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1. Introduction

In order to clarify the demand to future specialists, the project partners provided a preliminary
analysis of stakeholder's needs at the preparation stage of the project proposal. In WP1,
Moldavian and Ukrainian universities have to finalise the survey of representatives of industry,
research institutions, HEIs and professional association.

Moldavian and Ukrainian partners arrange a survey of potential employers using appropriate
means for each group of stakeholders: internet forms, e-mail, interviews and focus groups. For
this purpose, special questionnaires have been developed by the RTU and adopted by partner’
university

The project partners have intention by the end of DIGITRANS to get additional feedback from
MD and UA representatives in order to get more comprehensive analysis of the labour market.
Based on these inputs the matrix of competences and profile of the required specialists will be
created in each MD-UA university

A Report — analyses of survey results should be submitted to MC members. Workshop 2 to be
held in Athens for discussion and elaboration the finding of the Report, which will be used for
curriculum, syllabuses, didactic materials.

2. Methodology

The overall approach aims to ensure that the curricula are developed and adjusted according to
stakeholders’ needs. This approach should be implemented in five key stages:

e Gap analysis includes existing curricula analyses, elaboration of best practices of EU
partners, and input from the industry representatives.

e Development of new curricula: learning, teaching, didactic materials, and
development of learning tools.

e Accreditation of the courses and education programs.
e Ongoing obtaining of the feedback from teachers and students.
¢ New and modernized course testing and feedback collection from stakeholders.

¢ Post-ante evaluation and feedback from potential employers, other stakeholders, and
external quality assurance experts. Post-project enhancement of the curricula will be
continued beyond the duration of the DIGITRANS project in cooperation with
industrial partners and other potential employers.

As potential employers have been involved in the development of new curricula throughout the
lifecycle of the project, we arrange two surveys: the first one in the beginning of the project in a
frame of WP1, and second one at the final stage of the project, in WP4. For the project team, it
is crucial to get an evaluation of the learning outcomes from the experts, who represent the
industry and employers (see Fig.1).
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Figure 1. Feedback from stakeholders on learning outcomes

The objectives of this survey are:

e To review the study programmes and courses that MD and UA universities plan to
develop and modernise in the DIGITRANS project.

e To clarify and develop a better understanding of the requirements that stakeholders
impose on the training and qualification programs of graduates of a practice-oriented
magistracy;

The survey data will be used by Moldavian and Ukrainian universities to evaluate the relevance
of the proposed curricula and study programmes, courses, laboratory works in preparing and
training current bachelor's and master’s students and guiding them in becoming practice-
oriented future employees in the digital world.

For the review, two types of questionnaires were proposed:

1. Questionnaire of peer review envisaged for the experts from from research, scientific
institutes and academy (Attachment 1).

2. Questionnaire of peer review envisaged for the experts from enterprises, businesses,
and NGOs (please refer to attachment 2).

Each questionnaire included two types of questions. The first type of question focused on
soliciting demographic information on experts (e.g., age, position, professional experience in
education, science and industry, and gender), while the second type of questions solicited
information on experts’ opinion on the quality of curricula and/or study programmes and
suggestions for improving curricula and study programmes.
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Each expert, depending on their experience in the field of education, should be offered several
approved curricula and courses/laboratory study programs. The questionnaires, along with the
approved curricula and (or) programmes, should be submitted to experts by the appropriate
media.

The analysis of the results is presented in the form of two tables. The respondents were asked
to provide comments on the need to clarify the programmes of the courses, which would allow
tuning the programmes after the testing is completed.

Considering that the partner's universities developed new curricula for different areas of
specialization and that a very broad range of stakeholders was involved in the survey, the
partners could adjust the questionnaires and summary tables, according to their specific needs.
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3. Obtaining feedback from the stakeholders

3.1 Chernihiv Polytechnic National University

Time of the survey

The survey of the representatives of academic and scientific staff, as well as the representatives
of potential employers, was conducted in March 2024

Participants in the survey

In total, 6 academic staff representatives and 6 employers (including project partner - SNT
Ukraine company) participated in the survey (see Tab. 3.1.1.).

The reason of selection of particular respondents:

The survey involved respondents who are experienced specialists in the fields of science related
to digitalization processes, namely: computer engineering, industrial automation, electronics,
electrical engineering and electromechanics, robotics, military equipment. Among
representatives of industry, preference was given to representatives of enterprises that are
interested in training specialists in the above areas, including military organizations. As for
academic representatives, the heads of departments of leading technical universities of Ukraine
and experienced scientists of the National Academy of Sciences of Ukraine took part in the
survey. The general principles of the selection of experts for this survey were their high
competence and broad representation both in terms of coverage of different regions of Ukraine
and professional activity, including military-technical directions.

Table 3.1.1. List of Scientific, academic staff and employers who participated in the survey
on the developed courses.

Number Academic staff Position
Oleh Bisikalo Head of the Automation and Intelligent Information
1 Technologies department, Vinnytsia National Technical
University
Yurii Denysov Head of Electronics, Automation, Robotics and
2 Mechatronics department, Chernihiv Polytechnic
National University
Volodymyr leading researcher of Microprocessor Technology
3 Opanasenko department, V/V Glushkov Institute of Cybernetics of
the National Academy of Sciences of Ukraine
Oleksandr Shefer Head of Automation, Electronics and
4 Telecommunications department, National University

"Poltava Polytechnic named after Yury Kondratyuk”

Volodymyr Voloschuk | Head of automation of energy processes department,

5 National University “KPl named after Igor Sikorsky”

6 Heorhii Vorobets Head of Computer Systems and Networks department,
Yuriy Fedkovych Chernivtsi National University

Employers Position

1 Volodymyr Ivanov Deputy chief designer, PJSC CheZaRa

5 Igor Lapygin Director of IT departmnt, Joint Stock Company
«Chernihvoblenergo»

3 Igor Lysenko Director, Sid Studio LLC

7
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Number Academic staff Position
4 Maxim Solodchuk Colonel, head of Military Training department, Chernihiv
Polytechnic National University
5 Oleg Starovoitenko Head of the Marketing Department, SNT Ukraine
Olena Bursala Senior researcher of the State Research Institute of
6 Testing and Certification of Weapons and Military
Equipment of Ukraine

Study programs, courses etc. that were evaluated by representatives of employers.

Table 3.1.2: The courses of the four study programs that were evaluated by representatives of
Academic staff and employers

The teaching/training Date of | The status /
Level methodologies Thelink | accredit | document of
Updated (Bachelor, | ECTS | developediadopted e.g. | to the ation accreditation

Course/Lab or newly ) N
title develope Master credit e-learning/ training ,umversny

d 5-year points | modalities, practical | 'S
course) placements in website
enterprises, etc.

Study program “Computer Engineering”

Microcontroller https://stu.cn
Systems -ualwp-

Programmin content/uplo
g g new Bachelor 6 Elected ads/2024/03/ 2024 In process

developed-
courses.pdf

Systems  on https://stu.cn

Chip uajwp-
content/uplo

Elected ads/2024/03/ | 20%

developed-

courses.pdf

new Bachelor 4 In process

Design of https://stu.cn
Digital ualwp-
content/uplo 2004
ads/2024/03/
developed-
courses.pdf

Devices new Bachelor 5 Mandator In process

Study program “Telecommunications and Radio Engineering”

Electrical https://stu.cn

Circuit Design .ua/wp-

content/uplo
updated Bachelor 12 Mandator ads/2024/03/ 2024

developed-
courses.pdf

In process

Study program “Telecommunications and Radio Engineering”

Digital https:/st

m f
Systems 0 updated Master 5 Mandator uafwp- 2024 In process
Telecommuni content/uplo
cations ads/2024/03/
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https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
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developed-
courses.pdf

Study program “Electronics of robotic systems and complexes”

https://stu.cn
Digital ualwp-

. content/uplo
electronics updated Bachelor 1 Mandator ads/2024/03) | 2024

devices developed-
courses.pdf

In process

Description of the means and channels used in the survey

The survey was conducted according to a previously prepared and distributed questionnaire, the
same for both academic representatives and employers, online, considering the circumstances
of wartime in Ukraine. In advance, requests were made to universities and enterprises of
Ukraine, which represented different regions, to participate in the survey.

The responsible respondents answered the questions of the questionnaire and sent their signed
answers to the address of the project manager Volodymyr Kazymyr for further analysis of survey
results.

Results of the survey

In total, 6 academic and 6 employers’ questionnaires were analysed. The analysis results are
represented below.


https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
https://stu.cn.ua/wp-content/uploads/2024/03/developed-courses.pdf
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Summary Table 3.1.3 of the answers included in the questionnaires for courses/ laboratory study programs by academic and employers.

PART 2/ YACTHHA 2
Questions by courses/laboratory work study programs / Ilutanss 3a nporpaMaMu KypciB/J1a0opaTopHux pooit
N Question /3anuranus ‘ 1 ‘ 2 Justification and notes /IIpumimku, noscrnenns

1 Do you support the inclusion of such a discipline in the specified educational program: 1- «Yes», 2 - "No”’? (If you answer is "No," please justify your answer)

Uu minTpumyete Bu BKITIOUeHHS TaKoi IUCIUILTIHN Yy BKa3aHy OCBITHIO iporpamy: 1- «Taky, 2 - «Hi» (SIkmio Bimnosink «Hi» — oOTpyHTY#iTE BiAIOBIH)

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npozpami «Komn’romepua insicenepiny

Microcontroller ~ Systems Programming / IIporpamysanns | 12(100%)
MIKPOKOHTPOJIEPHUX CUCTEM

Systems on Chip / Cucremu Ha uiri 12(100%)

Design of Digital Devices / I[IpoekTyBaHHs [IH()POBHX IPUCTPOIB 11(92%)

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHixa»

Electrical Circuit Design / IIpoekTyBaHHS €JIEKTPUYHUAX CXEM 11(92%)

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Digital Systems of Telecommunications / Lugposi cucmemu | 12(100%) It is better to specify "Telecommunications systems"
menekoMyHikayiu

bachelor’s program “Electronics of robotic systems and
complexes” / 6akanaepcokiu npozpami «Tenexomynixauyii
ma padiomexHika»

Electronics of robotic systems and complexes / Enexrponika | 12(100%)
POOOTOTEXHIYHUX CUCTEM 1 KOMITJIEKCIB

10
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2 Which block should this course be assigned to: 1 - selected, 2 -mandatory?

