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Annotation. Problem. The quality of higher education is achieved by compliance with the conditions
for the implementation of educational activities and learning outcomes with the requirements of
legislation and higher education standards, professional and international standards, as well as the
needs of stakeholders and society. Obviously, the requirements, recommendations and opinions of
stakeholders play one of the main roles in the process of ensuring the quality of higher education. It
should be noted that without ensuring and improving the quality of higher education, it is impossible
to obtain accreditation of an educational program (EP) in the relevant specialty. Goal. Analysis and
processing of feedback received from employers and representatives of the academic community who
have experience in working and teaching in the 141 specialty "Electric Power Engineering, Electrical
Engineering and Electromechanics” to improve the quality of education under the master's EP
"Electric vehicles and energy-saving technologies". Methodology. The method of questioning consists
in obtaining information by means of written answers of respondents to a system of standardized
questions. Methods of information processing and synthesis method - the study of an object in its
integrity, in the unity and interconnection of its parts. Results. An analytical review of decisions on EP
and publications on the introduction of innovative teaching methods and methods of maintaining the
quality of the educational process into the educational process was carried out. In a number of
educational components, the list of literature will be expanded due to the technical documentation of
automakers and references to modern research by foreign authors. It is proposed to improve the
existing and develop new laboratory and practical work on modern equipment purchased through the
«CybPhys» project and on the equipment of interested employers. It is proposed to expand the
practice of the educational components of the EP related to the cycle of professional training
disciplines. It is proposed to add the topic "Alternative power sources" to the cycle of disciplines of the
applicant's free choice (professional training section). Originality. It is proposed to conduct practical
and laboratory classes and conduct research on the topic of the thesis directly in production and in
the daily work of service stations and car service. Practical value. Based on the results of the feedback
received from stakeholders, appropriate changes will be made to the courses that will improve the
quality of education and make the master's EP "Electric vehicles and energy-saving technologies"
even more relevant and actual for the labor market in the field of electric power, electrical
engineering and electromechanics, in particular, with regard to the industry electric vehicles and
energy saving technologies.

Key words: energy-efficient technologies, master's program, educational program, energy-saving
technologies, grant project, electrical engineering and electromechanics, quality of higher education,
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Introduction to the competence of higher education

According to Art. 29, 32 of the Law of Ukraine institutipns (HEIs) and is a component_ O.f their
"On Higher Educatio,n" dated 01.07.2014 under academic autonomy. Based on the provisions of

No. 1556-VII, the issue of rational organization }mslerl;lz\;lvts g(];ucEaJtli(éi::e,roHrEI!ns ?ﬁ\{[ﬁleofgleviﬁ
and planning of the educational process belongs P prog
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specialties into the educational process. At the
same time, great attention is paid to the quality
of educational services of higher education. By
definition, the quality of higher education is
achieved by complying with the conditions of
conducting educational activities and learning
outcomes in accordance with the requirements
of legislation and standards of higher education,
professional and/or international standards (if
available), as well as the needs of interested
parties (stakeholders) and society, which is
ensured by implementing procedures of internal
and external quality assurance [1]. Therefore,
the requirements, recommendations, as well as
the opinions of stakeholders play one of the
main roles in the process of ensuring the quality
of higher education. Also, it should be noted that
without ensuring and improving the quality of
higher education, it is impossible to obtain
accreditation of the educational program (EP) in
the relevant specialty. That is, the position of
stakeholders, in fact, determines the vector of
education for EP. Therefore, feedback from
stakeholders, both regarding the educational
program as a whole and its educational
components, is very important for higher
education institutions  and graduation
departments that take care of specific
educational programs (they develop, modernize
and monitor labor market trends). Receiving this
feedback can take place in several ways. The
main ones are surveys of stakeholders,
conducting seminars, symposia, conferences
with them, involving them in the discussion of
educational programs and their educational
components, sending educational programs to
stakeholders in order to receive feedback,
reviews and recommendations, involving
employers in conducting educational activities
(lectures, seminars, laboratory and practical
classes, joint lectures, etc.). After receiving such
feedback and conducting its analysis, it becomes
clear how to improve and strengthen educational
components and, as a result, the quality of
higher education according to a specific
educational program [2-5].

