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Experiential Robotics with Artificial Intelligence
and Machine Learning Elements: A Pathway to Programming Proficiency
and Industry 4.0 Competencies in Education

This study examines the educational effect of integrating artificial intelligence (Al) into robotics projects
based on experiential learning to increase the level of programming competencies and develop the digital
skills of future teachers. The implementation of a robotics project with Al elements, such as intelligent navi-
gation and sensory decision-making, was aimed at overcoming the difficulties of students of pedagogical spe-
cialties in correlating the theoretical foundations of programming with solving real problems. It is based on
Kolb's experiential learning model, which ensured the step-by-step involvement of students: from the devel-
opment of Al algorithms for controlling a mobile robot and conducting laboratory tests to the analysis of re-
sults and their reflection. In addition, students organized group work, prepared technical reports, and present-
ed the results in video presentations. An important aspect of the project was the use of real educational sce-
narios, which allowed students to better understand the practical value of Al technologies and see their direct
application in the modern school environment. The project also stimulated communication, peer learning, and
collaborative problem-solving, forming a supportive learning atmosphere. Statistical analysis of the final
grades showed a significant improvement in students not only in the field of programming and solving practi-
cal problems, but also in the ability to design intelligent solutions, which forms important methodological and
digital competencies that are in demand in teaching practice and in the educational environment of Industry
4.0.

Keywords: Artificial intelligence, Experiential learning, Kolb model, Robotics project, Software competen-
cies, Industry 4.0, Digital pedagogical literacy, teaching practice

Introduction

In the era of the Fourth Industrial Revolution (Industry 4.0), the integration of artificial intelligence (Al)
and robotics into the educational process is becoming an essential prerequisite for the preparation of com-
petitive graduates. Although coding remains a key skill, current needs stress wider abilities, such as creating
and running data systems. Robotics projects help build coding skills and allow students to work on real-
world tasks that involve flexible actions and complex controls [1]. This integration forms students' logical
and critical thinking, as well as promotes the development of supra-professional competencies that meet the
requirements of Industry 4.0, including digital literacy, computational thinking, and the ability to innovate
using advanced technologies. At the same time, experiential learning approaches, in particular the Kolb
model, provide an effective methodological basis for combining theoretical knowledge with practical activi-
ties. By involving students in robotics projects with Al integration, pedagogical educational programs form
not only the necessary technological skills for future specialists, but also leadership qualities for working in
smart, interconnected and intelligent educational and industrial ecosystems.

In university practice, programming is mainly taught through lectures and laboratory workshops, the
main task of which is to master the basic concepts of programming languages [2]. Despite the fact that this
approach contributes to the assimilation of theoretical knowledge, it has significant limitations. First, it pro-
vides minimal opportunities for students to relate software concepts to real, data-driven applications. Second-
ly, the lack of practical involvement does not allow students to fully understand the value of programming in
the development of intelligent systems and in the context of Industry 4.0. In contrast, experiential learning

Cepus «lMeparoruka». 2026, 31, 3(123) 161


https://doi.org/10.31489/2026Ped3/161-170
mailto:rausanzilmagambetova@gmail.com
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-7086-3766&authorId=57202223414&origin=AuthorProfile&orcId=0000-0001-7086-3766&category=orcidLink
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-7086-3766&authorId=57202223414&origin=AuthorProfile&orcId=0000-0001-7086-3766&category=orcidLink
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-7086-3766&authorId=57202223414&origin=AuthorProfile&orcId=0000-0001-7086-3766&category=orcidLink

Zh. Zulpykhar, N. Karelkhan et al.

through robotics projects with the integration of artificial intelligence opens up innovative ways to overcome
these shortcomings. Students gain practical problem-solving skills by building and deploying robotic systems
that use navigation, sensors, and adaptive control. This approach lets them use what they've learned in pro-
gramming to solve real-world problems. By doing this, they not only get better at programming but also
build important skills such as critical thinking, problem-solving, and creative thinking, all of which are need-
ed to succeed in Industry 4.0 [3].