Yu 3200Hi 8U 3 BIOHECEHHAM OUCYUNTIHU 00 8KA3AHO20 00Ky Jucyuniin . 1 — subipxosi, 2 — 0606 ’13xk086i

bachelor’s  program  “Computer  Engineering” /
oaxanaepcwokiii npozpami «Komn’romepua insicenepiny

Microcontroller ~ Systems  Programming / IIporpamysanus | 3(25%)
MIKPOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cuctemu Ha uini 6(50%)

Design of Digital Devices / IIpoexTyBatHs HH()POBHUX NPUCTPOIB 7(58%)

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Electrical Circuit Design / IIpoekTyBaHHs €IEKTPUYHHUX CXEM 4(33%)

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Digital Systems of Telecommunications / Lugposi cucmemu | 2(16%)
menekoMyHikayiu

bachelor’s program “Electronics of robotic systems and
complexes” / 6akanaepcokiii npozpami «Tenexomynixauyii
ma padiomexHika»

Electronics of robotic systems and complexes / Enexrtponika | 2(16%)
POOOTOTEXHIYHUX CUCTEM 1 KOMITIIEKCIB

3 In your opinion, what should be the percentage distribution of theoretical and practical training in this course 1- theoretical, 2 -practical?
Axum Ha eaw noenad nosuren 6ymu po3nooil meopemuynoi ma nPakmuynoi ni02omoexu 3 0anoi ducyuniinu y giocomkax: 1 — meopmemuuna, 2 -
npakmuuua?

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npozpami «Komn’romepua insicenepiny

11
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Microcontroller ~ Systems  Programming / IIporpamysanus | 40%
MIKPOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cucremu Ha uiri 49%

Design of Digital Devices / IIpoexTyBaHHS ITUPPOBUX IPUCTPOIB 45%

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUYHUX CXEM 44%

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Digital Systems of Telecommunications / Lugposi cucmemu | 54%
menekoMyHikayiu

bachelor’s program “Electronics of robotic systems and
complexes” / 6axanaepcokiii npozpami «Tenexomynixauyii
ma padiomexHika»

Electronics of robotic systems and complexes / Emexrponika | 48%
POOOTOTEXHIYHUX CUCTEM 1 KOMITIIEKCIB

4 For each of the courses, its program should be aimed at the following (several options can be chosen): 1- «Yes», 2- "No”?
JJ1st KO’KHOT IMCIMILTIHY, i1 IporpaMa MOBHHHA OYTH CIIpSIMOBaHa Ha (MOKHA 00paTH JieKinbka BapiaHTiB): 1- «Taxy, 2- «Hi»?

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npocpami «Komn’romepua insicenepiny

Microcontroller ~Systems Programming / IIporpamyBaHHS
MIKPOKOHTPOJIEPHUX CHCTEM

6(50%)
o formal use of knowledge (hopmanbre 4(33%)
BUKOPHUCTAHHS 3HAHB ) 8(67%)
e development of critical thinking skills
(pPO3BUTOK KPUTUYHOTO MHUCIICHHS ) 11(92%)

12
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use of methods of cause-and-effect analysis
(BUKOpHCTaHHSA METO/IiB IPUYNHHO-
HACJIiTKOBOTO aHai3y)

development of practical experience and skills
(pPO3BUTOK MPAKTUYHOTO JIOCBITY Ta HABUYOK)
development of new competencies (po3BUTOK
HOBUX KOMIICTCHTHOCTEH)

development of independent thinking
(pPO3BUTOK CAMOCTIMHOCTI MUCJICHHS)
development of the ability for non-standard
approaches in solving problems and making
decisions (po3BUTOK 31aTHOCTI 10
HECTaHJapTHUX MiAXOMIB y BUPILICHHI
npo6JeM 1 IPUHHATTI PillieHb)

other (inme)

10(84)
10(84)

8(67%)

Systems on Chip / Cuctemu Ha girmi

formal use of knowledge (dhopmasbhe
BUKOPHCTAHHS 3HAHB)

development of critical thinking skills
(pO3BUTOK KPUTUIHOTO MHUCIIEHHS)

use of methods of cause-and-effect analysis
(BUKOpHCTaHHS METO/IiB IPUYNHHO-
HACJIiTKOBOTO aHANTi3y)

development of practical experience and skills
(pPO3BUTOK MPAKTUYHOTO JIOCBiY Ta HABUYOK)
development of new competencies (po3BUTOK
HOBHX KOMIIETEHTHOCTEH)

development of independent thinking
(pO3BUTOK CAMOCTIMHOCT1 MUCJICHHS)
development of the ability for non-standard
approaches in solving problems and making
decisions (pO3BUTOK 31aTHOCTI 10

4(33%)
4(33%)
6(50%)
12(100%)

11(92%)
10(84%)

11(92%)

13
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HECTaHAApPTHUX MiXOMAIB y BUPILLICHHI
npo6JeM 1 IPUHHATTI PillieHb)
e other (iHme)

Design of Digital Devices / [IpoektryBanHs udppoBUX IIPUCTPOIB

o formal use of knowledge (hopmanshe 6(50%)
BUKOPHUCTAHHS 3HAHB ) 9(75%)
o development of critical thinking skills 7(58%)

(PO3BHUTOK KPUTUIHOTO MHUCIICHHS)

e use of methods of cause-and-effect analysis 9(75%)
(BUKOpHCTaHHSA METO/IiB IPUYNHHO-
HACITZIKOBOTO aHaIi3y) 8(67%)

e development of practical experience and skills | 11(92%)
(pPO3BUTOK MPAKTUYHOTO JIOCBITY Ta HABUYOK)

e development of new competencies (po3BUTOK 12(100%)
HOBHX KOMIIETEHTHOCTEI)

o development of independent thinking
(pO3BUTOK CAMOCTIMHOCT1 MUCJICHHS )

e development of the ability for non-standard
approaches in solving problems and making
decisions (pO3BUTOK 31aTHOCTI 10
HECTaHIapTHUX MiIXO/IB y BUPILIEHHI
Mpo0IIeM 1 TPUUHATTI PillIeHb )

e other (iHme)

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Electrical Circuit Design / [IpoekTyBaHHS €EKTPUIHHX CXEM

o formal use of knowledge (dhopmanbhe 8(67%)
BUKOPHUCTAHHSI 3HAHB ) 8(67%)
e development of critical thinking skills
(pPO3BUTOK KPUTHYHOT'O MHUCJICHHS) 10(84%)
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use of methods of cause-and-effect analysis
(BUKOpHCTaHHSA METO/IiB IPUYNHHO-
HACJIiTKOBOTO aHai3y)

development of practical experience and skills
(pPO3BUTOK MPAKTUYHOTO JIOCBITY Ta HABUYOK)
development of new competencies (po3BUTOK
HOBUX KOMIICTCHTHOCTEH)

development of independent thinking
(pPO3BUTOK CAMOCTIMHOCTI MUCJICHHS)
development of the ability for non-standard
approaches in solving problems and making
decisions (po3BUTOK 31aTHOCTI 10
HECTaHJapTHUX MiAXOMIB y BUPILICHHI
npo6JeM 1 IPUHHATTI PillieHb)

other (inme)

10(84%)

10(84%)
10(84%)

10(84%)

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokii npozpami « Tenekomynixauii
ma padiomexHika»

Digital Systems of Telecommunications / Iugpposi cucmemu
menekoMyHikayiu

formal use of knowledge (dhopmasbhe
BUKOPHUCTAHHSI 3HAHB )

development of critical thinking skills
(PO3BUTOK KPUTHYHOTO MHCIICHHS)

use of methods of cause-and-effect analysis
(BUKOpHCTaHHS METOJIiB IPUYNHHO-
HACJIiTKOBOTO aHAi3y)

development of practical experience and skills
(pPO3BUTOK MPAKTUYHOTO JIOCBITY Ta HABUYOK)
development of new competencies (po3BUTOK
HOBHX KOMIIETEHTHOCTEH)

6(50%)
6(50%)
8(67%)
10(84%)

11(92%)

10(84%)
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o development of independent thinking
(pO3BUTOK CAMOCTIHHOCTI MUCJICHHS)

o development of the ability for non-standard
approaches in solving problems and making
decisions (pO3BHTOK 3MaTHOCTI JI0
HECTaHJIAPTHUX ITiIXO/IB Y BUPIIICHHI
npo6JeM i MPUHHATTI PillieHb)

e other (iHme)

bachelor’s program “Electronics of robotic systems and
complexes” / baxanaepcokiit npozpami «TenexomyHikauii
ma padiomexHika»

Electronics of robotic systems and complexes / Emextponika
POOOTOTEXHIYHAX CUCTEM 1 KOMIUIEKCIB

e formal use of knowledge (popmanbue
BUKOPHUCTaHHS 3HAHb)

e development of critical thinking skills
(PO3BUTOK KPUTUYHOTO MUCIICHHSI)

¢ use of methods of cause-and-effect analysis
(BUKOpHCTaHHS METO/IiB IPUYMHHO-
HACJIITKOBOT'O aHai3y)

o development of practical experience and skills
(pPO3BUTOK MPAKTUYHOTO JIOCBiTY Ta HABUYOK)

e development of new competencies (pO3BUTOK
HOBUX KOMIIETEHTHOCTEH)

o development of independent thinking
(pO3BUTOK CAMOCTIMHOCT1 MUCJICHHS)

e development of the ability for non-standard
approaches in solving problems and making
decisions (pO3BUTOK 31aTHOCTI 10
HEeCTaH/IapPTHUX MiJIXO/IiB y BUPILIICHHI
npo0JIeM 1 IPUHHSATTI PillieHb)

6(50%)
8(67%)
7(58%)
10(84%)

10(84%)
8(67%)