This work is aimed at this. It presents
stakeholders, both from the academic
environment and from the side of employers,
disclosed information about the educational
components of the master's program «Electric
vehicles and energy-saving technologies» («EV
and EST»), which is studied at the Kharkiv
National Automobile and Road University
(KhNAHU). The results of stakeholder surveys
with their analysis regarding the improvement

and strengthening of the educational process
(quality of education according to this EP) are
given.

Analysis of publications

In the work [6], the authors gave an example of
the introduction of EP double diplomas into the
educational process of higher education
institutions. We are talking about the master's
level EP «EV and EST», which is implemented
within the framework of the Erasmus + grant
project «CybPhys» between KhNAHU and Riga
Technical University (RTU). The authors
described the stages of implementation of EP
double degrees between partner universities.
The algorithm of actions when starting the
program in the educational process and the
conditions for its implementation are indicated.
One of the main issues is compliance with the
quality of the provision of educational services
under this EP. For this, it is planned to conduct a
survey of both representatives of the academic
community, students of higher education, and
representatives of employers interested in these
specialists.

The work [7] revealed the theoretical
foundations of the study of the features of
"double degree" programs as one of the
components of solving the problems of the
Bologna Process. The relevance of the work [7],
as its authors claim, is due to the need to study
the experience of modern innovative approaches
to the development of academic mobility of
students during the creation of a single space of
higher education in Europe. The purpose of the
paper [7] is to analyze the significance of
"double  diploma"  programs in  the
implementation of the tasks of the Bologna
process and the essential features of this
phenomenon. Of course, one of the priority tasks
of the Bologna Process is to maintain the quality
of education. Accordingly, one of the
mechanisms for its implementation is receiving
feedback from stakeholders.

In the article [8], the authors defined the
peculiarities of the organization and conduct of
student surveys within the international
consortium "Student experience in the research
university” and considered the prospects of
using online survey tools in the quality control
system of higher education. According to the
results of the analysis of the world experience
regarding the participation of students in the
assessment of higher education institutions'
provision of the quality of educational activities
and the quality of higher education in general,
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the possibility of including students in expert
groups for monitoring the quality of higher
education is substantiated. The paper [8]
describes the advantages and disadvantages of
online student surveys as a tool for monitoring
the quality of higher education. The authors
emphasize the feasibility of using online student
surveys in the system of quality assurance of
higher education, both at the university and state
levels. In work [8], practical recommendations
are given for using the tools of student
guestionnaires within the framework of its
quality control mechanisms.

In work [9], the issue of improving the
quality of higher education services with the
help of gamification is considered, the
experience of using game technologies in
conducting classes in higher educational
institutions is analyzed, a comparison of the
traditional approach to education and
gamification is made, advantages and
disadvantages are established, and the rules
for creating a game mechanism are
substantiated. According to the authors of the
article, the introduction of game technologies
into the educational process leads to an
increase in the quality of higher education
services.

The issue of the two-level model of
improving the quality of higher education in
Ukraine is considered in the publication [10].
The researchers proposed a conceptual approach
and technological directions for improving the
quality of labor potential by means of
professional education. This is realized thanks to
the training of such graduates of higher
education institutions who would meet the
requirements of the labor market not only today
and in the near future, but also over a long
period of time in the future.

In the article [11], the authors revealed the
issue of capacity building as a tool of
institutional reform. The main focus is on
improving the quality of higher education
through academic audits in Great Britain, New
Zealand, Sweden and Hong Kong. The
experience of using «Academic Audit» - an
accountability tool for capacity building for
the universities of the specified countries - is
considered. The proposed audit changed the
incentives in behavior among teachers to
improve student learning.

The authors of the article [12] emphasize
that improving the quality of education in
higher education institutions can be supported
thanks to a survey of students regarding
satisfaction with the educational environment.

Students, after passing the appropriate course,
give evaluations to the teacher, so-called
Student evaluations of teaching. This
approach is widely used in North America and
Great Britain as a means of improving the
quality of teaching.