Modern research in the field of education increasingly points to the effectiveness of active learning
methods to increase students' motivation to learn programming. One of the promising areas is the integration
of artificial intelligence and robotics into the educational process [4]. Unlike traditional forms of presenta-
tion, robotics projects with Al elements immediately demonstrate the practical importance of programming,
linking abstract algorithms with real tasks of control, recognition or adaptive behavior of a robot. This ap-
proach ensures interdisciplinary learning: students not only master the syntax and logic of code, but also
learn how to apply machine learning, data analysis, and intelligent control methods in pedagogical scenarios.
Programming can be seen as a way to tackle hard problems. This can get students more interested, help them
build digital skills, and let them learn job skills that are helpful for today's industrial needs.

The use of tools such as collaborative programming environments, resource-based models, robotics
simulation microcosms, as well as virtual and augmented reality technologies, forms a research learning
style. The integration of Al feedback mechanisms further enhances learning outcomes by developing self-
regulation and problem-solving skills that meet the requirements of Industry 4.0 competencies.

The use of robotic systems in teaching programming shows high efficiency in the development of cod-
ing skills and the formation of computational thinking among students [5]. In the study [6], pedagogical stu-
dents created algorithms for low-cost robotic platforms using the Python language to control robot behavior.
To assess motivation, the Self-Determination Theory (SDT) was used, which focuses on three key compo-
nents: autonomy, competence, and social interaction. The results showed that working with robotics and Al
tools increased students' sense of independence in developing solutions, increased confidence in their pro-
gramming skills, and increased the level of cooperation within teams. In another study [7], an online labora-
tory using Lego Mindstorms was proposed, where students performed five tasks to control the movement of
a robot. More than 80 % of the participants noted that the robotics modules greatly facilitated the learning of
programming principles. Modern approaches are developing through the integration of Al and gamification
elements [8], which allows students to develop key Industry 4.0 competencies, including creativity, critical
thinking, and adaptive learning.

Another promising method of developing programming skills and building Industry 4.0 competencies is
experience-based learning. Kolb's experiential learning model is a framework often used in this approach.
Research suggests it works well when teaching educators with different learning preferences [9]. For in-
stance, one study [10] used this model to structure mechanics of materials lab sessions. The researchers
found that practical exercises really helped students grasp the theory. In [11], the application of the Kolb
model in a mobile cloud learning environment contributed to the development of social collaboration, im-
proving teamwork and problem solving skills. In the context of integrating robotics and artificial intelli-
gence, the Kolb cycle provides students with a systematic way to engage in real-world tasks such as pro-
gramming autonomous robots, testing algorithms, and analyzing Al solutions. This pilot process not only
increases the level of technical training, but also develops the socio-technical competencies required in the
context of Industry 4.0. Complementary experiential learning methods such as pair programming [12], peda-
gogical design assignments, game learning with elements of Al realism, and quasi-experimental educational
designs also demonstrate the potential of active practice-oriented strategies in bridging the gap between pro-
gramming theory and its practical, augmented Al, application.

This paper puts forward a way of teaching that mixes a robotics project with Kolb’s learning ideas in a
programming class for education students. As part of this approach, students developed Al-based software
codes and algorithms for controlling autonomous robots and their sensor systems. Instead of focusing solely
on microcontrollers, attention was paid to the role of robotics and artificial intelligence as key technologies
in Industry 4.0, used not only in automation and robotics, but also in modern intelligent systems, from smart
manufacturing to adaptive educational technologies. The implementation of this approach allowed students
to test their programming skills in practical conditions, develop problem-solving abilities and gain experi-
ence working with Al-based decision-making systems, thereby bridging the gap between theoretical
knowledge and their real-world applications.
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This research provides two key insights. First, it uses Kolb's experiential learning model in a robotics
programming project to give structure to learning. Second, it checks if this method actually helps students
get better at programming and build skills needed for Industry 4.0. The suggested system aids students in
linking what they learn in class to real-world practice by using tasks that involve robot movement and deci-
sions. In this project, students improved their coding skills and looked at outside elements that affect how
well software is developed, like how sensors work, using data models, and changing solutions when things
change.

The methodological logic of this study is based on the need to engage students in experimentation,
analysis of results, and reflective interpretation. Such a learning cycle supports a gradual deepening of under-
standing and contributes to the formation of sustainable professional skills. In this regard, the proposed ro-
botics project is considered not only as a programming task, but also as a practice-oriented learning envi-
ronment that prepares future teachers for the challenges of digital transformation, intelligent automation, and
Industry 4.0.

