip karaiinapaa )KeKe ThIOTOPIBIK OKBITYFa KYbIK eKeH1
kepcetuire [3]. bipak Oys1 KOpbITHIHIBI HET131HEH KYPbUIBIMAAJFaH, Ka0bIK TUITI OHAIK cajajlapra
(Matematuka, pu3MKa) KaThICTHI. AIIBIK CUIIATTaFbI TATICBIpMAaJIap MEH T€HEePaTHBTI MOJIEbACD YILIiH
OyJ1ail HBIK KOPBITBIH/IBI XKacayFa 31plie Heri3 as3.

MoceneHiH Tarbl Oip KbIpbl 0ap, O FbUIBIMU 9[eOUETTIH ©3iHe KarbicThl. JKorapbl OiliM
Oepyaeri )xacaHabl HHTEIUIEKT KOJIIaHBIChIHA apHAIFaH 3epPTTEYJIePre KYPTi3UITeH KyHell IMoaya
aBTOpiapAbIH OackiM O6Iliri MeJaroruka cajlachblHaH eMeC, TEXHUKAIbIK OarbpITTaplaH eKeHi
kepcetinren. [llomy aBTopiapsl 3epTTeyNep/iH Me1arorukajiblK TCOPUIMEH OalIaHbICHI 9JICI3 €KeHIH
ne aram eteni [4]. backama ailTkaHma, TEXHOJIOTUS «HE ICTeM anaabl?» JEreH CYpakleH Xui
TaJKbLJIAHA/IbI J1a, «HE YIIIH KOHE KaHAal JUIaKTUKAJIBIK JIOTUKAMEH?» JeTeH CypakK eKIHII OpbIHFa
bIFbIca/bl. Ka3akCTaHABIK MENarorukanblK oAeOueTTe Oy ONKBUIBIK KOCBIMINIA TEepeHACH/I:
UG PIIAHIBIPY MEH YKaCaH]Ibl MHTCIUICKT TYPaJIbl )KYMBICTAPIBIH K601 HOPMATHBTIK-CHITATTAMAJIBIK
JeHreiie Kanapl, all THTETPALUSHBIH TEOPUSIIBIK MOJEII MEH OHBI iCKe achIPYbIH HAKTHI TETIKTEPI
KYHEI TYplie CHpPEK TajiaHa/bl.

OcpiraH 0ailnaHbICTHI 3ePTTEYAIH MAaKCAThI )KaCaH Ibl MHTEIJICKT TEXHOIOTHsUIapBIH O11iM Oepy
KYHECiHE WHTErpalvsuIayblH TEOPHUSUIBIK HETI3JIEpiH KYHeley >KOHE OHBIH INMPAKTHKAIBIK 1CKE
achIPBUTY MIAPTTAPBIH, COHAN-aK TOyeKeNIepiH Ka3aKCTaHIbIK KOHTEKCTI €CKEPE OTBIPBIN Tajaay
Oonbin TaObUIaABl. MakcaTka KeTy YIIIH YII MIHAET KOWBUIABL: OIpIHIIIACH, KOJJIaHBICTAFbI
TEOPHSIIBIK TOCULAECPAl (MHTEIUIEKTYyal[bl OKBITY JKYHenepi, aJanTUBTI OKBITY, I'€HEPaTHUBTI
MOJIETIbACPIe Her13eNINeH OKBITY) TUAAKTUKAIBIK TYPFbIIaH CANIBICTBIPY; €KIHIIIIeH, MPAKTUKA1aFbl
HETi3r1 KoyijaHy OarbITTapblH (Oaranay, kepi OailaHbIC, OKBITYABI Japajay, MYFaliM >KYMBICHIH
KOJIZIay) JKOHE OJIapIbIH MIEKTEYJIePiH aHbIKTAY; YIIIHIIEH, MHTErpalusFa 0ailaHbICThI Y TUKAJIBIK
KOHE HMHCTUTYLHHOHANJBIK TOyeKeJAepAl KazaKCTaHAblK OiniM Oepy KyHeciHiH KaFaalbIMeH
OailTaHBICTHIPA KapacThIPY.

gjicrep

3epTTey TeOpHsUIbIK-aHATMTUKAIIBIK 0Ty (popMaThIHAA KYPri3UIal. DMIUPHUKAIBIK JEPEKTEP
YKUHAIIFaH )KOK: MaKcaT 0ap FBUIBIMU ’KOHE HOPMATHUBTIK MaTepPHAIIIbI KYHeEIer, CATBICTBIPHII, KaiiTa
napiMaay 0omabl. JKyiien momyasiH KaTtaH xaTTamackiHad (Mbicaiibl, PRISMA) canansl Typae 6ac
TapTTHIK. TaKbIPBITT ayKbIMbI KEH, all TEHEPATUBTI MOJIEIBACPIe KAThICTHI 9JIcONET XKbUIIaM ecyJe,
COHJIBIKTAaH KaTaH XaTTama IpPIKTeYJl JXacaHIsl Typae TapblUIThinm xibepep exi. Com cebemnri
OasHIayIbl (HAppPaTUBTI) IOy TACUIIH KOJAAHABIK: OPTYpPJIi MOHIIK callalapaarsl )KyMbIcTap Oip
YFBIMJIBIK OPICKE >KMHAJIAIbI, ajl alKbIH KEMIIUTIK, SFHHU 1PIKTEYIiH Oenriai 6ip cyObeKTHUBTLIIT,
TOMEH/]IE KOPCEeTiIeIi.

OJeOMeT MakcaTThl Typae Iipiktenai. Taxmay esmemaepi: >KYMBIC peleH3UsIaHAThIH
OachUTBIMIIa HEMece TaHbIMaJl aKaJeMHUSUIBIK Oacmaja IIBIKKaH, OUTiM Oepy KOHTEKCTiH aWKbIH
KOPCETETIH, TEOPUSIIBIK, KOHIENTYyalJbl HEeMece OSMIHUPHUKAIbIK CcuUlarra OOJybl Kepek.
[TenarorukanblK KOJAAHBICHI )KOK Ta3a alTOPUTMIIK MakKajlajdap MEH >KapHaMalbIK, 0J0T TypiHJIeTi
MaTepuaaap Tannayra Kipmenai. MHTeIIEKTyan bl OKBITY JKyHenepi OOHBIHIIA ipreli >KyMBICTap
COHFBl OHJKBUIJBIKTAH €pTe WIbIKCAa Ja, OJlap TEOPUSJIBIK HETi3 peTiHiae OesieK KapacThIPBUIIBL.
I'enepaTuBTI MozaenbaAepre KaThICTHI 3epTTeynep HeriziHeH 2022 XbUjaH KEHiHT1 jKyMBICTapaaH
QJBIH/IBL.

Tanmay ym catbiga KYpAi. AJIBIMEH >KYMBICTap TEOPUSIIBIK TOCUTIHE Kapail KOATaJIbI:
MHTEJJIEKTYaJ bl OKBITY XKYHemnepi, afanTHUBTI OKBITY, TeHEPATUBTI MOJIENbIEPTe HET13eNITeH OKBITY.
Exinmni cateiga Tociaaep TOpT eiieM OOMBIHINIA CABICTHIPBULABI: OUTIM aIyIIbl MEH MYFaTiMHIH
peuti, kepi OaiTaHBICTHIH K631, OUTIMHIH YCHIHBLTY TOCUTI )KOHE TUIMIUTIKTIH Joneaik 6a3zacel. COHFbI
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eJeMi 0eJiek anabIK, ce6edi o1e0neTTe TEXHOIOTHSIHBIH MYMKIH/IITT MEH OHBIH JQJICNICHTeH ocepi
KU1 apanachln Keteli. YIIIHII caThlla HOTKEIep MPAaKTHKAIBIK KOJJaHy OarbITTapbIMEH >KOHE
ToyeKeJiepMeH OaiTaHbICTBIPBIIIBL.

KazakcTaHablK KOHTEKCT YIIIH HOPMATHBTIK KyXKaTTapFa Ma3MYHIBIK Tajiaay >Kacajibl:
«Kacanap! uaTeIeKT Typansdy 2025 xbutrbl 17 kapamanarst Ne 230-VIII KP3 3ane! [5], opra 6iiM
Oepy KyieciHe xacaHbl UHTEeJUIeKTiHI eHaipy xeHinaeri [Ipe3sunent XKapubirs [6], ocsl XKapibikka
colikec a3ipieHeTiH 20262029 >xpuimapra apHaJFaH KEIICH]II iC-Imapaiap >KOCMaphl, COHIAN-aK
KaHapTbUIFaH OLIIM Oepy cTaHAapThl MEH YITrUIK oKy Oarnapiamanapsl. Kyxkarrapasie Oip Oediri
QJIi ICKE achIPbLITY CaTBICHIH/IA TYP, COHJBIKTaH 0Jiap OOMBIHIIIA HOTHKE TypaJibl EMEC, JKapus eTUIreH
OaFbIT IIEH MiHJIETTEMeNep Typabl FaHa alTyFa 60Ia bl

3eprreyaid meKTeysaepi MbpiHagail. [3mey Kazak, OpbIC JKOHE aFbUIIIBIH TUIAEPIMEH MICKTENI],
COHJBIKTAH ©3re¢ TUIAepJeri ayKbIMIbl >XYMBbICTAp ULIONYAAaH THIC KajlFaH OOIybl MYMKIH.
Kapusnansim bIFbICyBI (publication bias) cakranasbl, ©TKEHI COTCI3 HEMECE HOJIIK HOTHXKE OEpeTiH
xobanap onebuerte cupek kepineni. ['eHepaTuBTi Mojenbaep OOMbIHILA TaeNIep i epTe caTblaa,
KOITETeH JKYMBIC IIIaFbIH IpIKTEMEre KoHe KbICKa 0akpuiay Mep3iMiHe cyheHenl. AKbIpbIHIA, KEKe
AMIUPUKAIIBIK AEPEKTIH O0IMaybl KOPBITHIHIBLIAPABIH JKaINbIIaHy ACHICHIH MEeKTeH .

