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APPLICATION OF AN ADDITIONAL RENEWABLE ENERGY IT-COURSE

Karatayeva Zh.R.*— PhD student, L.N. Gumilyov Eurasian National University, Astana, Republic of Kazakhstan.
Abildinova G.M. — Candidate of Pedagogical Sciences, Associate Professor, L.N. Gumilyov Eurasian National
University, Astana, Republic of Kazakhstan.

In the digital age, technology has become an essential part of daily life, leading to rapid growth and a high
demand for the information technology (IT) industry serving as a professional sphere. Pursuing additional IT-courses
presents an appealing opportunity for those interested in studying technology and its applications across various
industries. Furthermore, government-backed digitalization of education highlights the necessity to shape the content and
methods of implementing modern educational programs to keep pace with the evolving educational landscape.
Therefore, this article highlights the practical implementation of the educational trajectory of minors in IT in the
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Kazakhstan education system, with an emphasis on Renewable energy sources (RES) and the relevant standards of the
European education system. The main purpose of the article is to present the results of a study on the creation and
development of secondary programs in the field of sustainable development, conducted at two regional universities —
Karaganda Technical University and the International University of Information Technology. In addition, the article
presents the results of a survey of undergraduate IT students from two regional universities of Kazakhstan, assessing the
impact of renewable energy and IT on their choice of secondary disciplines from the point of view of consumer behavior.

Key words: digital technologies, educational program, renewable energy sources, informational technology,
renewable energy, sustainable development.

XXAHAPTbINATbIH QHEPTUA KO3AEPI BOUbIHLLA AKNAPATTbIK TEXHOJIOTUANAP CANTACbIHOA
KOCBbIMLLA KYPCTbIl KONOAHY

Kapamaesa )K.P.* — PhD dokmopaHm, J1.H.['ymunee ambiHOarbl Eypa3us ¥nmmebik YHusepcumemi, AcmaHa K.,
Kasakcman Pecriybnukacsi.

©6induHosa .M. — nedacoeuka fbinbiMOapbiHbIH KaHOUdambl, KaybiMOacmblpbliraH rpogeccop (douyeHm),
J1.H.M'ymunee ambiHdarbl Eypa3sus ¥nmmelk YHueepcumemi, AcmaHa K., KasakcmaH Pecriybnukacel.

Kasipei uugbpnbik 0syipde mexHomnozausi 6i30iH KyHOernikmi emipimi3OiH axbipamac benigiHe aliHanObl, 6yn
aknapammablK mexHonoausinap (AT) canacbiHbIH Kacibu cana pemiHOe KapKbIHObI 0aMybiHa XOHe XOoFapbl CypaHbICbiHA
okendi. Koceimwa AT KypcmapbiHaH emy COHbIMEH Kamap mexHosiozausinapdbl xoHe onapObiH apmypsi cananapda
KondaHbinybliH eaxel-meaxelni 3epmmeaici kenemiHdep ywiH mapmbiMObl MyMKiHOIK 6osybl MyMkiH. BydaH 6acka,
Memnekem KondalmbiH 6inim 6epydi yugpraHObipy cmpameausicbl KocbiMwa Kacinmik 6inim 6epy 6ardapna-
MarnapbiHbiH Ma3MyHbIH X8He onap0bl icke acbipy 8dicmepiH Karnbinmacmbipy KaxemmirieiH kepceme ombipbin, Ka3sipai
3amanrbl biniM 6epy KeHicmieiH O0ambimyra cypaHbiC myfbi3adbl. [emek, 6yn Makana XaHapmbliambiH 3Hepaust
ke30epiHe (XKOK) xoHe eyponarnbik 6inivm 6epy xyleciHiH muicmi cmaHOapmmapbiHa 6aca Ha3ap aydapa ombiphbir,
KasakcmaHObiK biniM bepy XyleciHe am-0a kemerniemke mornmaraHOapObiH 6inim 6epy mpaekmopusiCbiH ic Xy3iHOe
eHzi3ydi kammudbl. MakanaHbiH 6acmbl MaKcambl €Ki eHIpiK Xofapbl 0Ky opbiHOapbiHOa — KaparaHObl mexHUKarnbiK
yHusepcumemiHOe xoHe XarnbiKaparnblK aknapammablk mexHonoausnap yHusepcumemiHoe emkisineeH OpHbIKmbl damy
canacblHOarbl Kiwi 6ardaprnamanapObl Kypyfra XoHe OaMbimyra apHalnfaH 3epmmey HomuXenepiH YcbiHy 60rnbin
mabbinadbl. CoHbIMEH Kamap, Makana KaszakcmaHHbIH eKi eHipnik yHusepcumemmepiHiH AT canacbiHOarbl b6akasnae-
puam cmydeHmmepiHiH XKXOK xoHe AT-HbIH MymbIHYyWbIbIK MIHE3-KY/IbIK MYpfbiCbiHaH on1apObiH KocbiMwai neHoepoi
maHOaybiHa acepiH baranalmblH cayaHaMmaHbIH HOMUXeepiH ycbiHaobi.

