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Abstract. This article explores the integration of artificial intelligence (AI) into IELTS
preparation, focusing on its potential to enhance the quality, accessibility, and efficiency of the
learning process. The study highlights the use of adaptive algorithms, natural language processing,
and neural networks for automating the evaluation of Writing and Speaking tasks, as well as for
generating personalized test materials. Unlike traditional approaches that often involve subjectivity,
limited feedback, and long delays, Al-driven systems provide instant analysis, detailed
recommendations, and continuous adaptation to the learner’s individual proficiency level. Special
attention is given to automated assessment tools capable of evaluating grammar, vocabulary diversity,
logical coherence, pronunciation, and fluency, ensuring a more objective and standardized evaluation
process. In addition, Al-based test generation methods allow for the creation of unlimited practice
materials that dynamically adjust complexity, preventing rote memorization and supporting steady
skill development. The article also examines the prospects of hybrid models, where Al complements
human expertise, ensuring both efficiency and accuracy. The findings confirm that Al technologies
significantly improve IELTS preparation by enabling personalization, interactive feedback, and
adaptive learning pathways, ultimately increasing candidates’ chances of achieving high results.

Keywords: artificial intelligence, natural language processing, adaptive learning, automated
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Introduction

Modern artificial intelligence (Al) technologies are playing an increasingly significant role in
educational processes, enabling the automation of testing, personalized learning, and objective
knowledge assessment. One of the key areas where Al can significantly enhance the efficiency of
preparation is the International English Language Testing System (IELTS). This exam serves as a
standardized measure of English proficiency for university admissions, employment, and
immigration abroad. Given its importance, the quality of preparation directly impacts candidates'
results, while traditional learning and testing methods have several limitations, such as subjective
assessment of written and spoken responses, lack of adaptation to an individual's proficiency level,
and long feedback delays [1].

The development of Al models such as ChatGPT, Gemini, and DeepSeek presents new
opportunities for the automated evaluation of written and spoken responses, dynamic test generation,
and personalized feedback [2]. The application of natural language processing (NLP) algorithms and
Speech-to-Text technologies significantly improves the accuracy and speed of exam assessment,
reduces the workload on instructors, and eliminates the subjectivity of expert evaluation.

This article explores the capabilities of Al in IELTS preparation, analyzing Al-based
algorithms for automated assessment of Writing and Speaking, as well as Al-driven test generation
methods. The necessity of integrating Al solutions into educational platforms is justified,
demonstrating how they can enhance accessibility and the quality of preparation. Key advantages of
Al over traditional testing methods are identified, including adaptability, instant feedback,
personalized learning, and objective evaluation.
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The purpose of this study is to determine the role of Al in automating the IELTS preparation
process, identify its potential in assessing written and spoken tasks, and demonstrate the benefits of
Al-generated tests in adaptive learning. The article is based on a comparative analysis of existing
solutions and explores the prospects of Al applications for improving language testing efficiency.

Artificial Intelligence in Writing Assessment

Assessing written assignments is one of the most labor-intensive and subjective stages of the
IELTS examination process. The Writing section requires not only a deep command of the English
language but also the ability to logically structure arguments, use diverse vocabulary and grammatical
constructions, and adhere to academic requirements for essay structure. Traditional methods of
Writing assessment rely on expert evaluation by examiners, which introduces subjectivity, high labor
costs, and long grading times. The use of artificial intelligence (Al) for analyzing written responses
addresses these issues by providing automated, objective, and instant evaluation of candidates’
answers.

Modern Al models, such as ChatGPT, Gemini, and DeepSeek, leverage natural language
processing (NLP) technologies to conduct a detailed analysis of written texts. These systems are
trained on large corpora of texts, including academic articles, essays, and examination papers,
allowing them to assess text structure, coherence of argumentation, grammatical accuracy, and lexical
diversity [3]. The key components of Al-based Writing assessment include:

Grammatical analysis — identification of errors in tense agreement, sentence structure,
punctuation, and preposition usage.

Lexical analysis — evaluation of vocabulary diversity, including the level of academic
language, word appropriateness, and idiomatic expressions.

Coherence and logical structure analysis — determination of logical transitions between
paragraphs and compliance with IELTS essay structure requirements.

Stylistic and format evaluation — verification of adherence to the formal requirements of
IELTS Writing Task 1 and Task 2.

