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Abstract. This article examines the potential for implementing artificial intelligence (Al)
technologies in the education system of Kazakhstan. It focuses on how Al can contribute to the
individualization of learning, improve the quality of education in remote regions, support teachers,
and develop digital literacy among students. Key areas of Al use are analyzed, such as the
automation of routine tasks, the creation of personalized educational programs, distance learning,
and the development of educational materials in the Kazakh language. It also discusses the
challenges associated with the use of Al and predicts its long-term effects on the development of
the country's educational system.
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Introduction. Modern technologies are rapidly changing all spheres of life, including
education. The introduction of artificial intelligence (Al) opens up new horizons for increasing the
efficiency of educational processes, improving accessibility of education and creating personalized
learning programs.

In Kazakhstan, where the educational system faces challenges such as inequality of access
between urban and rural regions, a shortage of qualified teachers and the need to train personnel
for high-tech industries, Al can become a key tool for solving these problems.

Al technologies have the potential to transform learning, from automating routine tasks
such as checking assignments to creating smart educational platforms that adapt to the needs of
each student. This article explores the opportunities that Al provides for the educational system of
Kazakhstan, analyzes the prospects for its application in schools and universities, and discusses
the challenges facing the implementation of these technologies.

"By 2029, the number of products using artificial intelligence should increase 5-fold.
Accordingly, the share of educational programs or disciplines on artificial intelligence should
increase. We need qualified specialists in this field. At the same time, it is important to take into
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account the capabilities and needs of domestic companies as much as possible, which will create
a multiplier effect on the economy as a whole," Olzhas Bektenov noted [1].

According to the survey results, currently 31% of financial market participants use Al in
their activities to one degree or another. The highest level of Al use is observed among second-
tier banks — 60%. At the same time, 45% of respondents noted that they plan to use Al in 2024.
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Figure 1 - Use of Al in the activities of financial organizations

Experts note that Al is the most significant technology trend in the modern world.
According to Crunchbase research, investments in Al startups in 2023 will reach almost $50
billion, which is 9% more than the previous year.

For the first time, artificial intelligence on the scale of Kazakhstan is mentioned in the
Digital Kazakhstan program. It is also found in such strategic documents as the National
Development Plan of the Republic of Kazakhstan until 2025 and the Concept of Digital
Transformation, Development of the Information and Communication Technologies and
Cybersecurity Industry for 2023-20209.

According to the Government Readiness Index for Artificial Intelligence for 2023,
conducted by Oxford Insights, Kazakhstan is in 72nd place among 193 countries, and in 3rd place
in the regional ranking for South and Central Asia after India and Turkey [2].

According to some international estimates, artificial intelligence will provide 7% of the
world's GDP by 2030. And by 2027, the capitalization of the global artificial intelligence market
will significantly exceed $400 billion.

The probability of cyberattack combinations is directly proportional to the development of
digitalization. That is, the more data is digitalized and processed, the more combinations appear
to steal this data. For example, fraudulent schemes with deepfakes of famous athletes and even
with the President of the country have recently become popular. VVoice phishing is also often used,
when the victim is convinced to disclose valuable personal information over the phone or send
money using the voice of a loved one, - notes the cybersecurity expert [3].

When using Al tools on a large scale in various areas, there should be rules and regulations
for its use, and ethical standards should not be violated. That is why the President recently noted
the importance of developing Al in a constructive direction. Special attention should be paid to
establishing ethical standards, protecting data and preventing cyber threats in this area [4].

The performance of these simple machine learning algorithms depends heavilyon
therepresentationof the data they are given. For example, when logisticregression is used to
recommend cesarean delivery, the Al system does not examinethe patient directly. Instead, the
doctor tells the system several pieces of relevantinformation, such as the presence or absence of a
uterine scar. Each piece ofinformation included in the representation of the patient is known as
afeature.Logistic regression learns how each of these features of the patient correlates withvarious
outcomes [5].
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Figure 2 - Kazakhstan's Rating for Readiness to Implement Artificial Intelligence

As Yoshua Bengio and lan Goodfellow point out in their book Deep Learning, deep neural
networks have changed the way Al is trained. They can extract complex hierarchical
representations of data, making them particularly powerful for tasks like image classification and
speech recognition. CNN (convolutional neural networks) and RNN (recurrent neural networks)
architectures have proven effective in real-world applications such as autonomous driving and
machine translation. However, despite their success, these networks remain limited by the training
data and are unable to move beyond pre-defined scenarios [6].

The next stage of Al development is systems that can learn on their own. Richard Sutton
and Andrew Barto’s book “Reinforcement Learning: An Introduction” describes the key principles
of reinforcement learning. Unlike deep neural networks, which rely on large amounts of data,
reinforcement learning algorithms learn through interaction with the environment. This approach
allows the system to not just classify or predict, but also make decisions based on long-term
strategies. The term dynamic programming (DP) refers to a collection of algorithms that can be
used to compute optimal policies given a perfect model of the environment as a Markov decision
process (MDP). An example is algorithms like DeepMind’s AlphaGo, which can adapt and
improve its game strategy without the need for pre-labeled data [7].

