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Abstract. In the context of rapid integration of artificial intelligence (AI) into all spheres, including education,
understanding its impact on the learning process, especially in the field of programming, is of paramount importance. The
aim of this paper was to identify and evaluate the impact of AI on the formation of students’ programming competences
and to develop recommendations for optimising its application in the academic environment. The study was conducted
using empirical methods, including anonymous questionnaire survey of second-year students of two leading universities.
The study found that 100% of surveyed students actively used Al in the learning process, with a significant majority
(78.5%) regularly interacting with Al applications, indicating a high degree of dependence, exacerbated by insufficient
fundamental training and limited access to paid resources. It was found that students often perceive Al outputs uncritically
and tend to focus on getting ready-made code without delving into understanding the algorithms, potentially leading to
a loss of autonomy and errors. Despite these challenges, Al is showing significant benefits such as personalising learning,
increasing efficiency and engagement, positioning itself as a powerful support tool for educators. The data obtained
also indicate insufficient differentiation of the concepts of “AI” and “neural networks” among the respondents, which
emphasises the need for deeper theoretical training and development of analytical skills. The results of the study provided
valuable information for teachers and educational programme developers, allowing them to adjust approaches to teaching
programming, to strengthen the emphasis on critical thinking and independence, and to develop methods for effective
integration of Al into the educational process, taking into account its advantages and limitations
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H INTRODUCTION

The educational process cannot be imagined without the
active introduction of artificial intelligence (AI), especial-
ly in the field of programming. The rapid development of
technologies and the growing demand for qualified spe-
cialists in the field of information technology, the use of
Al in teaching programming opens new horizons for stu-
dents and teachers. For faculty, the impact of Al on student
learning is of great interest (Shevchuk & Hunaza, 2025).
Research on the application of Al to facilitate programming
instruction is actively developing. A. Tseplyaev (2023)

noted that there are more and more ways to simplify the
process of learning programming through the emergence
of Al-based code generation models that can be used in the
implementation of low-level tasks. This can allow students
to focus on higher level algorithms.

A. Sazonov (2024) noted that the use of Al in soft-
ware development opens unique opportunities for pro-
grammers to improve creation processes, optimise code,
automate tasks, and even create innovative solutions.
K. Kurbanova (2025) in her article noted that the use of
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artificial intelligence in the organisation of self-study of
“Fundamentals of Programming” opens new opportunities
for effective, flexible and personalised learning. In turn,
S. Bevzenko (2024) emphasised that the study of automat-
ic programming methods with the use of artificial intel-
ligence is a promising direction that has the potential to
change the ways in which program code is created. Auto-
matic programming in natural language makes the process
of creating software code more accessible for people with-
out specialised IT education, which expands the potential
audience of developers. M. Kaleem et al. (2024) noted that
solving a typical programming problem involves algorith-
mic thinking, pattern recognition, decomposition and ab-
straction skills. These skills are the foundation of compu-
tational thinking (CT) and are essential for a programmer.
Therefore, the programming instructor needs to consider
these skills when assessing students. Universities are grad-
ually adjusting the curriculum of undergraduate students
to include more computer-oriented courses such as data
mining, Python programming, and database applications,
argued S. Zhang et al. (2023).

The new phase is related to the introduction of genera-
tive Al based on Large Language Models (LLM) such as GPT
(OpenAl), Gemini (Google), Llama (Meta) and Claude3
(Anthropic). O. Herden (2024) wrote that generative artifi-
cial intelligence (GIA) has caused a big stir recently. These
systems have the ability to generate text, images, or other
data using generative models. They will have an impact on
all kinds of knowledge work, especially writing computer
programmes. For software developers, the way of working
will change using these systems. Therefore, it is necessary
to show students the use, possibilities and limitations of
these techniques.