One of the key advantages of Al-based assessment is immediate feedback. Unlike traditional
methods, where grading can take several days, Al can analyze text in real time, providing students
with detailed recommendations for correcting errors. This is particularly important in IELTS
preparation, as it allows learners to quickly adjust their mistakes and refine their writing skills.

Beyond grading speed, Al ensures objective evaluation by eliminating human bias. Expert
grading can be influenced by an examiner’s mood, fatigue, or personal stylistic preferences, creating
a risk of score variability. Al, on the other hand, applies uniform analysis algorithms, guaranteeing
standardized and predictable assessments.

Al also enables personalized error correction. Unlike traditional instructors, who often limit
feedback to grading and brief comments, Al can not only highlight mistakes but also suggest
corrections, alternative sentence structures, and explanations. For instance, if a student repeatedly
makes errors in verb tense usage, Al can provide personalized exercises and examples of correct
constructions, making the learning process more interactive and adaptive.

However, Al-based Writing assessment has certain limitations. Despite its high accuracy in
text analysis, Al is not yet capable of fully evaluating creative thinking and originality of
argumentation, which remains a strong aspect of expert assessment. Moreover, Al does not always
accurately interpret context and depth of meaning, particularly in essays requiring complex logical
analysis [4].

The optimal solution is a hybrid system that combines Al evaluation with expert review. In
this model, Al performs the initial analysis of the text, identifies errors, and provides
recommendations for improvement, while a teacher or examiner conducts the final review of complex
aspects such as depth of argumentation, originality of ideas, and adherence to academic writing style.
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This approach significantly accelerates the assessment process while ensuring objectivity, accuracy,
and personalized learning.

The integration of Al into Writing assessment represents a major advancement in educational
technologies, allowing for reduced grading time, increased accuracy, and a more personalized
learning experience. Incorporating Al-based assessment into educational platforms such as Yessenov
IELTS Learning will enable students to receive dynamic feedback, analyze errors in real time, and
tailor their preparation to individual needs, significantly improving their chances of achieving high
IELTS scores.

Artificial Intelligence in Speaking Assessment

The Speaking section of the IELTS exam evaluates a candidate’s ability to express their
thoughts in English, assessing fluency, lexical diversity, grammatical accuracy, and pronunciation
quality. In the traditional examination system, Speaking is assessed by an examiner, which introduces
subjectivity, long evaluation times, and limited feedback. The use of artificial intelligence (Al) in
speech analysis enables the automation of the evaluation process, providing instant and objective
assessment of spoken responses.

Modern Al models such as OpenAl, DeepSeek, and Whisper utilize Speech-to-Text (STT)
technologies to convert spoken language into text and analyze it according to the key IELTS Speaking
criteria. These systems are capable of evaluating a candidate’s speech in terms of pronunciation,
intonation, fluency, coherence of arguments, and grammatical accuracy [5].

Al-based speech assessment consists of multiple levels of analysis. Phonetic analysis
compares word pronunciation with reference samples from native English speakers, detecting
articulation and stress errors. Intonation analysis determines the naturalness of speech, identifying
monotony or incorrect pauses. Syntactic and grammatical analysis evaluates the complexity and
correctness of grammatical structures, detecting errors in tense agreement, sentence structure, and
question formation.

One of the key parameters in Al assessment is Fluency and Coherence. Al can analyze the
frequency and duration of pauses, the number of self-corrections and repetitions, identifying
difficulties in formulating thoughts. Additionally, Al evaluates Lexical Resource, analyzing the
variety of words and fixed expressions used. For instance, if a candidate relies on a limited vocabulary
or excessively repeats certain constructions, Al can suggest recommendations for vocabulary
expansion.

A major advantage of Al-based Speaking assessment is its objectivity. In the traditional
system, speaking scores may vary depending on the examiner’s personal preferences, fatigue, or the
candidate’s accent. Al algorithms, on the other hand, apply consistent criteria, minimizing
subjectivity and ensuring stable evaluations [6].

Beyond objectivity, Al provides instant feedback. Unlike the traditional system, where
candidates must wait several days for results, Al can analyze spoken responses in real time, offering
detailed comments and recommendations for improving speech.

Another advantage of Al is personalized error correction. Unlike an examiner, who may only
provide general recommendations, Al can deliver specific corrections, suggest alternative phrases,
and offer individualized exercises to improve pronunciation, fluency, and grammatical accuracy.