10(84%)
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e other (imme)
5 For each of the courses, its program should be aimed at the following (several options can be chosen): 1- «Yes», 2- "No”?
JIJ KOXKHOT TUCIMILTIHY, i porpaMa MOBHHHA OYTH CIIpSMOBaHa HB (MOXKHA 0OpaTH JeKijbka BapiaHTiB): 1- « Taxy, 2- «Hi»?
bachelor’s  program  “Computer  Engineering” /
oaxanaepcwokiii npozpami «Komn’romepua insicenepiny
Microcontroller ~ Systems  Programming / IIporpamyBaHHs consultations, specialized and problem-oriented tasks for
MIKPOKOHTPOJICPHHX CHCTEM 9(75% computer systems and networks
e testing (TecTyBaHHS) 9(75%
e control works (KoHTpOJIBHI po6OTH) 6(50%)
e writing essays (TBOpYi MPOSKTHI poOOTH) 11(92%)
e workshops (MalicTepkacu, TpaKTHYHI 3aBIAHHS) 2(16%)
o additional (specify, which)
Systems on Chip / Cuctemu Ha wini specialized and problem-oriented tasks for computer systems and
e testing (tectyBaHHs) 9(75%) networks
e control works (KOHTpOJIbHI pOOOTH) 10(84%)
e writing essays (TBOp4i MPOEKTHI PoGOTH) 8(67%)
e workshops (MaiicTepkiacy, IpakTHUHI 3aBAAHHS) 11(92%)
e additional (specify, which) 1(8%)
Design of Digital Devices / IIpoexTyBanns HU(POBHUX IPUCTPOIB specialized and problem-oriented tasks for computer systems and
e testing (TecTyBaHHS) 8(67%) networks
e control works (KOHTPOJIbHI pOOOTH) 7(58%)
e writing essays (TBOp4i MPOEKTHI POOOTH) 10(84%)
e workshops (MaiicTepkiacy, IpakTHYH] 3aBAAHHS) 12(100%)
e additional (specify, which) 1(8%)
bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaspcukiit npozpami « Tenexkomynixauii
ma padiomexnika»
Electrical Circuit Design / IIpoekTyBaHHS €JIEKTPHYHHX CXEM specialized and problem-oriented tasks for computer systems and
e testing (TeCcTyBaHHs) 8(67%) networks
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e control works (KOHTpOIBHI POOOTH) 8(67%)
e writing essays (TBOp4i IPOEKTHI POOOTH) 8(67%)
e workshops (MaiicTepkiiacu, mpaKTHIHI 3aBIAHHS) 12(100%)
e additional (specify, which) 1(8%)
master’s program “Telecommunications and Radio
Engineering” / macicmepcuokiii npozpami « Tenexomynikauii
ma padiomexHika»
Digital Systems of Telecommunications / Llugposi cucmemu consultations, specialized and problem-oriented tasks for
menexoMyHikayiu 9(75%) computer systems and networks
e testing (TecTyBaHHA) 11(92%)
e control works (KoHTpOJIBHI po6OTH) 9(75%)
e writing essays (TBOpYi MPOEKTHI poOOTH) 9(75%)
e workshops (MalicTepKIacH, IPaKTHYHI 3aBJaHHs) 2(16%
o additional (specify, which)
bachelor’s program “Electronics of robotic systems and
complexes” / oaxanagpcokin npozpami «Tenexomynixauii
ma padiomexHixa»
Electronics of robotic systems and complexes / Enekrponika consultations, specialized and problem-oriented tasks for
POOOTOTEXHIYHUX CUCTEM 1 KOMIDIEKCIB computer systems and networks
e testing (TecTyBaHHA) 7(58%)
e control works (KoHTpOJIBHI poOOTH) 9(75%)
e writing essays (TBOpYi MPOEKTHI poOOTH) 10(84%)
e workshops (MalicTepKiacH, IPaKTHYHI 3aBaHHs) 10(84%)
e additional (specify, which) 2(16%)
Can your organization facilitate practical training in the specified discipline: 1- «Yes», 2 — “No”?
Yu mooice 6awia opeanizayis cnpuamu npakmuynii nid2omoesyi 3a 6xazanoio oucyuniinow: 1- «Taxy, 2- «Hi»?
bachelor’s  program  “Computer  Engineering” /
oaxanaepcwokiii npocpami «Komn’romepua insicenepiny
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Microcontroller ~ Systems Programming / Ilporpamysanus | 10(84%)
MIKPOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cuctemu Ha wini 8(67%)

Design of Digital Devices / [IpoektyBaHHs 1IH(DPOBUX MPUCTPOIB 8(67%)

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Electrical Circuit Design / [IpoexTyBaHHS €IEKTPHYHUAX CXEM 9(75%)

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Digital Systems of Telecommunications / Lugpposi cucmemu | 11(92%)
menekoMyHikayiu

bachelor’s program “Electronics of robotic systems and
complexes” / 6axanaepcokiii npozpami «Tenexomynixauyii
ma padiomexHika»

Electronics of robotic systems and complexes / Enexrtponixa | 10(84%)
POOOTOTEXHIYHUX CUCTEM 1 KOMITIIEKCIB

Is your organization interested in specialists in the field of discipline: 1- «Yes», 2 -" No”?
Yu 3ayixasnena sawa opeanizayis y gaxieysx 3 nanpsamy oucyuniinu: 1- «Taxy, 2- «Hiy?

bachelor’s  program  “Computer  Engineering” /
oaxanaepcukiii npocpami «Komn’romepua insicenepiny

Microcontroller ~ Systems  Programming / IIporpamysanns | 11(92%)
MiKPOKOHTPOJIEPHHX CHCTEM

Systems on Chip / Cucremu Ha uini 10(84%)

Design of Digital Devices / [IpoekTyBaHHS TUPPOBUX IPUCTPOIB 10(84%)
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bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikayii
ma padiomexHika»

Electrical Circuit Design / I[IpoekTyBaHHS €IEKTPHYHUX CXEM 10(84%)

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynixauii
ma padiomexHika»

Digital Systems of Telecommunications / ILugposi cucmemu | 11(92%)
menekoMyHikayiu

bachelor’s program “Electronics of robotic systems and
complexes” / 6akanaepcokini npozpami «Tenexomynixauyii
ma padiomexHika»

Electronics of robotic systems and complexes / Enexrtponika | 9(75%)
POOOTOTEXHIYHUX CUCTEM 1 KOMITICKCIB

8 |What information resources, in your opinion, should be included in the teaching of this discipline? (Please, answer in the notes)
Sxi indopMariiiHi pecypcu, Ha Bairy TyMKY, CIIiJ{ IOJyYUTH IO BUKJIAJMaHHS JaHoi Aucuuiutian? (Oyab Jacka, HaJalTe BiIAMOBIINb y IPUMITKAX)

bachelor’s  program  “Computer  Engineering” / For all the mentioned disciplines:

oakanaspcokiii npozpami «Komn’romepna insrcenepiny electronic libraries, electronic information systems of scientific
and technical information, national, state, collective property
resources, official websites, chats *.gpt, Internet resource and
special educational literature, manufacturers' documentation and
courses of foreign universities. Courses of leading universities,
literature in a foreign language, corporate documentation. Palagin
A.V., Opanasenko V.N. Reconfigurable computing systems. Kyiv:
Prosvita. 2006. — 295 p. Integrated design environments from
software and hardware manufacturers Intel (Altera), Xilinx,
Arduino IDE. Development of author's practical courses.
Integrated design environments from software and hardware
manufacturers Intel (Altera), Xilinx, Arduino IDE. Development
of author's practical courses.
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Microcontroller ~ Systems Programming / IIporpamyBaHHS
MIKPOKOHTPOJIEPHHUX CHCTEM

https://techmaker.ua/embedded-basic#description
Arduino, Microchip Technology, STM32 Community,
Cloud calculations, simulation models, videos, distance courses

Systems on Chip / Cucremu Ha wiri

https://www.arm.com/resources/education/education-
kits/introduction-to-soc , Microchip Technology, Official websites
of SoC manufacturers. Cloud calculations, simulation models,
videos, distance courses

Design of Digital Devices / [IpoekryBaHHs HH(QPOBUX MPUCTPOIB

https://ela.kpi.ua/items/2640b00e-dabc-488f-a8c6-f343d5bba22e
platforms such as Coursera, Udemy, and Khan Academy, videos,
distance courses

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Internet resource and special educational literature,
Documentation of manufacturers and courses of foreign
universities, Kusry of leading universities, literature in a foreign
language, company documentation, Integrated design
environments from software and hardware manufacturers Intel
(Altera), Xilinx, Arduino IDE. Development of author's practical
courses. Integrated design environments from software and
hardware manufacturers Intel (Altera), Xilinx, Arduino IDE.
Development of author's practical courses

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUIHAX CXEM

KiCad, Electronics Tutorials, All About Circuits, online courses
on platforms, Coursera, Udemy, Eagle, Cloud calculations,
simulation models, videos, distance courses

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHixa»

Digital Systems of Telecommunications / Lugposi cucmemu
menekoMyHikayii

https://osvita.ua/master/vartist-navchannya/90916/

Internet resource and special educational literature, manufacturers'
documentation and courses of foreign universities. Kusry of
leading universities, foreign language literature, corporate
documentation, official websites of telecommunications
equipment manufacturers: Cisco, Huawei, Ericsson, Nokia.
GitHub and open source repositories. Cloud calculations,
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simulation models, videos, distance courses, Integrated design
environments from software and hardware manufacturers Intel
(Altera), Xilinx, Arduino IDE. Development of author's practical
courses / Integrated design environments from software and
hardware manufacturers Intel (Altera), Xilinx, Arduino IDE.
Development of author's practical courses

bachelor’s program “Electronics of robotic systems and
complexes” / 6axanaepcokini npozpami «Tenexomyuixauii
ma padiomexHika»

Electronics of robotic systems and complexes / Enekrponika
POOOTOTEXHIYHUX CUCTEM 1 KOMITICKCIB

https://ist.kpi.ua/syllabuses/uk/Discipline?id=341

Official websites of manufacturers of robots and robotic
equipment, ROS, Arduino or ESP32, Cloud computing,
simulation models, videos, distance courses. Internet resource and
special educational literature. Documentation of manufacturers
and courses of foreign universities. Courses of leading
universities, literature in a foreign language, company
documentation, Integrated design environments from software and
hardware manufacturers Intel (Altera), Xilinx, Arduino IDE.
Development of author's practical courses. Integrated design
environments from software and hardware manufacturers Intel
(Altera), Xilinx, Arduino IDE. Development of author's practical
courses

The study of which software and hardware tools should be included for this discipline? (Please, answer in the notes)
Buesyenns axux npoepamuux ma anapamuux 3acobie baxcano sxaroyumu 01 0anoi oucyuniinu? (byos nacka, Haoatime 8ionoedios y npumimkax)

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npozpami «Komn’romepua insicenepiny

Operating systems, databases and specialized software
Manufacturers' documentation and courses of foreign educational
institutions, programming languages

Microcontroller ~Systems Programming / IIporpamyBaHHS
MIKPOKOHTPOJIEPHUX CHCTEM

Architecture of microprocessors. Peripheral Architecture, New
PIC Controllers and MicroChip, Intel, STM, Raspberry Pi,
Embedded Linux, Virtex UltraScale+ VU19P FPGA

Vivado Design Suite, integrated development environments
(IDE),
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Python, STM32CubeMX, Kothlin

Systems on Chip / Cucremu Ha girmi

Interface architecture of integrated data transmission interfaces,
New hardware of Infineon Technologies Cirrus Logic, SoC
Altera/Xilinx, Virtex UltraScale+ VU19P FPGA. Vivado Design
Suite, Verification and Simulation Tools, Python, Quartus
(Quartus Prime 22.1std) Lite Edition

Xilinx IDE, Verilog HDL, A-HDL, VHDL

Design of Digital Devices / [IpoekryBaHHs IM(POBHUX IIPUCTPOIB

Algebra of logic and element base of computing devices,
Programming language VERILOG and VDHL language, FPGA
Altera/Xilinx, not old stands on Soviet microcircuits, Cadence
OrCAD, Altium Designer, KiCad or Eagle, NI Multisim 14.x,
Proteus 8.x, Altium Desinger, LabView - all versions for students