The publication [13] is devoted to the issue
of relations with stakeholders in the field of
higher education. As the goal of the research,
the authors of the work [10] considered the
development of a map of interested parties for
their description and the development of the
process of relations with them in higher
education. Stakeholder maps are important for
quality assurance, as HEIs need to identify the
most important stakeholders in order to collect
feedback from them and improve their
educational processes.

The article [14] is devoted to the evaluation
of the quality of education from the point of
view of stakeholders on the example of higher
educational institutions of Armenia. In the
work [14], the authors focus on the fact that
employees  of  education  management
structures, teachers, students and stakeholders
perceive the concept of education quality in
different ways. Thus, employees of education
management structures assess the quality of
education as compliance with state education
standards. Students talk about the quality of
education as meeting the requirements of the
labor market. For teachers, the effectiveness
of the educational process is a guarantee of
the quality of education. For employers, the
quality of education is the speed and
efficiency of completing tasks or work
requirements. Therefore, when assessing the
quality of education, the vision of all
stakeholders of the educational process should
be taken into account.

So, from the given analysis of publications,
it becomes obvious that maintaining the
quality of the educational process is one of the
most important tasks for higher education
institutions and, accordingly, for departments
that ensure the implementation of specific
EPs. At the same time, work with stakeholders
takes the main positions. Therefore, issues
related to the procedure for receiving feedback
from stakeholders and summarizing the
obtained results (recommendations,
comments, wishes, etc.) are very important.

Purpose and Tasks

The main purpose of this study is Analysis and
processing of feedback received from employers
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and representatives of the academic community
who have experience in working and teaching in
the 141 specialty "Electric Power Engineering,
Electrical Engineering and Electromechanics” to
improve the quality of education under the
master's EP " EV and EST ".

To achieve the specified goal, the following
tasks must be solved in the work:

— conduct an analytical review of decisions
regarding educational programs and publications
regarding the introduction of innovative
teaching methods into the educational process
and methods of maintaining the quality of the
educational process;

—to reveal the features of the
developed/modernized educational components
of the educational program «EV and EST» and
the contingent of stakeholders who took part in
the survey on this program;

— to analyze the results of the survey of both
scientific  and  pedagogical staff and
representatives of employers. Consider the
possibility of incorporating recommendations

received from stakeholders into the educational
components of the master's program «EV and
EST».

Master program «Electric Vehicles and
Energy-Saving Technologies»

A survey of representatives of the Scientific,
academic staff, as well as representatives of
potential employers, was conducted in August
2022. The selection of stakeholders for the
course evaluation was carried out taking into
account basic education, work experience and
professional competences.

7 Scientific, academic staff and 9
representatives of employers, who are
potentially interested in MA graduates from EP
«EV and EST», Table 1, took part in the survey.

The list of Scientific, academic staff and
employers who took part in the survey in the
specialty  «Electric  Power  Engineering,
Electrical Engineering and Electromechanics»
for the master's EP «EV and EST» is given
in Table 1.

Table 1. List of Scientific, academic staff and employers who took part in the survey in the specialty «Electric Power
Engineering, Electrical Engineering and Electromechanics» under the master program «EV and EST»

No. Company Industry Position
Scientific and academic staff
1 KhNAHU Education Professor
2 Kharkiv State Polytechnic College Education Lecturer
3 KhNAHU Education Docent
4 KhNAHU Education Docent
5 KhNAHU Education Professor
6 KhNAHU Education Docent
Z KhNAHU Education Professor
Employers
1 Alfa Diamant LLC Transport Deputy Director of Alfa Diamant LLC
2 NMU "ELECTROPIVDENMONTAJ" Electric power Head of NMU
LLC industry "ELECTROPIVDENMONTAJ" LLC
SUZUKI "Technician-Center" car Director of the SUZUKI "Technician-
3 Transport "
showroom Center" car showroom
LIMITED LIABILITY COMPANY
4 | AKRIS LOGISTICS (AKRIS Transport Head of Akris Logistics LLC
LOGISTICS)
LIMITED COMPANY PAPER CUPS . " "
5 (PAPER CUPS) Trading PC operator "Paper Kaps" LLC
N o Standardization and quality engineer
6 Avtodom Kharkiv" LLC Transport of "Avtodom Kharkiv" LLC
+ Individual entrepreneur Saraev O.V Transport Individual entrepreneur Saraev 0.V
8 Elcars Transport Owner of the company "Elcars"
9 Beetroot IT HR-manager
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For the survey, 5 Educational Components
(EC) EP «EV and EST» were selected, Table
2. These ECs were developed/modernized
within the framework of the Erasmus+ KA2
project «Development of practically-oriented
student-centred education in the field of
modelling of Cyber-Physical Systems»,
acronym  «CybPhys»,  Official number:
609557-EPP-1-2019-1-LV-EPPKA2-CBHE-
JP [4-6,15]. The project started in 2019 and is
scheduled to be completed on May 14 2023.
Its main goal is the introduction of cyber-
physical systems into the educational process.
The development of electronic systems,
components and software that interact with

