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VIBE CODING IN HIGHER EDUCATION:
NOVICE MOTIVATION, DEBUGGING GAPS,
AND PEDAGOGICAL SCAFFOLDING

Amidst these international changes we are witnessing in higher
education, Al and vibe coding are progressively being adopted as a part
of pedagogy. Vibe coding (a concept that appeared in 2025) challenges
educators to think about its role in shaping the future of education
and the further development of Al-driven instructional methods. Using
international research and practical cases, this paper analyzes both the
strengths and weaknesses of vibe coding. Particular attention is given to
studies implemented at universities abroad, then, strategies can be put
forward for adapting such a system to Kazakhstan's higher education
system. This research utilizes qualitative and comparative analysis, with
higher education institutions as the main setting for investigations. Vibe
coding technologies in Kazakhstan are becoming an important driver of
educational change, offering flexible tools, creative learning environments,
and student engagement through digital culture. They help teachers
modernize lessons, solve traditional problems and support equal access
to knowledge, making the system more adaptive and sustainable for future
generations together.

Keywords: vibe coding, generative AI, programming education,
computational thinking, debugging, higher education, Al-enhanced
learning.

Introduction

Artificial intelligence (Al) is transforming the way universities design

instruction, deliver learning experiences, and measure student performance. Apart

130


https://doi.org/10.5815/ijmecs.2025.03.05
https://orcid.org/0009-0004-1145-921X

Bectuuk Topaiireipo yausepcurera, ISSN 2710-2661 Cepus ITeoazoeuueckas Ne 3. 2026

from such well-known applications as automated feedback, adaptive tutoring, and
learning analytics, Al in various cases has even begun to impact how students
create artifacts — i.e., digital documents (including software, digital content, and
technical documentation) — in daily courses. Within this broader context, vibe
coding has recently arisen as a leading teaching and practicing method. First
defined for use in 2025, vibe coding is traditionally defined as an Al-supported
development process where students produce, test and revise code through
natural-language interaction with Al tools, as opposed to writing in a manual
manner. Conceptually, it can be understood as a scaffolded prototyping model that
emphasizes iterative implementation: students create intent, receive Al-generated
outputs, test action before making decisions about the testing (e.g. by testing), then
refine prompts or specifications to reach a solution that works. This new trend has
become interesting because it seems to lower the cost of software creation and for
newbies to programming there may be motivation rewards. Nevertheless, same
characteristics that make vibe coding attractive (e.g. being fast, convenient and
cognitive load is minimized at the initiation time of construction) could also pose
pedagogical risks. When students are able to write code but do not know how it
works, and why, the method can inadvertently incentivize shallow involvement,
poor debugging, and too much use of Al. For institutions of higher education whose
purpose is to develop durable computational thinking, professional reasoning,
and applicable problem-solving skills, this tension is not trivial. So the question
we face is not whether vibe coding can produce working prototypes, but if it is
conducive to meaningful learning under why and what types of instructional design
are necessary to avoid harmful learning experiences. Beyond home countries
and unresolved methodological questions. Early studies out of Kazakhstan offer
encouraging but incomplete signals. One such study (2025) examined vibe
coding and the learning processes of 38 medical students in Gazi University in
Turkey [1]. Results indicated gains in academic achievement and costs and time
to prepare learning material for experimental groups were reduced. Such claims
count in that they suggest an incremental improvement in efficiency: that if Al-
supported workflows shorten time taken to prepare, while improving (or even
erasing) learning outcomes, universities "may be able to shift instructional time
into activities that have a higher value on learning such as mentoring, clinical
reasoning practice, and project-based learning".

At the same time, however, several aspects of the evidence are ambiguous.
An approximate initial cost of USD 0.5 for first-year medical students [1], which
was described in the referenced figure, has suggested efficiency in cost. So far,
however, it is not clear if that amount represents:
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— a marginal cost of producing Al material per learner,

— the cost per student of accessing a platform subscription,

— a one-time initial expense of onboarding, or

— aggregate group-level savings values.