Tytindi ce3dep: Llugprbik mexHonoeausnap, 6inim 6epy 6ardapramacsl, xaHapmbliambiH 3Hepausi Ke30epi,
aknapammabiK MeXHOI02uUsiap, XaHapmbinambiH 3Hep2emuka, mypakmsi 0amy.

NPUMEHEHMWE JOMNONHUTENBHOIO KYPCA B OB/IACTU UH®OPMALIMOHHbLIX TEXHONOIMMA
NO BO3OBHOBNAEMbIM UICTOYHUKAM SHEPI'UN

Kapamaesa )X.P.* — PhD dokmopaHm, Eepa3sulickuli HauuoHarnbHbil yHueepcumem um. J1.H. ymunesa,
2. AcmaHa, Pecrniybnuka Kazaxcmar.

Abunbdurosa .M. — kaHOuOam rnedaco2uyecKux HayK, accoyuuposaHHbiIl rnpogeccop (GouyeHm), Espa3sulickull
HayuoHarnbHbIl yHusepcumem um. J1.H. l'ymunesa, e. AcmaHa, Pecrniybnuka Kasaxcmar.

B cospemeHHoU yughposoli aroxe mexHonoauu cmanu HeombeMeMol Yacmbero Haweli Mo8ceOHe8HOU XU3HU,
Ymo npusesio K 6bIcmpoMy pa3gumMuio U 8bICOKOMY cripocy Ha obnacmb UHGOpMaUUOHHbIX mexHonoaul (UT) e Ka-
yecmee rnpogheccuoHanbHoU cgbepbl. MpoxoxdeHue AorosHUmMesbHbIX Kypcog 8 obracmu UT makxe moxem rnpeod-
cmaensame rnpusnekamersibHyto 803MOXHOCMb O mex, Kmo xenaem 6onee nodpobHO u3yyumb MeExXHomo2uu U ux
MpuUMeHeHUe 8 pasfuyHbIX ompacssx fnpoMbiuieHHocmu. Kpome moeo, cmpameausi yugposusayuu obpa3oeaHus,
rnoddepxusaemasi 20cydapcmeom, cosdaem Crpoc Ha pasgumue CO8peMeHHo20 obpa3ogamernibHO20 MpocmpaHcmea,
yKa3bigasi Heobxo0umocmb ¢hopMUPOB8aHUsI codepxaHusi OOMNOMHUMEbHbIX MPOeCcCUOHanbHbIX 0bpa3ogamesibHbIX
fpoegpamm u ux memooos peanu3ayuu. CrnedosamesnibHO, OaHHasi cmambsi ocgewaem fpakmuyecKkoe eHedpeHue &
KasaxcmaHcKyro cucmeMy obpasogaHusi obpazosamerbHol mpaekmopuu maliHopos 8 UT, ¢ akueHmMomM Ha 80306H08-
nissleMble  UCMOYHUKU 3Hepauu (BU3) u coomeemcmsyowue cmaHOapmbl egpornelickoli cucmeMbl 0bpa3osaHusl.
MasHoU uenbo cmambu sengemcsi npedcmasrieHue pesynbmamos ucciiedo8aHusl, MocesIWEHHO20 €030aHuK U
passumuro 8mopocmerneHHbIX npoepamm 8 obracmu ycmolyugoeo pa3eumusi, MposedeHHo20 8 08yX peauoHarbHbIX
sys3ax — KapazaHOUHCKOM mexHU4YeckoM yHusepcumeme U MexOyHapoOHOM yHusepcumeme UHGOPMAaUUOHHbIX
mexHornoeul. Kpome mozo, cmambes npedcmassissiem pesynbmamsl onpoca cmydeHmos bakanaspuama 8 cgpepe UT
0d8yx peauoHaribHbIX yHUgepcumemos KasaxcmaHa, ouyeHusarowezo enusHue BUO u UT Ha ux ebibop emopocme-
MeHHbIX OUCYUNAUH C MOYKU 3peHuUsi nompebumesibCko20 nogedeHUusl.