monitoring, analysis and control of devices,
components and processes in  various
application areas. Cyber-physical systems can
provide specialist solutions with reduced time
to market, bringing significant economic
results and growth in sectors critical to the
economy and competition Europe's prosperity,
and stimulate innovation to cope with the
"new digital transformation" of Europe
[5,6,16].

Table 2 lists the developed/modernized
ECs and presents detailed information that
characterizes and gives a general idea about
them. Links are also provided to the
developed distance courses of EC data, which

physical systems and their environment, are developed in the Moodle environment on
providing  opportunities  for  detection, the Educational Site of the KhNAHU.
Table 2. Study courses that were evaluated by representatives of employers
Updated Level ECTS [The teaching/training The link Date of
Course/Lab title or totally credit | methodologies 1o the university webpage accre-
new points |developed/adopted Y Pag ditation
Energy-saving New Master] 8,5 | Lecture, practical, |https://d12022.khadi-
technologies in lab practical kh.com/course/view.php?id=2452
transport
The structure of New Master] 4 Lecture, lab https://d12022.khadi-
hybrid and electric practical kh.com/course/view.php?id=2453
vehicles
Electric systems of Lecture, lab https://d12022.khadi- N
environmentally Updated [Master] 4 practical kh.com/course/view.php?id=3517 §
friendly vehicles o
Methods of planning Lecture, practical, |https://d12022.khadi- §
scientific research on |Updated [Master| 5,5 lab practical kh.com/course/view.php?id=3518 £
vehicles 2
Mathematical Lecture, lab https://d12022.khadi- ©
. : : —
modelling and Updated |Masterl 3 practical kh.com/enrol/index.php?id=1733
methods of
optimization
Intelligent Lecture, practical, |https://d12022.khadi-
. . . : micl—
mformathn Updated |Masterl 8,5 lab practical kh.com/enrol/index.php?id=3519
technologies and
systems in transport
These ECs are selected for the survey Results of the survey
because they form the basis of special The report on the conducted survey of

(professional) competences under the EP «EV
and EST». Also, within the framework of the
KhNAHU  project, together with RTU,
developed and introduced into the educational
process a joint innovative master's program of
double diplomas «EV and EST» in the specialty
141 «Electric Power Engineering, Electrical
Engineering and Electromechanics», where the
listed ECs represent the backbone of this
program [4-6,16].

representatives of scientific and pedagogical staff,
as well as representatives of potential employers,
can be found at the link (Stakeholder survey) [17].
Below is only an analysis of the survey results.

A total of 7 Scientific and academic staff
guestionnaires were processed (Table 1). The
results of this processing are summarized in Table
3and Table 5.

A total of 9 Employers' questionnaires were
processed (Table 1). The results of this processing
are summarized in Table 4 and Table 6.
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Table 3. The results of processing scientific and academic staff questionnaires, Part 1

N Question Yes No Justification and notes

1. | What is your area of professional activity? Energy-saving technologies in transport
science —28,6%
education —100%

O other

2. | Have you had any previous or current 85,7% | 14,3% | There is experience in teaching disciplines
experience in training specialists in the in the field of intellectual information and
area of Cyber-Physical Systems (such as technical systems.

Automation, Computer Sciences, I have experience in teaching disciplines in
Cybernetics, loT, Al, etc.)? the field of automation and automatic
control systems.
I have experience in teaching disciplines in
the field of automation, cybernetics and
teleautomation.
I have experience in teaching disciplines in
the field of automation, computer science
and automatic control systems.