HoTum:kesiep MeH Tajnkpliay

TeopusibIK Heriznep

Kacanapl HHTEIIEKTIHI OKBITYFa €HT13YyIIH SpTYpJil TaCUIAEpiH Oip Ti3iMre Ti3iI LILIFY OHaH,
Oipak oJapIbIH apachIHIAFbl aWBIPMAIIBUIBIK TEXHOJOTHUSAAA eMeC, «OLTiM» MEH «KOMEK» AereHl
Kajlall TYCIHETIHIHAE »aTblp. YII TICLI KapacThIpbUIabl: MHTEIUIEKTYaJbl OKBITY XyHesepi,
a/IalITUBTI OKBITY IU1aT(hopMasiaphl XKoHE FeHepaTUBTI MOJIENbAepre CyleHeTiH Kypanaap. Temenae
0JIap OChI TYPFbIAAH CaIbICTHIPBLIAIbI.

WnTennektyanapl OKbITY JKyHenepiHiH uaesubIK 6acTaybl BIyMHBIH «€Ki cUTMa MoceeCciHIe»
xaTblp. ON XKeKe ThIOTOPJBIK OKBITY KaJbIIIThl CHIHBINTHIK CA0AKIEH CaJIbICTHIPFAaHAAa HOTHKEHI
IaMaMeH €Ki CTaHJapTThl ayBITKyFa >KaKCapTaTBIHBIH KOPCETIMN, 197 OCBIHAANW oceplli Karmai
OKBITY/Ia KaJIai airyra 00J1ajIbl IETeH cypak Koiasl [ 7]. XKayar peTiHie KOTHUTUBTI TRIOTOPJIAP TMaiiia
60nb1. Onap 61iM1 HaKThI ©HAIpic epexenepi (production rules) KUBIHTHIFBI PETiHIE MOJACIIBIACHII,
an OUTIM aTyIIBIHBIH OpOip KaZaMbIH OCHI €PEXKEIEPMEH CaJBICTBIPBIN, MEHIEPY BIKTUMAJIBIFbIH
KaHAPTHIN OThIpazb [§]. MyHaa «keMek» JIereHiMi3 KaJam bl JUarHOCTHKAIAY KOHE I COJI COTTE
HycKay 0epy. TocuiH MBIKTHI JKaFbl J1a, 9JIC13 )KaFbl Ja OChI )Kepe: JOMEH IIK MOEIb aJaM KOJIbIMEH
’KacaJaThIHIBIKTaH, OJ1 anredpa Hemece (hU3MKa ecenTepi CUAKTHI KYPbUIBIMJIAIFaH caiaja KaKChl
YKYMBIC 1CTEH/I1, aJI Icce )Ka3zy, 1edaT HeMece IMOHAPAJIBIK K00a CEKII1 alllbIK TarChipMaliapia CUpeK
Konganbuiagsl. Vanlehn >Kypri3reH canbICThIpyZa HOTHIKE Kepi OalIaHBICTBIH «TYHIPIIIKTIriHE»
Toyen Il O0Ibl: KaJaMIbIK KYHEIep/IiH ocepl )kayall JCHIeliHae FaHa KOMEK OepeTiH KyuenepacH
aliTapibIKTal KOFapHhI, aJl )KeKe aJaM ThIOTOPBIHA KaKbIH 0071161 [3]. JlerenMeH OyJ1 KOPBITHIHIBIHBI
KEH JKaJmblUiayra 00JIMaiibl, OFaH 0acTarkbl 3epTTEYJICpiH HET131HeH MaTeMaThka MeH (pu3nukara
KATBICTHI €KEHIH ECKePY KepeK.

AJlanTUBTI OKBITY Typajbl OHTIME €H Kypzemi, ce6ebi MyHJa TEPMUHHIH €31 OYJIBIHFBIP.
Kemmminik muatgopmanap «aJanTUBTI» JET aTaFaHbIMEH, 1C XKY31HI€ TalChlpMaliapAblH KUBIH IBIFbI
MEH PETTUITH ajblH aja >Ka3bUIFaH epeXeMeH HeMece KaparalblM CTaTUCTHKAIBIK MOJIEIMEH
aybIcThIpabl. byt OiiM amymisIHBIH KapKbIHbIHA OeifiMeny 00iybl MYMKiH, OipaK MeaaroruKaibiK
CTpaTEeTUSHBIH 031, IFHU Kajail TYCIHIIPY, KalllaH apaiacy, KalllaH apajiacray, dJIeTTe ©3repMei.
CoHOBIKTAaH amanTUBTUIIK TIeH Japajlayabl TeHecTipyre Oonmaiael. bip may Oap: keibip
mwiaropmanap OeliMaenyai «OKy CTHIBICPiHE» HETi3Ieii, al Oyl OO0JDKaMHBIH SMITHPHKAIBIK
JIOJIEITl QJICI3 €KEHI 9/1e0ueTTe KaKChl KyKarTainraH [9]. SIFHM jkaKChl MaKcaTThl, O1paK HAKTHI HEri31
KOK Jlapasiay HycKachl raiaa 60masl.

['enepatuBTi MOACNBACP OV €Ki TOCUIACH MPUHIIUIITI TYPAE ©3relie, OUTKeHI ojlapa alKbIH
JIOMEHJIIK MOJIeNb e, OUTIM amymisl Mojeni Je oK. Onap ceHiMIi, KaThIK xkayarn Oepeni, Oipak
JKayanThlH JTYPBICTHIFBIHA KEMUIMIK KOK. by onapaplH MyMKiHAIT ne, Kayimi ae. MyMKIHIIK
KarplHAH aIlIBIK TalChIpManapjaa, OpTYpPJi TaKbIpbIITapAa TYCiHAIpY Oepy KaOineri OypBIHFBI
Kyienepae 6onran koK [ 1]. Kayin xkarbIiHaH, MOJIENIb «THIOTOP» PETIHIE €MEC, JKayar OepeTiH Kypas
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peTiHae KYMBIC icTeyl MYMKiH. By >xepae KOrHUTHBTI ncuxonorusgarsl «scaffolding» (xonmay
Tiperi) UAesChl MaHBI3Abl: KOMEK OLTIM alIyIIbIHBIH KaKbIH JaMy aiiMarbIHIa Oepiiyl jKOHE OHBIH
MeHrepreH caiiblH OipTiHgen azalTeurysl Kepek [10]. XKayanter naiiein Typae 6epy Oyi1 JTOTHKaHBI
Oy3abl.

byn xepae tepmuHosorusiblk aay Oap. Keitbip aBropnap yiakeH TUIAIK MOAEIbAEPIl
MHTEJJIEKTYa bl OKBITY JKYHeNepiHiH kaHa OybIHBI PETIH/IE KapacThIpa ibl, OUTKEH1 Oap Ja AUaIor
apKbUIBl KeMeKk Oepeni. Exinmi ke3kapac OoibIHIIA, OUTIM amymibl MOJIETI MEH JTIOMEHIK OLTIMHIH
allKbIH KepiHici OOoJMaraHABIKTaH, ONapibl THIOTOPIIBIK JKYHe Jen arayra OONMaiabl: ojap TeK
TBIOTOP POJIIH OIHAM anajbl, an OyI pesii HaKThl ThIOTOPJIBIKKA alHaIAbIpY au3aiinra Toyenl. bi3
eKIHII YCTaHBIMFa >KaKbIHOBI3, Oipak Mocene XaObUIFaH KOK, dcipece JOMEHIIK MOJeIbMEH
OIpIKTIPUITeH THOPUITIK JKYHesep KoOeUreH CailbiH.