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauii
ma padiomexHika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPHUIHHX CXEM

Documentation of manufacturers and courses of foreign
universities. Python Design programs Easily Applicable Graphical
Layout Editor Multisim program, Altium Designer, Circuit
simulators: Programs such as LTspice, Proteus, PSpice,

Python, Matlab, NI Multisim 14.x, Proteus 8.x, Altium Designer,
LabView — all versions for students

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Digital Systems of Telecommunications / ILugposi cucmemu
meneKoMyHiKayiu

Operating systems, databases and specialized software,
manufacturers' documentation and foreign university courses,
Virtex UltraScale+ VU19P FPGA. Vivado Design Suite

OcnoBu nepenaBanHs iH(popMmarii. AnapatHi IpuCcTpOi KOAYBaHHS
Ta exkoxyBaHHs., [Iporpama AutoCAD ta MATLAB , Simulink,
Besmposinni mporokoiu mepeaadi qarux — LoRa, Bluetooth,
[TporpamyBaHHs1 MiKpoKoHTpoJepiB Ta FPGA,
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Python, Matlab, Packet Traicer, VisSim, NI Multisim 14.x,
LabView — all versions for student

bachelor’s program “Electronics of robotic systems and
complexes” / bakanaepcokiii npozpami «TenexkomyHikauii
ma padiomexHixa»

Electronics of robotic systems and complexes / Emextponika
POOOTOTEXHIYHUX CUCTEM 1 KOMIUIEKCIB

Documentation of manufacturers and courses of foreign
universities. Documentation of manufacturers and courses of
foreign universities

Software for simulating the operation of executable mechanisms
and devices, MATLAB, Simulink, Siemens industrial logic
controllers, Virtex UltraScale+ VU19P FPGA

Vivado Design Suite, Integrated Development Environments
(IDE),

Python, Matlab, NI Multisim 14.x, Proteus 8.x, Altium Designer,
LabView — all versions for students

10

In your opinion, what is the importance of this course? (Please,

answer in th

e notes)

VY qomy, Ha Bally IlyMKY, OJISITa€ BaXIUBICTh i€l quctumtinu? (Byap nacka, HagalTe BiqIOBIIIb Y IPUMITKAX )

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npocpami «Komn’romepua insicenepiny

There is a need for specialists who can program microcontroller
systems, Acquisition of competencies in optimization of software
code for applied mobile and embedded computer systems, Internet
of Things and cyber-physical systems

Microcontroller ~ Systems
MIKPOKOHTPOJICPHHUX CHCTEM

Programming / IIporpamyBaHHS

Provides fundamental knowledge about the structure of
microprocessors and microcontrollers, which gives a greater
understanding of the functioning of software at any level of
abstraction, lays the foundations of programming in computer
engineering, modern design methods and a modern elemental
base, practical skills of designing systems in C and working in
Linux, Microcontrollernl systems are widely used, Basis for
electronic development,

Systems on Chip / Cuctemu Ha girmi

Provides basic knowledge about the operation and functioning of
various interaction interfaces of built-in digital modules,
Organizes the study of the main elements of microcircuits and the
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logic of their combination, Modern design methods and a modern
element base, Development of systems on modern FPGAs with
built-in or soft processors, Systems on a chip have found wide
application, Integration and miniaturization

Design of Digital Devices / IIpoexTyBaHHS ITUPPOBUX IPUCTPOIB

Gives an understanding of the operation of the basic principles of
computer systems, studies the characteristic features of the
composition and principle of operation of digital devices, modern
electronic base and knowledge of the basics of design,
development of FPGA systems and testing of these systems,
design of digital devices is very important for modern systems,
management of real devices

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHixa»

Electrical Circuit Design / IIpoekTyBaHHS €IEKTPHIHUX CXEM

There is a need for specialists who can program microcontroller
systems, Acquisition of competencies in optimization of software
code for applied mobile and embedded computer systems, Internet
of Things and cyber-physical systems

Study of the main components and the principles of their
combination in electrical circuits, Modern electronic base and
knowledge of the basics of design, Practical skills of designing
electronic systems, Integration of components

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHixa»

Digital Systems of Telecommunications / Lughposi cucmemu
menekomMyHikayii

There is a need for specialists who can program microcontroller
systems, Acquisition of competencies in optimization of software
code for applied mobile and embedded computer systems, Internet
of Things and cyber-physical systems

Explains the basic principles of reliable data transmission, gives
basic concepts about the components of telecommunications
systems and their purpose, Modern element base and knowledge
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of the basics of system construction, Working with modern
wireless data protocols, Key role in communication

bachelor’s program “Electronics of robotic systems and
complexes” / bakanaepcokiii npozpami «TenexkomyHikauii
ma padiomexHixa»

Electronics of robotic systems and complexes / Emextponika
POOOTOTEXHIYHUX CUCTEM 1 KOMIUIEKCIB

There is a need for specialists who can program microcontroller
systems, Acquisition of competencies in optimization of software
code for applied mobile and embedded computer systems, Internet
of Things and cyber-physical systems

Encourages the study of fundamental technical disciplines,
Teaches the use of robots and computer systems for their control,
feedback and automated information processing, Modern
elemental base and knowledge of the basics of system
construction, Development of industrial automation systems,
Development of future technologies

, 11

Emphasize 3 main points that you consider the most important

Busnauuts 3 0CHOBHI MOMCHTH, sIK1 BU BBa)Ka€Te HANBAKIIUBIIIMMU JJISL OIT

for mastering this course:

(Please, answer in the notes)

anyBaHH# i€l quctmmoriny: (byap nacka, HajalTe BIAMOBIIAD y IPUMITKaX)

bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npocpami «Komn’romepua insicenepiny

Practical work, availability of modern laboratory equipment, free
access of the student to the equipment

Microcontroller ~ Systems
MIKPOKOHTPOJICPHHUX CHCTEM

Programming / IIporpamyBaHHS

Knowledge of the basics of programming, understanding of logic
algebra, knowledge of the basics of digital electronics. Studying
the composition of microcontroller systems,

Application of programming languages,

Acquisition of programming skills for these systems. Basic
knowledge, creative thinking, laboratory equipment. Modern
design methods, use of laboratory equipment and modern element
base, Understanding of microcontroller architecture.

Learning programming languages and APIs,

Practical testing and debugging skills,

Desire, creative and technical thinking, ability to program,
understand algorithms. Basic knowledge of programming
(Assembler, C++, C#, JS, Python, OOP, ...), Work in specialized
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programming environments and platforms of hardware resource
manufacturers, Orientation of the laboratory workshop on applied
problems of the Internet of Things and cyber- physical systems

Systems on Chip / Cuctemu Ha virmi

Study of component systems on a chip;

Principles of building systems;

Prospects for their further development, Definition of digital
devices.

General principles and design features; Optimization and
prospects, Basic knowledge, creative thinking, system, new
software; Modern design methods, use of laboratory equipment
and a modern element base, Design system of digital devices.
Structure of FPGA chips; Knowledge of the HDL design
language; Understanding SoC architecture and functionality.
Study of integration and testing methods;

Understanding the challenges and future directions of
development;

Desire, creative and technical thinking, ability to program. Work
in specialized programming environments and platforms of
hardware resource manufacturers;

Orientation of the laboratory; workshop on applied problems of
the Internet of Things and cyber-physical systems

Design of Digital Devices / [IpoekTyBaHHS TUPPOBUX IPUCTPOIB

Knowledge of logic algebra, basic knowledge of electronics, basic
knowledge of programming; Basic knowledge, creative thinking,
new design programs; Modern design methods, the use of
laboratory equipment and a modern element base, a system for
designing digital devices.

Structure of FPGA chips; Knowledge of VHDL design language,
Understanding of digital logic and design.

Use of specialized design tools;

Desire, creative and technical thinking; Ability to program. Work
in specialized programming environments and platforms of
hardware resource manufacturers;
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Orientation of the laboratory; workshop on applied problems of
the Internet of Things and cyber-physical systems

bachelor’s program “Telecommunications and Radio
Engineering” / 6akanaspcokiii npozpami « Tenekomynixauii
ma padiomexHixa»

Electrical Circuit Design / [IpoekTyBaHHS €JIEKTPHIHAX CXEM

Practical work, availability of modern laboratory equipment, free
access of the student to the equipment;

Separate elements of electrical circuits;

Principles of optimal combination of elements in electrical
circuits; Description of the operation of the obtained scheme, its
advantages and disadvantages; Basic training, systematic
knowledge, laboratory equipment and software; Modern design
methods, use of laboratory equipment and a modern element base,
knowledge of the basic principles of electronics.

Use of CAD for design; Attention to practical aspects; Desire,
creative and technical thinking, basic knowledge in the field of
electrical circuits.

Work in specialized programming environments and platforms of
hardware resource manufacturers;

Orientation of the laboratory; workshop on applied problems of
the Internet of Things and cyber-physical systems

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokiii npozpami « Tenexomynikauyii
ma padiomexHixa»

Digital Systems of Telecommunications / ILugposi cucmemu
menekoMyHikayiu

Basic knowledge of mathematics, digital technology,
programming, basic training, system knowledge, laboratory
equipment and software; Modern design methods, use of
laboratory equipment and a modern element base; Understanding
the principles of telecommunication systems.

Study of network architecture; Practical skills of configuring and
analyzing networks;
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Desire, creative and technical thinking, basic knowledge of the
physics of signal transmission.

Basic knowledge of information and telecommunication
technologies, computer networks;

Work in specialized programming environments and platforms of
hardware resource manufacturers;

Orientation of the laboratory workshop on applied problems of the
Internet of Things and cyber-physical systems

bachelor’s program “Electronics of robotic systems and
complexes” / baxanaepcokiit npozpami «TenexomyHikauii
ma padiomexHika»

Electronics of robotic systems and complexes / Emextponika
POOOTOTEXHIYHAX CUCTEM 1 KOMIDIEKCIB

Practical work; availability of modern laboratory equipment; free
access of the student to the equipment.

Understanding the basics of programming, mechanics, digital
technology; Basic training, systematic knowledge, laboratory
equipment and software; Modern design methods, use of
laboratory equipment and a modern element base, Design system
of digital devices.

Structure of FPGA chips;

Knowledge of the VHDL design language; Understanding the
principles of robotics.

Study of sensors and actuators;

Study of microcontrollers and microprocessors;

Desire, creative and technical thinking, basic knowledge in the
field of electronics and robotics.

