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FORMATION OF A TRAINING COURSE
IN THE DIRECTION OF DIGITAL TECHNOLOGIES
IN RENEWABLE ENERGY SOURCES

Every year, interest in renewable energy sources (hereinafter
referred — RES) is growing at all levels of the global space. This direction
has acquired not only an energy and environmental, but also a global
political sound, which includes three main factors, such as energy security,
reduction of climate change and access to energy to ensure the long-term
sustainability of global energy systems. This is stated in the speech of the
President of the Republic of Kazakhstan K. K. Tokayev at an expanded
meeting of the Government [1]. During the discussion of the «Development
of the national electric gridy, it was instructed to increase the share of
renewable energy sources in the electric power industry by 15 % by 2030,
which shows the relevance and necessity of the transition.

This article examines the relevance and interest of a circle of people
(faculty, scientists, and students) in the formation of a training course on
digital technologies in renewable energy, which will increase the number
of interested persons in this industry.

Keywords: Renewable energy sources, digitalization, digital
technologies, digital solutions, wind energy.
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Introduction

The affordability of low prices and abundant energy with less environmental
and ecological risks associated with its production and use is one of the most
important factors of environmental growth, as well as the desired improvement
in the quality of life of people living in developed and in the developing countries
[2; 3].

Digitalization in the energy sector will play an increasingly important role
for the development of RES and the continued expansion of the capacities of wind
farms and solar-powered plants [4].

Digital technologies can give impetus to the next stage of renewable energy
development by integrating RES into energy systems in such a way as to provide
a flexible response to electricity demand [3; 4], increasing the efficiency and
sustainability of renewable generation [5; 7]. Digitalization and innovative
technologies can transform the entire supply chain of «green» electricity — from
generation and transportation to distribution and consumption [5]. Industry
experts also draw attention to the fact that along with the development of digital
technologies, the driver of renewable energy development will also be an
increase in the efficiency of solar and wind power plants through the use of new
technologies [6].

The above-mentioned relevance reveals the need to train highly qualified
personnel who know digital technologies, programming basics and is versed in
the direction of renewable energy. It was for this purpose that the authors created
a training course within the framework of the American Councils for International
Education project for the development of partnership between universities in the
USA and Kazakhstan, which was attended by partner universities: L. N. Gumilev
Eurasian National University (ENU), Toraighyrov University (ToU), University of
Texas Rio Grande Valley (UTRGYV). The project is aimed at creating sustainable
international cooperation and partnership between higher education institutions
of the USA and Kazakhstan in the areas of curriculum development, research and
capacity building in the field of renewable energy.

Materials and methods

More and more organizations are striving to move to a digital solution in a
digital environment. The direction of renewable energy is no exception and the
issue of training specialists is acute in this area. That is, specialists should have
not only knowledge and skills in the field of electric power, but also be highly
qualified programmers who know and understand the latest conditions for the
development of technological solutions (process automation, blockchain, smart
networks, artificial intelligence) [8].
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According to Walz K. et al. (2016) a huge number of factors influence the
formation and implementation of educational programs in the field of renewable
energy sources, such as rapid technological progress, new research results,
changing regulatory requirements, changing economic policy, ideological debates,
and even global environmental and climate [9].

Mayasari T. et al (2019) claims that through education it is possible to be
acquainted with alternative energy and influence on knowledge in this area [10].

Caglayan Acikgoz (2011) highlights the lack of the proper education in the
field of renewable energy sources and considers environmental and educational
factors to be among the important ones [11].

Market changes affect the formation of competencies that require the creation
of new related specialties, knowledge and skills of working with digital platforms
in eco and energy systems, service models for providing Infrastructure as a Service
resources. A new direction in the field of digitalization of renewable energy will
lead to a reformation of the labor market, a shortage of specialists with knowledge
of the IT industry and energy.

Results and discussion

The formation of a digital transition, preparation for the labor market in
the field of industry and IT requires the formation of a high-quality educational
program that will include key disciplines in both directions [2; 11]. The
construction, formation and organization of the course as a separate optional lesson,
or one of the mandatory components of the educational program of related fields
is one of the tasks that we have set ourselves [12].