DOMIUPUKATBIK MBICAT OCBIHBI Kopceredi. Typkusigarbl 6ip opTa MEKTENTe IIaMaMEH MbIH
OKYIIIBIMEH JKYPT13UITeH JajiajiblK dKCHepuMeHTTIH HoThmxeciHae GPT-4-ke KOmKeTIMAUIK ecer
uibIFapy kesinze HotwkeHi xaxkcapTThl (GPT Base ToOsiHna 48%, GPT Tutor ToObiHga 127%). bipak
KOJDKETIMIUTIK aNbIHbI TacTasraHHaH keillH GPT Base KonpanraH OKywibLiap —€HIKaIlaH
KoJlaHOaraHJapra KaparaHjga Hamap HoTWxke kepcerTi (17%-ra temen), an GPT Tutor-garsi
KOpFaHbIC meKTeyepi Oy repic acepai kebinece xoiapl [11]. GPT Tutor MogemiHe ecenTiH memnrimi
MEH XMl KaTemiKkTep Oepiiirn, o OKYyLIbIFa TOJBIK IIEHIM/II eMec, OipTiHAen KeHec Oepyre HycKay
agraH. backamma alTkaHja, HOTHIKECHI MOJEIBIIH «aKbUIIBLIBIFBD) €MEC, OHBIH IHIAKTHUKAIBIK
OargapiamanaHybl aHBIKTaAbl. MyHBI MYKHIT OKY Kepek: 3epTrrey Oip MeKTenre, MaTeMaTHhKa
OoiipIHIIIA, YaT-00TTap >KaHa OOJFaH KE3CHJIE JKYPTi3UIreH, COHMIBIKTaH HOTIKEHI 0acKa MoHIepre
HEMece JKacKa aBTOMATTHI TYPJIe KeIlripyre 0oamaiiabl.

Y1 Tocii canbICTRIPYIBIH HOTHXKEC] 1-KecTene JKMHaKTaJIFaH.
1-kecte. Heri3ri TeopusiibIK TICIIEPAIH CATBICTHIPMAJIBI CHIIATTAMACHI

Onmem HNHuTesiekTyanabl AnanTusTi I'enepaTuBTi
OKBITY KyHeJiepi miargopmasiap MoJeabaep

biniMuig HakTtbl momMeH ik Tanceipmanap 0a3zacsl AMKBIH MOJIENb JKOK,

YCBIHBLTYBI MOJIeIIb (epexenep) MEH KapanaiblM MOJIeNb | CTATUCTUKAJIBIK

Kepi Gaitnansic | Kanamapik niuarnoctuka | Hotmkere Gaitnansictsl | Epkin MoTiHIIK Kayan

Ke3i OarpITTay

MyranimHiH peni | Ma3MyHab! o3ipaeym, | barbiTraymisl, Ju3aiinep, ChIH KO31MEH
OaKbUIaYyIIBI MOHUTOPHHT TeKCepyIli

Honennix 0aza Kakco! 3epTTenres, Opkenki, oaici oprypii | Kansinracsin kenent,
HIEKTEeYJIi caajia IIaFBIH 1pIKTEMEIEep

byn kecte ymieyin Oip mikanaaa «okakChl—HaIap» JeT OpHaIaCThIPMaNIbl, OUTKEH1 OPKANCHICHI
opTYpai MiHAETKe jkapaiinbl. Bip amblK cypak Kamaabl: T€HEpaTUBTI MOAENBIIH HKEMIUIITH
WHTEJUICKTYaJIJIbI OKBITY JKYHENepiHiH KYPbUIBIMIBIK OaKplIaybIMeH OipikTipyre 0osia Ma. MyHai
THOPUATIK TOCUT JIOTHKAIBIK TYPFBIIAH TapThIMABI, Oipak Kasipri asienaep Oyl Typajibl HaKThI
KOPBITBIH/IBI KacayFa >KeTK1TiKci3. COHABIKTaH OHBI d3Ipre JOJICNCHTeH IIEeNIiM eMeC, 3epTTey
TUIOTE3aChl PETIH/IC KApaCThIPFaH JKOH.

MHTerpanussHbIH TUIaKTHKAIBIK apTTaphl

JXorapseina TangaHFaH TOCUIAEPl CANBICTBIPY Oip MPaKTHUKANIBIK CYpaKKa oKeJe/li: HHTerparus
KaHJail JKarjaiia oKyFa KeMeKTece/i, al KaHJai jkaraaiiia OHbl )KeHUIIEeTIN, Oipak TalbI3aThII
Ki0bepeni. OaeOueTTer Jonenaep/i KHHAKTaIl, TOPT MapTThl 06 kepcetyre 6onaasl. Onap JaibiH
MOJIENIb €MeC, TalliaylaH IIBIKKAH KYMBIC XKYHEeCl peTiH/Ie YChIHBIIA/IbI.

bipiHmiici KOMEKTIH KbI3METiHE KaThICTBl. [E€XHOJIOTHSIHBI ~OKY  TalChIPMAaChIHBIH
OPBIHJIAYIIBICHI PETIHJIE eMeC, TipeK peTiHe KO0 Kepek. Tipek uaesichbiHa COlKec KOMEKTIH MeJIIIepi
OuTiM amymiel yipeHTeH caiibiH azatobl Tvic [10]. KapamaitbiMm Tekcepy Tociiai Oap: Tamceipma
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asKTaJIFaH COH OLTIM ayIibl YKcac TarlChIPMaHBl KYPAJICHI3 OpblHAai ama ma. OpbelHAaid aiMaca,
KypaJl OKbITKaH JKOK, T€K TariChpMaHbl OpbIHAA bl bacTanu MeH opinTecTepiHiH HOTHXKEC] AT OChI
TeKcepyre coiikec kemeni [11].

ExiHmni mapT negarorukanbik MakcaTKa coikecTik. bip Kypan 6ip MakcaTka THIM/I1, EKIHIITICiHE
3USIHIBI 0OJybl MYMKIH. MbIcanbl, akmapaTThl JKyleleyre Hemece TUILIIK KaTelaepal Ty3eTyre
KOMEKTECETIH Kypall IIbIFapMa jKa3FaH/Ja OWJbl KaJbIITACTBIPY >KYMBICHIH aJIMAcTBIPBIN XKibepyi
pIKTUMaJI. COHJBIKTaH MaKCaTThIH TYPiH (OLIIMA1 MEHTepY, 1aF/Abl KaJbIITACThIPY, KOFaphl AeHI el
oiinay) aJiJiblH aja alKbIHAAI, COFAH Kapail pyKcar eTiJIeTiH KeMeK JeHrelin Oenrinerex »xeH. by
TYKBIPBIM JIOTHKAIIBIK TaJIJjayFa CYHEHeIli, HAKThl IOHAEep OOWBIHINA OHBI AMITHUPUKAIBIK TEKCEPY
KaXerT.

Yurinmrici 6aranaymen yinecim. OKbITY MEH Oarajay opTypili €peKeMeH KYpce, MbICAIbl OKY
ke3inne JKM pykcar erinin, Oaranayaa yHCI3 ThIMBIM cajiblHCA, OUTIM adyIibl ©3 TaKTUKACBIH
Oaranayra Kapamn TaHjaaiabl. baranay Tek COHFbI ©HIMI (MITIH1) TEKCEpce, OJ1 OHIM/II KIM HeMece
He >KacaraHbIH aiiplpa anMaiabl. COHABIKTAH Oaranaynbl MPOLECKE MXBUDKBITY HHTETPAaLUsSHBIH
YKaHaMa cajiapbl eMec, OHbIH Kypamaac 0eiri.

TepriHmIici MyFaniMHIH KY3bIpeTi MEH aBTOHOMUCHI. JKyile MyFaniMHiH OakbUIaybIHaH ThIC
KYMBIC icTece, MeJarorukaiblK MIEeKTeyJIepAl eHri3y MYMKIHIIr koranajsl. KepiciHiie, MyraaiMm
KYpaJJblH jkayaOblH TEKCepyre, OFaH HYCKay »Ka3yFa *KoHE HOTIDKEH1 TYCIHIIpyre JailbiH Oosica,
TEXHOJIOTUSIHBIH MYMKIHIT1 HAKTHI KOJIAHBLUIAEI [2].

[TpakTHUKaNBIK acTICKTiIEP

TeopusuibIK alibIpMalIbUIBIKTAP MPAKTUKAIA TOPT OarbITTa KepiHeai: Oaranay, kepi OaiiaHbIC,
Jlapaay >KoHe MyFaJiMHiH KyMbIcbl. Onap Gip-OipiMeH ThIFbI3 OailaHbICThI, O1paK OpKANHCHICHIHBIH
©3 TYHiHi Oap.

Kepi Oaiinanpic Macenecine X3TTH MeH THUMIIEpIM YChIHFaH KO3Kapac ©Te >KaKChl COWKec
keneni. OnapaplH TiKipiHIIe, Kepi OaljaHBIC TallChIpMa, MPOIeCcC, ©31H-031 PETTEY JKOHE TYJIFa
JeHreinae 6epinyi MyMKiH, ajl Ipolecc NeH ©31H-031 peTTeyre OarbITTaNFaH OaillaHbIC THIMAIPEK
[12]. T'enepaTuBTI MOJIETH YIIIIH «KAaTe€ MBIHAY, TYPHICKI MBIHAY» JICTI JKayall Oepy eH OHal k01, O1paK
Oy Tancelpma JeHreilinen acmaiiapl. [Iporeccke OarbITTanFaH Cypak KOHIBIPY, MbICATbl «OYiI
KaJamIbl He YIIIH TaHIaJAbIH?», apHalbl AUIAKTUKAIBIK AU3alHIBI KaxeT ereni. JKorapbeiaa ces
6oxran GPT Tutor men GPT Base apacbIiHarbl albIpMAIIBUTBIK, 1) OCHI )KepeH mibiFaabl [11].