Work in specialized programming environments and platforms of
hardware resource manufacturers;

Orientation of the laboratory; workshop on applied problems of
the Internet of Things and cyber-physical systems

12

Do you have any suggestions for the implementation of this course? (Please, answer in the notes)
Uu € y Bac mporo3ullii 1mo10 BIpoBapKeHHs naHoi quctuintinu? (bynb tacka, HafaiTe BiAMOBAINb Y TPUMITKAX )
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bachelor’s  program  “Computer  Engineering” /
oaxanaepcokiii npozpami «Komn’romepua insicenepiny

Practical work, the availability of modern laboratory equipment,
the student's free access to the equipment, Tasks are focused on
real projects and the needs of the market and the state, Develop a
program that covers the main theoretical aspects of programming
microcontroller systems, such as the architecture of
microcontrollers, programming languages (especially C/C++
languages ), interaction with peripheral devices and other key
concepts.

Microcontroller ~ Systems  Programming / IIporpamyBaHHS
MIKPOKOHTPOJICPHHUX CHCTEM

Study of component systems of telecommunications;

Principles of combination of component digital systems; The
application of digital telecommunications systems in practice, To
give the basic concepts of programming languages and the main
components of these systems, the introduction of microcontroller
circuitry tools are becoming relevant for engineers and developers,
More practice on a modern element base, Depending on the
content, read after (or as separate modules) the discipline
"Microcontrollers".

Systems on Chip / Cucremu Ha girmi

Consider in detail the components and the combination
(architecture) of these components Need implementation in
learning and this is the development of circuits on a single crystal
More practice on a modern element base Develop a course that
covers theoretical aspects of systems on a chip such as
architecture, design, simulation and testing

Depending on the content, read after (or as separate modules)
computer circuits. Use basic modern platforms from Intel (Altera),
Xilinx. It is advisable to practice the implementation of a course
project

Design of Digital Devices / IIpoexTyBaHHS ITU(PPOBUX IPUCTPOIB

The discipline has a fundamental nature and can be the basis for
the formation of competencies in students of education, Lay the
principles of designing digital devices, More practice on a modern
element base, Develop a course that will cover the theoretical
foundations of digital design, including Boolean algebra,

30




Deliverable D1.3

Project: Digital transformation of HEIs education process in Ukraine and
Moldova for sustainable engagement with enterprises, DIGITRANS

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE
Authors: Anatolijs Zabasta
Version: 1.1

RAA Co-funded by
L the European Union

combinational and sequential logic circuits, synthesis of logic
schemes, communication protocols, etc

Depending on the content, you can: 1) read after (or as separate
modules) computer circuits; 2) in specialized educational and
professional programs, it is possible to study instead of the course
"Technology of designing computer systems"

bachelor’s program “Telecommunications and Radio
Engineering” / 6axanaepcokiii npozpami « Tenexomynikauyii
ma padiomexHika»

Electrical Circuit Design / I[IpoekTyBaHHS €IEKTPHYHUX CXEM

Tasks are focused on real projects and needs of the market and the
state.

Lay down the principles of designing electrical circuits, consider
in detail the purpose of their components, It is necessary to
develop, implement and how to develop the skills of the basics of
circuit engineering, More practice on a modern element base,
Develop a course that covers the main theoretical aspects of
designing electrical circuits, such as working with resistors,
capacitors, inductances , as well as the principles of operation of
the main electronic components

It is necessary to coordinate the content and sequence of teaching
with the basic disciplines "Fundamentals of Electronics",
"Amplifiers", "Digital Devices", etc.

master’s program “Telecommunications and Radio
Engineering” / mazicmepcokii npozpami « Tenekomynikauii
ma padiomexHixa»

Digital Systems of Telecommunications / Lughpoei cucmemu
menekoMyHikayii

Tasks are focused on real projects and needs of the market and the
state.

The discipline has a fundamental nature and can be the basis for
the formation of competencies in the learners, Consider the
principles of protection of telecommunication systems, The course
considers the fundamentals of digital telecommunication systems,
More practice on a modern elemental basis, Develop a course
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covering the theoretical foundations of digital telecommunication
systems, including the principles of coding and signal modulation,
structures and protocols of data transmission networks, wireless
communication technologies, as well as security aspects of
telecommunication systems.

It is necessary to coordinate the content and sequence of teaching
with the basic disciplines.

bachelor’s program “Electronics of robotic systems and
complexes” / 6akanaepcokin npozpami «Tenexomynixauii
ma padiomexHika»

Tasks are focused on real projects and needs of the market and the
state.

Electronics of robotic systems and complexes / Enekrponika
POOOTOTEXHIYHUX CUCTEM 1 KOMIUICKCIB

Tasks are focused on real projects and needs of the market and the
state.
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Summary Table 3.1.4 of the composition of participants in the analysis of courses/laboratory
study programs

Question Area of | Experience in | Comments Work experience in
professio | training about  work | scientific projects
nal experience
activity
Yes No Scientific Applied
direction direction
What is your area of
professional activity:
a. Science 7(58%)
b. Education 7(58%)
c. Production of High- 5(42%)
Tech Products
d. other Director
for IT
Have you had previous or 8(67%) | 4(33%) | online training,
current experience in participation in
training specialists in the zoom
area of Cyber-Physical conferences,
Systems (Automation, work in teams,
Computer Sciences, experience in
Cybernetics, 10T, Al, etc.) creating
distance
learning
courses,
development
of digital
competence
frameworks for
citizens,
teachers and
health care
workers
approved by
the relevant
ministries of
Ukraine
Have you had previous or 6(50%) 6(50%) | Information Develop
current work experience in technologies, ment of
the area of Cyber-Physical modeling of digital
Systems (Automation, human electric
Computer Sciences, associative drive
Cybernetics, 10T, Al, etc.) f|g_ur§1t|ve control
thinking,
systems
c;omput_er based on
linguistics, .
development | Microcont
and rollers
implementatio
n of the
technology of
"digital
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doubles" in the
heat supply
systems of
buildings

Summary Table 3.1.6
of the composition of participant’s status in the analysis of courses/laboratory study programs

Status Period
Teaching experience 3-7 years 7-15 years 15-20 years >20 years
1(8%) 1(8%) 10(84%)
Work experience in 3-7 years 7-15 years 15-20 years >20 years
science
2(16%) 10(84%)
Work experience in 3-7 years 7-15 years 15-20 years >20 years
production
2(16%) 1(8%) 9 (75%)
Position in production Developing -2 Developing 1 CEO -1
Director - 2
Developing -2
Marketing - 1
Testing -2
Researcher 1

Comments and suggestions

The conducted survey showed almost 100 percent support from the respondents of the planned
non-relic courses developed during the implementation of the project. Regarding one course, it
was proposed to change the name from "Digital Systems of Telecommunications" to
"Telecommunications systems", which does not change the subject orientation of the course, but
deserves attention.

As for the inclusion of courses in the curriculum as optional or mandatory, more substantial
proposals have emerged here. Thus, the majority of interviewed (75%) experts spoke in favor of
changing the positioning of the "Microcontroller Systems Programming” course. The same
opinion is shared by half of the respondents (50%) regarding the "Systems on Chip" course.
Instead, respondents with a slight advantage (58%) recommend that the "Design of Digital
Devices" course be changed from mandatory to optional. Regarding all other courses, their
classification as mandatory was supported.
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According to experts, the distribution of theoretical and practical parts of the courses should be
with a slight advantage over practical training in the ratio of 60/40% to 52/48%, and only for the
course "Digital Systems of Telecommunications" 54% of respondents recommend spending
more hours on theoretical training.

Regarding the direction of training programs for the courses declared in the project, here,
according to experts (from 67% to 100%), attention should be paid to the development of
practical experience and skills in all courses.

The distribution by types of control is proposed to be almost uniform with confirmation of
proposed measures, but it is considered appropriate to additionally introduce consultations,
specialized and problem-oriented tasks for computer systems and networks.

The vast majority of respondents (from 67 to 92%) agreed to facilitate practical training on the
specified courses, and the interest in specialists studying these courses was from 75 to 92%.

Among the proposed information resources for each of the developed courses, the interviewed
experts indicated electronic libraries, electronic information systems of scientific and technical
information, national, state, collective property resources, official websites and Internet
resources and special educational literature, manufacturers' documentation and courses of
foreign universities, as well as sources of leading universities, literature in a foreign language,
corporate documentation and a wide range of integrated design environments from software and
hardware manufacturers with specific references. Development of author's practical courses was
also proposed.

Recommendations on software and hardware to be studied were related to Operating systems,
databases and specialized software, programming languages VERILOG and VDHL, New PIC
Controllers and MicroChip from Intel, STM, Raspberry Pi, Embedded Linux, FPGA architecture,
New hardware of Infineon Technologies Cirrus Logic, SoC Altera/Xilinx, Virtex UltraScale+. It
was also pointed out the importance of using integrated development environments (IDE),
Simulation Tools and design systems Vivado Design Suite, Cadence OrCAD, Altium Designer,
KiCad or Eagle, Proteus Altium Desinger, LabView, Design programs Easily Applicable
Graphical Layout Editor Multisim of the latest versions and Circuit simulators such as LTspice,
Proteus, PSpice, Python, Matlab, Simulink, wireless data transmission protocols - LoRa,
Bluetooth.

Experts confirmed the importance of the new and updeted courses, pointing to the need for
specialists who can program microcontroller systems, the acquisition of competencies in
optimization of software code for applied mobile and embedded computer systems, the Internet
of Things and cyber-physical systems and the need to provides fundamental knowledge about
the structure of microprocessors and microcontrollers, which gives a greater understanding of
the functioning of software at any level of abstraction, lays the foundations of programming in
computer engineering, modern design methods and a modern elemental base, practical skills of
designing systems in C, C++, VHDL, Python, OOP and working in Linux, Microcontroller
systems.

An important factor is acquisition of competencies in optimization of software code for applied
mobile and embedded computer systems, study of the main components and the principles of
their combination in electrical circuits, modern electronic base and knowledge of the basics of
design, practical skills of designing electronic systems and integration of components.

General proposals regarding the implementation of the disciplines concerned practical work, the
availability of modern laboratory equipment, the student's free access to the equipment, are that
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the tasks will be focused on real projects and the needs of the market and the Ukraine. It is
needed to develop a program that covers the main theoretical aspects of programming
microcontroller systems, the application of digital telecommunications systems in practice. The
courses have to have a fundamental nature and can be the basis for the formation of
competencies in education of students and should be coordinated with the basic disciplines.

The vast majority of experts have experience in Science and Education (58%), and almost half
of them (48%) in production of High-Tech products. Also, 67% of the respondents have previous
or current experience in training specialists, and 50% work in the area of Cyber-Physical Systems
(Automation, Computer Sciences, Cybernetics, 0T, Al, etc.) and have experience in
development of digital electric drive control systems based on microcontrollers. According to
their status, the vast majority of experts have many years of experience (more than 20 years) in
Teaching experience, Work experience in science and production.