In order to determine the reach of the audience, the interest of listeners,
involvement in the process of research in related areas of IT and electric power,
a survey was conducted in which 73 participants from various universities took
part: ENU, ToU, Karaganda Technical University.

The results of the survey showed that 53.4 % of the course participants are
teachers, 31.5 % are bachelor’s students, 8.3 % are doctoral students, 4.1 % are
specialists and 2.8 % are undergraduates.

When asked about their interest in this training course, 64.4 % answered that
it was interesting and 27.4 % answered very interesting, the remaining 6.8 % were
neutral and 1.4 % were not interested.

17



TopaiirsipoB yHuBepcuretinin Xabapusicel, ISSN 2710-2661 Teoazoeuranwix cepusicol Ne 3. 2022

m interesting 47 or 64, 4%

W very interesting 20 or 27,4%

= neutral 5 or 6,8%

W not interesting 1 or 1,4%

Interest in the training course

Figure 1 — Interest in the training course

Moreover, for many of those who answered the question about participating
earlier as a listener in courses in the direction of renewable energy sources, 80.8 %
of listeners answered that no, 17.8 % yes and 1.4 % participated in seminars.

Also, when asked about the appropriateness of introducing this course into
the educational curriculum, 89 % answered yes, and the rest of the answers (about
1.4 %, which is 1 answer) were equally divided among all the expected answers.

B yes65o0r 89%

EBnoZorIL7%

M almost have this subjet 1 or
1,4%

® possible as a additional course 1
or 1,4%

introduction of the course into the
educational program

Figure 2 — Introduction of the course into the educational program

Based on the results of both Figures 1. and 2. from this survey, it can be
said that the course is interesting, new and possible to recommend for further
advancement in the educational environment among related educational programs
of computer science and electric power.
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Conclusion

From all of the above, we can conclude that there are real prospects for
introducing the course into the educational environment. Educational programs
in every step can be useful for advanced training of graduates of engineering
specialties or students studying natural sciences, preferably with certain
specialization options.

The general expectation from both higher education and industry is a human
resource with developed personal and technical abilities.

According to the survey results, the main goal of the course in the direction
of digital solutions in the field of renewable energy has been fulfilled, interest
has shown more than 80 %.

Of course, conducting a course alone is not an indicator, but it has a good
potential for further implementation among other universities.
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KAHAPTBUIATBIH DHEPT' U KO3JEPITHAEI'T HIU®PJIBIK
TEXHOJIOTUSIJIAP BAFBITHI BOMBIHIIIA OKBITY KYPCBIH
KAJIBIIITACTBIPY

JKoin cavivii srcanapmoliamolii SHepeus kozoepine (byodar opi — KIK)
KbI3bI2YUbLIBIK HCARAHOBIK KeHICMIKMIK 0apvlk OeneelliepiHoe ecin Keeoi.
Byn bazvim snepeemukansik dcone IKOA0SUANLIK 2aHA eMec, COHbIMEH bipee
orcahanObIK dHEp2eMUKANbIK KHCylienepoiy y3aK Mep3imoi mypaxkmolibli2blH
KAMMAMACHL3 emy YUiH SHepeemuKanblK, Kayincizoik, KiuMammsiy e3zepy
Canoapuli azaumy dHcone dHepaua2a Ko JHCemKi3y Cuskmol yui Hezizei
axmopowl Kammumuin sHcahanowviy casacu 0blovlcKa ue 6010vl. On mypanvl
Kaszaxcman Pecnybonuxacvinwiy Ipesuoenmi K. K. Tokaesmuiy Ykimemmin
KeHellmineeH OmulpblCbIHOA colllezeH co3inOe autmbvlizan [1]. « ¥nmmuix
INEKMP HCeMiCiH 0amblmyobly maakwsliay oapvicvinoa 2030 sceiiea Kapati
IIeKMP IHEPLEMUKACHIHOASbL JHCAHAPMBLIAMbBIH IHEPUSL KO30EPIHiH Yaecit
15 %-ea apmmuipy mancuipmacel 6epindi, 6yn aybicyouvly o3ekminiei meH
Kaoicemminiein kepcemeoi.

byn maxanaoa adamoap mobwinviy (npogheccopabiK-OKbImMyUbLIbIK,
Kypam, 2anvimoap, cmyoeHmmep) HcaHapmuliamolH dHepeemuKaodavl
Yuppavlk, mexnoro2uanNap OOUbIHUWA OKY KYPCbIH KATbINMACMbIPYOblH
e3exminiei MeH MyoOeniniel Kapacmulpblidobl, Oyl 0Cbl canaddaebl Myooeii
Myn2anapobly CaHbIH Yi2aiimy2a MyMKiHOIK Oepeoi.