However, Al-based Speaking assessment also has certain limitations. Despite its high
accuracy in analyzing speech, Al is not yet capable of fully interpreting emotional aspects of speech,
natural intonation, and depth of argumentation. Additionally, ATl may not always account for cultural
variations in pronunciation, which could lead to inaccurate evaluations of non-standard accents.

The optimal solution is a hybrid system, where Al conducts an initial speech analysis,
identifying key pronunciation, lexical, and grammatical errors, followed by an instructor who reviews
complex aspects such as argumentation logic and natural intonation. This approach allows for the
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combination of Al precision and expert human assessment, ensuring a balance between objectivity,
efficiency, and high-quality feedback.

Integrating Al into Speaking assessment represents a revolutionary solution, significantly
reducing evaluation time, eliminating subjectivity, and making learning more personalized.
Implementing Al into the Yessenov IELTS Learning platform will enable the creation of an
automated Speaking assessment system that provides detailed analytics, instant feedback, and
personalized recommendations, enhancing candidates’ preparation levels and increasing their
chances of achieving a high IELTS score.

Al-Based Test Generation

Automated test generation using artificial intelligence (Al) represents an innovative approach
to educational technology, enabling the creation of personalized and dynamically adaptive tasks.
Unlike traditional testing methods that rely on a fixed set of questions, Al-generated tests allow for
the real-time creation of unique assessments, adjusting their complexity to the candidate's proficiency
level and ensuring an individualized learning experience. This is particularly crucial in IELTS
preparation, where exam success depends on systematic practice and comprehensive error analysis.

The Al-driven test generation process is based on advanced natural language processing
(NLP) and learning material analysis. Modern models such as ChatGPT, Gemini, and DeepSeek
possess the ability to analyze the structure of exam texts, identify patterns in question formulation,
and generate new tasks aligned with IELTS requirements [7]. As a result, Al can automatically create
questions and tasks across the Reading, Listening, Writing, and Speaking sections, providing an
infinite number of unique tests.

In the Reading section, Al can generate authentic texts on various topics, aligning with the
IELTS format. Machine learning algorithms allow for text complexity adaptation, tailoring questions
to the student’s proficiency level. Generated tasks include identifying factual accuracy, establishing
logical connections between paragraphs, and selecting correct answers based on text comprehension.
In the Listening section, Al employs Text-to-Speech (TTS) technologies to produce audio recordings,
simulating diverse accents and speech styles. This enables candidates to adjust to different English
pronunciations under exam conditions, enhancing their listening skills through realistic scenarios.

Al-driven Writing task generation is another crucial application in testing. Unlike static
question banks, Al can dynamically modify essay topics based on a candidate’s progress. This ensures
targeted preparation, as students receive personalized assignments suited to their language
proficiency. Furthermore, Al can not only formulate essay topics but also suggest structural
guidelines, analyze lexical and grammatical diversity, and provide recommendations for enhancing
argumentation and logical coherence.

In the Speaking section, Al-based test generation introduces new opportunities for oral
practice. Al can simulate exam-style interviews, creating interactive scenarios customized to a
student’s proficiency level. By utilizing Speech-to-Text technologies, Al can assess candidates'
spoken responses based on IELTS criteria, including fluency, lexical resource, grammatical accuracy,
and pronunciation. This provides candidates with detailed feedback on every aspect of their speech,
helping them identify weaknesses and improve their oral skills through an interactive learning
process.

Al-driven test generation offers several key advantages over traditional methods. Firstly, it
ensures personalization, as Al adapts test complexity to an individual student’s skill level. Secondly,
Al-based tests provide flexibility, allowing students to receive new questions and topics regularly,
preventing the rote memorization of standard responses. One of the most significant benefits is the
infinite number of unique tests, allowing candidates to practice under real exam-like conditions
without repeatedly encountering the same tasks.
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The potential of Al in educational technology extends far beyond test generation. Al can serve
as the foundation for fully adaptive learning platforms that automatically analyze student progress,
provide personalized recommendations, and adjust learning plans in real-time. Such systems can not
only evaluate mistakes but also suggest strategies for improvement, fostering interactive learning with
feedback that simulates teacher-student interactions.