Hapaiayra kenreHjae, OHbl KapKbIHFa OeiMaeyMeH MIeKTeNn aixy KaTeiik Oomap exmi. XKyiie
OUTIM aNyIIBIHBI «©3 JEHTeUIHIe» YCTam Kajca, O JCHTeHICH LIbIFyFa MUTEPMENICUTIH KUBIH]IBIK
JKETICTIeH Kallybl MYMKiH. ByJ1 93ipre sMIUPUKaIbIK JAJIEIIESPMEH TOJBIK pacTajMaraH OoJpkam,
OipaK eckepyre TypapibIK. ALIBIK 4YaT KYpaJAapblH THIMII KOJJAaHY YIIH OKYLIbl ©3 OUTiMiHIH
IIeKapachlH Ayphic Oaranmail amysl THic. bacTaHum MeH opinTecTepl OKYHIBUIAPABIH 63 HOTHXKECIH
IIBIH/IBIKKA KaparaH/1a ONTUMUCTIK OaraiaraHblH Aa atan eTeai [11]. SIFHu 03iH-031 peTTey AaFAbIChI
QJICI3 OKYIIBIIAP YIIIH €PKiH KOJDKETIMIIIK TeH MYMKIHJIIK eMec, KEPICIHIIIe, )KaHa Kayil Ke31 00JTybI
BIKTUMAJL.

MyFaniMHIH pejl Typaibl Jay «ajdMacThIpaabl Ma, aiIMacThIpMail Ma» JIeTeH CypakTaH Tepi
Ho3iK. CeNBUH jKacaH/bl MHTEJJICKT MYFaJIM/I TOJBIK aIMAacThIpyFa o3ipIle KaKblH €MeC E€KEHiH,
OlpaK IIBIH MOHIHJE JKOFaIybl MYMKIH HOpCE, SFHU TEeIarorHKalblK KapbhIM-KaThIHAC TEH KOciOM
NMaiibIMHBIH MOHI ekeHiH kepcerenai [2]. IIpakTHKalbIK TYpFbIIAH MYFaliMIe >KaHa MIHAETTEP
KYKTeNnedl: Kypaiabl TaHIay, OHBIH «KOpPFaHBIC IIEKTEYJIEpiH» OpHATy, >KayamnTbl TeKCcepy,
AQHAJIMTUKAHBI TYCIHAIpY. PyTuHaNbIK >Kymbic (MaTepuan NalblHIAy, TarchlpManapibl capaiay)
a3al0bl MYMKiH, OipaK OHBIH OpHBIHA TEKCEPY KYMBICHI KeJIeli, aJl Ta3a YaKbIT YHEMi Typasibl CeHIM/I1
SMITUPUKAIIBIK JoJIe a3. MyFaliMIepaiH JKacaHIbl MHTE/UICKT OOMBIHINA KY3bIPETTUIIr Oy Kepe
IICTIYII [TapT OOJBIT KaTabl.

Toyexkennep

Toyekenaep/i TEXHUKAJIBIK KOHE MHCTUTYIIMOHAIIBIK JeTl 06y BIHFAMIIbI, Oipak ic Ky3iHzae
oJlap apaJlachll )aTaabl. TeMeHie TopTeyi KapacThIpbLIabl.

AKaIeMUsIIBIK aaIbIK MoceJieci €H KON TalKbulaHajel. JlaiiblH MOTIH OepeTiH MoJenb
JOCTYPJIi YH TarChIpMAacChIHBIH IOJIEIIK MOHIH ToMeHAeTT1. JKayan peTiHae koOiHe «IeTEeKTOpIapy
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YCBIHBUIAIBI, OipaK oMapAblH CeHIMALTITT KyMoHai. JIsH jxoHe opinTectepi OipHemIe NEeTEKTOPIBIH
aFbUIIIBIH Tl aHA Tl €eMeC aBTOPJIApAbIH MOTIHIH Ui )KacaH]Ibl IETl KaTe KIKTEUTiHIH KOPCETKEH
[13]. HortmxkeHi Ka3ak TUTIHZErT MOTIHAEpre TiKeled Kemripyre OonMaiabl, Oipak TOyeKeNmiH
OarbITBIH KOPCETEI, 9Cipece OKBITY TiJi Ka3aK, OPbIC JKOHE aFbUIIIBIH apachbIH/Ia aybICAThIH KOMTUII1
opraga. COHIBIKTaH JETEKTOPFa CYMEHTeHHEH Tepl Oaranaynbl KalTa >koOanaraH >KOH: KYMBIC
OapbichlH (;k00a HycKamapbl, jkaz0anap) Oaranay, aybl3llla KOpFay, CabaKTarbl OpBIHIAJIATHIH
TarceipMaap.

Jepexkrep KynusuiblFbl OuTiM Oepyle epekie eTKip, ce0ebi maiiananylmbuiapablH eaoyip
Oeiri komeneTke TonMaranaap. OKYIIBIHBIH Cypayjapbl OHbIH OUTIM JI€HI €M1, KUbIHABIKTAPhl KOHE
MiHE3-KYJIKbI Typajibl KOl HOpce alTajbl, ajl YLIiHIII Tapan IuiaTdopMachiHa KiOepiareH MyHaan
JEPEeKTEP/AiH Kaiia caKTaJIaThIHBI opAaiibiM allKbIH emec. KazakcTaHapIK KEeIeH 11 xKocmapaa OutiM
aJyLIbLIApABIH KEKe MANIIMETTEpiH Kopray Oesiek OarbIT peTinae kepceriiareH [14], Gipak HaKTbI
TETIKTep (KemiciM, cakTay Mep3iMi, IIETENIIK CepBepiiepre Oepy) KeKe HOPMATHUBTIK aKTiIEpe
HaKThUIAHYBI THIC.

[{u¢pibIK TEHCI3IKTI ka0ABIKIIEH KaMTaMachl3 €TyMeH IiekTeyre 6oiamaiinbl. TexHomorusra
KOJDKETIMIUTIK TeH OOJFaH KYHHIH ©31H/€ OHbI MaiJallaHy JaFibIChl MEH carachl apTypii O0ysl
MYMKIH, >X9HE OyJl albIpMalIbUIBIK OKYIIBIHBIH OTOAChUIBIK OpPTachl MEH TUINIK JailbIHIbIFbIHA
OaiiIaHbBICTHI TEPEH IEY1 BIKTUMAIL. | eHepaTUBTI Kypasijapra OyJ1 epexiie KaTbICThl, ©MTKEeH1 o1apaaH
KOII MMaif/1a ay YIIiH IYPhIC CYpaK KOs 01Ty JKOHE JKayanThl ChIHAM Oy KepeK. SIFHi HHTEPHET MeH
KYpPBbUIFbl 0ap MEKTENTIH ©31H/1€ HOTHXKE SPTYPJIl LIBIFYbl MYMKIH.

KazakcTaHIbIK KOHTEKCT

Kazakcranna 2026 xbu1 Llndpraanasipy jxoHe *KacaHAbl HHTEIUIEKT JKbUIbI JeTl KapHsIaH Ibl,
an KYKbIKTBIK Heriz 2025-2026 >xpUigapbl KbUIgaM KaubimTacThl. Herisri kyxat <«XKacauzsi
UHTEIUIEKT Typaib 2025 sxbutrsl 17 kapamanarst Ne 230-VIII KP3 3ang! [5]. Opra Ginim Oepy yiuixn
2026 xwutrel Mambipaa [Ipesuaent Xapubirsl KaObuganas! [6; 14]. Axkopna mMamiMeTi OOMbIHINA,
XKaprsikka coiikec Ykimet 20262029 sxpurnapra apHasiFad KeLISH/1 ic-1apajap sK0cTapbiH OeKiTyi
THIC, OHIA JepOec OKBITY TETiri, MUGPIBIK HHPPAKYPHUIbIM, TEIAror KajapiapAbl Jaspiiay >KoHE
OUTiM  anymIbUIapAblH JKEKe MOJIMETTepiH Kopray keszaenreH [14]. Pecmu xabapmamanapra
KaparaHja, JKapiibIkTa MEKTeNnTepAl TEeXHUKAIBIK KaOJbIKTay (OHBIH IMIHAE TYPAKThl YKOFAPHI
KBUIIAM/IBIKTaFbl MHTEPHETICH KamTy), opTa OimiM Oepyne »KacaHIbl HHTEIUICKTIHI KOJIaHY
CTaHAAPTTAPBIH KOHE MYFAIIMICPAIH Y3/1KC13 K9ci0M 1aMysl xkocmapbiH 2026 KbUTFBI 1 KBIPKYHEKKE
JeiiiH OeKiTy MEKEJIEeHIeH, COHbIMEH Oipre »KacaHIbl WHTEJUIEKT MYFATIMHIH KOCiOM KbI3METIH
aJMacTBhIpMayhbl THIC JIETeH KaFuaa KopceTireH [6].