These distinctions matter for what they tell researchers about the interpretation
and replicability of this outcome. If the value represents access to a platform
rather than content generation, then cost benefits that come from this platform
may entirely differ depending on all different institutions and their different
licensing models and infrastructure. Furthermore, the results of the study are
not readily transferable without full statistical verification. In studies that report
“better performance” with only so little detail on variance, confidence intervals,
effect sizes or robustness checks, that readers can glean to whether an observed
gain can be considered to be stable and/or be explained by some combination of
cohort effects, teacher differences, novelty effects or uncontrolled confounding.
That is, although the direction of the findings appears promising, methodological
constraints limit the extent to which conclusions be made based on them. However,
a thread that remains consistent from first attempts is that students tend to consider
Al-supported platforms particularly effective for learning challenging topics [1].
The point is, from a pedagogical perspective, perceived usefulness is not (or at
least is not) equivalent to validated learning gain, but that it is meaningful in
that perceived usefulness can impact on engagement, persistence, and readiness
to try anything too challenging. It is on affective and motivational dimensions,
e.g. simply “easier” does not necessarily mean "deeper". Second line of research
has pointed out emotional aspect of learning to code with Al support. Empirical
studies have shown emotional benefits of vibe coding, explaining how it brings
down psychological pressure compared to other programming settings and how
it can make learning feel easier, or even more manageable, for some students [2].
This is significant, for programming education often presents an emotional wall
(i.e. anxiety over making errors, frustration about debugging, fear of failure) at an
early stage in the learning process. Reduction of these barriers by Al scaffolding
is likely to increase the likelihood of novices persisting with these structures long
enough to become competent. Yet affective gains must be taken very seriously.
Reduced stress, and faster progress, can support motivation, but are also capable
of creating a “false fluency” effect: Students sense competence because outputs
are visible; whereas their internal understanding remains shallow. For higher
education, the practical implication is that vibe coding should be evaluated not
only on satisfaction or perceived easiness, but also with a look at conceptual
understanding, reasoning quality, debugging proficiency as well as transfer into
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new contexts. Without this wider measurement framework, it’s difficult to separate
real improvement in learning from ‘just-in-time convenience.

A divergent outcome by learner background: conclusions from comparative
research. As a particularly educational point of view is provided by the recent
research at the University of California San Diego and the University of Toronto
that provided a clear comparison between how students varying in programming
ability interacted with Al-enabled tools [3]. In such a study students were split
between novice (CS1) students who had just begun programming and a small
number of advanced fourth-year software engineering students. The approach
differentiated between conventional development workflows to the advanced
group, and the Al-powered environment (Replit) to the novices of the advanced
group, inspired by vibe coding features. The results underscore a central
pedagogical problem: the advantages of vibe coding aren’t equally spread among
skill levels. Both groups generated applications with readily apparent drawbacks,
but beginner students’ Al code contained far more errors, and they struggled
to interpret, evaluate, and optimize the output. Most critically, novices hadn’t
mastered the technical reasoning necessary to diagnose problems, figure out
what was wrong with a program, and make adjustments to the system to make the
solution more effective. Advanced scholars were more prepared to give context-
rich prompts for code development, give reasoning of expected behavior of code
development processes, and structured debugging cycles. This indicates that on
one hand, vibe coding can help to lower the bar for building a prototype, and the
successful use of that code to the best of its ability relies on the knowledge of
foundational skills (computational thinking, problem decomposition, debugging
literacy) [3]. The other important finding was that interaction with Al was
primarily by testing and debugging, and not by cutting code manually [3]. This
is pedagogically instructive: as students would, this could be seen as treating Al
as a generator, and then trying to validate or «steer» the output through iterations
of validation. In this process, the ability to test, understand failures, and refine
requirements is far greater than the ability to write every line of code from
memory. Sophisticated students who understand the program’s behavior are thus
better positioned for taking benefits from the process; novices, in which they get
stuck in exploratory and trying cycles with not a clue, might become habitual and
become reliant on it instead. The implication for higher education: why we must
be explicit in the pedagogy of integration. Combined, these preliminary studies
point to a balanced interpretation. Though vibe coding can speed prototyping and
lend a more supportive environment to learning, it also brings about risks that
institutions of higher education will need to counter through explicit instructional
design. Universities that promote vibe coding as a “shortcut” without developing
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reasoning, debugging, and computational thought may end up with portfolios where
students have functional demos but no ability to explain or to sustain the code
they made — an outcome not consistent with the expected behavior in professional
development of software. For this reason, teaching integration would require direct
training on (a) code reasoning, (b) debugging, (c) testing design, and (d) critical
analysis of Al-generated outputs [3]. Practically this translates into associating
vibe coding with the learning outcomes that involve explaining and verifying the
logic, not just working prototypes. It also demands tests that reward students for
getting at program rationale, the analysis of errors, and the trade-offs of design
—areas where novices tend to need structured guidance. Vibe coding constructs: A
functional classification for educational programs. In order to facilitate systematic
inquiry and curriculum development, vibe coding can be explained in terms of
its key modalities. Based on the literature about interactivity and programming
type, vibe coding elements are classified into visual programming, audio-based
programming, and text-generative programming [4]. Although the modalities differ
in interface, they all share a common purpose: teaching learners how to quickly
build software artifacts with the help of Al-mediated assistance. A common vibe
coding process in web development contexts constitutes a four-step cycle:

