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INNOVATIVE APPROACHES TO THE FORMATION OF GRAPHIC COMPETENCE IN
FUTURE SPECIALISTS IN THE FIELD OF ELECTRONICS AND
TELECOMMUNICATIONS: PROBLEMS AND PROSPECTS

Abstract. The modern world is developing rapidly, and the field of electronics and telecommunications is no exception.
In order for specialists in this field to work successfully in the face of constant technological change, they need not only a deep
theoretical background but also a high level of graphic competence. It is a key skill for specialists, as it allows them to visualise
complex concepts, develop schemes, design devices and systems, and create technical documentation.

The purpose of the article is to identify the main problems of forming graphic competence in future electronics and
telecommunications specialists, to determine the prospects in this area and to develop innovative approaches to the formation
of graphic competence in future electronics and telecommunications specialists to overcome existing contradictions.

The article considers current problems in the formation of graphic competence of future specialists in the field of
electronics and telecommunications, in particular, the lack of modern teaching materials, insufficient technical equipment, low
level of integration of interdisciplinary knowledge and qualifications of teachers, etc. Analysed and characterised innovative
approaches and technologies that can be used to improve the learning process, such as virtual and augmented reality, online
courses, interactive and project-based learning methods. Formed To provide recommendations for the implementation of
innovative approaches in the educational process for the effective development of graphic competence in students. Opportunities
for further development and improvement of curricula through cooperation with business and industry, teacher training and
integration of interdisciplinary knowledge are outlined.

Prospects for further research are the development and implementation of methods for assessing the level of graphic
competence of students, as well as the analysis of results for further improvement of curricula.

Key words: graphic competence, electronics and telecommunications specialists, higher education institutions, profes-
sional development, project-based learning, partnership with industry.
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NHHOBanMOHHBbIE MOAXO0AbI K (POPMUPOBAHUIO I'PAPHIYECKOH KOMIIETEHTHOCTH
y Oyaymux crnenuajucToB B cepe 31eKTPOHNKH U TeJIeKOMMYHHUKALUIA: TP00IeMbl
U NEePCHEeKTUBbI

AnHotanusi. COBpeMEeHHBIII MUpP CTPEMUTENILHO pa3BUBAETCS, M cepa IEKTPOHUKH U TEIEKOMMYHHUKAINI HE sIBIIS-
eTcsl HCKIIroueHneM. J{ist Toro, 4To0bl cienuanicThl 3TOH OTPAcId MOTJIM YCHENTHO padoTaTh B YCIOBHUSIX MOCTOSHHBIX TEXHO-
JIOTUYECKUX U3MEHEHHH, UM He0OX0oInuMa He TOJhKO TIy0oKas TeopeThdeckas MoAroTOBKa, HO M BRICOKUN ypOBEHb rpaduye-
CKOM KOMITETEHTHOCTH. OHa SIBIISIETCS KIIFOYEBLIM HABLIKOM JJIA CHCIUAINCTOB, ITOCKOJIBKY IMMO3BOJIICT BU3YAJIM3UPOBATH CJIO-
JKHBIC KOHIICIIIINH, pa3pa6aTBIBaTB CXEMBI, IPOCKTUPOBATH yCTpOﬁCTBa 1 CUCTEMBI, a TAKKE CO34aBaTh TEXHUYCCKYIO TOKyME-
HTaI1IO.

Ienb cTaThM 3aKII0OYaETCA B BBIABICHHN OCHOBHBIX IpoOieM (popMupoBanus rpadu4eckoil KOMIIETEHTHOCTH y Oy-
JYIIUX CIIEHHAINCTOB JJICKTPOHUKH M TEJIEKOMMYHHKAIMH, ONpeJesieHne MEepCIeKTHB B 3TOH cdepe u pa3paboTke WHHO-
BAIIMOHHBIX ITOJX0/0B K ()OPMHPOBAHUIO IpaUIECKO KOMIIETEHTHOCTH y OyIyIIMX CIEIHAINCTOB AJIEKTPOHUKH M TEJIEKO-
MMYHHKAIMH U IPEO0JICHHST MMEIOIUXCSI TPOTUBOPEUHH.