Knroyeenie cnoea: uugpossie mexHonoauu, obpa3osamesibHas rnpozspamma, 60300HO8/AeMble UCMOYHUKU
SHepauu, UHGhopMayUOHHbIE MexXHoIo2uU, 80306HO8MsiIeMast IHep2emukKa, ycmou4ugoe pasgumue.

Introduction. Currently, there is no effective system for training specialists capable of developing, implementing
and operating renewable energy sources. It should be noted that the educational sphere related to RES is a multifaceted
and interdisciplinary field of knowledge, which requires a combination of different disciplines and finds application in
various industries. As a result, it is crucial to create an educational system that will help professionals to cover the
various aspects of renewable energy and its widespread application. This has become an important component of
sustainable development and is crucial to optimize the efficiency of renewable energy in modern industries and society
[1, p.1017].

The lack of systematic training in renewable energy creates significant challenges for the development and
efficient utilization of these energy sources. The renewable energy sector is multifaceted and requires in-depth
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knowledge and skills in various fields and is widely used in different industries. According to a study by Lucas,
Pennington, and Cabeza (2018), there is a significant barrier to the expected growth of the renewable energy market and
this is due to the lack of highly skilled personnel. This study analyzes global data on renewable energy education and
training and highlights the challenges faced in improving, promoting and making education and training in this field more
accessible [2, p. 452].

Modern higher education seeks to form competent specialists with a harmonious combination of professional and
personal qualities, capable of self-development and self-realization in future professional activity. To achieve this goal,
the educational process should be student-centered and take into account the individual needs and capabilities of the
user. This approach allows students to independently choose components of educational programs and form their
individual educational trajectory [3, p.9528].

The additional course is designed to provide interested students with the opportunity to learn about and
experiment with advanced renewable energy and sustainability technologies in these areas of science and technology. In
addition, this educational course will allow information technology students to learn the principles, characteristics, and
operation of various renewable energy sources and energy conversion systems. In addition, this course is designed to
interest non-energy students (students of other majors) to expand their knowledge in the field of sustainability and green
energy so that they can expand their skills as well as career opportunities [4, p. 755].

The relevance of this study is justified by the growing use of information and communication technologies in
modern society, which has led to the need to improve the general skills of citizens, including information literacy. In re-
cent years, there has been a noticeable increase in the number of people using information technologies in everyday life,
which is associated with the significant impact of the digital revolution on all spheres of human activity. In this context,
information literacy becomes a key competence necessary for successful adaptation to modern conditions [5, p. 255].

Today, RES are the most important sources of electric power, ensuring rational use of natural resources, environ-
mental safety and energy efficiency. Scientifically justified development of renewable energy is impossible without impro-
vement of design technologies. [6, p.570]. To ensure the long-term sustainability and efficiency of RES, it is necessary to
actively develop and implement modern computer technologies in the design, construction and operation of such energy
facilities. This includes the application of computer modeling, big data analysis and artificial intelligence methods.

One of the key advantages of using modern computer technology is the ability to accurately predict energy
production, optimize the operation of renewable energy sources and monitor the condition of equipment. Computational
methods can be used to optimize the placement and configuration of solar panels and wind turbines, taking into account
local climatic conditions and energy needs.

Artificial intelligence-based control systems, which can automatically adapt to changing conditions and optimize
the operation of renewable energy sources, make a major contribution in this area. Such systems help to reduce
maintenance costs and increase the efficiency of energy production.

Thus, the use of modern computer technologies in the field of renewable energy sources not only contributes to
the reduction of negative environmental impact, but also makes this industry more competitive and cost-effective. Imple-
mentation of scientifically based RES development using innovative design and management methods is an integral part
of the sustainable energy development strategy.