But the same process also shows the limitations. If this process evolves to
an infinite cycle of prompt-generate-test without any awareness of conceptual
reflection, students may not generate lasting mental models of how a program
behaves. This can, over time, become a hindrance to being able to transfer
information to novel problems, write code without help, and maintain systems
in more complex environments. Hence, comparisons of vibe coding with
conventional coding (Figure 2) must not be construed as either-or. Rather, they
are best conceptualized as a continuum of scaffolding: from the most high-
supported Al-assisted generation to the least supported manual, instructionally
driven development of these approaches across the continuum of learners’
competence. The context of Kazakhstan and the importance of national-level
research. Currently, no evidence base for the purpose of providing a way for
universities to evaluate vibe coding in local higher education context in Kazakhstan
exists (in spite of the international efforts). This gap is critical. The efficacy of
implementation can still hinge upon things like the language we use in prompts
and with instructional software (in and around them), the alignment of curricular
material, faculty preparedness, institutional assessment, and access to stable
Al infrastructure. Furthermore, cultural expectations about independent work,
academic integrity, and the role of technology in learning may influence how
students adopt or resist Al-mediated workflows. Absence of evidence of this
situation can lead to adoption decisions that are driven purely by global trends
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rather than educational impact. As such, Kazakhstan will need to have a more
methodical study of vibe coding at both the opportunities and constraints level.
Such research needs to address not only outcomes but learning processes as well:
how students generate prompts, how they confirm results, how they debug, and
how they explain their solutions. Just as important is understanding the conditions
and how they can inhibit over-reliance: what prep instruction is desired, what
instructional supports are efficacious, and what measure.

Materials and Methods

The study utilized a qualitative, descriptive—exploratory design to investigate
the influence of Vibe Coding and its possible impact on students’ programming
development and emotional engagement in learning within Al-augmented
environments. Instead of testing one intervention in a single classroom, the research
conducted a secondary-data approach and performed an integrative examination
of peer-reviewed research articles, conference proceedings, and documented
classroom implementations of Al-assisted programming education, computational
thinking (CT), and learner experiences in coding contexts.

Research Corpus and Selection Logic

The empirical basis consisted of published and practice-oriented sources
describing the use of Al tools in programming instruction — particularly for learning
environments where Vibe Coding characteristics such as:

— prompt-based generation,

— rapid prototyping,

— iterative testing, and

— Al-guided debugging were present [4].

The corpus was created to facilitate comparative interpretation between:

1 conventional (non-Al-centered) programming teaching; and

2 studies in which Vibe Coding was central for instruction within the
classroom.

We considered studies that:

— reported observable learning behaviors,

— discussed cognitive or affective outcomes (e.g., confidence, anxiety,
motivation), and/or

— examined developmental aspects of CT-related skills (e.g., problem
decomposition, debugging, logical reasoning), to receive pre-trial priority [2].