Automated test generation using Al is a revolutionary advancement in IELTS preparation,
significantly enhancing learning efficiency through personalized instruction, flexible adaptation, and
instant feedback. The integration of Al into educational platforms will enable students to undergo
dynamic, customized training, improving the quality of assessment and increasing their chances of
success on the exam. The implementation of Al in the Yessenov IELTS Learning platform will
provide candidates with access to unique learning content tailored to their proficiency level, creating
a more productive and effective preparation system.

Prospects for the Use of Artificial Intelligence in IELTS Preparation

The use of artificial intelligence (Al) in educational technologies is rapidly evolving, offering
new methods of automated learning and testing. In the context of IELTS preparation, Al has the
potential not only to optimize the evaluation of exam tasks but also to create a personalized learning
system that considers each student’s proficiency level. Modern Al algorithms are already being
successfully used for analyzing written and spoken responses, generating tests, and adaptive learning.
However, further advancements in Al technology open up new opportunities for implementation.

One of the most promising areas of Al development is deep analysis of argumentation logic
in written and spoken responses. Currently, Al can successfully identify grammatical and lexical
errors but has limited capabilities in assessing coherence and argumentative logic in essays. Future
Al models will be able to evaluate argument structure, the persuasiveness of reasoning, and critical
thinking skills, making Al-based Writing assessment more detailed and precise [8].

Another promising development is enhancing Al platforms for Speaking assessment, allowing
Al to analyze pronunciation and fluency while also providing personalized recommendations for
intonation, expressiveness, and argumentation logic. The use of deep neural networks for speech tone
analysis will enable Al to better interpret naturalness in oral responses and provide suggestions for
improving intonation patterns, which is particularly important for IELTS Speaking preparation.

An additional perspective is the creation of fully Al-generated IELTS preparation courses,
where algorithms not only design tests but also dynamically adapt the learning process, offering
students individualized learning trajectories. These Al systems will be able to analyze student
progress, identify weaknesses, and adjust study programs dynamically, providing additional
exercises, explanations, and practice tasks.

Al technologies not only improve IELTS preparation processes but also transform the entire
educational system, making learning personalized, flexible, and adaptive. The continued
advancement of Al in testing will lead to the creation of fully automated educational platforms, where
each student receives a customized learning program tailored to their strengths and weaknesses. The
integration of such solutions into the Yessenov IELTS Learning platform will elevate the quality of
IELTS preparation, increase candidate success rates, and make the learning process as effective as
possible.

Research Results

The conducted study confirmed the effectiveness of artificial intelligence (Al) in automating
IELTS preparation, identifying its key advantages over traditional learning methods. The analysis of
existing educational platforms, Al models, and natural language processing (NLP) technologies
demonstrated that automated assessment systems and test generation can significantly improve
evaluation accuracy, personalize the learning process, and provide instant feedback.
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One of the key findings of the study was the confirmation that Al models such as ChatGPT,
Gemini, and DeepSeek exhibit high accuracy in assessing written and spoken responses, ensuring
objectivity and reducing the time required for evaluation. Unlike traditional expert assessment, Al
algorithms analyze texts in real-time, identify errors in grammar, vocabulary, argumentation logic,
and writing style, and provide personalized recommendations for improvement. This makes the
IELTS Writing preparation process more efficient and predictable, as students receive not only a
score but also detailed feedback on every aspect of their writing.

In the area of Speaking assessment, Al also demonstrated a high degree of accuracy in
analyzing pronunciation, fluency, and grammatical structure. The use of Speech-to-Text (STT)
technologies, such as OpenAl and DeepSeek, enabled the simulation of exam interviews,
automatically recognizing candidates' speech and comparing it with reference samples. The study
revealed that Al algorithms can objectively evaluate the core IELTS Speaking criteria (Fluency and
Coherence, Lexical Resource, Pronunciation, Grammatical Range, and Accuracy), eliminating the
subjectivity inherent in traditional expert assessment [9].

A separate focus of the research was given to personalized learning and Al-generated test
questions. The results showed that Al-based automatic test generation can tailor test difficulty to each
student’s level, creating an unlimited number of unique questions. Unlike static test materials, Al
algorithms dynamically adjust task difficulty based on the candidate’s proficiency, ensuring a gradual
increase in complexity and more effective learning.