Therefore, their advice and suggestions will allow you to determine the directions of work on the
creation of the developed courses and will undoubtedly ensure their high quality.
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3.2 Kharkiv National Automobile and Highway University

Time of the survey

The survey of the representatives of academic and scientific staff, as well as the representatives
of potential employers, was conducted in March 2024.

Participants in the survey

In total, 12 academic staff representatives, and 12 employers participated in the survey. The
number of respondents from employers included representatives of associated partners, namely
"Elcars" and "Avtodom Kharkiv" LLC (see Tab. 3.1.1.).

The reason of selection of particular respondents:

Respondents who are specialists in the fields of electric power, electrical engineering, and
electromechanics participated in the survey. This includes both employers and scientific and
academic staff. The professions and specializations of the respondents involved in the survey
will enable us to gather constructive feedback, aiding in the development and modernization of
the designated courses to align with the market's needs for which students are being prepared.
Consequently, this contributes to enhancing the quality of the educational process and
increasing the interest of market representatives in our students.

Table 3.1.1. List of Scientific, academic staff and employers who participated in the survey on
the bachelor program "Electric Vehicles and Automotive Electronics".

Number Academic staff Position
1 Andrii Nechaus Associate Professor of the Automotive Electronics
Department, KhNAHU
. Professor of the Automotive Electronics Department,
2 Shchasiana Arhun KhNAHU
. Associate Professor of the Department of Physics,
3 Evgeny Chaplygin KhNAHU
4 Iryna Trunova Associate Professor of the Automotive Electronics
Department, KhNAHU
Chairman of the cycle commission
"Electrical engineering and electromechanics"
5 Ruslan Bagach in th_e specia_llty 14_11 "Electroenergetics, -
electrical engineering and electromechanics
a teacher of the highest category of the Kharkiv State
Polytechnic College
6 Anna Borysenko Associate Professor of the Automotive Electronics
Department, KhNAHU
7 Yuriy Borodenko Associate Professor of the Automotive Electronics
Department, KhNAHU
8 Oleksandr Assaociate Professor of the Automotive Electronics
Dzyubenko Department, KhNAHU
9 Vladyslav Latvian Assistant of the Department of Automotive Electronics
10 Oleg Smimov Professor of the Automotive Electronics Department,
KhNAHU
. Associate Professor of the Department of Physics,
11 Svitlana Shynderuk KhNAHU
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Professor of the Department of Computer Systems,
12 Valery Yagup KhNAHU
Employers Position
1 llya Lysak AUTOVIT service station manager
2 Andreas' Researcher, KIOS
Papachristodoulou
3 Oleh Sabokar Snr. DSP developer, Individual entrepreneur O.Sabokar
4 Oleksandr Sarajev Individual entrepreneur Saraev O.V.
Director of the SUZUKI "Technician-Center" car
5 Evgeny Gladun
showroom
6 Oleksandr Director, "MOTOR TRANS" PE
Dzyubenko
7 Andrii Marchenko Employee of "SOLLY PLUS" car service
8 Sergey Novikov Assistant auto electrician TDM AVTO
: . Standardization and quality engineer of "Avtodom
9 Ihor Repievskyi Kharkiv" LLC
10 Pavlo Sokhin Owner of the company "Elcars"
11 Dmytro Timoshevsky | Diagnostic electrician "Elcars"
12 Vladyslav Vasyliev 1st auto technician, after-sales service

"TOYOTA Nederland Europe"

Study programs, courses etc. that were evaluated by representatives of employers.

Table 3.1.2: Study courses of the bachelor program "Electric Vehicles and Automotive
Electronics" that were evaluated by representatives of Academic staff and employers

The teaching/training Date of | The status /
Level methodologies Thelink | accredit | document of
Updated i itati
CourselLab 0:’ newly (Bachelor, | ECTS | developed/adoptede.g. | to the ation accreditation
. Master credit -learni ini universit
title develope ot e Iear_n!ng/ training ) y
d 5-year points | modalities, practical | S
i website
course) placements in
enterprises, etc.

https://dI2
Electric Lecture, e-learning 022.khad)-
vehicle New Bachelor practical, practical % ;ggzg Completed
infrastructure placements in enterprises | =~ - —_°

php?id=28

27

https://dI2
Energy supply 022.khadi-
and_ energy New Bachelor Lect_ure, e-Iearnm_g, kh.con_1/co spring Completed
saving practical, lab practical urselview. | 2024
systems php?id=48

49

https:/dI2

022.khadi-
Electric drive Lecture, e-learning, kh.com/co | spring
theory (Part 1) Updated Bachelor practical, lab practical urse/view. | 2024 Completed

php?id=35

16
Electric drive Lecture, e-learning, https://dI2 spring
theory (Part 2) Updated Bachelor practical, lab practical 022.khadi- | 2024 Completed
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https://dl2022.khadi-kh.com/course/view.php?id=2827
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=4849
https://dl2022.khadi-kh.com/course/view.php?id=3516
https://dl2022.khadi-kh.com/course/view.php?id=3516
https://dl2022.khadi-kh.com/course/view.php?id=3516
https://dl2022.khadi-kh.com/course/view.php?id=3516
https://dl2022.khadi-kh.com/course/view.php?id=3516
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https://dl2022.khadi-kh.com/course/view.php?id=4716
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kh.com/co
urse/view.
php?id=47
16
https://dI2
. 022 .khadi-
Electric Lecture, e-learnin kh.com/co | sprin
machines and | Updated Bachelor 5 T 9 e prng Completed
: practical urselview. | 2024
devices —
php?id=57
89
. https://dI2
Electronics 022 Khadi-
and Lecture, e-learning, lab kh.com/en | sprin
microcircuit Updated Bachelor 4 L 9 e~ pring Completed
) A practicals rol/index.p | 2024
engineering ho?id=354
(Part 1) f—
) https://dI2
Electronics 022 khadi-
and Lecture, e-learning, lab kh.com/co | sprin
microcircuit Updated Bachelor 5 L 9 T pring Completed
engineerin practicals urse/view. | 2024
[¢] g php?id=50
(Part 2) 22

Description of the means and channels used in the survey

Surveys by e-mail are used when it is necessary to survey a wide range of people on a large
number of questions. It involves sending questionnaires to respondents (pre-selected through
relevant directories or corporate customer databases) by e-mail as an attached file to the main
letter with an appeal to the respondent.

The advantages of such a survey: low costs, convenience for both parties - all questions and
answers are in electronic form, the possibility of covering a large number of respondents,
ensuring the anonymity of respondents, lack of influence of the interviewer.

The survey was conducted according to pre-prepared questionnaire templates. Questionnaire
templates were developed for academic and scientific staff, as well as for employers.

The respondents answered the questions in the questionnaire and the answers were sent to the
mail of the head of the Department of Automotive Electronics of the KhNAHU, professor Andrii
Hnatov.

Results of the survey

24 questionnaires were analysed, 12 of them - Scientific, academic staff and 12 employers.
The results of the analysis are collected in Table 3.1.3 - 3.1.6.

Among the respondents, the largest percentage, i.e. 25%, have Work experience in science -
>20 years, and Work experience in production - 7-15 years.

At the same time, Teaching experience has the largest percentage among respondents with
>20 years of work experience — 29.17%
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Summary Table 3.1.3 of the "yes" and "no" answers included in the questionnaires for courses/ laboratory study programs by academic and scientific

stakeholders.

PART 2 /YACTHUHA 2
Questions by courses/laboratory work study programs / Ilutanss 3a nporpaMaMu KypciB/J1a0opaTopHuX pooiT

N Question /3anuranHs

‘ Yes ‘ No ‘ Justification and notes /IIpumiTku, NOsICHEHHS

justify your answer)

«HI» — OOTPYHTYITE BiJIMOBI/Ib)

1 Do you consider it necessary for the learning of students in the bachelor’s program “Electric Vehicles and Automotive Electronics”: (If you answer is "no," please

Uwu BBaxxaete Bu HeoOXiHUM BHBUYEHHS HACTYITHOI JUCIHILIIHU B OakanmaBpchKiil mporpami « EjiekTpoMo6iii Ta aBTOMOOLIBHA eleKTPOHiKa»: (SIKIo BiAMOBiIL

Electric vehicle infrastructure / Indpactpykrypa enekrpomoOiniB 12 Currently, the discipline belongs to the selective block.
(100%) I suggest supplementing the study prerequisites with the
following disciplines: Theory of electric vehicles, Electric
machines and devices, Energy supply and energy saving
systems, Theory of electric drive
Energy supply and energy saving systems / CucTeMu €HepronocTadyaHHs Ta €eHepro30epeKeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enektponpusoay (Hactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enekrponpuBoay (Hactuna 2) 12
(100%)
Electric machines and devices / EnexrpuuHi ManmHu Ta anapati 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enexrponika ta MikpocxemorexHika (Y.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2) 12
(100%)

2 Do you agree with the wording of the purpose of this academic discipline (If your answer is "no™ - justify your answer)?
Uu 3rozHi BY 3 (OPMYJIIOBaHHAM METH JaHOI HABYAIbHOI AMCUUILTIHU (SIKIIO BU BIAMOBIIN «Hi» - OOTPYHTYHTE CBOKO BIAMOBIIb)?