Methods and materials

The robotics programming project with the integration of artificial intelligence was developed to evalu-
ate the effectiveness of Kolb's experiential learning model in shaping programming skills and Industry 4.0
competencies. As part of the project, students completed the task of creating intelligent navigation algo-
rithms for mobile robots, which facilitated the transition from theoretical knowledge to practical application.
The project was implemented over three weeks with weekly three-hour classes and began with an introducto-
ry workshop on robot navigation, Al control strategies, and microcontroller systems. The students were di-
vided into small groups (up to five people), which ensured joint problem solving and teamwork. Over the
course of four training sessions, participants developed navigation programs step by step, moving from sim-
ple rule-based algorithms to more complex solutions using Al to support decision-making. The final stage
was the "Smart Robot Challenge — Kazakhstan™ competition, held at the Faculty of Information Technology
(L.N. Gumilyov ENU, Astana) together with the student robotics club. The essence of the competition was
for the mobile robot to autonomously navigate the maze from the start to the end point, while demonstrating
the accuracy of navigation and the stability of algorithms. The competition consisted of four rounds, in each
of which the route configuration was changed, and the format was organized according to the "single elimi-
nation" principle. At each stage, the teams loaded their programs into the robot's microcontroller and con-
ducted real-time tests. The effectiveness was assessed by the speed of execution, the absence of collisions,
and the effectiveness of the algorithm. The creation of a competitive environment in the format of a national
competition not only increased the motivation of students, but also allowed them to model the real challenges
of Industry 4.0 in Kazakhstan, where innovation, adaptability and the introduction of intelligent automation
into the educational process are key factors.

As shown in Figure 1, the contact sessions were structured according to the stages of the experiential
robotics project with Al integration. Figure 2 illustrates the implementation framework of robotics and Al
education based on Kolb’s experiential learning cycle. Each teaching session corresponded to one complete
experiential learning cycle, ensuring systematic progression from concrete experience to reflective observa-
tion, abstract conceptualization, and active experimentation. Throughout the project, students went through
all four stages of the experiential learning cycle: doing, experiencing, thinking and concluding. This ap-
proach allowed them to gradually improve their programming skills, master robot control algorithms, and
integrate Al technologies to solve navigation problems in conditions close to the requirements of Industry
4.0 and educational practice in Kazakhstan.
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2-Figure. Implementation Framework for Robotics and Al Education

As an entrance stage, students took a 15-week course of lectures and practical classes on the basics of
programming languages and gained a basic understanding of the robotic system. This prepared them for the
practical application of knowledge in the integrated environment of robotics + artificial intelligence. The stu-
dents started by performing a basic experiment: for the first time, they programmed the Arduino Uno micro-
controller. The task was to connect ultrasonic distance sensors and adjust the speed control of the robot
wheels.

After loading the program into the microcontroller, the students turned on the robot and observed the
response of the hardware — data from the sensors and the behavior of the motors.

At this stage, the students compared the expected results based on their algorithms with the actual reac-
tion of the robot. In case of inconsistencies, they systematically debugged the program and repeated the tests
until the robot demonstrated the required behavior. The students analyzed the collected data and made
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changes to the conceptual models. Real pedagogical factors were taken into account here: sensor noise,
wheel alignment, and the need to use Al to optimize signals and navigation. This learning cycle allowed stu-
dents not only to master programming skills, but also to form the key competencies of Industry 4.0 — the
ability to work with Al in robotic systems, think critically, solve complex pedagogical problems and apply
knowledge in conditions of real uncertainty.

Results and their analysis

To assess the effectiveness of the project, quantitative data were collected to analyze changes in the lev-
el of programming proficiency and related pedagogical competencies. The main sources of data were the
grades for the project, the midterm exam, and the final exam. The evaluation of the project included several
components: a technical report (50 %), a video presentation (30 %), student engagement and teamwork
(10 %), as well as the results of the Smart Robot Challenge (10 %). This structure made it possible to assess
not only the level of programming skills, but also the key competencies of Industry 4.0 — critical thinking,
communication and joint solution of pedagogical problems. The midterm and final exams had two parts. The
first part (50 %) tested basic programming knowledge. The second part (50 %) assessed how well students
could use their programming skills to solve practical robotics problems. The midterm exam conducted before
the project was completed was considered a pre—test, and the final exam after the project was completed
was considered a post-test.