Generative models such as generative adversarial networks (GANSs) have opened up a new
approach to creating synthetic data. In Generative Deep Learning, David Foster details how GANs
can create high-quality images, text, and music based on simple models of interactions between
two neural networks, a generator and a discriminator. Generative networks are becoming an
important part of unsupervised learning systems because they can generate rich data to train other
systems or simulate real-world scenarios to test autonomous agents [8]

. While deep neural networks and unsupervised learning systems offer many capabilities,
they remain limited in terms of energy consumption and the speed at which they can adapt to new
challenges. In the future, neural networks may evolve towards neuromorphic systems that mimic
the structure and function of biological neurons. Simon Haykin's Neural Networks and Learning
Machines discusses the prospects for bio-inspired architectures that could lead to more efficient
and energy-saving systems. These systems will be closer to the human brain in their structure and
will be able to learn faster and with less resource expenditure [9]



Neural networks have evolved significantly in recent decades, evolving from simple
models inspired by biology to complex systems that power many modern artificial intelligence
(Al) applications. With the rise of deep learning, we’ve seen advances in areas like computer
vision, natural language processing, and robotics. However, despite this, deep neural networks
remain heavily dependent on pre-labeled data and manual hyperparameter tuning. The advent of
self-learning systems like reinforcement learning is ushering in a new era of Al that can adapt and
learn from experience.

.Materials and methods. The study used various sources, including scientific articles,
analytical reports and examples of practical application of artificial intelligence in education at the
international level. The main focus is on studying the experience of implementing Al in the
educational systems of other countries, as well as analyzing current trends in the digitalization of
education in Kazakhstan.

Materials:

- Analytical reports on the state of education in Kazakhstan provided by the Ministry of
Education and Science of the Republic of Kazakhstan and international organizations (UNESCO,
World Bank).

- Scientific publications on the use of Al in education, available through the Scopus, Web
of Science and Google Scholar databases.

- Reports and studies on the use of Al in educational platforms such as Coursera, Khan
Academy, Duolingo and other international projects.

- Kazakhstani educational programs that include elements of digitalization and the
integration of Al technologies.

Methods:

- Literature analysis. A comprehensive literature review was conducted to identify current
achievements in the field of Al in education and the possibilities of its application in Kazakhstan.

- Comparative analysis. The method allowed us to compare the experience of using Al in
education in Kazakhstan and other countries, identifying common problems and successful
strategies.

- Surveys and interviews. Surveys were conducted among teachers, students, and education
experts in Kazakhstan to identify the level of digital literacy and readiness for the implementation
of Al

- Content analysis of data on current digital initiatives in the educational system of
Kazakhstan, including programs aimed at developing IT infrastructure and training specialists in
the field of Al.

- These materials and methods allowed us to obtain a comprehensive picture of the
possibilities of implementing Al in the educational system of Kazakhstan, as well as to identify
key barriers and prospects in this area.

Results and discussion. Data analysis showed that the use of artificial intelligence can
significantly improve the quality and accessibility of education in Kazakhstan. The introduction
of personalized educational platforms based on Al opens up the possibility of adapting educational
material to the needs of each student. An example of the successful implementation of such
technologies can be global platforms such as Khan Academy and Coursera, which could be
adapted to Kazakhstani conditions, including support for the Kazakh and Russian languages.

One of the key issues identified in the study is the lack of quality educational materials in
the Kazakh language. Al, especially in the form of machine translation and automated content
creation, can help develop new educational resources. This will speed up the process of adapting
international educational programs and make them more accessible to Kazakh-speaking students.

Despite the obvious advantages of Al, there are a number of challenges associated with its
implementation in the educational system of Kazakhstan. One of the main barriers is the lack of
preparation of teachers and students to use digital tools. Survey results showed that a significant
portion of teachers do not feel confident in working with new technologies, and students' digital
literacy remains at an average level.



Another important aspect is data ethics and privacy. Collecting and processing large
amounts of data using Al raises concerns about the protection of students' and teachers' personal
information. For the successful implementation of Al, it is necessary to develop a clear legal and
ethical framework that will ensure data security.