Embedding generative Al into specialised platforms is
considered to be a more effective approach. K. Kuramit-
su et al. (2023) observed that coding assistance with deep
learning is an emerging problem that has attracted a lot
of attention in the software development community. To
compactly integrate coding assistance with deep learning,
the authors focused on neural machine translation (NMT),
which allows users to translate natural language descrip-
tions into expressions in a programming language such as
Python. In turn, M. Abolnejadian et al. (2024) believe that
it is possible to teach students an introduction to Python
programming through a dedicated learning platform that
uses ChatGPT to create personalised learning materials
based on each student’s educational experience. P. Me-
non (2023) suggested using GitHub Copilot, which can
provide coding suggestions and generate correct and read-
able code in common programming languages. The use of
Copilot in programming courses encourages teachers to
learn about Copilot’s capabilities and how they could adapt
their teaching by incorporating an Al assistant capable of
generating code. S. George & P. Dewan (2024) noted that
the success of GPT in coding tasks made it important to
consider the impact of GPT and similar models on the
teaching of programming.
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Students’ use of GPT to solve programming problems
can hinder their learning. However, they can also gain sig-
nificant benefits such as quality feedback on programming
style, explanations of how a given piece of code works,
help in debugging the code, and the ability to see valuable
alternatives to their code solutions. The aim of this paper
was to comprehensively analyse the impact of Al on stu-
dents’ programming skills and to identify optimal strate-
gies for its use in the learning process.

B MATERIALS AND METHODS

An empirical study in the form of an anonymous ques-
tionnaire was conducted to investigate students’ general
awareness of, and attitudes towards, the use of artificial in-
telligence in education, as well as the extent to which they
depend on AI when studying programming. This method
was chosen as it was considered the most suitable for col-
lecting data on the opinions, knowledge, and behavioural
patterns of a large group of respondents while ensuring
confidentiality and minimising response bias. The study
took place in the 2024/25 academic year and involved 65
second-year students from two higher education institu-
tions: J. Balasagyn Kyrgyz National University (25 students
from the IVT-23 group) and Al-Farabi Kazakh National
University (branch in Bishkek) (40 students from the KI-
23 group). All respondents were enrolled on the “Program-
ming” course, ensuring the relevance of the sample for the
purposes of this study.

Traditional paper questionnaires were used for data
collection. The questionnaires were self-administered, al-
lowing students to answer at their own pace and without
direct influence from the researchers. The form of the sur-
vey was mixed, including both closed-ended questions with
suggested answers and open-ended questions requiring ex-
tended comments. The questionnaire consisted of eight key
questions aimed at gathering information about different
aspects of students’ interactions with Al:

1. What do you know about AI? (Answer options:
(a) nothing; (b) a little; (c) know enough; (d) have full
knowledge).

2. Is there a difference between the concepts of AI and
neural networks? (Answer options: (a) yes; (b) no; (c) these
concepts are interrelated).

3. What Al-related resources are you aware of? (An-
swer options: (a) list if you know; (b) don’t know).

4. Are you aware of any neural network resources and
if so, which ones? (With an open field for listing).

5. Have you had to work with Al-related applications,
and if so, which ones? (With an open field for enumera-
tion).

6. Does Al help you in your studies or, on the contra-
ry, does it prevent you from thinking independently and
solving problems? (Answer options: (a) helps; (b) hinders;
(c) both; (d) do not use AI).

7. How often have you had to use Al in your studies
and which application would you favour? (With an open
field to indicate frequency and preference).
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8. Would you like to associate your activity with Al in
the future? (Answer options: (a) yes; (b) no; (c) maybe).

The questionnaire procedure was conducted in class-
rooms in the presence of researchers, who ensured the distri-
bution and collection of questionnaires, as well as answered
students’ clarifying questions on the wording. Anonymity
of participation was strictly observed to ensure the validity
of the responses. The survey was conducted in accordance
with the ethical principles specified in the Guidance Note
of the European Commission on Ethics and Data Protec-
tion (2021). The data obtained were subjected to quantita-
tive and qualitative analyses. Quantitative analysis involved
calculating the percentage of responses to closed questions.
Qualitative content analysis was applied to the open-end-
ed questions to identify recurring themes, usage patterns,
and students’ overall perceptions of Al. The results were

presented in the form of tables and infographics for clari-
ty. Particular attention was paid to identifying correlations
between the level of knowledge about Al, frequency of its
use and perceived usefulness/harm to the learning process.