OKy Ma3MyHbIHA €HI'eH e3repicTep Je HaKThl. OKy-aFrapTy MUHUCTPIITiHIH ManiMeTiHIIe, 1—4-
ceiHbITapAarsl « L{udpislk cayaTTbUIbIKy MoHI «LIU(PIIbIK cayaTThUIBIK )KOHE KaCAH bl HHTEIIEKT»
6omnbin, 5-11-ceiabinTapaars! «MudopmaTikay «MHpopMaTHKa KoHE KaCaHAbl HHTEIIEKT» OOJIBII
e3reptiii, Oarmapiaamanapra XU OoiibiHina sxaHa 6esimaep MeH 43 oKy MakcaThl KOchUibl [ 15].

Yrinmi Gaiikay HoTHKesep Typaibl. Icke acsipy Tek 2025-2026 sxpuiapsl 6acTanFaH/bIKTaH,
013/11H OLTyIMi3IIIe, Ka3aKCTaHIBIK MEKTEIITEP/ICT] OKY HOTIIKEIIEPIHE 9cepi Typalibl pelleH3UsUIaHFaH
SMIMPHUKAIBIK 3epTTEyIIep i k0K. COHIBIKTaH OyJ1 OeiMAeT! TYKbIpBIMIApP LIBIHANBI acep TYpajIbl
eMec, JKapusl eTUITeH OarpITTap MEH OJapJblH TEOPHSUIBIK MYMKIHIIKTEP1 Typaibl. [THIOTTHIK
xoOamapapl Oaranmay Ke3iHIE TEK KaHaraTTaHy HeMece KOJIJaHy O>KULUITH emec, KeHliHre
KaJIJIBIPBUTFAH TECTUIEY apKbUIbI JepOec MEHIrepyi eJey MaHbI3Ibl, OWTKeHI bactaHu MeH
OpINTECTEPiHIH HOTHXKEC] 1971 OCHI albIPMAIIBUTBIKTHI KopceTTi [11].

JKanmel Tankeuiay

Y11 GemiMHIH HOTHXKECIH KOCKaH1a O1p 3aHIbUIBIK KalTajdaHaabl: TEXHOJIOTHS dCEePiHIH OaFbITHI
OHBIH ©3 KAaCHETIHIE eMec, KOJIJaHy >KaFJalblHIa >KaTblp. VIHTeIUIeKTyalasl OKBITY JKyhenepi
KaJaMJIbIK JMarHOCTHKA apKAChIH/Ia AKYMBIC 1CTel/11, aJalTUBTI I1aTdopManap AaiblH TarcelpMaap
0a3acblHa CyleHel, ajl TeHepaTUBTI MOJENb IU3aifH apKbUIbl MIEKTEY KOMbUIFaHa FaHa THIOTOPFa
ykcaiinpl. COHIBIKTAH <OKacaHIbl HMHTEUIEKT OKyFa KeMeKTece Me?» JereH Ccypak Iyphic
KolibuiMaraH. J{amipek cypak MbIHaJIail: KaHIail KeMek, KiMre, KaHIail MakcaT YIIiH XKoHe KaHman
OakpLTayMeH Oepiieni.
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Hotmwxkeni Tycinmipynin Oamama xonbl na Oap. bip keskapac OoifblHIIA, KbICKAa Mep3imii
OHIMJILTIKTIH apTYbIHBIH 631 KYH/IbI: KeHO1p TarcelpManap YIIiH )KacaH/Ibl MHTEIJICKT KOJIIMI1 dKYMBIC
KypajblHa aifHajica, OHbI ©3 OeTIMEH OpBhIHIAY KaOiieTi OypbIHFbIIail MaHBI3IbI O0IMall Kamazsl, al
OKy OarmapiaMachkl OCbIFaH cail e3repyi Tuic. byn mikipAl TONBIK >KOKKa IIbIFapMaimbI3. bipak
0a3ajbIK TYCIHIT KOK a/1aM KYpasJIblH KaTemiriH 0aiikail aJIMaThIHBIH €CKEPCEK, JaFIbIHBI TOJBIK
«CBIPTTaH ajlyFay O6epy Kayinti 6ombin kepinei. COHABIKTaH Oyl Jay 93iplie allbIkK.

Hotmxeni eney Tociil e nayapl aHbIKTaiabl. [lpakTuka Ke3iHaeri eHIMIUTIK MeH KeHiHre
KaJIIBIPBUIFaH, KYpaJIChl3 TECTUICY OpTYPJIl HOPCEHI OJIIIEi 1, all KOJIIaHbICTaFbl 3epTTeYIepAiH KoOi
OlpiHIIl KepceTkimimeH miekreneni. KanaraTrany cayajHamachl MEH KOJJIaHY JKHUTITT J€ OKY
HOTHXKECiHIH Joneni O6ona anmmaiiapl. COHABIKTAH MWIOTTHIK >KoOamapasl Oaranayjna KeMiHOE €Ki
KOPCETKIITI 06JIeK KapacThIpFaH OH: TallChpMaHbl OpPbIHAAY camachl >KOHE KeWiH, KypaJiChl3
KOpPCETUIETIH MEHrepy JAeHreui. YIIHII KOepCeTKIill peTiHae OUIiM alylIbIHBbIH ©3 HOTHUXKECIH
KaHIIAJBIKTHI 1T OaFalaliTRIHBIH J]a KOCyFa OOJajpl, OUTKEHI achipa Oaranay >KOFapblia aTaliFaH
KayinTiy 6enrici.

TanmayasiH merid ae auty kepek. bi3IiH KOPHITHIHABUIAPEIMBI3 HET131HEH aFbUIIIBIH TITIHICT]
oe0MeTKe JKOHE a3 FaHa SMIIUPUKAJIBIK 3epTTeyre cyleHeni. KazakcTaHbplK MEKTeNTep IeH albIHFaH
OaxplIay AepeKTepi )KOK, COHJBIKTaH OYJI TYKbIphIM/IAp JKEPriIiKTI KaFJaiia TeKcepilyl THic.

KopsIThIHABI

Kacanapl MHTEIEKTIHI O11IM Oepy »KyHeciHe HHTerpalsuIayAblH HOTHKECIH TEXHOIOTUSTHBIH
TYpl €Mec, OHBbIH AMJAKTHKAJIBIK JW3aiHbl aHbIKTailnbl. VHTeUIeKTyanabl OKBITY JKyHenepi
KYPBUIBIMJAJIFAH cajaja >KaKChl JISJICNJICHIeH, OipaK allblK TarchlpMaiapFa UKeMci3. AJanTUBTI
ratgopManapIsIH Ke0i ic XKy31HIe KapKbIH MEH PeTTUIIKTI FaHa OeiliMeiiil xoHe AapajayMeH TeH
emec. ['eHepatuBTI MoOjenbaep €H YJKEH MYMKIHIIK Oepeni, Oipak KOMEKTiI OIpTiHIAEH a3auTy
KapacThIpbliIMaca, KbICKa Mep3iMJi HOTH)KEHI >KaKcapThll, ©3 OCTIHIIE MEHIrepyre 3UsH KenTipyi
MYMKiH.

[IpakTukanblK TYpFbIAaH Oaranayna MoAenbdl (OpMAaTUBTI, MyFajaiM OakbUIAaHTBIH peiie
KOJIZIaHy, Kepi OaiylaHbICTa MPOIIECKE OarbITTalIFaH CYpaKTapjbl ajifa IIbIFapy, MyFaIIM/l JKaHa
MiHaeTTepre (Kypaiasl TaHaay, TEKcepy, LIEKTeY OpHATy) AalblHIAy Heri3ri OarbITTap OOJIbII
kepiHeni. bactel Toyekenaep akaAeMUSIIBIK aJalIbIKTHl Oarajayabl KaiTa jko0ajay Ka)eTTiri,
KOMTUIII OpPTaAaFkl TIAIK Oip>KaKTHUIBIK, OKYIIBUIAPABIH IEPEKTEP ®KoHE MUPPIBIK TEHCI3IK.