B craTtbe paccMoTpeHb! TeKyIne mpooiemMsl B ()OpMUPOBAHUH TpahUueCcKOil KOMIIETEHTHOCTH OYIyIHX CHEHaINCTOB
B 00J1aCTH 3JI€KTPOHUKH U TEJIEKOMMYHHKAIIUH, B YACTHOCTH OTCYTCTBHE COBPEMEHHBIX yUeOHBIX MaTepHAIOB, HEJJOCTATOYHOE
TEXHUYECKOE OCHAIIECHHE, HU3KUI YPOBEHb MHTErPalliy MEXAMCIMIUIMHAPHBIX 3HAHUN W KBaJU(UKALMK IIperoaaBaTeiei u
ToMmy mooOHoe. [IpoaHamTM3UpPOBaHEI U OXapaKTEPH30BaHBl MHHOBAIIMOHHEIE TTOAXOB U TEXHOJIOTHH, KOTOPBIE MOTYT OBITH
WCIIOJIB30BAHBI IS yITy4IIEHHUS Iporiecca 00y4IeHNs, Takiue KaK BUPTyalbHasl U TOTIOJIHEHHAS PEaTbHOCTh, OHJIAITH-KYPCHI, HH-
TEPaKTUBHBIC U MIPOSKTHO-OPHEHTHPOBAHHEIE MeTOBI 00ydeHus. ChopmupoBansl [IpenocTaBuTh peKOMEHIAINA IO BHEIpe-
HUIO WHHOBAITMOHHBIX TOJIXOJI0B B Y4eOHBIH mporiecc sl 3PPeKTUBHOTO GOPMUPOBAHUS TpadUIecKOil KOMIIETEHTHOCTH Y
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cryzeHToB. QuepyeHbl BO3MOXKHOCTH JUIsl JajbHEHIIET0 pa3BUTHS M COBEPLICHCTBOBAHMUS YUEOHBIX IPOIpaMM 4Yepe3 COTPYA-
HUYECTBO C ON3HECOM M MHAYCTPHEH, MOBBIILICHNE KBAIH(UKAIMY IPENoAaBaTesIell 1 HHTErpalnio MK AUCIMIUIMHAPHBIX 3Ha-
HU.

[TepcriekTBaMM AaIbHEHIIETO HCCIIEIOBAHMS ONPE/IEIeHbI pa3paboTka U BHEJPEHUE METOIUK AJIsl OLIEHKH YPOBHS Tpa-
(bruecKkoil KOMIETEHTHOCTH CTYJICHTOB, a TAK)KE aHaJIW3 pe3yJIbTaToB JJIsl AalbHEHIIEro COBEPLUIEHCTBOBAHUS yueOHBIX Mpo-
rpamm.

KaroueBble c10Ba: rpaduieckast KOMIETCHTHOCTD, CIICIHAINCTOB B 00JIACTH 3JIEKTPOHUKH U TEIIEKOMMYHUKAIIHH, BBIC-
mue y4eOHbIe 3aBEACHHS, COBEPIICHCTBOBAHNE MPO(ECCHOHATBHON ITOITOTOBKH, ITPOEKTHO-OPHEHTHPOBAaHHOE 00ydIeHHE, ITap-
THEPCTBO C UHyCTPHUEH.
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DJIEKTPOHUKA KIHE TEJTCKOMMYHHKAIUA CAJTACBIHAAFBI 00J1a1IAK MAMaHAApAbIH
rpa¢guKaJbIK KY3bIPeTTiIINH KaJdbIITACTHIPYAbIH HHHOBALUAJIBIK TCiIAEpi:
MaceJieiep MeH 00/1a1IaFbI

AnHoTanusi. AHHOTanus. Kazipri aneM KapKbIHJIbI JaMblll KeJle/li, JIEKTPOHNKA MEH TeJICKOMMYHUKAIMS cajlachl Ja
epekienik emec. byl canaHblH MamMaHAaphl Y3/IKCI3 TEXHOJOTHSUIIBIK ©3repicTep KarnaiblHaa TaObICThI JKYMBIC 1CTEH allybl
YILIIiH OJlapFa TepeH TeOPHUSUIbIK JANbIH/IBIK KaHa €MEC, COHBIMEH KaTap »OFapbl rpadMKabIK Ky3bIPETTUIIK KaxeT. by kaci-
MKOMJIAp YIIIH HETi3ri JaFasl, cebeOi 01 Kypaem KOHICHIMIAp/Ibl, cXeManap bl sko0aiay e, KYPhUIFBIIAP MEH JKyHenepai
obanayFa KoHe TEXHUKAJIBIK KY)KaTTaMaHbl )KacayFa MyMKIHIIK Oepeti.