3. | Have you had any previous or current 14,3% | 85,7% | | have experience in maintenance and
work experience in the area of Cyber- adjustment of automatic systems of
Physical Systems (Automation, Computer electrical systems of autonomous objects.
Sciences, Cybernetics, 10T, Al, etc.)?

To get an idea of the experience of the Experience of scientific activity: 3-7 year
scientific and academic staff who took part in (28,6%); 7-15 vyear (14,3%); 15-20 vyear
the survey, these data are presented below (as a (14,3%); more than 20 years (42,9%).
percentage of the total number of respondents). Experience of production activity: 3-7 year;

Teaching experience: 3-7 year; 7-15 year 7-15 year (14,3%); 15-20 year; more than 20
(42,9%); 15-20 year (14,2%); more than 20 years.
years (42,9%).

Table 4. The results of processing employers’ questionnaires, Part 1

N Question Yes No

4. | What is your area of professional activity?

O industrial enterprise — 22,2%

O production of high-tech (IT) products — 11,1%
O IT-services — 11,1%

transport — 66,7%

[0 non-government organization — 11,1%

O other

5. | Have you had any previous or current experience in training specialists in the area of - 100%
Cyber-Physical Systems (such as Automation, Computer Sciences, Cybernetics, 0T, Al,
etc.)?

6. | Have you had any previous or current work experience in the area of Cyber-Physical 11,1% | 88,9%

Systems (Automation, Computer Sciences, Cybernetics, 10T, Al, etc.)?

To form an idea about the experience of (66,7%); 15-20 year (11,1%); more than 20
employers who took part in the survey, these years (11,1%). The second part of the
data are presented below. Experience of guestionnaire reveals questions about the EC
scientific activity: 3-7 year (11,1%); 7-15 year; program «EV and EST». The summarized
15-20 year; more than 20 years. Experience of survey results are given in Table 5 for scientific
production activity: 3-7 year (11,1%); 7-15 year and academic staff and Table 6 for employers.
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Table 5. The results of processing scientific and academic staff questionnaires, Part 2

Question Yes No

1 | Do you agree with the content of the training material in the program of this discipline or laboratory work
(If your answer is ""'no" - specify which sections of the course need amendments or additions)?
Energy-saving technologies in transport 28,6% | 71,4%
The structure of hybrid and electric vehicles 571% | 42,9%
Electric systems of environmentally friendly vehicles 42,9% | 57,1%
Methods of planning scientific research on vehicles 85,7% | 14,3%
Mathematical modelling and methods of optimization 85,7% | 14,3%
Intelligent information technologies and systems in transport 100% | -

2 | Do you have any suggestions for further improvement of this discipline?
Energy-saving technologies in transport 429% | 57,1%
The structure of hybrid and electric vehicles 429% | 57,1%
Electric systems of environmentally friendly vehicles 14,3% | 85, 7%
Methods of planning scientific research on vehicles 143% | 85,7%
Mathematical modelling and methods of optimization 71,4% | 28,6%
Intelligent information technologies and systems in transport - 100%

Table 6. The results of processing employers’ questionnaires, Part 2

1 Do you think that the proposed list of laboratory and practical works will help to develop all practical
competence, declared by the discipline program? (If your answer is "no" - specify which sections of the
course need amendments or additions)?

Energy-saving technologies in transport 88,9% | 11,1 %
The structure of hybrid and electric vehicles 88,9% | 11,1%
Electric systems of environmentally friendly vehicles 88,9% | 11,1%
Methods of planning scientific research on vehicles 100 % -

Mathematical modelling and methods of optimization 66,7 % | 33,3 %
Intelligent information technologies and systems in transport 55,6 % | 44,4 %

2 Do you have any suggestions for changing the list of lectures laboratory and practical works? (If your
answer is " yes" - specify which sections of the course need amendments or additions)?