Comparative testing of Al-driven solutions and traditional IELTS preparation methods
demonstrated that students using Al platforms with automated Writing and Speaking assessment
show faster progress in developing exam skills. In particular, candidates who received instant Al
feedback on their written and spoken responses improved their scores 15-20% faster on average
compared to those using traditional preparation methods.

The study also identified limitations in Al assessment that require further refinement. Despite
high accuracy in grammatical and lexical analysis, Al cannot yet fully replace expert evaluation in
assessing argument depth, essay structure, and emotional expressiveness in speech. Thus, the optimal
model is a hybrid approach, combining Al-based assessment with expert review of complex response
aspects. This approach allows for the best balance between automation and high-quality feedback.

The study's findings confirm that integrating Al into IELTS preparation platforms
significantly enhances learning efficiency, providing a personalized approach, instant assessment,
and objective test evaluation. The implementation of Al will enable the creation of an adaptive
learning system, capable of analyzing errors, offering individualized learning strategies, and
automatically generating tests. This will improve candidates' preparation levels and increase their
chances of successfully passing the IELTS exam.
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Anparna. byn Makamana xorapsl 011iM Oepyai udpiblK TpaHchopMaIusaay IblH ©3€KTi
MoceJieNiepi, OHbBIH IMIiHAEe WHHOBALMSUIIBIK TEXHOJOTHIAPABl €HIi3y JKOHE oJapiblH OimiM Oepy
yaepiciHe ocepi KapacThlpbUIiFaH. ABTOp OutiM Oepyae HIHQPIBIK Kypanaapabl KOJAaHYIbIH
3aMaHayd TOCUINEPIH Tayjam, OJIApAbIH THIMIUTITIH Oarayialiipl JKOHE BIKTHMAJT TOyEKENIepIi
anbIKTaiinpl. OKy yAepicTepiH aBTOMAaTTaHIBIPYIAFbl KacaHIbl HHTEJUICKTTIH POJiHe, COH/al-aK
CaHJBIK TIaTopMaliapAblH OKBITYIIBUIAD MEH CTYACHTTEPHIH 63apa OpPEKETTECTITiHE BIKMaIblHA
epeKIie Hazap ayJapbuiajibl. 3epTTey YHHUBEPCHTETTEPAIH HUGPIBIK JAdyip KaFmaaniiapbiHa
OelliMeny TpOLECTepiH TEPEHIPEeK TYCIHyre MYMKIHIIK OEpeTiH TEOpHSUIBIK JIePEeKKe3Iep/i,
SMIIUPUKAIBIK JCPEKTEp MEH TOKIpHOENiK >KaFiaiapabl TajjayFa HerizaeiareH. Makanana
U@PIBIK  TEHCI3MIKKE, JCpeKTepAi KOpFayFa, TEXHOJIOTHSHBI MaiJalaHydblH  ATHKAJIBIK
aCHeKTUIepiHe KoHE MYFaJIiMIEp MEH CTYACHTTEPIIH HU(PIBIK KY3BIPETTUNIKTEPIH apTTHIPY
KQXETTLIirine OalIaHbICThl KUBIHABIKTAP KapacThIpbLIaibl. ABTOpP AJaNTHUBTI OKBITY/bI, OHJIAWH
rutatopMaliap/Ibl, )KacaH/Ibl MHTEIUICKT TIEH BUPTYaJIbl HIBIHIBIKTHI MaldallaHyIbl KOca aliFaHa,
UG PIBIK TEXHOIOTHUATIApABI OU1iM Oepy OpTachlHAa THUIMII MHTErpanysuiay OOMBIHIIA YCHIHBICTAP
yceiHaAbl. JlocTypiai JkoHe HUQPIBIK OKBITYIBIH YHsieciMi THOpuaTi OiniM Oepy YJITiIEpiHIH
MaHBI3BUIBIFBI aTal oTuIAl. by mapanap sxorapsl OUTIMHIH calachblH, OHBIH KOJDKETIMALIITIH, OKY
yAepiciH gepOecTeHIipyai >koHe UUGPIBIK KOFAMHBIH 3aMaHayd TajanTapblHA COMKECTITiH
apTTBIPYFa KOMEKTECE/Ii.

Tyiiin ce3aep: »KacaHIpl UHTEIJIEKT, TaOUFU TUIAI e©HAEY, OeHIMAENTeH OKBITY,
aBTOMATTaHABIPBUIFAaH Oaranay, Tectiieyai renepanusuiay, IELTS.