We checked how well the proposed method worked by comparing two groups of students. One group (n
= 128) did a robotics programming project that followed Kolb’s experiential learning model, which involved
doing experiments, thinking about the results, and understanding ideas. The control group (n = 96) represent-
ed the previous stream of students who did not participate in the project based on the Kolb model. The con-
trol group did a standard project using problem-based learning. The instructor set the teams and topics be-
forehand, and the way the work was done was less structured. The main goal was to produce the required
results, such as sample programs, peer reviews, and presentations, but with little guidance on how to do it.

To check how the project impacted student programming skills, we looked at pre-test and post-test
scores from both student groups. This approach allows us to identify significant differences in the develop-
ment of programming skills and the ability to apply them to solve practical problems. The results show that
the students of the experimental group who participated in the robotics project with Al integration and using
Kolb's experiential learning model had an average score of 50.8 % on the pre-test and 62.4 % on the post-
test. Thus, the average increase in knowledge was +11.6 %, which confirms the effectiveness of the proposed
methodology. At the same time, the students in the control group had an average score of 51.7 % on the pre-
test and only 47.3 % on the post-test, which gave a negative increase of -4.4 %. A comparative analysis
shows that the introduction of a robotics project with elements of artificial intelligence and based on the Kolb
model contributes to a more significant development of students' programming competencies. In terms of
relative value, the effectiveness of the experimental technique was higher by about 16.0 % compared to the
traditional approach. The comparative results of pre-test and post-test scores for both groups are presented in
Table 1.

Table 1
Pre-test and Post-test Results of Experimental and Control Groups
Group Pre-test Mean (%) Post-test Mean (%0) Mean Gain (%)
Experimental 50.8 62.4 +11.6
Control 51.7 47.3 —4.4

To check the data, a null hypothesis (H,) was created:

Ho: There is no real difference in academic results between students in a robotics program using Kolb’s
method (experimental group) and those in a normal program (control group).

To check this, the test scores from before and after the programs were looked at using a t-test. The stats
can be seen in Tables 2 and 3. Table 2 shows that at the start, there was no real difference in scores between
the experimental group (n = 128, M = 50.8 %, SD = 16.4) and the control group (n = 96, M = 51.7 %,
SD = 15.9), with a p-value of 0.487. This means both groups had about the same level of programming skill
before starting.
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But, the after-program scores in Table 3 show a real difference between the groups. The experimental
group had an average score of 62.4 % (SD = 17.2), while the control group had 47.3 % (SD = 16.1), with p
&lt; 0.001. The experimental group’s scores went up by +11.6 % on average, while the control group’s
scores went down by —4.4 %. This suggests that the students in the robotics program with hands-on learning
did much better in programming than those in the normal program.

So, the original idea that there would be no difference was wrong. The data shows that using a robotics
program based on hands-on learning helps students learn programming and other important skills for Indus-
try 4.0. The results of the independent samples t-test for the programming pre-test are shown in Table 2.

Table 2
Results of the programming pre-test (experimental and control groups)
Group n Average value (M), % Standard deviation (SD) | p-value
Experimental 128 50,8 16,4
Control 96 51,7 15,9 0,487

Note. The differences are not statistically significant.

The post-test results and statistical comparison between the experimental and control groups are sum-
marized in Table 3.

Table 3
Programming posttest results (experimental and control groups)
Group n Average value (M), % | Standard deviation (SD) Increase/decrease, % | p-value
Experimental | 128 | 62,4 17,2 +11,6
Control 96 47,3 16,1 —4.4 <0,001

Note. The differences are statistically significant at the level of p < 0.001.