Energy-saving technologies in transport 33,3% | 66,7 %
The structure of hybrid and electric vehicles 22,2 % | 78,8 %
Electric systems of environmentally friendly vehicles 22,2 % | 78,8 %
Methods of planning scientific research on vehicles - 100 %
Mathematical modelling and methods of optimization - 100 %
Intelligent information technologies and systems in transport 44,4 % | 55,6 %

3 Do you have any recommendations for using specialized software for laboratory works? (If you answer is

"yes" — give recommendations)
Energy-saving technologies in transport 11,1 % | 88,9 %
The structure of hybrid and electric vehicles 22,2% | 78,8 %
Electric systems of environmentally friendly vehicles 22,2% | 78,8 %
Methods of planning scientific research on vehicles 11,1 % | 88,9 %
Mathematical modelling and methods of optimization 33,3% | 66,7 %
Intelligent information technologies and systems in transport 55,6 % | 44,4 %
4 Do you have any suggestions for further improvement of this discipline?
Energy-saving technologies in transport 22,2% | 78,8 %
The structure of hybrid and electric vehicles 22,2% | 78,8 %
Electric systems of environmentally friendly vehicles 22,2% | 78,8 %
Methods of planning scientific research on vehicles - 100 %
Mathematical modelling and methods of optimization 33,3% | 66,7 %
Intelligent information technologies and systems in transport 44,4 % | 55,6 %
It is worth noting that the respondents paid — add classification of various electric
attention to the questions and offered a number of vehicles except Nissan Leaf;

interesting, relevant and relevant recommendations. — add the topic "Alternative power

For EC «Energy-saving technologies in sources";
transport»:
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— supplement the educational material with
topics related to vehicles with ICE, as well as
lighting, heating and climate control systems of
vehicles;

— add the topic
sources»;

— expand the list of practical and laboratory
works;

— to add conducting some practical classes
in production.

For EC «The structure of hybrid and
electric vehicles»:

— make a list of the chronology of the
release of various types of electric vehicles;

— supplement the educational material with
topics related to the study of specific technical
solutions in the construction of more common
cars with electric traction of various types;

— expand the list of practical and laboratory
works;

— to add conducting some practical classes
in production.

For EC «Electric systems of
environmentally friendly vehicles»:

— add the topic «Transport on hydrogen
fuel»;

— expand the list of practical and laboratory
works.

For EC «Methods of planning scientific
research on vehicles»:

— supplement the educational material with
topics related to vehicles on ICE, as well as
lighting, heating, climate control systems of
vehicles and sensors and executive bodies of
vehicle units and systems;

— expand the list of practical and laboratory
works.

For EC «Mathematical
methods of optimization»:

— to supplement the educational material
with practical classes on subjects according to
the direction of training;

— add laboratory work;

— add practical tasks;

— expand the list of practical and laboratory
works;

— add laboratory work.

Employer representatives, in contrast to
scientific and academic staff, offered more
specific recommendations in accordance with
their professional activities.

For EC «Energy-saving technologies in
transport»:

«Alternative  power

modelling and

— expand the list of laboratory and practical
work directly in the conditions of the service
station;

— consider energy-saving technologies in
the transport industry;

— to increase practical classes using the
material and technical base.

For EC «Mathematical
methods of optimization»:

— add more practice on optimizing complex
technical systems.

— increase the number of practical classes;

— expand the list of practical works;

— update the literature and add modern
studies.

For EC «Intelligent information
technologies and systems in transport»:

— implement laboratory and practical work
on modern cars to study their intellectual and
information systems;

— add real laboratory and practical work on
modern cars;

— expand the list of laboratory and practical
work directly in the conditions of the service
station;

— supplement the lecture material on the
topic of the engine control system;

— add more modern foreign literature;

— to improve and develop new laboratory
and practical work on modern equipment.

The general wish for EC «Electric systems of
environmentally friendly vehicles», «The
structure of hybrid and electric vehicles» is to
expand the list of literature due to the technical
documentation of car manufacturers.

A general recommendation for all ECs from
the scientific and academic staff is to consider
the possibility of adding practice in production,
as well as to expand the list of practical and
laboratory work on the relevant courses.