Subjects and Contexts of Practice

The target population covered undergraduate students in computing or
software-engineering courses at universities where Al-based tools were being
piloted or utilized directly within the curriculum. Although the current work
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did not capture original experimental data from a single institution, comparable
descriptions of learners’ profiles were extracted, including:

—novice vs. advanced learners,

— types of tasks (e.g., web/app prototyping), and

— instructional scenarios (e.g., Al-supported environments such as Replit or
similar platforms).

Types of Evidence and Data Sources

To construct a substantiated understanding of how Vibe Coding functions
as a learning scaffold, the analysis relied on several forms of evidence identified
in the literature:

1 Recordings of sessions with Vibe Coding workflows — allowing tracking
of learners’ emotional responses (e.g., reduced frustration), problem-solving
behaviors (e.g., trial-and-test cycles), and task-performance indicators [3, 5].

2 Instructor notes — describing perceived impacts on learner engagement,
productivity, and classroom-support characteristics [2, 4].

3 Written student feedback — covering perceived usefulness, motivational
impact, and self-reported improvements in confidence and technical reasoning [ 1, 6].

Comparative Reference Cases

A key comparative aspect in the study was the difference in interaction
between novice and advanced programmers when working with Al-generated code.
The analysis drew upon reference cases published by the University of California
San Diego and the University of Toronto, where learners were grouped by
programming background and evaluated across Al-assisted and conventional
development methods [3].

The comparative synthesis focused on three competence domains repeatedly
discussed in the literature:

— computational thinking (CT) development,

— debugging capability, and

— logical/technical reasoning [3, 5, 6].

Analytical Procedure

Using an interpretive thematic analysis, the research sought to identify
recurring patterns and derive categories of findings from the selected literature.
Themes were organized into three major clusters:

—Positive outcomes: higher motivation, faster prototyping, reduced emotional
strain [2, 4];

— Limitations: brittleness or inconsistency of generated code, novice
dependency, and opaque reasoning [3, 5];

— Pedagogical implications: need for explicit instruction in debugging and
CT development [2].
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To ensure coherence, thematic coding was synchronized with documented
feature sets of Vibe Coding and traditional coding — including ease of entry,
accessibility, and depth of cognitive engagement [3, 4]. The final interpretation
was produced by synthesizing converging and divergent findings into a coherent
representation of Vibe Coding as an educational innovation and motivational
scaffold in Al-based learning environments.

Methodological Rationale and Connection with the Topic

The selected qualitative design is appropriate because Vibe Coding remains
arecently defined practice characterized by diverse implementations and evolving
tool ecosystems. Under these circumstances, qualitative synthesis enables early
identification of potential opportunities, limitations, and pedagogical requirements
without overstating causal effects [1,3]. This approach helps reveal how Vibe
Coding may accelerate early skill acquisition while reducing emotional barriers,
yet also exposes risks to long-term learning outcomes — particularly in contexts
with low CT or weak debugging foundations [5,6].

Methodological Note — Vibe Coding as a Learning Scaffold

Vibe Coding features significantly shorten the feedback loop between
conceptualization, implementation, and visible output.For many learners,
programming has traditionally been emotionally exhausting due to frequent errors
and delayed progress.Because programming involves design thinking, creativity,
and iterative reasoning, rather than mere syntax reproduction, Vibe Coding can
serve as a temporary scaffold that allows students to begin projects, examine
code structures, and achieve «quick wins» — especially when they are uncertain
about where to start [6].However, these advantages have inherent limitations.
When Al systems generate large portions of code, novices often struggle to assess
correctness, identify subtle logical flaws, or explain why a solution works [7, §].