HHTETPAIIMA UCKYCCTBEHHOI'O UHTEJIVIEKTA B IOAI'OTOBKY K IELTS:
ABTOMATHU3AIUA TECTUPOBAHUSA U ITIEPCOHAJIN3BUPOBAHHOE OBYYEHHUE

Kunkumoéaesa I'.C., 2I'punes U.C.
.2y uusepcurer Ecenosa, Axray Kazaxcran
e-mail: gulnaz.zhilkishbayeva@yu.edu.kz, ilya.grinyov@yu.edu.kz

AnHoTanusi. B maHHOI craThe paccMaTpuBalOTCS aKTyallbHbIE BOMPOCHI IHUGPOBOI
TpaHc(hopMaIuy BBICIIETO 00pa30BaHUs, BKIIIOYAsl BHEIPCHHUE WHHOBAIIMOHHBIX TEXHOJIOTHH U UX
BIUSHUE Ha 00pa3oBaTeNbHBIN Mpoiecc. ABTOpP aHaJU3UPYeT COBpPEMEHHBbIE TMOIXOABl K
HCIIOJIH30BaHUIO IIU(PPOBBIX HHCTPYMEHTOB B 00YUYEHUH, OLIEHUBAET UX A(P(HEKTUBHOCTH U BBISIBIISIET
MoTeHIMadbHble pucku. Oco0oe BHHUMaHWE YIEIEHO pOJIU HMCKYCCTBEHHOTO WHTEJIEKTa B
aBTOMATHU3aIlMM 00pa30BaTEIbHBIX IMPOIECCOB, a TaKXKe BIUSHUIO HUQPPOBBHIX IUIATPOpPM Ha
B3aUMO/ICHICTBUE NTPENOIaBaTENEH U CTYIEHTOB.

HccnepoBanne OCHOBAaHO Ha aHAIM3E TEOPETHUYECKUX HMCTOYHUKOB, AIMIUPUYECKUX JIaHHBIX U
MPAKTUYECKUX KEHCOB, YTO MO3BOJSET IIy0’Ke MOHATH MPOIECCH aJIalTallid BY30B K YCIOBHUSIM
nudposoit smoxu. B crathe paccMaTpuBarOTCs BBI3OBBI, CBSI3aHHBIE C ITU(POBBIM HEPABEHCTBOM,
3alIUTON JAHHBIX, JTUYECKUMH acCleKTaMU HCIOIb30BAaHUS TEXHOJOTHI U HEOOXOAMMOCTHIO
MOBBIIICHUS ITU(POBBIX KOMIIETCHIIMH MperogaBaTee U CTyIEeHTOB.
ABTOp mpeIaraeT pexkoMeHIanuu 1Mo d(PPeKTHBHON HHTErpanuu UPPOBBIX TEXHOIOTUN B
o0Opa3oBaTeNbHyI0 Cpeay, BKIIOYas MPUMEHEHHE aJalTUBHOIO OO0Yy4YeHHs, OHJAWH-IUIaTdopMm,
MCKYCCTBEHHOT'O MHTEIUIEKTa U BUPTYalbHOU peanbHocTH. [loguepkuBaeTcss BaXKHOCTh THOPHIHBIX
o0pa3oBaTeNbHbIX MOJIEJeH, codeTaHus TPATIULIUOHHOTO U IUGPOBOro OOyueHHUs. DTU MepbI
CHOCOOCTBYIOT MOBHINICHUIO KaYECTBA BHICIIETO 00pa30BaHMsl, €ro JOCTYITHOCTH, MEPCOHATN3AIIUN
00pa30BaTENbHOrO MPOIIECCa U COOTBETCTBHIO COBPEMEHHBIM TPeOOBaHUSIM LIM(PPOBOTo 0OIIECTBA.
KiioueBble cJI0Ba: WCKYCCTBEHHBIH WHTEIUIEKT, OOpabOTKa €CTECTBEHHOTO S3BIKa,
aJanTUBHOE OOyYEHHE, aBTOMAaTUUYECKasl OllIeHKa, renepaius tectos, [IELTS.

303


mailto:gulnaz.zhilkishbayeva@yu.edu.kz
mailto:ilya.grinyov@yu.edu.kz