M RESULTS AND DISCUSSION
Analysing the results of the student questionnaire
In order to analyse and systematise the data obtained from
the students’ questionnaire results regarding their knowl-
edge and use of artificial intelligence in the learning process,
the responses were collected and summarised in Table 1.
Table 1 refers to the use of Al in the learning process
not in relation to a specific discipline, but in general. The
infographic on the results of this survey is presented in Fig-
ure 1. The responses to questions 2 and 7 were 100%, so
they are not shown in the diagrams.

Table 1. Results of students’ questionnaires about knowledge and use of artificial intelligence in teaching

No. Question Answer 1 Answer 2 Answer 3
Know a little — 67.7% (44 Know enough - 32.3%
5
1 What do you know about AI? students) (21 students)
9 Is there a distinction between Al and | Concepts are interrelated —
neural networks? 100% (65 students)
3 What Al-related resources are you ChatGPT - 100% Gemini — 44.6% Copilot, DeepSeek — 10.8%
aware of? (65 students) (29 students) each (7 students each)
4 Are you aware of any neural network Positive — 32.3% Negative — 67.7%
resources and if so, which ones? (21 students) (44 students)
. s Affirmative — 78.5% Negative — 21.5%
?
5 | Have you worked with Al applications? (51 students) (14 students)
6 Does Al help you in your studies? Yes — 66.15% (43 students) | No — 33.85% (22 students)
How often have you had to use Al in o
7 your studies and which application Used — 100% (65 students) ChatGPT — 100%
(65 students)
would you favour?
8 | Would you like to get involved with AI? | Yes — 80% (52 students) No — 20% (13 students)

Source: compiled by the authors

1. Knowledge about AI

80%
60%
40% B Know a little bit
20% . B Know enough
0%
4. Are theresources of neural networks known?
100%
50% M Positive
0% - W Negative
()
80% 6. Does Alhelp with learning?
0
60%
40% | Help
20%
° . W It's interfering
0%

3. Known Alresources

150%
B ChatGPT
100% M Gemini
50% Copilot
0% . DeepSeek
100% 5. Work with Alapplications
50% B Worked
0% [ H Didn't work
0
100% 8. Want to link activities to AI?
(]
80%
60%
40% M Yes
20% - No
0% |

Figure 1. Results of students’ questionnaires on the application of Al

Source: compiled by the authors
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The analysis of answers to the first question of the
questionnaire confirmed the expected results correspond-
ing to the level of training of second-year students who
demonstrated a basic understanding of AI concepts. At the
same time, the answers to the second question revealed
a significant need for clarification of terminology: 100%
of respondents indicated the relationship between AI and
neural networks, but in an academic context it is necessary
to clearly distinguish these concepts, as neural networks
are only a subset or one of the approaches within the broad
field of AL Responses to the third question regarding known
Al resources were generally acceptable given the students’
active use of neural networks. However, it was noted that
respondents use only a limited range of available educa-
tional resources designed to optimise the learning process.

Of particular interest were the answers to the fourth
question, which confirmed the previously identified ten-
dency for the majority of students not to distinguish be-
tween Al and neural networks. According to the results of
the fifth question, 78.5% of students actively interact with
AT applications; while 21.5% do not use them for objec-
tive reasons, for example, due to the lack of regular access
to the Internet. In response to question six, 66.15% of re-
spondents gave a positive answer regarding the usefulness
of Al in learning, although they recognised a limitation in
critically thinking about the results obtained from Al. The
remaining 33.85% expressed a preference for independent
problem solving, motivated by a desire to understand the
logic behind decisions. Finally, 80% of students expressed
their willingness to link their future professional activity
with Al, which is an expected result, given the dynamic
development of the IT sphere, but does not exclude the
presence of students with other career orientations.