MaxkaJjanbIH MaKcaThl — OOJalIaK 3JEKTPOHHKA KIHE TEIEKOMMYHHKAINA MaMaHIapbIHBIH TPa(UKaIIBIK KY3bIPET-
TUIITIH JTaMBITYIBIH HETI3T1 MoceNeNepiH aHBIKTay, OChl Calafarbl MEpPCIEKTHBATIAPABl aHBIKTAy >KoHE Oap Kapama-
KalIIBUTBIKTAp/IbI J)KeHY YIIiH OoJamak 3JeKTPOHNKA JKOHE TeIEKOMMYHHUKAIM MaMaHJapbl apachlHaa rpaduKaibIK Ky3bIpeT-
TUTIKTi JaMBITYABIH HHHOBAIUSUIBIK TOCUIIEPIH 93ipiey.

Makaaja JIeKTPOHHUKA KOHE TeIeKOMMYHHUKAINS CaTachlHAAFbl OOoNamak MaMaHIapAblH rpa(UKaIbIK KY3bIpEeTTiTi-
TiH KalbINTacTBIPY/ABIH ©3€KTi Macelenepi, aTan aiTKaH/1a, 3aMaHayd OKy MaTepHaIJapbIHBIH KETICIEYIIIri, TeXHUKAIBIK
JKAOIBIKTATY BIHBIH XKETKUTIKCI3/IIT, MOHAPAIBIK OLTIM MEH MYFaJIIMHIH OUTIKTUTICIHIH HHTErpalUsIany ACHICHiHIH TOMEHIIrl
»xoHe T.0. BUpTyau bl :%oHe TONBIKTBIPBUIFaH HIBIH/BIK, OHJIAHH KypcTap, MHTEPAKTHBTI KoHE HK00abIK-0aFaapibl OKBITY djic-
Tepi CHSKTBI OKBITY YAEPICIH jKaKcapTy YIIIH KOJJAHBLIATBIH MHHOBAIMSJIBIK TOCUIZIEP MEH TEXHOJOTHUSUIApP TaJ/IaHbIIl, CH-
narranajsl. Kaneinrackan OKymbuiap e rpaduKanblk Ky3bIpETTUNNH THIMAL AaMBITY YIIIH OKY YIepiCiHe WHHOBALUSIIBIK
Tociepi eHri3y OoiibIHIIa yebIHbICTap Oepy. KocinkepIiik yxoHe OHIIPICIIeH BIHTBIMAKTACY, MYFAIIMIEP/IiH OUTIKTLIIrH apT-
TBIPY SHE MOHAPANIBIK OUTIMIEpAl HHTErpalsIIay apKblbl OKy OaraapiaManapbiH O/1aH opi IaMbITY JKOHE JKETUIIpy MYMKiH-
JKTEepi KOPCETUITEH.

Opi KapaiFel 3epTTEYNIEpIiH MepCIeKTHBAIAPHI CTYICHTTEPIIH TpaduKaIbIK KY3BIPETTUTIK IeHreiliH Oaranay omicTe-
piH 93ipIey MeH eHTi3y i, COHBIMEH KaTtap OuniM Oepy OarmapiamMaiapblH OaH dpi JKETUIIIPY HOTHKEIepiH TalAayabl KAMTHIBL.

Herisri ce3gep: rpadukanblK KY3bIPETTUIK, 3JEKTPOHHKA >KOHE TEJICKOMMYHMKAIMs CaJachlHIAFbl MaMaszap,
JKOFapbl OKY OPBIHAAPHI, KOCIOM NaWbIHIBIKTHI XKETUIAIPY, )KOOAIBIK-0aF 1apibl OKBITY, OHAIPICIIEH CePIKTECTIK

Introduction. At the moment, electronics support, which will primarily be associated with
can be considered a priority sector of the global the restoration of a powerful military-industrial
economy, as its products are used not only in complex that will ensure Ukraine's security
information and communication devices, but also against armed aggression in the future.
in medicine, instrumentation, the military- Accordingly, the development of the industry is
industrial complex, mechanical engineering and impossible without the training of competent,
other areas. The problem is that the powerful competitive specialists in the field of radio
electronics and telecommunications industry in electronics and telecommunications with a high
our country has been virtually destroyed due to level of professional competence, including
economic difficulties and strong competitive graphic skills.
pressure from China, Malaysia, Thailand and The purpose of the article is to identify the
other Asian countries. Thus, the development of main problems of forming graphic competence in
radio electronics requires significant state future  specialists in  electronics  and
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telecommunications, to determine the prospects
in this area and to develop innovative approaches
to the formation of graphic competence in future
specialists in electronics and telecommunications
to overcome the existing contradictions.