Effective use of information and communication technologies allows to significantly reduce the probability of errors
at the design stage, reduce the time of preparation of design documentation, and ensure synchronous interaction
between designers, builders and operating organizations. As a result, it contributes to the competitiveness of the project
under development [7, p.266].

Therefore, it is important for modern students mastering the program of study at the Faculty of Computer Science
to master key aspects in the field of renewable energy sources (RES). This will allow them to acquire additional compe-
tencies and become more qualified specialists ready to work effectively in the modern market environment in our country
and abroad. This also emphasizes the importance of global aspects in education and training, not limited to the national
context.

The establishment of a course on renewable energy at the Faculty of Computer Science of national universities
will help students to obtain higher qualifications after graduation.

Studies have shown that the use of digital resources and computer technology in teaching improves student-
teacher interaction, can improve the quality of education and promote greater student engagement, ICTs can increase
students' awareness and interest in RE, which in turn can lead to an increase in the number of professionals in the field
and ultimately to accelerated development and application of RE in various sectors of the economy. However, it is still
unclear how these technologies are utilized by different faculty members. Comprehensive research is needed to assess
the overall impact of digital technologies on different pedagogical practices [4, p. 756; 7, p.267].

The purpose of this paper is to describe the results of a pilot work on the implementation of a supplementary
course program for students of the Computer Science Faculty of two regional universities, such as Karaganda Technical
University and International University of Information Technologies.

The objectives of this study are the following:

- To present the results of the experimental work aimed at evaluating the possibility of implementing an additional
educational course program in the field of renewable energy sources (RES) for students of national universities
specializing in information technology.

- To describe students' attitudes towards the proposed additional course, to analyze and evaluate students'
interest and readiness to participate in this training program.

- To formulate conclusions and recommendations regarding further prospects and feasibility of introducing such
an additional course in the educational process, taking into account its importance and relevance for the professional
training of students specializing in information technology.

Methods and Materials. Visualized simulations are an integral part of higher education in many disciplines. They
form a way for educators to demonstrate any topic. In addition, advances in visualization technology have made it
possible to create visual aids to demonstrate effectively new concepts of how certain products work. Teachers use
presentation, simulation, and animation to make their lectures more expressive and demonstrative to reach students
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tending to remember learning material with visual elements better. An additional course based on information and
communication technology (ICT) aims to use multimedia materials and visualized simulations to better understand and
explore the operation and application of renewable energy sources (RES). The inclusion of such elements in the course
helps students and trainees to witness in real time how different renewable energy technologies work and explore their
functionalities. Furthermore, it contains video tutorials that explain the theory and basic principles of RES such as solar
panels, wind turbines, geothermal plants, etc. as well as visualized simulations that show how different RES systems
work, such as solar panels, wind turbines or biogas plants.

Electrical Energy Storage

= ‘e poawchsd ed that wee reeed 10 a0l e et e bbe T Oy aned
STOME: S0 PR ENEMEY BOr sse when tamared s higher than capacnyor
when tersmabie wyleres e ol prodhcng

Figure 1 — User interface with video lessons and with visualized simulations

In the framework of this study, a survey using a questionnaire was conducted with the participation of undergra-
duate students specializing in information technology at various universities in Kazakhstan. The online application
Google Forms was used to organize the survey and collect data, which provided convenience and accessibility for the
participants.

A total of 120 students enrolled in information technology related programs participated in the pilot study. They
were instrumental in providing valuable information and insights into the subject of the study.

To better analyze and assess students' attitudes and opinions towards renewable energy development in
Kazakhstan, specially designed questions were included in the questionnaire. Particular attention was paid to assessing
their interest in the new renewable energy information technology course, as well as the expected impact of this course
on the development of their professional skills and preparedness in the rapidly changing field of renewable energy.

The participation of different students representing two major universities maximized the completeness and
representativeness of the data, which increased the reliability and significance of the results of this study.

Results and Discussion. In the initial phase of the experimental study, it was necessary to analyze the interest
of students studying at the Faculty of Computer Science in issues related to the provision of additional educational
courses in the field of renewable energy. This procedure is aimed at assessing the potential relevance and relevance of
such courses among the student audience.