There is a discussion regarding the potential impact of
Al on the programming profession. D. Amodei, CEO and
Cofounder of Anthropic, predicts that AI will generate up
to 90% of code in the next 3-6 months, and then almost all
code within a year (Pangambam, 2025). However, not all
experts share this pessimistic scenario. Current automatic
code generation capabilities demonstrated by tools such as
Copilot and ChatGPT show that the generated code often
contains errors, which precludes full trust in it. The statis-
tics of GitHub (2023) showed that users accept only about
30% of the code offered by Copilot, although the accept-
ance rate increases with increasing experience with the
tool. However, a Stanford University study showed that the
use of Al can lead to an increase in the number of errors in
code written by programmers, suggesting that the impact
of Al is ambiguous (Prather et al., 2024).

The results of the survey, which showed 100% use of
AI by students in the learning process, indicated the for-
mation of a high degree of dependence on artificial intelli-
gence. It is important to note that students tend to uncriti-
cally perceive the answers generated by Al, believing them
to be optimal and not allowing for the possibility of errors.
When asked to explain the algorithmic basis of the generat-
ed code, students often find it difficult to give explanations,
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which indicates the priority of obtaining a ready result over
understanding the essence of the solution. Consequently,
in the process of teaching programming it is necessary to
emphasise students’ attention to their responsibility for the
final result and to develop the skills of critical evaluation
of solutions offered by AL

Advantages and disadvantages of using Al in education
The use of Al in the educational process has a number of
positive aspects. Generative Al systems capable of gener-
ating code (GenAl code generators) can automate routine
tasks of writing low-level code, allowing students to focus
on developing high-level algorithms, as M. Dolinsky (2024)
noted. A study by M. Liffiton et al. (2023) showed that the
CodeHelp system effectively answers students’ questions
without generating ready-made code, facilitating inde-
pendent search for solutions. The work of D. Cambaz &
X. Zhang (2024) demonstrated the potential of LLM-based
code generators in the role of teaching assistants and vir-
tual tutors to enhance teaching and learning. An approach
based on data and principles from educational psychology
as well as computational pedagogy indicates a significant
increase in student engagement and mastery in learning to
code in Al-based virtual environments, according to F. Sar-
shartehrani et al. (2024).

AI TA developers note that models such as ChatGPT,
LLaMA, and Gemini demonstrate outstanding abilities to
understand, generate, and explain code in a programming
context, making them promising tools for teaching assis-
tants (Lee et al., 2023). Moreover, research suggests that
some LLMs may rival or even surpass the abilities of some
students. N. Humble (2024) argued that ChatGPT is capa-
ble of providing correct or partially correct explanations
and solutions in software testing and programming that
can be improved through operational development. Simi-
lar results were obtained for Copilot, where up to half of
the programming tasks could be solved using the original
description and the remainder using operational engi-
neering techniques.

However, along with the benefits, there is a downside
to using Al Generative models can produce erroneous code
and produce different answers to the same query. In this
regard, AI TA supports the concept of “Subgoal learning”,
an effective learning strategy that helps students decom-
pose complex tasks into subtasks (Lee et al., 2023). Despite
the ability of large language models to answer questions,
write essays, and solve programming tasks, the generated
prompts may contain misleading information or be insuf-
ficiently detailed, especially in the final stages of the tasks
(Roest et al., 2024).

Generative Al (GAI) often exhibits weaknesses in more
complex tasks such as identifying vulnerabilities in soft-
ware, working with object-oriented approaches in pro-
gramming, and tasks that require both conceptual under-
standing and directly writing code (Denny et al., 2023). It
is important to note that these challenging tasks for GAI
are often similar to those that cause difficulties for the
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students themselves. Modern software development, espe-
cially in large-scale projects, requires from future special-
ists not only the ability to write code (which GAI tools can
perform), but also teamwork skills, effective communica-
tion and constant human interaction with colleagues and
users, which GAIs at the current stage of development are
not able to reproduce at the human level. The problems
of GAI accuracy are compounded by the fact that systems
are not aware of their own inaccuracies, which can mis-
lead students. Moreover, effective use of GAI presupposes
strong foundational knowledge, which is a challenge in the
context of modern education, where there is a tendency to
reduce the hours of study of basic disciplines. Therefore,
it is recommended that instructor supervision is exercised
when integrating GAI into the educational process to en-
sure that students’ use and conclusions of the system are
consistent with the course content. Effective implementa-
tion of Al in education also requires revision of curricula
and assessment methods to take into account the devel-
opment of students’ skills required to work in a pervasive
automation environment.