Kazakcranna KyKBIKTBIK KoHE OarmapiamaiblK HEri3 KajbIITAacThl, ajaija OHBIH THIMILTIT
Typasbl SMIIUPUKATIBIK JOJIEN d3ipIIe kKOK. 3epTTEY/iH MIEKTeyi /Ie OChIHIA: MaKaia YMIUPUKAIIBIK
JIEPEKTEpre emMec, oJcOMeT MEeH HOPMATUBTIK KY)KaTTapbl TajjayFa CYWEeHedl, ajl TeHepaTUBTI
MozaenbpAep OolbiHIIA nonenaep Oacramkbl carbina. Keneci KamaM peTiHAe Kasak TUTIHIE
OKBITBIJIATBIH CBHIHBINITApAA KEHIHTe KaJIIbIPbUIFaH TecTuieyl Oap OaKblIaHATHIH MUIOTTAPIBI,
COHJaN-aK MyFaJliMIep/ii Aaspiiay OaraapiaManapblHbIH dcepiH Oaranay bl YChIHAMBI3.
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AHHOTanus. B cratbe aHAIM3UPYIOTCS TEOPETUYECKUE OCHOBBI U MPAKTHYECKUE YCIOBHS
WHTETpaIMi TEXHOJOTH MCKYCCTBEHHOT'O HMHTEIUIEKTa B cHcTeMy oOpas3oBaHus. MccrmemoBanue
BBITIOJTHEHO B (hopMaTe MOBECTBOBATEIBLHOTO 0030pa: IUTepaTypa OTOMpaach 1eJIeHapaBIeHHo, a
JUISL Ka3aXCTaHCKOTO KOHTEKCTa MPOBEAEH COACPKATEIbHBIM aHaIU3 HOPMATHUBHBIX JOKYMEHTOB.
HNHTennexTyanbHbple 00ydYaroImue CUCTEMBI, QJalTUBHBIC TUIATQPOPMBI U TEHEPATUBHBIC MOJCITH
COTIOCTABJICHBI [0 KPUTEPHSIM pPENpe3eHTAllMd 3HAHUM, WCTOYHUKA OOpaTHON CBSI3U, POIU
MpenojaBaTesis M JO0Ka3aTeNIbHOW 0a3bl. AHaIM3 TOKa3bIBAa€T, YTO pE3yJabTaT HWHTETPALUU
ONPEESAETCS HE TUIIOM TEXHOJIOTHH, a €€ TUIAKTUYECKUM JU3aHOM: T€HEPATUBHBIE UHCTPYMEHTHI
0€3 TOCTETICHHOTO COKpAIEHUS TMOAMECPKKH MOTYT YIIYyYIIaTh KPAaTKOCPOYHBIE PE3yJbTAThl, HO
YXYALIaTh CAMOCTOSTEIbHOE YCBOEHHE. K OCHOBHBIM pHCKaM OTHECEHBI aKaJeMU4eCKasi YECTHOCTbD,
SI3BIKOBAsI TIPEB3ATOCTh, KOH(MUIECHIINATLHOCTh JaHHBIX U H(poBoe HepaBeHCTBO. B Kazaxcrane
chopMHpOBaHa HOpMaTHUBHAs 0a3a, OJHAKO IMIUPUIECKUX JaHHBIX O € A3P(EeKTUBHOCTH MOKA HET.
DOMIOUPUYECKHUIN SKCIIEPUMEHT B pabOTE HE TIPOBOUIICS, BBIBOIBI HOCST aHATMTUYECKUM XapaKTep.

KiioueBble c¢j10Ba: HCKYCCTBEHHBIM WHTEIUIEKT; O0Opa3oBaHWE; WHTEIICKTYyalIbHbBIE
oOyJarolue CHCTEMbl; TeHEPAaTUBHBIE MOJENU; aJalTUBHOE OO0y4YeHHE; MeJarornuecKuil Au3aiiy;
aKaJICMHUYECKas YCCTHOCTD.
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Abstract. The article examines the theoretical foundations and practical conditions for
integrating artificial intelligence technologies into education. The study is a narrative review:
literature was selected purposively, and a content analysis of regulatory documents was conducted
for the Kazakhstani context. Intelligent tutoring systems, adaptive platforms and generative models
are compared in terms of knowledge representation, the source of feedback, the teacher's role and the
evidence base. The analysis suggests that outcomes depend less on the type of technology than on its
instructional design: generative tools that do not gradually fade support may improve short-term
performance while undermining independent learning. Academic integrity, language bias, data
privacy and the digital divide are identified as the main risks. Kazakhstan has established a regulatory
framework, but empirical evidence of its effectiveness is not yet available. No empirical experiment
was conducted, so the conclusions are analytical in nature.

Keywords: artificial intelligence; education; intelligent tutoring systems; generative models;
adaptive learning; instructional design; academic integrity.
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Abstract. In introductory programming courses, students differ widely in prior knowledge,
experience, problem-solving strategies, pace and motivation. Most courses, however, still lead them
through one sequence of topics and tasks. Personalized and adaptive approaches have been explored,
but research on them is fragmented and the evidence is mixed. The article is conceptual. It draws on
an integrative review of work in computing education, educational psychology, intelligent tutoring,
learning analytics and the ethics of educational technology, and asks how individualized learning
trajectories for programming can be designed.

The analysis identifies five groups of learner characteristics that are relevant to trajectory
design: concept-level prior knowledge; separate competences in code tracing, code writing,
debugging and problem solving; self-regulation; motivation; and practical constraints. The proposed
framework has eight stages. It links entry diagnosis, learner profiling, competency-gap analysis on a
prerequisite map, individual objectives, task selection and sequencing, practice with formative
feedback, progress evaluation and trajectory adjustment. Learner reflection runs through every stage
rather than appearing as a separate final step.

Four revision triggers are specified: mastery, difficulty, dependence and engagement. Decisions
are allocated among automated components, the teacher and the learner according to their
consequences. The framework has not yet been validated empirically. It offers a structured basis for
design and for future empirical testing.

Keywords: individualized learning trajectory, programming education, personalized learning,
competency-based progression, formative feedback, learning analytics, self-regulated learning,
generative Al.

Introduction

A first-year programming group can look less like one cohort than like several courses running
in the same room. Some students have already built applications on their own; others have never
written a line of code. Multi-institutional studies have shown that many students finish an introductory
course unable to solve problems their teachers consider routine (McCracken et al., 2001), and a
substantial share cannot reliably predict what a short code fragment will do (Lister et al., 2004).
Reviews confirm that these difficulties are persistent and that there is no settled account of how
instruction should respond to learner diversity (Luxton-Reilly et al., 2018; Robins et al., 2003).

Programming knowledge is unusually cumulative and unusually transparent to failure. Novices
need a workable model of the notional machine, a formal notation, standard solution structures and
the pragmatics of writing, testing and debugging programs (du Boulay, 1986). A student who
misunderstands assignment will struggle with loop counters. A student who cannot trace a loop will
find it hard to design one. With one common pace and sequence, some students fall behind while
others are held back.

Individualization has long been one answer. Bloom's (1984) analysis of tutoring and mastery
learning suggested that instruction adjusted to each learner's progress can produce far larger gains
than group teaching. Intelligent tutoring systems, some of the earliest built for programming (Corbett
& Anderson, 1994), can approach the effectiveness of human tutoring in well-defined domains
(VanLehn, 2011). The broader evidence on personalized learning is less conclusive.

The term is used inconsistently (Bernacki et al., 2021), and a large evaluation found modest
average gains with wide variation in implementation (Pane et al., 2017). In programming, adaptive
systems have concentrated on automated assessment and hints that mostly tell students what is wrong
rather than how to proceed (Keuning et al., 2019). Learning analytics has developed rich data sources
but paid less attention to how they should inform instruction (Ihantola et al., 2015). Generative Al
makes personalized help widely available while raising concerns about over-reliance (Denny et al.,
2024; Prather et al., 2023). What is missing is a design account explaining how evidence about a
learner should lead to a sequence of tasks, how that sequence should change, and who should decide.

An individualized learning trajectory, as understood here, is a planned but revisable sequence
of objectives, tasks, resources and feedback arrangements. It is constructed for a specific learner on
the basis of diagnostic evidence and updated as that evidence changes. The study develops and
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justifies a conceptual framework for designing and revising such trajectories in university
introductory programming courses. Three research questions guide the analysis:

RQ1. Which learner characteristics and programming competencies should be taken into
account when designing individualized learning trajectories?

RQ2. How can diagnostic assessment, competency prerequisites and formative feedback be
integrated into a coherent process for designing and revising a trajectory?

RQ3. What opportunities and limitations arise when learning analytics and Al-supported tools
are used to adapt programming instruction?

The study is conceptual. It reports no new empirical data, and its framework has not yet been
validated in a classroom. Its contribution lies in integrating a prerequisite map of programming
competencies, a distinction between code-reading, code-writing and debugging evidence, formative
feedback principles and an explicit division of decision-making authority between the system, the
teacher and the learner.

Methods

The work is conceptual. It rests on an integrative literature review, not a systematic one. That
choice follows from the research questions: they cut across fields that use different terminology and
different study designs, and the aim was to construct a framework rather than estimate an effect. No
PRISMA procedures were followed. No screening counts are reported.

The initial pool came from the author's knowledge of the field's core literature, keyword
searches in a general academic search engine, and backward citation tracing from major reviews of
introductory programming, automated feedback and personalized learning. Search terms paired
individualization concepts - «personalized learning», «learning trajectory», «adaptive learningy,
«mastery learning» - with the domain («programming», «novice programmersy», «CS1») and with
mechanisms under study («formative feedback», «knowledge tracing», «learning analyticsy,
«generative Aly).