Conclusions. The use of Al in Kazakhstan’s education system can not only improve access
to quality education, but also help the country prepare a new generation of specialists needed for
economic growth. However, it is important to consider the need for investment in digital
infrastructure, teacher training, and the development of ethical standards for the use of Al in
education to ensure its most effective and safe implementation.
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Konowvieanu Bupyscan Hypicanynoi
Kymabaeea Jlayna Opvinbacaposna
Ab0ovikepumosa Inemupa Anmoinoexosna
Kacnuiickuu ynusepcumem mexunonoeuu u undscunupunea umenu L. Ecenosa,
Axmay Kazaxcman

WCKYCCTBEHHBI MHTEJUIEKT B COEPE OGPA3OBAHUA
KA3AXCTAHA: BOSMOXHOCTH U IEPCIIEKTUBBI

Annomauyusn. B crathe paccMaTpuBaeTCs TOTCHIIMAN BHEAPEHUS TEXHOJOTUU
nuckyccrBeHHoro untemwiekta (M) B cucremy o6pazoBanus Kazaxcrana. OCHOBHOE BHUMAaHHE
yaensietrcs: Tomy, kak UM MoxkeT crnocoOcTBOBaTh MHANBUAYATH3AINH O0YUYCHHUS, TIOBBIIICHUIO
KayecTBa 00pa30BaHUs B OTJAJICHHBIX PETMOHAX, MOJAEPKKE YUUTeNel U pa3BUTHIO LU(POBOI
IPaMOTHOCTH CPeIH YYaluXcs. AHATM3UPYIOTCS KIIOYEBbIC HANPaBIeHUs MUCTOab30Banus U,
TaKHMe KaK aBTOMATHU3allHs PYTUHHBIX 33/1a4, CO3JaHKe EPCOHATU3UPOBAHHBIX 00pa30BaTEIbHbBIX
porpaMM, JUCTAaHIIMOHHOE 00y4YeHHUe U pa3padoTKa yueOHbIX MaTepHaIOB HA Ka3aXCKOM SI3bIKE.
Taxke 0OCykmaroTcsi poOIeMBbl, CBsI3aHHBIE C HCIoab30BaHueM MU, m mporHo3upyercs ero
JOJITOCPOYHOE BIMSHUE HA Pa3BUTHE 00Pa30BaATEIBLHON CUCTEMBI CTPAHBI.

Kniwoueevle  cnoea.  WCKYCCTBEHHBIM  WHTEIUIEKT, oOpaszoBanme, Kazaxcras,
MEPCOHATU3UPOBAHHOE OO0y4YeHHE, MU(pPOBas TPaMOTHOCTh, aBTOMATH3aIUsl, AMCTAHIIMOHHOE
oOyuenue, oOpaszoBarelbHbIe TexHoNOTHH, WH-peneTuTopsl, aHalIW3 JTaHHBIX, Y4YeOHBIC
MaTepuabl Ha Ka3aXCKOM SI3bIKE.

Konowvizanu Bipscan Hypyscanynot
Kymaoaesa Jlayna Opvinbacaposna
Abovikepumosa Inomupa Anmuinoekoena
111, Ecenos amuvinoazel Kacnuii mexmono2usinap dHcaHe UHHCUHUPUHR YHUBepCUmemi,
Axmay, Kazaxcman

KA3AKCTAHHBIH BIVIIM BEPY CAJIACBIHIATBI 7JKACAH/IbI
UHTEJVIEKT: MYMKIHAIKTEPI MEH BOJIAIIIATBI

Anoamna. Maxkanana Ka3zakcTaHHbIH OuLTiM Oepy >KyleciHe >kacaHnbl MHTEUIEKT (Al)
TEXHOJIOTUSUIAPBIH EHT13y aieyeTi KapacThlipbuiansl. Herisri Hazap Al OKBITYBI KEKeJIeHAIpyTe,
mrajgrail aiiMakTapIarbl OiTiM camachlH JKaKcapTyFa, OKBITYIIBUIAPFA KOJIJAAY KOpPCETyre »oHe
CTYJIEHTTEP apachiHaa NU(PIBIK CayaTTHUTBIKTHI JAMBITYFa Kallall KOMEKTECETiIHIHE ayJapbLIaIbl.
KyHnmenikri  TamcelpManapabl  aBTOMATTaHIBIPY,  JepOecTeHmipuireH  Oimim  Oepy
OafrapramMalapblH KYpY, KalIBIKTBIKTAH OKBITY JKOHE Ka3ak TUIIHAE OKy MaTepHallapbiH d3ipiiey
cusakTel Al KonmanyawslH Herisri OarbiTTapbl TammaHanbel. Conpaii-ak JXUW-H1 KonmanyMmeH
OaiinmaHpICThl TpoOieMarnap TAJKbUIAHBIN, OHBIH €NiH OiliM Oepy ’KyHeciHiH JamyblHa y3aK
Mep3iMIi dcepi OOKaHAIBI.

Kinm co3dep: xacaHabpl HMHTEIUICKT, OumiMm, KaszakcraH, nepOeCTeHIIpIIreH OKBITY,
U(PIBIK cayaTThUIBIK, aBTOMATTAHJIBIPY, KAIIBIKTaH OKBITY, OUTIM Oepy TexHomorusapsl, Al
peneTuTOpIIaphl, MATIMETTEpAl Tl ay, Ka3aK TUTIHIET] OKY MaTepHuaiapbl.