The assignments asked students to: (1) change a teaching issue into a series of steps using flowcharts;
(2) create and run Python programs aiding decisions based on their flowcharts; and (3) check their program
logic with variables in a robot setup. The distribution of total scores for practical programming tasks is pre-
sented in Figure 3. As shown in Figure 3, the median scores for the control and experimental groups were
12.0 and 22.5 respectively, demonstrating a substantial performance advantage of the experimental group.
The median scores for the control and experimental groups were 12.0 and 22.5, showing about a 10.5-point
difference for the experimental group. This supports the idea that using robot-based teaching projects works
well and matches the study’s results, which suggest that robots in learning can boost grades by about 16—
17 %.
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The independent samples t-test showed a statistically significant between-group difference in final as-
signment performance. The experimental group achieved a higher mean score (M = 62.4 %, SD = 17.2) than
the control group (M = 47.3 %, SD = 16.1), with a mean difference of 15.1 percentage points, p < 0.001.
This result indicates that participation in the experiential robotics project with Al integration was associated
with higher programming performance and stronger problem-solving outcomes.

Table 4
T-test results for final assignments (posttest)
Group n Mean (M), % | Standard deviation (SD) | Mean difference p-value
Experimental | 128 62.4 17.2 15.1 <0.001

Control 96 47.3 16.1

Note. The p-value refers to the between-group comparison based on an independent samples t-test.

This study checked if students doing well on the robotics project also did well on the final exam. To ex-
plore the link between students' projects and their final exam grades, Spearman’s rank correlation was used.
This method is useful for seeing how teaching methods affect learning. Data were gathered from 128 stu-
dents and ranked by project grade and final exam score; a low rank means a lower grade, and a high rank a
higher grade. Table 5 shows the correlation coefficient, how sure we are of the results, and the number of
students. The Spearman correlation coefficient (p = 0.267) shows scores on projects are related to final exam
scores (p = 0.0087, 95 % confidence interval). The correlation is not super strong, but it could be because of
both individual work and teamwork in the project. Still, the fact that students who did well on the project
also tended to get higher scores on the exam suggests that using robotics projects can help students learn
programming and other skills needed for Industry 4.0. The results of Spearman’s rank correlation analysis
between project performance and final exam scores are presented in Table 5.
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Table 5
Spearman’s Correlation Analysis results (project and final exam)
Indicator Meaning
Spearman Correlation Coefficient 0,267
p-value 0,0087
N 128
Conclusion

This work details an educational robotics project aimed at improving programming skills and building
Industry 4.0 skills in education students. Rather than just teaching basic programming like syntax, it helps
students create solutions to real educational and tech problems. Through projects, students grow their ability
to solve problems, think creatively, and understand systems, which are all very important in today's schools.

Based on the results, integrating robotics projects into programming courses helps students apply what
they learn in theory. By designing, testing, and improving software, they get experience with complex sys-
tems, data processes, and changing conditions. This hands-on learning helps them understand ideas better
and develop skills that can be used not just in programming, but also in teaching overall.

The approach shows how valuable hands-on, project-based learning can be in teacher education. Taking
part in robotics projects boosts teamwork, thinking, and independent learning. These are key for preparing
teachers to work in tech-filled classrooms. By combining tech problem-solving with educational aims, this
method helps students build job-related skills and gives future teachers what they need to include technolo-
gies in their classrooms as part of Industry 4.0.

Funding: The work was carried out with the financial support of grant funding for scientific and (or)
scientific and technical projects for 2025-2027 from the Ministry of Science and Higher Education of the
Republic of Kazakhstan (IRN AP26196977).
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XK. 3ynmeixap, H. Kapenxan, M. Paxmeros, P. )KunmaramGeroBa

Kacanabl HHTEJIEKT NeH MAIIMHAJIBIK OKBITY 3J1eMeHTTepi 6ap
IKCINIEPUMEHTTIK Po00TOTeXHNKA: OlIiM Oepyae Oaraap/amaJjiay JaFablIapbl
MeH UHaycTpus 4.0 Ky3bIpeTTiJIIKTEePiH JaMBITY 7KO0JIbI