Electric vehicle infrastructure / IndpactpykTypa enexrpoMoOiiB

11
(91,67%)

1
(8,33%)

I suggest a STANDARD wording for all disciplines, for
example, as in the OP:

Formation of the personality of a specialist capable of solving
complex specialized tasks and practical problems during
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professional activities in the field of design, operation and
maintenance of electric vehicles and automotive electronics,
which involve the application of theories and methods of
electrical engineering and electromechanics in relation to the
infrastructure of electric vehicles

Energy supply and energy saving systems / CucteMu eHepronocTadaHs Ta €eHepro30epexeHHs

11
(91,67%)

1
(8,33%)

Oor:

Training of specialists in the specialty 141 Electric power,
electrical engineering and electromechanics, who are able to
use knowledge of the principles of construction, operation
and design of energy supply systems, as well as the principles
of energy saving during their professional activities

Electric drive theory (Part 1) / Teopis enexrponpusoay (Hactuna 1)

11
(91,67%)

1
(8,33%)

Or:

Studying the theoretical foundations and acquiring practical
skills in electric drive, which are necessary for solving
complex specialized tasks and practical problems during the
professional activity of a specialist in electric vehicles and
automotive electronics

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

11
(91,67%)

1
(8,33%)

Or:

Studying the theoretical foundations and acquiring practical
skills in electric drive, which are necessary for solving
complex specialized tasks and practical problems during the
professional activity of a specialist in electric vehicles and
automotive electronics

Electric machines and devices / EnexrpuuHi ManmHu Ta anapati

11
(91,67%)

1
(8,33%)

Or:

Studying the theoretical foundations and acquiring practical
skills in electric drive, which are necessary for solving
complex specialized tasks and practical problems during the
professional activity of a specialist in electric vehicles and
automotive electronics

Electronics and microcircuit engineering (Part 1) / Enexrponika ta MikpocxemotexHnika (Y.1)

11
(91,67%)

1
(8,33%)

Or:

Studying the theoretical foundations and acquiring practical
skills in electric drive, which are necessary for solving
complex specialized tasks and practical problems during the
professional activity of a specialist in electric vehicles and
automotive electronics
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Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2) 11 1 Or:

(91,67%)| (8,33%) | Studying the theoretical foundations and acquiring practical
skills in electric drive, which are necessary for solving
complex specialized tasks and practical problems during the
professional activity of a specialist in electric vehicles and
automotive electronics

3 Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
Uw 3roxHi BY 3 HOpMYITIOBaHHSIM 3aBJaHb JaHOI HABYAIBHOI JUCIHILIIHY (SIKIIO BiMTOBIAB «Hi» — BiMOBiAb 0OTpyHTYITE)?
Electric vehicle infrastructure / IndpactpykTypa e1ekTpoMo0iniB 11 1 A lot about electric cars

(91,67%)| (8,33%)

Energy supply and energy saving systems / CucteMu eHEpPrornocTadaHHs Ta €HEPro30eperKeHHs 11 1 | also offer a standard formula with several subsections:

(91,67%)| (8,33%) | - familiarization...

- studying...
- assimilation...
- acquiring skills...
capacity building...
Electric drive theory (Part 1) / Teopis enekrponpuBoay (Hactuna 1) 11 1 | also offer a standard formula with several subsections:
(91,67%)| (8,33%) | - familiarization...
- studying...
- assimilation...
- acquiring skills...
capacity building...
Electric drive theory (Part 2) / Teopis enexrponpusoay (Hactuua 2) 11 1 | also offer a standard formula with several subsections:
(91,67%)| (8,33%) | - familiarization...
- studying...
- assimilation...
- acquiring skills...
capacity building...
Electric machines and devices / Enexrpuuni Manivuu ta anapatu 11 1 | also offer a standard formula with several subsections:
(91,67%)| (8,33%) | - familiarization...
- studying...
- assimilation...
- acquiring skills...
capacity building...
Electronics and microcircuit engineering (Part 1) / Exextponika ta mikpocxemotexsika (4.1) 11 1 | also offer a standard formula with several subsections:
(91,67%)| (8,33%) | - familiarization...
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- studying...
- assimilation...
- acquiring skills...
capacity building...

Electronics and microcircuit engineering (Part 2) / Enextponika Ta MikpocxemorexHika (4.2) 11 1 | also offer a standard formula with several subsections:
(91,67%)| (8,33%) | - familiarization...
- studying...
- assimilation...
- acquiring skills...
capacity building...
4 Do you agree with the formulation of the main competencies for which the development of this discipline is directed? (In your answer is "no," please specify which of

the competencies need further clarification and/or modification):

MOTPeOYIOTh YTOUHEHHS YU 3MiHH):

UYu 3roani Bu 3 hopMystoBaHHSIM OCHOBHUX KOMIIETEHTHOCTEH, Ha SIKi CIIPSIMOBAaHUI PO3BUTOK JaHOT AUCHUILTIHU:? (Y BIAMIOBIAL «HI» - BKaXITh, SIKi 3 KOMIICTCHITIH

Electric vehicle infrastructure / Indpactpykrypa enekrpoMobiniB 11 1 General competences 7, 10; Professional competences 8
(91,67%)| (8,33%)

Energy supply and energy saving systems / CrcTeMH €HepronocTadyaHHs Ta eHepro30epeKeHHs 11 1 General competences 7, 10; Professional competences 8
(91,67%)| (8,33%)

Electric drive theory (Part 1) / Teopis enexrporpuBoay (Hactuna 1) 11 1 General competences 7, 10; Professional competences 8
(91,67%)| (8,33%)

Electric drive theory (Part 2) / Teopis enexrponpusoay (Hactuna 2) 11 1 General competences 7, 10; Professional competences 8
(91,67%)| (8,33%)

Electric machines and devices / Enektpu4Hi MalivHu Ta anapatu 11 1 General competences 7, 10; Professional competences 8
(91,67%)| (8,33%)

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1) 11 1 General competences 3, 4, 10; Professional competences 8
(91,67%)| (8,33%)

Electronics and microcircuit engineering (Part 2) / Enekrponika Ta MmikpocxemorexHika (4.2) 11 1 General competences 3, 4, 10; Professional competences 8
(91,67%)| (8,33%)

discipline (If your answer is "no," please give an explanation):

3acBO€HHIO naHoi qucuuiniay (ITpu BIANOBIII «HI» - JaliTe TOSCHEHHS):

Do you agree that the ratio of the number of hours and hours for managed self-study (URS) of students in this program contributes to the full assimilation of this

Uwu 3rofHi BU 3 THM, IO CIIBBIJHOLICHHS KIJIbKOCTI ayJAMTOPHUX TOJMH Ta FOJUH Ha CaMOCTIHHY pOOOTY CTYIEHTIB 3a I[IEF0 IIPOIPaMOI0 CIPHUSIE OBHOI[IHHOMY

Electric vehicle infrastructure / [ndpactpykrypa enexTpomMoOiiiB 12
(100%)
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Energy supply and energy saving systems / CucteMu eHepromnocTadaHs Ta €eHepro30epexeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enextponpuBony (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enextponpusony (Yactuna 2) 12
(100%)
Electric machines and devices / EnexTpudHi MammiHu Ta anmapaTi 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemotexHika (H.2) 12
(100%)

need amendments or additions)?

NoTpeOYIOTh 3MiH YH JOTIOBHEHB)?

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

Uwu 3roxni Bu 31 3MicTOM HaBUanbHOTO MaTepiany B MporpaMi JaHOI JUCHHILTIHA a0o j1adopaTopHOi poboTH (SIKIIO BiAMOBIAL «HI» - BKaXIiTh, SIKI PO3AUIH Kypcy

Electric vehicle infrastructure / Indpactpykrypa enekrpomMooisiiB 7 5 I think the Connected Car theme should be added.
(58,33%)|(41,67%)| The topic "Alternative power plants in road transport” should
be added.
There is a lot about electric cars and their systems, | think it
is necessary to supplement the material about charging
stations, V2G technology.
Energy supply and energy saving systems / CucTeMH eHeprorocTadatHs Ta eHepro30oepekeHHs 7 5 The topic Vehicle to Grid (V2G)) should be added -
(58,33%)|(41,67%)| Technology from an electric car to the electric grid.
Add electromagnetic compatibility on power circuits.
Bring high-voltage technology, lightning protection,
grounding, alternative energy sources into separate topics.
Add a section for an in-depth study of renewable energy
sources and their integration into energy supply systems.
Electric drive theory (Part 1) / Teopist enextponpusoxay (Hactuna 1) 10 2 Exclude topics that are not related to the academic discipline
(83,33%)((16,67%)| (RZA, electrical networks, etc.).
Electric drive theory (Part 2) / Teopis enexkrponpuBony (Hactuna 2) 10 2 In the topics of lectures and practical classes, expand the
(83,33%)|(16,67%)| automotive topic.

Add automotive actuators with an electric drive.
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Include a section on digital control of electric drives and the
use of programmable logic controllers.

Electric machines and devices / EnektpuuHi MaIinHu Ta armapaTu 7 5 Add electric motors with an axial field.
(58,33%)|(41,67%)| You can add the topic "Stepper motors".
Exclude topics that are not related to the academic discipline
(RZA, electrical networks, etc.).
In the topics of lectures and practical classes, expand
automotive topics, in particular about electric traction motors,
hybrid generators.
Very little about electrical appliances.
It is possible to add topics about automotive sensors and
actuators.
The topic "Integration with renewable energy sources™ can be
added, which deals with the operation of electric machines
and apparatus used in renewable energy systems, such as solar
panels, wind turbines, etc.
Electronics and microcircuit engineering (Part 1) / Enexrponika ta mikpocxemortexHika (.1) 10 2 Topic SR "Light-emitting diodes, photodiodes. Parameters
(83,33%)|(16,67%)| and features of the use of optocouplers™ to be considered at
the lecture session.
Redistribute the hours of topics 2, 3 and 5, combine topics 6,
7.
Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemorexHika (4.2) 11 1 It is possible to translate topics 1, 2, 8 into 1 part.
(91,67%)| (8,33%)

Do you agree with the distribution of discipline in hours by types of educational classes of this discipline (If your answer
UYu 3rogni Bu 3 po3moniioM roauH 3a BUAaMU HABYAIEHUX 3aHATH 3 JAHOT TUCITUILTIHY (SIKIO BiAOBIAb «Hi» - BKaXKiTh BUMOTH IOJI0 3MiH YU JIOTIOBHEHB)?

is "no" - specify requirements for changes or additions)?

Electric vehicle infrastructure / IndpactpykTypa enekrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / CucTeMu eHepromnocTadaHHs Ta €eHepro30epexeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enexrponpusoxny (Hactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enexrponpusoxny (Hactuna 2) 12
(100%)
Electric machines and devices / Enexrpruni MammHu Ta anapati 12
(100%)
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Electronics and microcircuit engineering (Part 1) / Enextponika ta mikpocxemorextika (4.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2) 12
(100%)
8 Do you agree with the list of recommended basic literature in the Information/ Methodological Part of the discipline or laboratory work (If you answer is "no™ - specify
the list of main literature)?
UYwu 3roani Bu 3 [lepenikoM pekomeHnoBaHoi ocHOBHOI JiitepaTypu (IIpu BiamoBigi «Hi» - BKaXIiTh peKOMeHaalii)?
Electric vehicle infrastructure / Iudpactpykrypa enekrpomobinis 10 2 A lot about electric cars, not enough about infrastructure.
(83,33%)|(16,67%)| Literature should be updated, modern sources should be
added.
Energy supply and energy saving systems / CuctemMu eHEpronocTayaHHs Ta eHepro30epeeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enektponpuBoay (Hactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enekrponpusony (Yactuna 2) 12
(100%)
Electric machines and devices / Enektpudni ManivHu ta anapatu 11 1 References to the literature of 2013, 2014.
(91,67%)| (8,33%)
Electronics and microcircuit engineering (Part 1) / Enexkrposnika ta mikpocxemorextika (H.1) 11 1 Can a distance course be considered basic literature?
(91,67%)| (8,33%) | References to the literature of 2009, 2014.
Electronics and microcircuit engineering (Part 2) / Enekrponika ta mikpocxemoTextika (4.2) 11 1 References to the literature of 2009, 2014.
(91,67%)| (8,33%)
9 Do you agree with the list of recommended supporting (additional) literature in the Information and Methodological part of the course program or laboratory work (If

you answer is "no" - specify the list of supporting literature):

UYwu 3roani Bu 3 IlepenikoM pekoMeHI0BaHOT IONOMIXKHOI (J01aTkoBoi) JiTeparypu (Y pasi BiiOBiai «Hi» - BKaXITh NEpeIiK JONOMDKHOI JiTepaTypH):

Electric vehicle infrastructure / Indpactpykrypa enekrpoMobiniB 10 2 Possible: electrical networks and systems, conversion
(83,33%)|(16,67%)| equipment, power electronics, technical documentation of
charging stations.
In my opinion, modern literature by foreign authors and links
to electronic resources should be added.
Energy supply and energy saving systems / CHCTEeMH €HEpronocTadaHHs Ta eHePro30epeKeHHs 11 1 Maybe: electrical equipment manuals.
(91,67%)| (8,33%)
Electric drive theory (Part 1) / Teopis enexrponpusoxny (Hactuna 1) 11 1 Possible: electric cars, equipment for cars and electric cars.
(91,67%)| (8,33%)
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Electric drive theory (Part 2) / Teopis enextponpusony (Yactuna 2) 11 1 Possible: electric cars, equipment for cars and electric cars.