A source was kept if it met four conditions: it appeared in a peer-reviewed venue, an established
academic book or a report from a recognized research organization; it bore directly on one of the
research questions; it offered a widely used theoretical contribution or relevant empirical or review
evidence; and its metadata could be traced. Bibliographic records were verified in October 2026
against Crossref DOI records or, where those were unavailable, against publisher or repository pages.

Analysis proceeded in three stages. Claims relevant to trajectory design were coded under six
headings: learner characteristics, competency structure, diagnosis, sequencing, feedback and support,
and governance and ethics. The coded claims were then compared across sources. That comparison
paid attention to how strong the evidence behind each claim was. In the final stage, the claims were
translated into design decisions. For each stage of a trajectory, the question was: what information
does this stage require, which decision follows from it, who takes that decision, and what evidence
should trigger a revision? The framework, the triggers and the principles set out here are the author's
proposals and hypotheses for empirical testing. They are not validated results.

Results

Learner characteristics and diagnostic evidence

What emerges from the literature is a set of learner characteristics that matter for trajectory
design, along with the evidence that can reveal each one (Table 1). Adaptive systems research
suggests a practical test for any learner model: it earns its place only if it captures characteristics that
can actually change what the instruction does next (Bernacki et al., 2021; Brusilovsky & Millan,
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2007). A model that tracks something interesting but leaves the next task unchanged adds little to a

trajectory.

Table 1 - Learner characteristics, diagnostic indicators and implications for trajectory design in
programming education

Learner
characteristic

Diagnostic indicator
and method

Interpretation

Implications for
trajectory design

Concept-level
prior knowledge

Accuracy on items for
variables, conditions,
loops, functions and
lists; short concept
inventory

Locates the learner on
the prerequisite map;
uneven profiles are
common

Compress secure units;
review weak
prerequisites

Code tracing

Predicting output and
variable states; tracing
tables

Weak tracing indicates
a fragile model of
program execution

Begin units with tracing
before writing tasks

problem solving

new problem with a
planning prompt

knowledge gaps from
strategy gaps

Code writing Correctness and Separates syntax Choose completion,
structure of small problems from gaps in | template-based or open
solutions checked by solution templates tasks
unit tests

Debugging Steps and time to locate | Distinguishes Explicit debugging tasks

competence a seeded fault; systematic testing from | with process-level hints
submission history random edits

Algorithmic Decomposition on a Distinguishes Problem-solving

scaffolds; project tasks
once units are secure

Self-regulation
and motivation

Planning before coding,
help-seeking pattern,
self-efficacy; brief
questionnaire

Premature coding, help
avoidance or over-
reliance; risk of
withdrawal

Planning prompts,
checkpoint reflection,
early achievable
Successes

Pace and context

Available study time;
access to devices;
timing of activity

Constrains feasible
workload, not learning
needs

Adjust milestones and
mode of work, not
standards

Note: compiled by the author on the basis of Kalyuga et al. (2003), Lister et al. (2004), Robins et al.
(2003), Xie et al. (2019), Zimmerman (2002), Prather et al. (2020) and lhantola et al. (2015).

Concept-level prior knowledge remains the learner characteristic most consistently connected
with instructional effects. The expertise reversal effect gives this a sharper edge: guidance that works
for a novice can turn redundant, or even harmful, once the learner already knows more (Kalyuga et
al., 2003). Programming makes that problem especially visible because prior knowledge is seldom
uniform. A student may write loops fluently and still misunderstand parameter passing.

Programming competence also cannot be collapsed into conceptual knowledge. Many students
who could not write a solution also could not trace code that had been given to them (Lister et al.,
2004). Xie et al. (2019) therefore proposed teaching tracing, syntax, templates, and template-based
writing as distinct skills in sequence. Debugging and problem-solving strategies form additional
components (Robins et al., 2003).

The practical consequence is that a learner may look competent on one part of the subject while
missing another part that instruction assumes.

Self-regulation matters because programming requires planning, monitoring, and evaluation
across long episodes (Zimmerman, 2002). Metacognitive difficulties appear in programming-specific
forms: students may begin coding before they understand the problem (Prather et al., 2020).
Motivation shapes whether they persist after errors. Pace and context set limits on which trajectories
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are feasible. These characteristics do not change at the same speed, so a trajectory needs different
revision intervals for different parts of the learner profile.

The second result is a prerequisite map that serves as the backbone of trajectories. Its conceptual
dimension covers values and variables, expressions and assignment, conditionals, loops, functions
and parameters, and collections. A second dimension concerns the type of competence exercised on
each topic: tracing, writing, debugging, and problem solving.

Their intersection yields competency units such as «tracing loops with accumulators» or
«debugging off-by-one errors». Two ordering rules follow from the literature. Within a topic, tracing
should precede writing (Lister et al., 2004; Xie et al., 2019). Across topics, a unit should be attempted
only when its prerequisites have been demonstrated, following the logic of mastery learning (Bloom,
1984) and knowledge tracing (Corbett & Anderson, 1994). The map is not a single linear path. That
flexibility is precisely what makes individual trajectories possible.

The central result is an eight-stage cycle for designing and revising trajectories. Learner
reflection runs through all stages (Figure 1), which addresses RQ2.

Revision triggers:
mastery - difficulty -
dependence + engagement

1. Entry diagnosis
concepts - tracing « writing -
debugging - self-report

;u re-diagnosis _g»

<
8. Trajectory adjustment 2. Learner profile
minor: automated competency layer +
major: teacher-reviewed contextual layer
T Tea T~ a
7. Progress evaluation e Learner reflection N 3. Competency-gap
assisted performance vs ERER | and growing autonomy 1 analysis on the
independent learning *. (plan - monitor - evaluate) _/ prerequisite map

‘a

6. Programming practice 4. Individual objectives
with formative feedback common standards,

and debugging support individual route & pace

N

5. Task & resource :

selection and sequencing
(tracing — writing — project)
.

(tagged by unit, competence
type and level of support)

Prerequisite map + task bank 1

Figure 1 - Proposed framework for designing and revising individualized learning trajectories in
programming education

Note: original conceptual diagram developed by the author; it is not a screenshot of an existing
system.

The cycle opens with an entry diagnosis. It combines a short concept inventory, tracing items,
small writing and debugging tasks, and a brief self-report. The purpose is to locate the learner on the
prerequisite map, not to rank learners. Stage two builds a learner profile. Its competency layer is
expressed relative to the prerequisite map following the overlay approach (Brusilovsky & Millan,
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2007); a contextual layer sits alongside it. Stage three identifies competency gaps and gives priority
to missing prerequisites for several later units.

Stage four turns gaps into individual objectives. Standards remain common, while route, pace,
and milestones differ. Stage five selects and sequences tasks from a bank tagged by unit, competence
type, and level of support. A learner with a gap in loop tracing moves from tracing tables to
completion tasks and only then to writing loops from a specification. A fluent learner covers the same
unit through a short check and an open task. That contrast follows the expertise reversal effect
(Kalyuga et al., 2003).

Stage six is practice with formative feedback from automated tests, tutoring tools or Al
assistants, and the teacher. Data-driven tutors can generate next-step hints from earlier students'
solutions (Rivers & Koedinger, 2017).

Feedback should tell learners where they are going, how they are progressing, and what comes
next, at the levels of task, process, and self-regulation (Hattie & Timperley, 2007). Its timing can
itself be individualized (Shute, 2008). Debugging hints should first help the learner locate the fault
and form a hypothesis before any correction is offered.

Stage seven evaluates progress at agreed checkpoints, distinguishing performance on assisted
tasks from learning shown on unassisted transfer tasks. Stage eight adjusts the trajectory: minor
changes such as adding practice items can be automated, while major changes such as returning to an
earlier unit are reviewed by the teacher and discussed with the learner. Table 2 summarizes the
decisions and revision conditions of each stage.

Table 2 - Stages of individualized learning trajectory design in programming education

Stage and objective

Required input data

Instructional decision

Conditions for
revising the
trajectory

1. Entry diagnosis

Concept, tracing,
writing and debugging
items; self-report

Starting point on each
strand of the map

Diagnosis contradicts
early practice

2. Learner profile

Diagnostic results;
self-regulation,
motivation, constraints

Which parts of the
profile need frequent
updating

New evidence
changes the status of a
unit

3. Competency-gap
analysis

Profile; course
objectives; prerequisite
map

Order of units;
prerequisite gaps first

A unit becomes
secure or a new gap
appears

4. Individual
objectives

Gap list; learner goals;
time available

Milestones and pace;
common standards

Milestones repeatedly
missed or reached
early

5. Task selection and
sequencing

Task bank tagged by
unit, competence type
and support

Next tasks: tracing —
completion — writing
— project

Mastery or difficulty
trigger

6. Practice with
formative feedback

Submissions, test
results, hint and Al
use, error patterns

Type and timing of
feedback; hints locate
faults first

Dependence trigger

7. Progress
evaluation

Assisted and
unassisted results
across task formats

Whether a unit is
secure

Assisted and
unassisted results
diverge
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Stage and objective

Required input data

Instructional decision

Conditions for
revising the
trajectory

8. Trajectory
adjustment

Evaluation results;
triggers; learner
reflection

Minor changes
automated; major
changes teacher-

Engagement trigger or
proposal to return to
an earlier unit

reviewed
Note: the framework and revision conditions are proposed by the author; the underlying principles
draw on Bloom (1984), Corbett and Anderson (1994), Hattie and Timperley (2007), Shute (2008),
Kalyuga et al. (2003) and Zimmerman (2002).