The implementation of this analysis involves determining the degree of interest of students in acquiring knowledge
and skills in the field of renewable energy. Such an analysis may include surveys, questionnaires and opinion research of
the student community in order to identify their needs and interest in these educational initiatives. This information can
serve as an important component of making a decision on the further development of the program of additional courses
on renewable energy at the Faculty of Informatics.

An initial survey of students revealed a significant level of interest in a prospective renewable energy
supplemental education course (see Figure 2). Among the respondents, 69 people (57.5 % of the total number) were in
favor of the course, 39 participants (32.5 % of the sample) found it difficult to give a definite answer, and 12 respondents
(10 %) expressed a negative attitude towards the course.

difficult to answer
10.0'

Figure 2 — Students' interest in the proposed course
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During the study, it was noted that 50.6% of the interviewed respondents classified themselves as female and
49.4% as male.

As for the opinion on the development of renewable energy sources in Kazakhstan, among 101 surveyed
students, 73% expressed a positive opinion, 27% have a neutral position, and only one person expressed a negative
point of view (Figure 3).

negative

neutral

positive

Figure 3 — Attitude of IT students to RES

In line with student preferences, an additional IT course on renewable energy has been developed for Computer
Science students. The main objective of the course is to train professionals with the necessary knowledge and expertise
to meet the diverse needs of emerging industries in the renewable energy sector, thereby enhancing their
competitiveness and sustainability. The educational program aims to prepare professionals specialized in renewable
energy with specific knowledge in the application and integration of clean energy technologies related to green energy,
contributing to the efficient use and production of clean energy. Ultimately, this educational program is designed to
mitigate negative environmental impacts by promoting the wise use of renewable energy and training experts capable of
finding the most appropriate and environmentally friendly energy solutions for each unique scenario.

This course is structured as a modular system consisting of two key modules:

- Renewable Energy: This module will provide students with a fundamental understanding of the different types
of renewable energy sources, their operating principles and environmental impact. This module will provide students with
the basic level of competencies required to understand and evaluate the practical applicability of renewable energy
sources.

- Application of New Technologies in Renewable Energy Development: In this module, students will explore
advanced technologies and innovations in the field of renewable energy. This includes analyzing modern methods of
harvesting, storing and utilizing renewable energy, as well as exploring control and monitoring technologies for
renewable energy systems. This module will provide students with practical skills to implement and optimize renewable
energy solutions.

- Thus, this course provides students with a comprehensive training in renewable energy, from theoretical
foundations to the use of modern technologies, providing them with a wide range of knowledge and skills in this
important field.

- The first module includes an analysis of the following topics:

- The main types of renewable energy sources (RES): In this part of the module, students study different types
of renewable energy sources, analyzing their advantages and disadvantages. They look at different types of renewable
energy sources and conduct research to assess their potential.

- The share of non-conventional energy in the energy sector of Kazakhstan and the world: In this part, students
study the importance and potential of renewable energy in the modern energy sector. They analyze global and regional
trends in renewable energy sources.

- Physical Basis of Solar Energy Conversion Processes: Students study the physical basis of the processes
involved in solar energy conversion. They examine different types of solar collectors and their operating principles.

- Wind Energy Plants: This part of the module focuses on wind energy. Students study the classification of
wind power plants, analyze wind reserves and the possibilities of its use. They also study the different types of wind
turbines and wind turbines and the principles of rotating plants.

- Energy Resources of the World's Oceans: In this unit, students study the energy resources of the world's
oceans, including the technical characteristics of hydroelectric and tidal power plants. They understand how the ocean's
potential can be utilized for energy.

- Sources of geothermal heat: Students learn about various sources of geothermal heat and methods of their
use both in the Republic of Kazakhstan and around the world. They study the principles a techniques of geothermal
energy.

This module provides students with a thorough understanding of a variety of renewable energy sources, their
potential and practical applications, and develops skills in analyzing and evaluating the performance of these sources.

The second module of this course includes the following important topics:

1. Application of IT technologies in unconventional energy, world experience: In this topic, students study the
world experience and best practices in the application of information technologies in the field of unconventional energy.
They analyze what solutions and innovations exist in the world.

370



NEOATOIMKA FblJ1IbIMOAPDI NEQATOr’MYECKUE HAYKU

2. Solar Energy Technologies: In this part of the module, students explore the different technologies used to
generate solar energy. They master the methods of collecting and storing solar energy and analyze the current
developments in this field.