Results and Discussion

The results of this report suggest that vibe coding as an Al-enabled course
should be considered as an adjunct rather than substitute to traditional approaches
to teaching programming. Specifically, Al assistance seems to alleviate cognitive
barriers common for novice programmers. Instant feedback, code suggestions
and a low-risk space to experiment allows students to test their ideas without
the same fear of failure common in programming tasks. This affordance is likely
to increase interest of learning, particularly in large enrolment cases in which
individual help is limited. Nonetheless, a number of limits need to be considered.
One of the central concerns is vibe coding might value speed and convenience over
conceptual comprehension. We know that the students might focus on Al results
over the logical reasoning, algorithmic design, or reasoning behind the design. This
could perpetuate "black box" mentality, where Al replies are accepted as gospel
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rather than questionable evidence[11, 12]. Thus, these key competencies such as
debugging, problem decomposition, and rationale for the architecture may be a
bit shallow in some cases. The latter issues include robustness of Al-generated
code, and maintainability of the code. Solutions developed that are insufficiently
basic can result in hidden errors and be susceptible to security, scalability, or
maintainability issues. In addition, if learners are discouraged from achieving
deeper competence and professional-level judgement since they evade the
productive struggle, the continuous development of programming expertise might
suffer [ 14]. From a pedagogical perspective, vibe coding can be worthwhile when
added intentionally to instructional schemes that aim to increase the development
of reasoning and reflection skills. In practice, it is most justifiable to add the
notion of vibe coding to the curriculum after students have established baseline
computational skills and programming logic, such that Al is not a crutch, but a
collaborator that complements cognitive work. But under such a case, vibe coding
becomes a creative resource and a positive catalyst for engagement, since it fits
well with a structured approach to learning in which analytical skills, collaboration
and ongoing professional development matters [13].

The results indicate that the vibe coding fosters students’ motivation, in
particular by promoting the confidence and confidence of early programming
practice. When interacting with Al-based coding assistants, participants frequently
reported finding more joy and feeling less anxiety. These tools facilitated quicker
identification of syntax patterns, program structure, and execution flow for
beginners, and many learners rapidly delivered prototype applications compared to
those receiving traditional instruction only. But the approach showed a significant
disparity between novice and advanced learners in how they had used and thrived
with vibe coding. Novice students generally created functional but inefficient
or messy code. They often found it difficult to elaborate on the logic behind Al
suggestions and demonstrated a low level of proficiency with debugging principles.
By contrast, advanced students generally approached vibe coding as a collaborative
tool: they interacted in "talk" with the Al iteratively in context-rich ways, engaged
in systematic problem-solving, and used Al output to refine architecture and design
choices. Such behaviours correlate with greater computational literacy and technical
maturity. Existing evidence from previous academic cases has highlighted a similar
pattern between the two groups, where the majority of the use of Al (80 %) was
from "beginners", as this is when the students generated code themselves, while
only 40 % from the advanced students used Al for the same purpose [11, 16]. Less
naive learners were more likely to use Al for hypothesis testing, efficiency gains,
or small, targeted improvements. This pattern supports the final analysis that the
educational potential of vibe coding will rely heavily on previous experience and
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conceptual preparation of students. Furthermore, qualitative analysis of instructor
responses indicated that while vibe coding can enhance students’ creative
interactions, targeted instruction on critical thinking and debugging still must be
addressed by teachers. Without intentional guidance, heavy Al application can stifle
mastery of core programming elements. Mor generally, the results highlight a need
for curricular model balances (a blend of traditional content on the one hand and
Al mediated contexts on the other) so that students cannot only generate code, but
can also justify their design choices and understand.