H CONCLUSIONS

The results of this study strongly suggest that there is a
significant problem with the nature of students’ use of Al,
which is particularly critical given their future specialisa-
tion in information technology. There is a clear and grow-
ing dependence of students on Al, which appears to be due
to several factors. First of all, it is insufficient fundamental
training in core disciplines, exacerbated by the reduction of
teaching hours. In addition, limited technical background
or access to advanced Al tools plays a role, forcing students
to rely on commonly available but not always optimal
solutions. Despite the undeniable benefits of Al in teaching
programming, there are significant challenges to its inte-
gration. A key issue is the financial inaccessibility of many
professional Al platforms, which limits students’ ability to
learn advanced tools. Moreover, excessive and uncritical
use of Al leads to a loss of autonomy in problem solving.
Students often fully trust the results generated by AI with-
out critically evaluating them, which can lead to the im-
plementation of incorrect or inefficient solutions. This, in
turn, hinders the development of a deep understanding of
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AHHoOTauua. XacaiMa MHTeJUJIEKTTUH OapAblK TapMaKTapra, aHblH MYMHAe OuiuM Oepyyre kaHa OKyy IpoliecChHe
UHTerpanusa OoJIylly, e3reue MporpaMMalio0 TapMarblHa TUWTM3reH TaaCUpUH TYLIYHYY ©3rede MaaHure 33. By
UIITUH MakKcaThl CTYAEeHTTepAWH MNPOorpaMMaioo KOMIIETEeHIMACHIHBIH KaJIbIITAHBIIIBIHA XXacajiMa WHTeJJIeKTUH
TaacupuH 0aajioo xaHa aHbl aKaJeMUAJIBIK Y6lpeJie ONTUMAIAYY KOJIAOHYY 60OI0HYA CYHYIITapAbl UIITEM YbITYy OOJIyI
acenreJsieT. V3migee sMNUPUKAIBIK METOAAOPAY XaHa aHbIH UUYMUHE KU aJIABIHKbl YHUBEPCUTETTHUH SKUHYU KyPCYHYH
CTyJIeHTTEepPHUHUH aHOHUM/IYY CYPaMXBLJIOOCYH KOJIJOHYY MeHeH XYpry3yJjareH. M3uigee kepcoTKeHAOH, CypaMKbLIOOTO
aneiHraH crygeHtrepaud 100 % okyy mpoleccuHAe XacajaMa HWHTeJJIEKTH XKUrepAyy KOJIIOHYILIAT, ajl 3MU OJIYTTYy
kemuysyry (78,5 %) xxacajMa MHTeJUJIEKT TUPKEMeJIepU MeHeH Y3TYJITYKCY3 UIITelIeT. ByJ1 ko3 KapaHIbLUIBIKTHIH )XOTOPKY
JEeHr?3JIUH KepceTyn Typar. OwmoHAo# 3jie, GyHAaMEeHTAaJAbIK AasApABbIKTHIH XKETUIICU3AUTH XaHa aKbl TOJIOHYYYY
pecypcrapra XeTYYHYH uYeKTeJareHAuru fa OyJl maceseHu KypuyTaT. CTydeHTTep keOyHUe »acajiMa WHTEJIJIEKTUH
WIIUHUH HaThIKajapblHA TepeH MaaHu OepbecTeH 3Jie KaObLI ajibll, aJlfOPUTMAEpAN TYWIYHOeU TypyI, Aasgp KOAOY
aiyyra 6acelM Xkacamart. byJ 3 anfplHUa apakeTTeHYYHY XOroTyyra kaHa KaTajapAblH naijaa OoJIylIyHa ajbll KeJieT.
Byn kelireiiiepre kapabacTaH, acajiMa HHTEJJIEKT OKYTYyHy >XeKeJemTUpPYY, 3PPeKTUBOYYJIYKTY >KOTropyJaTyy
’kaHa MyrajJuMep YYYH KY4YTYY XapAamubl Kypajl KaTapbl OJIYTTYY apThIKUbLIBIKTapbl KepceTeT. CypaMXbIJIOOHYH
JKBIBIHTBITBIHAA aJIbIHTaH MaaJjibiMaTTapra KaparaHfa peclnoHAeHTTepAuH apachbiHfa “KacajiMa WHTeJJIEKT” MeHeH
“HelipoHOyK TapMakTap” TYIIYHYKTODYHYH OPTOCYHAArbl aiiblpMaybLIBIKTaAp[bl TaK TYMIYHYYHYH JXOKTYTY KOPYHYII,
TEePEHUPI3K TEOPHUAJIBIK OKYTYYHYH KaHa aHaJIMTUKAJIBIK OU XKYTYPTYYHY OHYKTYPYYHYH 3apbUIABITEL KOPYHYI TyparT.
W3unieeHyH HaThIlKajlapbl, MyrajJuMep aHa OKyy IUIaHJAapbhlH UIITEN YbITyydyJjiap YUYyH Oaajlyy MaassiMaTTapAbl
Oepur, ajapra IporpaMMaJjIoOHy OKyTyyra OOJIFOH MaMUJIEHU OHJO0OTr0, KPUTHUKAJIBIK OH XYTYPTYYIe XKaHa e3 ajfblH4a
OpKYHJIeere 6achiM Xacooro, aHbIH apTHIKYBLJIBIKTAPBIH XaHa KeMUYMJIMKTEePUH 3CKe ajlyy MeHeH ’XacajMa UHTeJIJIEKTTU
ouimM 6epyy npoijeccuHe 3GGeKTUBAYY MHTErPALUAIOO bIKMaJapblH UIITEN YbITyyra MyYMKYHAYK OepeT