The main part. In today's world,
visualisation is playing an increasingly important
role in various areas of life, including electronics
and telecommunications. This is due to the fact
that visual information is perceived and
processed by humans much faster and easier than
textual information. The relevance of this issue
has been identified in a number of publications.
For example, according to S. Dembitska and 1.
Kobylianska [10], computer-aided design (CAD)
and 3D modelling systems are widely used in
electronics and telecommunications. These tools
allow creating drawings, diagrams and models of
electronic components and devices. To use CAD
and 3D modelling effectively, graphic skills are
essential. K. Lyubedieva notes that the most
dynamic industries are currently the Internet of
Things (loT) and robotics, which require
specialists with graphic skills [12]. IoT devices
and robots are equipped with displays that show
information and graphic elements. Graphic skills
are necessary to develop user interfaces for these
devices. We agree with the opinion of L.

Technology

integration

effectively

Interdisciplinary
approach

Competitiveness in the
labour market

Martseva that electronics and
telecommunications specialists often need to
visually explain complex technical concepts [13].
Graphic skills allow them to create drawings,
diagrams, charts, and other visual materials that
help in communication.

In foreign publications, in particular [1-6],
it is proved that graphic skills not only contribute
to the development of professional competence of
future specialists in the field of electronics and
telecommunications, but also help to develop
such personal qualities as creativity, analytical
thinking and spatial representation. These
qualities are valuable not only for electronics and
telecommunications specialists, but also for
people of any profession. Therefore, the
development of graphic competence in future
electronics and telecommunications specialists is
an extremely important task. This will allow them
to gain competitive advantages in the labour
market and successfully build their careers.

Based on the analysis of scientific
developments on the research problem, we
believe that the need for fundamental graphic
training of future specialists is undeniable and is
due to several important aspects (Fig. 1).

» Modern electronics and telecommunications are largely based on the design
and visualisation of complex circuits, devices, and systems. Graphics skills
allow professionals to design, model, and analyse these systems more

« With the rapid development of technology and increasing demands on product
quality, specialists need to have knowledge of various disciplines, including
graphic design. This ensures better communication between different
departments and facilitates the integration of new technologies

* Professionals with a high level of graphic competence are more in demand in
the labour market because they can offer comprehensive solutions, from
design to implementation and testing. This increases their chances of
employment and career growth

Innovative potential

Standardisation and
quality

« Graphic competence promotes creative thinking and an innovative approach to
solving technical problems. It allows professionals to find new, more efficient
ways to implement projects and introduce new technologies

« The ability to create accurate and understandable graphic materials is essential
to meeting international quality standards. This is especially important in
electronics and telecommunications, where high accuracy and compliance are
critical

Fig. 1. The relevance of developing graphic competence in future electronics and telecommunications
specialists

Therefore, the identified requirements for
the formation of graphic competence in future
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specialists in electronics and telecommunications
and their implementation in the educational
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process require a balanced approach and the
identification of innovative approaches to the
formation of graphic competence in future
specialists in electronics and
telecommunications.

The analysis of scientific publications and
own experience allowed us to identify the
existing problems in the effective formation of
graphic competence of future specialists in
electronics and telecommunications. These
include:

1. Lack of modern teaching materials. A
number of educational institutions use outdated
textbooks and materials that do not meet the
current requirements of the industry. This results
in students not receiving up-to-date knowledge
and skills that do not meet the current
requirements of employers. This can lead to
difficulties in finding a job or the need for
retraining.

2. Insufficient technical equipment. Lack of
access to modern software and equipment
complicates the learning process. Without the
opportunity to work with the latest tools, students

Insufficient
technical equipment

Lack of modern
teaching materials

Development of new study
programmes that meet the
modern requirements of the
electronics and
telecommunications industry

Cooperation with electronics
and telecommunications
companies that can provide
new equipment and training
materials

Use of modern learning tools
and technologies: In the
educational process (online
courses, simulations, virtual

and augmented reality) Attracting grants from

international organisations and
foundations

Creation of new textbooks and
training materials based on
current knowledge and
experience

Use of cloud technologies that
can help educational
institutions save money on
equipment procurement and
maintenance

Involving practitioners in the
educational process

interdisciplinary

cannot gain the necessary experience [7].