Kinmmi ce30ep: Kanapmuiiamoin snepeus ke30epi, canobik uiewivoep,
JiCel IHEP2EMUKACHL, Jcell hepmanapul.
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OOPMHUPOBAHUE OBYYAIOLIEI'O KYPCA IO HAITPABJIEHUIO
OU®POBBIE TEXHOJIOT'H B BO3OBHOBJIAEMBIX
HNCTOYHUMKAX DOHEPTHH

Ediceco0no unmepec k 60300108151eMbIM UCTOYHUKAM SHepul (Oanee
— BUD) pacmem Ha 6cex ypo8HAX 2100ANbHO20 NPOCMPAHCMBA. Dmo
Hanpaegienue nPUodpeno He MOabKO IHEPeMULecKoe U IKOI02U4ecKoe,
HO U 2nobanbHoe noIumuyeckoe 38yyanue, KOmopoe Gkoyaem 6 ceos
MpU OCHOBHBIX haKmopa, MaKux Kaxk dHepeemudeckas 0e30nacHoCmy,
CHUDICEHUE NOCIeOCMEUT USMEHEHUS. KIUMAMa u 00Cmyn K dHepauu 0.
obecneuenust 00120CPOUHOU YCMOUNUBOCTNU 2100 ATILHBIX IHEPLEMUYECKUX
cucmem. O6 smom 2o6opumcs 6 svicmynienuu Ilpesudenma Pecnyonuxu
Kaszaxcman K. K. Toxaesa na pacuupennom 3aceoanuu [Ipagumenscmsa
[1]. Bxooe obcyscoenus «Pazgumus nayuonanbHol snekmpocemuy ObLio
0aHo nopyuenue yseauuumsy 00110 60300H0GIAEMbIX UCTIOYHUKOG IHEPSUU
6 anexmposnepeemuke Ha 15 % xk 2030 200y, umo ceudemenvbcmayem 06
aKmyanrbHOCMU U HeoOX0OUMOCIU NePexood.

B odannoii cmamve paccmampueaemcs axmyaibHOCmb U
3aUHMEPECOBAHHOCMb Kpy2a 100ell (NpogheccopcKo-npenooasameibCKo2o
cocmasa, yyeHvlx, cmyoeHmos) 6 popmuposanuu yuebrHo2o Kypca no
Yu@dposvimM MexHor02UAM 8 80300HOBNAEMOU IHEep2emuKe, KOMopblil
NO360AUM YEENUHUMb YUCILO 3AUHMEPECOBAHNBIX JUY 8 MO OMPACT.

Kniouegvie cnosa. Bo3obHossemble UCThOUHUKY dHEP2UU, YUPDPOBbLE
peuenus, 6empodHepeemuKd, 6empsHble Mer1bHUYbL.
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Tepyre 14.09.2022 x. xibepinmi. bacyra 30.09.2022 . K0JI KOHBUIIHL.
DnexTpoHIsl Oacna
3,23 Mb RAM
[MaptTe! 6acma Tabarsr 24,6.
Tapanemver 300 mana. barackr kemiciM OOHBIHIIIA.
Komnerotepae 6erreren 3. C. Mckakosa
Koppexropsi: A. P. Omaposa, T. Opa3zanuHoBa
Tanceipsic Ne 3976

Cnano B Habop 14.09.2022 r. [Togmucano B nevats 30.09.2022 1.
DNeKTPOHHOE U3/JaHNe
3,23 Mb RAM
VYenna. 24,6. Tupax 300 sk3. Llena norosopHasi.
Komnerorepnas Beperka 3. C. MckakoBa
Koppekrtop: A. P. Omaposa, T. OpazanunoBa
3aka3 Ne 3976
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