3eprTey Oosamak MyragiMAepAiH OarqapiaManay Ky3bIpeTTUIrH apTTEIPY JKoHE IUQPIIBIK JafIbUIapbH J1a-
MBITY YIIiH NMPAaKTUKANBIK OKBITyFa HETI3/IENTeH POOOTOTEXHUKANBIK jkoOanapra yacaHabl HHTEIUIEKTi (Al)
OipikTipyniH Oimim Oepy ocepiH KapacTblpaapl. VIHTEINIEKTyalabl HABHTALUS JXOHE CEHCOPIBIK MICIHIiM
KaObUIIAay CHAKTBI JKacaHAbl WHTEICKT JJIEMEHTTEpi 0ap pOOOTOTEXHHKAJIBIK >KOOAHBI JKY3€re achIpy
MEeAarOTUKAIBIK ~MaMaHIBIKTAp CTYACHTTEpiHIH OargapiamManayAblH TEOPHSJIBIK HETI3ZAEpiH HAKTHI
Macelnesnep i MenryMeH OalIaHbICTBIPYAarbl KUBIHBIKTAphIH JKeHyre OarbITTaiarad. On MOOWIBAI POOOTTEI
Gackapy JKoHE 3epTXaHAJBIK CBHIHAKTAp[bl XKYPri3y YIIIH jKacaHIbl MHTEIUISKT alrOpUTMAEpIH a3ipieyneH
Oacram HOTIDKEJIEpI Tanjayra jKOHE OJapAbl KepceTryre NeHiH CTYOEeHTTepli Ke3eH-Ke3eHIMEH TapTyabl
KaMTaMachI3 €TeTiH KOJIOAaHBI OKBITYIBIH SKCIEPUMEHTTIK MoeliHe HeriznenreH. COHBIMEH Katap CTyACH-
TTEpP TONTHIK JKYMBICTBI YHBIMIACTBIPABI, TEXHUKAIBIK €CENTep MaifbIHAaIbI )KOHE HOTIKENepiH GeliHe mpe-
3eHTalMsUIap TypiHAe YCHIHABL. JKOOaHBIH MAaHBI3ABI AaCIEKTICI CTYAEHTTEpre KacaHAbl WHTEIUICKT
TEXHOJIOTHSUIAPBIHBIH  TIPAKTHKAJBIK KYHIBUIBIFBIH JKAaKCBIPAK TYCIHYT€ JXKOHE OJApAbIH Kasipri MeKTel
JKaFTalbIHAA TIKENeH KOJIIAHBUTYBIH Kepyre MYMKIHAIK OepeTiH HaKThl OiniM Oepy cueHapuiiiepiH maigana-
Hy Ooxnnpl. J)KobGa coHBIMEH KaTap KapbIM-KaTBIHACTBHI, ©3apa OKBITYIBI JXoHE HpoOiieManapAbl Oipiecim
IISIIY/Al BIHTATAHIBIPIBI, OKYIBIH KOJAMIbl atMochepachlH KaubITacThIpAbl. KOpBITBIHABI OaranapablH
CTaTUCTHKAJIBIK TaJlJaybl CTyACHTTEP/IH OariapiiaMmanay jkoHe MPaKTHKAJIBIK MOCeIeNep/i ey calachiHaa
FaHa eMeC, COHBIMEH Karap IeJarorukaiblk npakTtukana »oHe Wumgyctpus 4.0 Oimim Gepy opracelHIa
CYpaHBICKa M€ MaHBI3Ibl 9/IiICHAMAIIBIK >KOHE HUQPIBIK KY3BIPETTUTIKTEPII KaIbINTaCTHIPATEIH HHTEIIICKTY-
Bl mMenriMaepal xobanay KadieTiHIe Ae alTapIbIKTal )kaKcapFaHbIH KOPCETTI.

Kinm ce30ep: xacaHABl HWHTEIUIEKT, SMIIMPHKAIBIK OKBITY, Komba Mmomenmi, poOOTOTEXHHKANBIK X00a,
OarmapiaManslK Ky3bIperTimik, Wamyctpus 4.0, mudpiblk Merarorukaislk cayaTTBUIBIK, IE€JarOoTHKaJIbIK
MPaKTHKA.