At the same time, employers offered to
conduct practical and laboratory classes in
production, i.e. in service station conditions.
This allows students to acquire skills in working
with real equipment and significantly reduces or
even eliminates the time for retraining and
adaptation of a specialist at the start of work. Of
course, not only employers are interested in such
proposals, but also scientific and academic staff
of the graduate department. Also, it should be
noted that this approach leads to a double win
situation. One of the elements in the
accreditation of an educational program is
cooperation with employers, internships at
employers' enterprises and conducting any types
of classes by employers.

modelling and
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Therefore, the implementation of the
specified recommendations in the educational
process will contribute to the improvement of its
quality. In addition, such EP becomes attractive
for the labor market and, accordingly, for
applicants at the stage of choosing a place of
study.

Separately, it is worth noting that EP «EV
and EST» developed and modernized its ECs in
accordance with the Erasmus+ KA2 «CybPhys»
project. Under the terms of this project,
KhNAHU purchased and introduced modern
equipment into the educational process:

— Complex for teaching and practical

research on electric vehicles;

— Interactive kit Newline NLE-805;

— Computer classroom for 15 places.

This equipment, as well as what was already
at the department of automotive electronics,
became part of the developed (under the terms
of the «CybPhys» project) Laboratory of
energy-saving technologies in transport [15,17].

Conclusion

The feedback received from the teaching staff
and employers is a very important and necessary
element in ensuring the quality of the
educational process in the specialty «Electric
Power Engineering, Electrical Engineering and
Electromechanics» under the master's program
«Electric ~ Vehicles and  Energy-Saving
Technologies». The received recommendations
will be considered at the meeting of the
department of automotive electronics, which is
the graduation (main) department for this
specialty. Based on the results of this review,
appropriate changes will be made to the courses,
which will improve the quality of education and
make the master's program "Electric vehicles
and energy-saving technologies” even more
urgent and relevant for the labor market in the
field of electric power, electrical engineering
and electromechanics, in particular, regarding
the field of electric vehicles and energy-saving
technologies.

It is proposed to conduct practical and
laboratory classes and carry out research on the
topic of the thesis directly in production and in
the conditions of daily work of technical service
stations and car service. In a number of
educational components, the list of literature
will be expanded due to the technical
documentation of car manufacturers and
references to modern research by foreign
authors. Also, improvement of existing and

development of new laboratory and practical
works on modern equipment purchased at the
expense of the «CybPhys» project and on the
equipment of interested employers is proposed.
It is proposed to expand the practical component
of the educational components of EP «EV and
EST» (more laboratory and practical classes
compared to lectures), which are related to the
cycle of professional training disciplines. It is
proposed to add the topic «Alternative power
sources» to the cycle of subjects of the
applicant's free choice (section of professional
training).
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Enexrpomo0ini Ta eneprosdepirarodi TexHoJiorii —
MaricrepcbKa oCBiTHA nporpama 3a Epasmyc
npoextom Cybphys

Anomayia. Ilpoonema. AHxicmv euwoi oceimu
docazacmvcs  OOMPUMAHHAM  YMOB8 NPOBAOIHCEHHS
0C8imHbOI disnbHOCMI ma pe3ylIbmamis HAGYaAHHs

BUMO2AM 3AKOHOO0ABCMBEA Ma cmandapma/w BMM/;Oi.

oceimu, npogecivinum ma MIHCHAPOOHUM
Ccmanoapmam, a makoic NOMpedam cmelKxonoepis i

cycninbcmea. Ouesuono, wo, uMo2l, pekomeHoayii

ma OymMKu CMeUuKxonoepie 6idicparoms OO0HY 3
OCHOGHUX pojell 6 npoyeci 3a0e3neueHHss SAKOCMI
suwoi’ oceimu. Tym, cnio szaznauumu, wo 6e3

3abe3neuentss ma BOOCKOHANEHHS SKOCMI Guujol

0CBIMU  HEMOJNCIUBO — OMPUMAMU  AKPeOUMayito
ocgimuvoi  npocpamu  (OIl) 3a  6i0nosionow
cneyianvHicmwo. Mema. Awnaniz  ma  0bpobka

OMPUMAHO20 360POMHO20 38 'A3KY 8i0 pobomooasyie
ma npeoCmasHUKi6 axKao0emiuHoi CnilbHOMU, AKI
Maiomb  00cei0 podbomu ma ukiadanus 3a 141

cneyianvbHicmio «Enexmpoenepeemuxa
eleKmpomexHika — ma  eleKmpoMexanikay 07
noxpawenns sxkocmi oceimu 3a  OIl macicmpis