Herusru cespep: 6uium 6epyy Ipoleccy; aBTOMaTTAIITHIPYY; miaTdopmanap; ChatGPT; Gemini; DeepSeek; GitHub
Copilot

Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025


https://orcid.org/0009-0009-6787-9404
https://orcid.org/0009-0004-8786-8108

m Bulletin of the Jusup Balasagyn Kyrgyz National University, Vol. 17, No. 2, 2025

The use of artificial intelligence in teaching programming to students

Mcnonb3oBaHMEe MCKYCCTBEHHOIO MHTeNNEeKTa
B 06y4YeHMU CTyaeHTOB NporpaMMMUpPOBaHUIO

Oamup bonot6aeB

Crapmmuii IpenogaBaresib

KbIprei3ckuil HallMOHAJIbHBINM yHHUBepcuTeT nMeHH JK. BasacarsiHa
720033, yn. ®pyH3e, 547, r. bumkek, Keipreizckas Pecny6iinka
https://orcid.org/0009-0009-6787-9404

Maipambek TeMupoB

JlonieHT

KeIpreickuii HallOHaJIbHEIN YyHUBepcuTeT uMeHu K. banacarsina

720033, yi. ®dpyH3e, 547, r. bumkek, Keipreizckasa Pecniyburika
https://orcid.org/0009-0004-8786-8108