Funding
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Conclusion

Implementation of Al and vibe coding in higher education will bring
opportunities and issues respectively. As is argued in the present study, vibe
coding provides a practical and motivational option for novices by removing
some of the hindrances to new entry and a great deal of the emotional stressors of
traditional instructions. Al-enabled interactive platforms allow instant feedback,
speeding up prototyping, and giving an encouraging sense of progress — important
in large-scale educational systems where it’s challenging to offer personalized
coaching [16]. Nevertheless, the empirical evidence reviewed here is clear that
vibe coding is an inadequate substitute for traditional programming instruction.
Al-supported solutions could help beginners come up with working solutions,
but without the conceptual abilities — the ability to reason computationally,
formulate problem-solving strategies, and apply technical judgment in order to
make sense of and validate and optimize Al code — to level up to more advanced
students. Vibe coding lends itself to more complex and nuanced explorations,
making it easier for more experienced learners to derive value from them through
guided prompting and a well-orchestrated debugging approach. This emphasizes
that the real difference lies in learners’ foundational preparation and effective
implementation. Without such preparation, over-trust in Al can slowly erode
critical thinking and, eventually, slow long-term professional growth. There are
also questions about software quality and collaboration. Work done mostly from
Al-generated code is often brittle, complex to scale and not easily maintainable.
Additionally, team collaboration can be detriment if learners lean on automated
solutions without understanding logic behind them: common thinking, code check
practices and co-designed decisions require transparency and understanding.
So, vibe coding should be implemented in tandem with teaching explicit code
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understanding, debugging, collaborative development. So, to conclude, vibe
coding can be seen as a fantastic companion to classical programming education,
not the ultimate replacement. Its best advantages have been increased engagement,
prompt comments, and more safe experimentation — especially for newcomers.
Yet, in order to produce competent and independent developers, further education
needs to manage the tension between Al-driven workflows that support advanced
workflows and instruction that lays those computational foundations, followed
by a professional programming process. Vibe coding can be valuable in early
software engineering education for prototyping of applications and development
of applications when implemented and taught suitably [12]. In addition, the
adoption of vibe coding into Kazakhstan’s hig her education can be informed
by structured scaffolding, ongoing assessment, and intentional development of
technical reasoning so that students are not only producing working prototypes but
also possessing the enduring competencies necessary for sustainable and lasting
success in software development.
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KOFAPBI BIVIIMJIEI'T VIBE CODING: BACTAYIIBLUIAP
MOTHUBAIUSACHL, KATEJEPAI TY3ETY
7KOHE IEJAT' OT' MKAJIBIK CKA®®OJIIUHI

Byn makanaoa scoeaper 6inim depy koHmekcminoe «8alO-KOOUH2»
KyoosLivicoinbly (Al Kypanoapel apywiivl npoMnmia HezizoenzeHn KOO
2eHepayusAcyl, dceden NPoOMomunmey, UMepamuemi mecminey dHcone
Al-osrcemexwiniciven KamenepOoi myszemy) oKy yoepiciie blKnabl
manodanadvl. 3epmmey cananvik, CUNAMMAMALBIK-I30eHICMIK OU3AaliHaa
HezizOenin, Al-komezcimen 6azoapramanay OLiMiH OKbimy, ecenmeyiui
ounay (computational thinking) scone cmyoenm modxcipubeci OoubIHIA
ACAPUANAH2AH MAKALALAP MeH OKY-modcipubenik mamepuanoapobvi
uHmezpamuemi woxy apkvlavl xcyuenetioi. Takpipvinmolx manoay
Homudcenepi 8auO-koOuHemiy bacmanksvl Kezeyoe MOMUBAYUAHDI
apmmuipuin, 0Ky Ma3acbi30blblH A3aUmMybl HCOHE CUNMAKCUC/KYPBLTLIMObL
me3 MeHeepyae Komekmecyi MyMKiH ekeHin kopcemeoi. CoOHbiMeH Kamap
Jrcanadar ylipeHyuiinepoe «Kapa Hcouix ocepiy, aznu Al nomuoicenepine
wamaoan meic CeHiM, arcopummoix myciHyOiH masazoviavl, KHcyueni
Oebaz new apxumekmypanvlk ounayovly daciz0iei CUsKmol moyexkenoep
oatikanraovl. Convimen bipee makanada 6y mocinoi Ka3aKCmauoblK
JHco2apel 0Ky OpblHOApbIHLIY modxcipubecine Oellimoen eH2i3yOiy
e3exminiei aman eminedi, cebedi yugpavlk 0a20611apovl Oamsimy Oy2inei
oinim bepy okcylieciniy bacmvl MAranmMapeinbly Oipine auHANbIN OMbIP.
Baiib-kooune Oypuic ylisimoacmuipulizan dHcazoaioa cmyoeHmmepoin
KbI3bI2YWbLIbIZbIH 0aMbln, 030i2iHel i30eHyze, KamenepoeH KopblKnai
madcipube scacayaa yipemeoi. [lecenmen Al Kypandapsl mex kemexuii
PO amKapwin, OKbIMYWbIHblY 6a2bim-6a20apsl MeH meper mycinoipyimen
Kamap sxcypeeHoe 2aHa ublHalivl Homudice depeoi.