«Enexmpomobini ma enepeoszbepiearoui mexnonoziiy.
Memooonocia. Memoo anxemyganus, wo noiscac 8
ompumanHi  iHGopmayii  WIAXOM ~ NUCBMOBUX
sionosioeti PpecnoHoenmie Ha cucmemy
cmanoapmu308anux 3anumans. Memoou o06pobku
iHghopmayii, ma cunmes memoo — GUGYEHHs 00 'ekma
6 1020 yinicHocmi, 8 €0HOCMI I 83AEMHO20 38'A3KY
tioeo YACTUH. Pe3ynomamu. Ilposedeno
aHanimuyHuili  oena0  piwens, wooo Ol ma
nyonikayilii Cmoco8HO 8NPOBAONCEHHIO 8 HABYATbHUL
npoyec  IHHOBAYIUHUX MeMOOI8 HAGUAHHA  MA
Memo0ié OOMPUMANHSL AKOCHE 0C8IMHbO2O NPOYEC).
B psao oceimuix rxomnonenmis 6yoe po3uupero
nepenik  aimepamypu  3a  pPAxyHox
O0OKyMeHmayii agmosupoOHUKIE Ma NOCULAHb HA
cyyacHi 00CIOHCEeHHS IHO3eMHUX asmopis.
3anpononosano  600CKOHANeHHA — ICHYIOUUX — mMdA
PO3pOOKa HOBUX 1AOOPAMOPHUX MA  NPAKIMUYHUX
PpobIim Ha CyyacHomy O0OAAOHAHHI, WO NPUODAHO 34
paxyrnok npoexkmy «CybPhysy ma na obraonawnmui

MmexHiuHOl

3ayikasieHux — pobomooasyis. 3anpononosano
PO3WUPUMY  NPAKMUYHY — CKIAO08Y — OCGIMHIX
xomnonenmie  OII, wo 6i0HOCAMbCA 00  YUKILY
oucyuniin npogecitinoi  niocomosku. Jo yuxuy
oucyuniin  8LIbHO20 8ubOpy 3000y8aua  (po30in
npogecitinoi’ nid2omoexu), 3anponoHO8ano 000amu

memy  «AnvmepHamusHi  Odcepena  HCUBNEHHA.
Opuczinansnicms.  3anponoHoéano  npoooumu
npakmuuni  ma  1abopamopui  3auAmMmsa  ma

BUKOHYBAMU OOCTIONCEHHS 3d MEeMOK OUNIOMHOT
pobomu  Oe3nocepedHbO0 Ha BUPOOHUYMSI ma 6
VYMOBAX NOBCAKOEHHOI pobomu Cmanyitl MexHiuHOo20
00C1y208y8aHHS ma cepsicy agmomooinis.
Ilpakmuuna  yinnicms. 3a  pezyromamamu
OMPUMAHO20 360POMHO20 38 A3KY 8i0 CMelKX010epia
06y0ymb  @HeceHi GIOn0GIOHI 3MiHU 00 Kypcis, sKi
nokpawams  AKiCMb — HAGUAHHA ~MA  3POONAMb
MmazicmepcubKy oIl «Enexmpomobini ma
eHepao30epiearoui mexHo102iy we Ol HA2ANbHOK
ma akmyauibHoro 01 PuHKy npayi 'y cepi
eleKmpoenep2emuKi, €e/1eKmpOomexHiKu ma
€/1eKIMpOMEeXaniku, 30Kpema, o CHOCYEMbCS 2ay3i
e1eKmpomo0inie ma enepeo3dpepiearuux mexHoI02iu.

Knrouosi cnoea:. enepzoeghexmusni  mexwonoeii,
MazicmepcbKka — Hpozpama,  OC8IMHA — Npozpamad,
eHepao30epiearoyi MexHono2ii, epaHmosuti npoexkm,
eNeKmpoOmexHika ma eNeKmpomMexauika, AKiCmb
suuyoi’ ocgimu, cmeuxkxonoep.
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