3.Low level of integration of
interdisciplinary knowledge. Graphic
competence requires knowledge from different
disciplines such as programming, design and
engineering. The lack of integration of this
knowledge in the curriculum limits students'
opportunities. The inability of students to
integrate knowledge can lead to the fact that
students will not be able to solve real professional
problems [11].

4. Insufficient qualification of teachers.
Currently, higher technical education is facing a
problem when teachers of professional
disciplines are mostly theorists who do not have
relevant experience in the industry or do not have
modern teaching methods. This issue is defined
in publications [8-9].

Solving these problems requires significant
work by all stakeholders. Some of the ways
proposed by us and partially implemented at
Vinnytsia National Technical University are
shown in Fig. 2.

Low level of

integration of Lack of qualification

of teachers
knowledge

Use of interdisciplinary
teaching methods, such as
projects, group assignments

and discussions providing educational and

medical support for the
educational process

Development of
interdisciplinary study
programmes

creating a system of in-service
training for teachers to
acquire practical skills in the
field

Creation of interdisciplinary
research groups in which
students and professors from
different disciplines can work
on joint projects

Fig. 2. Ways to solve the problem of effective formation of graphic competence of future electronics and
telecommunications specialists

Since the limited scope of this publication
does not allow us to dwell on all these aspects in
detail, we will describe the innovative approaches
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to the development of graphic competence in
future electronics and telecommunications
specialists that we propose:
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1. The use of new teaching technologies:

—virtual and augmented reality (VR/AR):
VR/AR technologies can be used to create
interactive environments in which students can
visualise and explore electronic components,
devices and systems;

—3D printing, which is used to create
physical prototypes of electronic devices,
allowing students to better understand their
structure and function;

—online courses and platforms that are used
to provide students with access to learning
materials and interactive graphics assignments
anytime and anywhere.

2. Problem-based learning:

—Project-based learning. Learning graphic
skills by working on real projects related to
electronics and  telecommunications  has
significant  prospects. In  particular, the
Technician-Engineer scientific and technical club
has been operating effectively at VNTU for five
years. The club members have won three times at
the All-Ukrainian competitive research projects.
The club is one of the activities of the student
NGO Radiolance Foundation, which was
established in 2017.

—Case studies that can help students
understand how graphic skills are used in real
professional situations.

—Cooperation with companies in the
electronics and telecommunications industry can
help students gain practical experience with
graphic skills.

3. Individualisation of learning:

—Personalised curricula according to the
needs and interests of each student.

—The use of adaptive learning technologies
that can automatically adjust the complexity of
learning materials to the level of each student.

—Mentoring and coaching from
experienced professionals can help students
develop their graphic arts skills.

4. Development of soft skills, such as

— Creativity. Graphic skills are often used
to create innovative solutions.

— Communication. Graphic skills can be
used to communicate complex technical concepts
effectively.

— Teamwork. Graphic skills are often used
to work on collaborative projects.
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Conclusion. The formation of graphic
competence in future specialists in electronics
and telecommunications is an extremely urgent
task that requires the introduction of innovative
approaches to teaching. The main problems, such
as the lack of modern educational materials,
insufficient technical equipment, low level of
integration of interdisciplinary knowledge and
insufficient qualifications of teachers, can be
overcome through the use of the latest
technologies, development of online courses,
interactive and project-based learning methods,
as well as partnerships with businesses and
advanced training of teaching staff.

Innovative approaches to teaching, such
as the use of virtual and augmented reality,
integration of interdisciplinary knowledge, active
cooperation with industrial partners and
continuous professional development of teachers,
contribute to the formation of highly qualified,
competitive specialists capable of meeting the
challenges of the modern technological era. The
implementation of these approaches will ensure
high-quality training of specialists who will not
only have the necessary professional
competencies but also be able to implement
innovative solutions in the field of electronics and
telecommunications. This will contribute to the
overall development of the industry and increase
its competitiveness in the global market. Only by
working together can we create the conditions for
high-quality  training of electronics and
telecommunications specialists who have the
necessary knowledge, skills and competencies to
work successfully in this dynamic industry.

We consider the development and
implementation of methods for assessing the
level of graphic competence of students, as well
as the analysis of the results for further
improvement of curricula to be prospects for
further research. In particular, creating integrated
educational programmes that combine different
disciplines, such as graphic design, programming
and electronics, to develop students
comprehensive knowledge and skills and
studying the impact of project-based learning on
the development of students’ graphic skills and
their ability to solve real-world technical
problems.
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