3. Innovative Technologies in Wind Energy: This topic focuses on innovative technologies used in wind energy.
Students learn advanced techniques and developments in wind energy.

4. Use of information control technologies in hydroelectric power plants: In this part of the module, students are
introduced to information control technologies used in hydroelectric power plants. They study automation and water
management systems.

5. Improving the Use of Geothermal Energy: Students analyze ways to improve the use of geothermal energy and
develop new technologies in this area.

6. Using Information Technology to Reduce Environmental Pollution: In this topic, students explore how
information technology can be used to monitor and reduce environmental pollution. They review current methods and
solutions for environmental protection.

This module provides students with a deep understanding of modern technologies and innovations related to
renewable energy sources and develops their ability to apply information technology to solve current problems in this
field.

Training on the developed program was carried out mainly with the help of active learning methods and
technologies, such as case studies, trainings, critical thinking technologies, project-based learning. At the end of the
course, a reflection block will be presented, allowing students to share their opinions and impressions of the course, and
instructors to improve the course.

Special attention is paid to the reflection of the students as a result of the additional educational courses. This
block involves open-ended questions aimed at self-assessment of the results obtained, statement of difficulties and
achievements.

The obtained results of the experimental work serve as a basis for the main conclusions formulated below, which
are of great importance for the further development of additional education programs for students:

Almost half of the surveyed students (57.5%) show interest in additional education as a means of forming an
individual educational route. This indicates a significant need for the development and provision of new courses of
additional education (see Fig. 2).

A noticeable majority of students majoring in information technology (73%) have a positive attitude to both global
and national trends in the field of renewable energy (see Fig. 3).

When developing additional educational programs, it is necessary to take into account the preferences of
students. Students are most interested in full-fledged long-term additional education courses that include seminars,
practical classes and interactive learning formats (see Fig. 3). This confirms the importance of creating educational
practical platforms that promote active learning and practical experience.

Additional RES courses can be very useful for information technology students, as these courses will help them
learn about new technologies and trends in the energy field.

Information technology students can use their knowledge of programming and data analysis to develop new RE
technologies. They can also help create new programs and applications that can help people use renewable energy
more efficiently [8, p.1160].

Renewable energy courses can also help information technology students to better understand issues related to
climate change and environmental concerns. This can help them to develop new technologies that can help reduce
humanity's impact on the environment [9, p. 311].

In addition, additional courses on renewable energy can help IT students to improve their communication and
collaboration skills. They will be able to work in teams with other students and professionals from different fields to
develop new technologies and solutions [10, p.422].

Finally, information technology students can find new opportunities for career growth and development if they
have knowledge in RES. This will help them to get a job in companies developing new energy technologies and solutions
or in governmental institutions dealing with energy policy and legislation [11].

Conclusions. The study of renewable energy can provide information technology students with significant
knowledge and perspectives covering various areas of research and applied knowledge. Such learning can also
contribute to their deep understanding of the impact of their actions on the environment and future generation,
encouraging them to develop technologies to reduce their environmental impact and ensure a more sustainable future.

The most important aspect is that information technology can be used to optimize energy production and
consumption processes, which directly affects the reduction of anthropogenic impact on the environment. Information
Technology students interested in renewable energy sources can develop and implement solutions that contribute to
improving the efficiency of natural resources, reducing carbon footprints and minimizing environmental risks. This
includes the creation of new information systems for monitoring and analyzing data from various energy facilities (solar
panels, wind turbines, hydroelectric power plants), which allows to promptly respond to changes in energy consumption
and ensure stable operation of these facilities.

In addition, students majoring in information technology and studying renewable energy can apply their
knowledge and skills in a wide range of fields, including participating in interdisciplinary projects with other professionals
and organizations. They can actively participate in research related to global climate change and develop new
technologies to reduce greenhouse gas emissions and minimize pollution. In addition, they can create applications and
programs designed to collect and analyze data on energy resources and their consumption, which contributes to better
resource management and the development of innovative renewable energy solutions.

Thus, it can be argued, that the study of renewable energy is of significant benefit to students majoring in
information technology. They gain many perspectives for participation in projects related to environmental and energy
issues, as well as new opportunities for career development and personal growth.
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