Kinmmi cesdep: saiibo-kooune, cenepamuemi Al, bazoapramanayovl
oKbIMY, ecenmeyiw olnay, oebae, scozapul Oinim, AI-Kondayvimer oK.
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Pecny6sinka Kazaxcran, r. AcraHa.
IMoctynuio B penakmuio 24.01.26.
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VIBE-KOIUHI" B BBICHIEM OBPA30BAHUN:
MOTHUBALIUA HAYNHAIOIIUX, TPOBEJIBI
B OTJIAJIKE U IEJATOr'MYECKU CKA®DOJIUHT

B cmamve paccmampusaemcs (enomen «8aibO-KoouHzay Kax
Al-nooodepoicueaemoli npakmuxu 00yueHus npopamMmupo8anuio,
OCHOBAHHOU HA NPOMIM-2eHepayul Kood, ObICMpoM NPOMOMURUPOEAHUL,
umepamueHomM mecmupoganuu u Al-opuenmupogaHnom ucnpasienuu
owubok. Hccnedosanue 8bINOIHEHO 8 I02UKE KAYECMBEHHO20 ONUCAMETbHO-
UCCIe008amMeNbCKO20 OU3AUHA U ONUPAEMCSl HA UHMEZPAMUGHDLIL AHAU3
nyonuxayuil u yyeoHo-npaxmuyeckux Keticos no Al-accucmupoganmomy
NPOZPAMMUPOBAHUIO, PA3EUMUIO GbIHUCTIUMENbHO20 MbIULLEHUSL U YYeOHOMY
onvimy cmydenmos. Temamuyeckull aHanu3 noKa3vleaem, 4mo 8atd-KoOuHe
CHOCODEH NOGLIUATIG MOMUBAYUIO HAYUHATOWJUX, CHUICATb MPEBONCHOCD
U YCKOpsimb 0Cc80€HUe 6A308bIX NPEOCMABLEHUL O CIPYKIYPE NPOSPaAMM
U cummaxcuce 3a cyem ObICMPLIX YUKI08 06pamHoil ces3u. Buecme ¢
mem GuISIGNSIONCSL 3HAYUMbLE 02PAHUYEHUs.: PUCK «dpghexma ueprozo
SUWUKAY, CMeuenUue 6HUMAHUsL K 20moebiMm Al-omeemam, Heoocmamounoe
paseumue aneopummuyecKo2o MblulleHus, HA8bIKO8 0eKOMNO3UYUU
3a0a4 U cucmemamuieckozo omiadku. JonoinumenvHo 6 cmamoe
nooyepKugaemcs NpAKmMuyeckKdas 3HAYUMOCMb 8HeOpeHUs 8ai0-
Koounea 8 obpaszosamenvuyio cpedy Kazaxcmana, 20e cywecmeyem
nompebHocms 8 0OHOBIEHUU MeMOO08 00YyUeHUs U NOBbIUEHUU
yupposoii epamomnocmu yuawuxcs. Ommeyaemcs, 4mo epamomHoe
couemanue Al-uncmpymenmoes ¢ mpaouyuoHHbIM NPEROOABAHUEM MONCEM
CnROCOOCMBOBAMb POPMUPOBAHUIO CAMOCTOAMETLHOCU, KPUMUYECKO20
MbILULEHUS U YCHOUYUBO20 UHMEPECA K NPOSPAMMUPOSAHUIO, NPU YCII08UU
nedazocutecko20 COnPOBONCOEHUsL U MEMOOULECKO20 KOHMPOJISL.

Kniouesvle cnosa: 8aiib-xooune, cenepamusnviii MU, obyuenue
NPOCPAMMUPOBAHUIO, GLIYUCTUMENbHOE MblULIEHUE, OMIAOKA, Gbicuiee
obpaszosanue, Al-ycunennoe ooyuenue.
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