Decision triggers and the division of authority.

A revision should not follow from a single data point. The evidence has to converge. A mastery
trigger fires when the learner succeeds on unassisted tasks for a unit in at least two task formats, after
which the unit is marked as secure. A difficulty trigger appears when repeated failure coincides with
error patterns that point to a prerequisite. Persistent off-by-one errors, for instance, signal weak loop
tracing, and a targeted return is then proposed. A dependence trigger surfaces when the learner
succeeds only with heavy hint use or Al assistance and fails on comparable unassisted tasks; support
is reduced in steps. An engagement trigger-falling activity, missed deadlines, or lower confidence-
calls mainly for a human response: the teacher contacts the learner before any change to content.

Authority follows from the type of trigger. Automated components handle fine-grained,
reversible decisions, such as selecting the next item or hint level, where evidence is immediate and
errors are cheap. The teacher decides on consequential or ambiguous matters, such as returning to an
earlier unit or interpreting a drop in engagement. The learner takes part in all decisions affecting
objectives and pace and is gradually encouraged to propose adjustments, which is how the framework
aims to build autonomy (Panadero, 2017; Zimmerman, 2002).

Compared with fixed sequencing, differentiated instruction organized around groups and
lessons (Tomlinson, 2014) and generic adaptive platforms that leave teachers little visibility
(Zawacki-Richter et al., 2019), the framework maintains an individual path across units, task types
and support levels while keeping consequential decisions under human review.

Discussion

For RQ1, the synthesis points to concept-level prior knowledge as the primary basis for
trajectory design, together with separate estimates of tracing, writing, debugging and problem-solving
competence. Self-regulation, motivation and context shape how a learner is taught rather than what.
For RQ2, diagnosis, prerequisite structure and formative feedback can be connected in a single cycle
with explicit revision conditions. For RQ3, analytics and Al tools are valuable for fine-grained
adaptation, but several risks limit their authority.

Programming offers a stronger basis for adaptation by knowledge state than many domains
because its concepts are tightly dependent and its performance evidence is rich, which is consistent
with the success of knowledge-tracing tutors (Corbett & Anderson, 1994; VanLehn, 2011). That
claim needs qualification. Prerequisite maps are themselves hypotheses, and tutoring evidence comes
largely from narrowly defined tasks. The tracing-before-writing rule is therefore treated as a default
to be relaxed when diagnostic evidence shows that a learner benefits from another route.

The relationship between automation and the teacher remains the most contested design
question. Fine-grained automated adaptation can be effective (VanLehn, 2011), yet research on Al in
higher education has involved few educators and limited critical reflection on pedagogy and ethics
(Zawacki-Richter et al., 2019). Allocating authority by the consequences of a decision and the
ambiguity of its evidence is the author's proposal; it assumes that teachers have the time and tools to
review consequential decisions, which may not hold in large courses.

Learner data are plentiful but not self-interpreting. Predicting an outcome is not the same as
knowing how to improve it (Hellas et al., 2018), and analytics detached from learning theory can
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mislead: many submissions may indicate productive iteration in one course and guessing in another
(Gasevi¢ et al., 2015).

The framework therefore requires convergent evidence and gives priority to purposely designed
diagnostic tasks. Generative Al sharpens the problem of assisted performance: assistants can produce
explanations and exercises cheaply, but also complete solutions (Denny et al., 2024; Prather et al.,
2023). Tools such as CodeAid, which gives conceptual help rather than full code, show both the value
of such help and the difficulty of balancing student wishes with educators' concerns (Kazemitabaar
et al., 2024). Whether the dependence trigger can reliably separate productive from unproductive
reliance is an open empirical question.

Individualized trajectories depend on continuous data collection, which raises questions of
consent, transparency and purpose; learning analytics should treat students as active agents rather
than objects of measurement (Slade & Prinsloo, 2013). Educational models can perform differently
for different groups (Baker & Hawn, 2022), so adaptation rules should be audited, for example for
how often they route particular groups back to remedial units. Learners with limited access to devices
may generate less data and receive less accurate adaptation. Trajectories are most likely to be effective
when the course has an explicit competency map, a task bank tagged by unit, competence type and
support level, teachers with time to review consequential decisions, and learners guided to take part
in planning; otherwise simpler differentiation may be more realistic.

The study is conceptual and untested; the review was not exhaustive; much of the cited evidence
comes from English-speaking universities and narrow tasks; and trigger thresholds require empirical
calibration. Future research should validate the prerequisite map and diagnostic instruments for a
specific course, refine the framework through design-based iterations, and then compare it with a
fixed-sequence course on independent competence, debugging and self-regulation, with particular
attention to future informatics teachers.

Conclusion

The article examined how individualized learning trajectories can be designed for programming
students who differ in prior knowledge, competence, strategies, pace and motivation. On the first
research question, prior knowledge should not be collapsed into a single score, and competence
should not be treated as one undifferentiated ability.

On the second, the article proposes an eight-stage cycle linking entry diagnosis, learner
profiling, gap analysis, individual objectives, task selection, practice with formative feedback,
progress evaluation and trajectory adjustment, relying on explicit revision triggers. On the third,
learning analytics and Al-supported tools suit fine-grained, reversible adaptation but should not have
final authority over consequential decisions, because learner data are incomplete, models can be
biased and assisted performance can be mistaken for learning.

For programming educators, the practical implications are to make the course's prerequisite
structure explicit, tag tasks by competence type and level of support, distinguish assisted from
independent success and reserve consequential changes for human review. The framework remains a
proposal; its next step is a design-based implementation in an introductory programming course,
followed by comparative studies of its effects on independent competence, debugging and self-
regulation.
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AnHoTanusi. CTyJIEHTbl, MH3y4YalOIIMEe OCHOBBI MPOrPAMMHUPOBAHMS, CYLIECTBEHHO
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3amannii. HacTosimee KoHIENTyalbHOE HCCIEAOBaHHE, OCHOBAHHOEC HAa HWHTETPATUBHOM 0030pe
paboT B 00J7aCTH KOMITBIOTEPHOT'O 00pa30BaHus, EJArOrHIeCKO ICUXO0JI0TUH, HHTEIUICKTYJIbHBIX
00yJaromux CUCTeM, yueOHON aHAIMTUKHA U TUKUA 00pa30BATEIIBHBIX TEXHOJIOTHI, pacCMaTpUBaeT,
KakuM 0O0pa3oM MOXHO IPOCKTHPOBATh WHAMBUIyaJbHBIE O00pa30BaTeIbHbIC TPACKTOPUU TPH
00y4YeHHU TIPOTPAMMHUPOBAHUIO.

BrineneHsl mATh TPyNNI XapaKTEPUCTHUK OOYYArONIUXCS, 3HAYMMBIX IS TPOSKTHPOBAHUS
TPACKTOPHUHM: MPEIABAPUTEIBHBIE 3HAHUS HA YPOBHE MOHATHI; KOMIIETEHIIMU B TPACCUPOBKE KO/,
HaMMCaHUM KOJa, OTJIaJAKEe W PEIICHUWU 3a/lady; CaMOPETYyJISIUA; MOTHBALMS; MPaKTHUYECKUE
orpannueHus. Ha 3Toil OCHOBE MpPEMJIOKEHA BOCBbMUATAIHAS MOJEIb OT BXOJHOM AUArHOCTHUKH 10
KOPPEKTUPOBKH TPACKTOPHH; peIIeKCUsT 00yUaromEerocss OXBaThIBAET BCE ATAIIBI.
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Mogenb ompenenseT 4YeTbpe OCHOBAHHS IS IMEpecMoTpa TpaeKTOpuH (OCBOCHHE,
3aTpyJHEHUE, 3aBUCHUMOCTh OT IIOMOIIM, BOBJICUYEHHOCTh) M PACHPEICIACT PEUICHUS MEKIY
ABTOMATU3HWPOBAHHBIMU CPEACTBAMH, NPCIOJABATCIIEM U O6y‘~IaIOHH/IMC$I B 3aBUCHUMOCTU OT HUX
MoCJeICTBHI. MOeNb MOKa He MPOIIlia SMIUPUIECKYIO IIPOBEPKY.

KawueBble cjoBa: UWHAWBHIyalbHas  OOpa3oBaTelbHas  TpaeKTopHs, oOydeHHe
MPOrPaMMHUPOBAHUIO, TEPCOHAIU3UPOBAHHOE OOy4YeHUE, KOMIETEHTHOCTHO-OPUEHTHPOBAHHOE
oOydenue, dopmupyromas oOpaTHasi CBsI3b, ydeOHas aHaJUTHKA, CAMOPETryJIupyeMoe oOydeHue,
TeHEPATUBHBIN UCKYCCTBEHHBIA MHTEIICKT.
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