XK. 3ynmeixap, H. Kapenxan, M. Paxmeros, P. )Kunmaram6etosa

JKCIEePUMEHTATIbHAsE POOOTOTEXHUKA € 3JIeMEHTAMH HCKYCCTBEHHOI0 HHTEJVIEKTA
U MAIIMHHOIO 00y4YeHHsI: NYTh K Pa3BUTHIO IPOrPAMMHBIX HABbIKOB
u komnereHuun Uuaycrpum 4.0 B o0pazoBanumn

B sTOM nccnenoBannu paccMaTpuBaeTcsi 00pa3oBaTeNbHBIN 3P (PEKT HHTErPaIH HCKYyCCTBEHHOTO HHTEIIIEK-
ta (I1) B poGOTOTEXHNIECKHE TPOEKTHI, OCHOBAHHBIA HA IPAKTHYECKOM OOYUEHHH, JUIS TOBBIICHHST YPOBHS
KOMIIETeHIIMII B 00JaCTH MPOTrpaMMHUPOBAHUS U Pa3BUTHS LM(POBBIX HABBIKOB OyIymIuX yuurteneil. Peanu-
3a1us POOOTOTEXHUYECKOTO MPOEKTa C AJIEMEHTAMU HCKYCCTBEHHOI'O MHTEIUIEKTa, TAKUMU KaK MHTEJUIEKTY-
allbHasi HaBUTAlMsg U CEHCOPHOE MPUHATHE PELIeHUi, ObUla HampaB/ieHa Ha MPEeoAosIeHHe TPYIHOCTEH CTy-
JCHTOB NEOAArorudycCKux CHCLLHaJ'IbHOCTeﬁ B COOTHECCHUHN TCOPETHUYCCKHUX OCHOB INPOrpaMMHpPOBaHUA C pe-
IIEHWEeM peabHBIX 3a4ad. OHa OCHOBaHA Ha IKCIIEPUMEHTaNbHOI Moxenn oOydenus Konba, koTopas obec-
MeYrBalla O3TaITHOE BOBJICUEHHE CTYCHTOB: OT Pa3pabOTKH alrOpPUTMOB HCKYCCTBEHHOTO MHTEIIIEKTA JUIS
YIIpaBJIeHHs] MOOMIBHBIM POOOTOM U MPOBEAEHHS JTaOOPATOPHBIX TECTOB IO aHAIN3a PE3yIbTaTOB M UX OT-
paxenus. Kpome Toro, cTyAeHTHl OpraHM30BaIM TPYNHOBYIO pabOoTy, MOATOTOBHIN TEXHHYECKHE OTYETHl U
MPECTABIUIIN PE3yNbTAaThl B BUE BUJICONPe3eHTalnil. BaKHBIM acrieKToM mpoeKTa ObLIO HCIOJIb30BAaHUE pe-
AJIbHBIX 06paSOBaTeJ’lebIX CLEHApHUEB, KOTOPLIC MO3BOJIWIIA YHALIUMCS JIYYIIC IOHATH INPAKTUYCCKYIO IIE€H-
HOCTb TEXHOJIOTHI UCKYCCTBEHHOT'O MHTCJUIEKTA U YBUJCTH UX HEIIOCPEACTBEHHOC NPUMEHEHUE B COBPEMEH-
HOI mKoneHOM cpene. IIpoekT Tarxke cTUMynupoBan oOIIEHHe, B3aUMHOE 00yUeHNE U COBMECTHOE PEIlIEHUE
npobieM, Gopmupys OraronpusTHyIo atMocdepy o0ydeHns. CTaTUCTHYECKUH aHAIN3 UTOTOBBIX OIIEHOK IT0-
Ka3aJl 3HAYNTEIbHOE YIIyqIIeHHEe y YIaIlluXcsl He TOJIBKO B 001aCTH IPOrPaMMUPOBAHMS U PELIEHHS IPaKTH-
YEeCKHUX 3a/1ad, HO ¥ B YMEHHHU IPOSKTHPOBATh HHTEIUIEKTYaJIbHBIC PEIICHUs, YT0 (GOPMUPYET BasKHBIE METO-
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JIOJIOTHYECKHE U LU(POBBIC KOMIICTCHIMH, BOCTPEOOBAHHBIE B IEJArOrM4ecKOl NpaKTHKE W B 00pa3oBa-
tenpHOH cpene Unnyctpuu 4.0.

Kniouesvie cnosa: VIcKycCTBEHHBI MHTEIUIEKT, IMIUpUIEecKoe oOyueHue, moaenb Konba, poboToTexHuye-
CKHH TpoeKT, [IporpamMusle kommneteHInH, Muxyctpus 4.0, nudposast negarorndeckas I[paMOTHOCTb, TIea-
TOTUYECKast IPaKTHKA.
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