AHHOTaUMUA. B yCJIOBUAX CTPEMUTEIbPHON MHTErpanuu HCKyccTBeHHOro uHTesuiekta (VM) Bo Bce cdepsl, BKIIOYAA
obpas3oBaHue, IOHNMaHMe ero BJINAHMUA Ha Ipolecc o0ydeHus, oco0eHHO B 06J1aCcTH MpOorpaMMUpOBaHUsA, TpuobpeTaeT
nepBoCTelleHHOe 3HaueHue. llespio JaHHON pabOTHl OBIIM BBIABJIEHWE U OlleHKa BiauaAHUA MU Ha ¢opmupoBaHue
KOMITIeTeHI1I CTyJeHTOB B 00JIaCTH IPOrpaMMUPOBaHNA 1 pa3paboTka peKOMeHAalNIi 10 ONTUMHU3ALNH ero IpUMeHeHUs
B akajieMuueckoi cpefie. MicciejoBaHre IPOBOANIIOCH € UCNOJIb30BaHKEM SMIMPUYECKUX METOO0B, BKJII0Uasi aHOHUMHOe
AHKeTHpOBaHNe CTYJeHTOB BTOPHIX KypPCOB JIBYX BeyI[X YHUBEPCUTETOB. B X0ie ncciiefoBaHNsA OBLII0 YCTAHOBJIEHO, UTO
100 % ompoleHHBIX CTYIeHTOB aKTUBHO UCNOJb3yI0T UM B yueGHOM mpoliecce, IPU 3TOM 3HAaUMTeJbHOE OOJIBIINHCTBO
(78,5 %) perysisspHO B3auMoeicTByeT ¢ UM-NPpUIOXKEHUS MU, YTO CBUAETEIbCTBYET O BBICOKOM CTElNeH! 3aBUCHUMOCTH,
ycyrybJisieMoll HeJoCTaTOYHON (pyHAaMeHTaJIbHON NOATOTOBKOM M OTpaHWYEHHBIM AOCTYNOM K IUJIATHBIM pecypcaM.
BBIABIEHO, YTO CTYAEHTHI 4aCTO HEKPUTHYECKH BOCIPUHUMAIOT pe3ysbTaTel paboThl MU U CKJIOHHBI (HOKYCUPOBAThCS
Ha MOJIy4eHUU TOTOBOrO0 KOJa, He yriIyOJifAAch B NOHMMaHHe aJfOPUTMOB, YTO MOTEHIMAJIbHO NPHUBOAUT K yTpaTte
CaMOCTOATEIbHOCTH U MOABJIEHNI0 OIMO0K. HecMOTps Ha 3TH BBI30BHI, UM AeMOHCTpUpPyeT 3HaUUTe IbHbIe IPeMYyIIecTBa,
Takue Kak IepcoHann3anusa o0ydeHus, NoBulleHne 3()GeKTUBHOCTH U BOBJIEYEHHOCTH, NO3UIMOHUPYACh KaK MOITHBINI
BCIIOMOTaTeJIbHBIN MHCTPYMEHT AJiA IpenofaBaTesieil. IloslydeHHble JaHHBle TakXe yKas3blBalOT Ha HEJOCTATOYHYIO
auddepennuanuio nNoHATUN «HMM» 1 «HeHpOHHBIEe CeTH» CPelN PEeCNOHAEHTOB, YTO NOoAYepKHBaeT HeOOXOAWMOCTHb
0oJsiee TIyOOKOI TeOpeTHYecKoll MOATOTOBKM M Pa3BUTUA aHAJIUTUYECKUX CIOCOOHOCTeH. Pe3ysbpTaThl McCCaeOBAHUSA
NpeIoCTaBJIAIT IIeHHYyI0 NHGOopMaIuio JJia IpenofaBaTesiel U pa3paboTuynkoB 06pa3oBaTeIbHBIX IPOrpaMM, MO3BOJIAS
UM CKOPPEeKTHPOBaTh MOAXOABl K OOy4eHHI0 NMPOrpaMMHUPOBAHUIO, YCHUJIMTh aKLeHT Ha KPUTUYECKOM MBIIIJIEHUH U
CaMOCTOATEJIbHOCTH, a Takxe pa3paboraTh MeToauku 3P deKkTuBHON nHTerpanuu MU B yueGHBIN IpoLiecc ¢ y4eToOM ero
NperMyIllecTB U OrpaHUYeHUl
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