(91,67%)| (8,33%)

Electric machines and devices / Enekrpuusi MamiHu Ta anapaTtu 10 2 Possible: several sources in the national language, reference

(83,33%)|(16,67%)| books, technical documentation.

You can add materials on energy efficiency and renewable
energy sources and on digitalization and intelligent power
management systems.

Electronics and microcircuit engineering (Part 1) / Enextponika Ta mikpocxemorextika (H.1) 11 1 References to the literature of 2009, 2010.

(91,67%)| (8,33%) | Maybe: theoretical basics of electrical engineering, electronic
systems of cars and electric cars, electronic component
handbooks.

Electronics and microcircuit engineering (Part 2) / Enexktponika ta MmikpocxemoTexHika (4.2) 11 1 References to the literature of 2009, 2010.
(91,67%)| (8,33%) | Maybe: theoretical basics of electrical engineering, electronic

systems of cars and electric cars, electronic component
handbooks.

10 | What measures to control the quality of mastering knowledge in this discipline, given in the Information and Methodical part of the course program, do you consider
necessary and sufficient (multiply options could be selected):
SIKi 3aX0/11 KOHTPOJTIO SIKOCTI 3aCBOEHHS 3HAHB 3 JIaHOT TUCIUILTIHY, HaBeJeHi B iHQopMaIlifHO-METOJUYHIN YaCTHHI porpaMu Kypcy, Bu BBaxkaeTe HeoOXiTHUMH Ta
JocTaTHiME: (MOYKHA 00paTH JIEKiIbKa):
testing (tectyBanns) — 12 (100%) The use of real practice cases in the educational process,
O control works (korTposHi po6oTi) — 5 (41,67%) which help students better understand how theoretical
. . . ' knowledge can be applied in real conditions.
writing essays (TBopui mpoekTHi poboTr) — 9 (75%0)
workshops (maiicTepkiacu, mpaktiuuHi 3aBaanss) — 12 (100%)
[ additional (specify, which) — 1 (8,33%)
11 |Do you agree with the recommendations for monitoring the quality of learning and attestation of what? (If your answer is"no," please provide further suggestions for

improving this section of the program)?

Uu 3roani Bu 3 pekoMeHIaisIMK 11010 KOHTPOJIIO SKOCTI HapuaHHs Ta atecrtaiii (IIpy BiAMOBIAI «Hi» — BHECITH MPOIMO3HUIIT 100 3MIHH I[LOIO PO3ALTY poOoUO0T

nporpamu)?

Electric vehicle infrastructure / Indpactpykrypa enekrpoMoGinis 12
(100%)

Energy supply and energy saving systems / CHCTEMU eHeprornocTadyaHHs Ta eHEPro30epexeHHs 12
(100%)

Electric drive theory (Part 1) / Teopis enextponpuBoy (Yactuna 1) 12
(100%)
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Electric drive theory (Part 2) / Teopist enekrponpusomny (Yactuna 2) 12
(100%)
Electric machines and devices / EnektpuuHi MaIinHu Ta armapaTu 11 1 You can add project and presentation protection.
(91,67%)| (8,33%)
Electronics and microcircuit engineering (Part 1) / Exextpownika ta mikpocxemorexuika (4.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enekrponika ta mikpocxemorexHika (4.2) 12
(100%)

12 | Inyour opinion, which set of skills is the program of this discipline aimed at developing (multiple options cou

Ha 1m0, Ha Bamry mymKy, CipsiMOBaHa IMporpaMa JaHo1 TUCIUILTIHN (MOYKHA 00paTH JIEKIIbKa):

Id be selected):

O formal use of knowledge (popmasibHe BUKOpUCTaHHS 3HAHB) - 0

development of critical thinking skills (po3BuTok kputuuHOTO MHUCIEeHHS) — 10
(83,33%)

use of methods of cause-and-effect analysis (BHKOpHUCTaHHS METOMIB MPUYHUHHO-
HaciiakoBoro anaiizy) — 10 (83,33%0)

development of practical experience and skills (po3BuTOK MpakTUYHOTO AOCBIAY Ta
HaBu4ok) — 12 (100%0)

development of new competencies (PO3BUTOK HOBHX KOMIETeHTHocTed) — 11
(91,67%)

development of independent thinking (po3Butok camoctiiiHOoCcTi MucieHHs) — 11
(91,67%)

O development of the ability for non-standard approaches in solving problems and making
decisions (pO3BUTOK 3MaTHOCTi JI0 HECTaHAAPTHUX MiJIXOMIB y BHpIIIEHHI MPOOIeM i
OpUIHATTI pitneHsb) — 4 (33,33%)

L] other (irme) - 0

13 |Inyour opinion, what is the importance of this discipline:
Y domy, Ha Bally AyMKY, ITOJISTAE BAKIUBICTD II€T TUCITUILTIHU:

Electric vehicle infrastructure / IndpactpykTypa enekrpomMoOiniB

Acquiring and mastering new knowledge, skills and abilities
of students on the basics and principles of building the
infrastructure of electric vehicles.

Formation of the students' set of knowledge, skills and ideas
on the basics and principles of building the infrastructure of
electric vehicles.
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The importance of this discipline is due to the fact that the
infrastructure of electric vehicles is key to promoting the
transition to sustainable and environmentally friendly
transport.

The discipline allows you to understand the connection
between stationary power generation and the mobile on-board
electrical system of an electric vehicle.

Covers aspects of EV infrastructure development and
implementation, including charging stations, maintenance,
and safety and environmental requirements. It is important for
the training of specialists in the field of electromobility.
Formation of ideas and skills in applicants regarding the
principles of construction and calculations of elements of the
infrastructure of electric vehicles.

Consideration of methods and principles of construction of
electric vehicle infrastructure.

Energy supply and energy saving systems / CHCTeMH eHeprornocTadanHs Ta €Hepro30epexeHHs

Acquiring and mastering new skills, knowledge, and abilities
of students that will be needed when working with energy
supply and energy saving systems

Formation of students' knowledge, skills and ideas about
design methods and basis of calculation of power supply
systems of motor vehicle enterprises.

Knowledge of energy supply systems and energy
conservation is important for sustainable development and
ensuring energy efficiency.

The discipline provides fundamental knowledge, forms the
outlook of a specialist in the specialty 141 Electric power,
electrical engineering and electromechanics.

Considers methods and technologies of efficient use,
distribution of energy and its conservation. It includes the
study of alternative energy sources, energy-saving
technologies, which are key to sustainable development and
reducing the impact on the environment.

The formation of a set of knowledge, abilities and skills in the
applicants  regarding the methods of production,
transportation and conversion of electricity.
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Consideration of systems of concepts about methods of
analysis and calculation of power supply systems of motor
vehicle enterprises, principles

energy saving and energy efficiency, as well as measures for
their implementation.

Electric drive theory (Part 1) / Teopis enextponpuBony (Yactuna 1)

Acquiring and mastering basic skills, knowledge and skills of
students about the electric drive, car construction and road
traffic system.

Acquisition by students of basic knowledge and practical
skills regarding the electric drive and control of the movement
of executive mechanisms of working machines.

Knowing the main characteristics of an electric drive is of
great importance, because well-designed electric drives have
a long service life and a low level of wear, which is important
for ensuring the reliability of mechanisms and equipment,
especially in critical production and technical systems.
Knowledge of the principles of the structure of an electric
drive, its composition and characteristics, and mastery of
methods for designing an electric drive according to its
purpose

The discipline provides fundamental knowledge, forms the
outlook of a specialist in the specialty 141 Electric power,
electrical engineering and electromechanics.

The study of electric drive theory contributes to a deeper
understanding of the  processes  occurring in
electromechanical systems and the development of effective
and innovative solutions for their improvement and
optimization. This is necessary to ensure high productivity,
energy efficiency and reliability of electric drive systems in
modern technological processes and industrial production.
The formation of a set of knowledge, abilities and skills in the
students regarding the structure, functioning, calculation and
methods of controlling an electric drive of various operating
principles.

Study of the law of mechanical motion and the equation of
motion of an electric drive, mechanical and
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electromechanical characteristics of electric motors and
actuators used in an electric drive, and ways and means of
influencing them in order to control the movement of
actuators of working machines.

Electric drive theory (Part 2) / Teopis enextponpuBony (Yactuna 2)

Acquiring and mastering new skills, knowledge, and abilities
of students about the electric drive, car design and traffic
system.

Acquisition by students of basic knowledge and practical
skills regarding the electric drive and control of the movement
of executive mechanisms of working machines.

Knowing the main characteristics of an electric drive is of
great importance, because well-designed electric drives have
a long service life and a low level of wear, which is important
for ensuring the reliability of mechanisms and equipment,
especially in critical production and technical systems.

The discipline provides fundamental knowledge, forms the
outlook of a specialist in the specialty 141 Electric power,
electrical engineering and electromechanics.

Knowledge of the methods of designing the electric drive of
motor vehicles.

The study of electric drive theory contributes to a deeper
understanding of the  processes  occurring  in
electromechanical systems and the development of effective
and innovative solutions for their improvement and
optimization. This is necessary to ensure high productivity,
energy efficiency and reliability of electric drive systems in
modern technological processes and industrial production.
The formation of a set of knowledge, abilities and skills in the
students regarding the structure, functioning, calculation and
methods of controlling an electric drive of various operating
principles.

Study of the law of mechanical motion and the equation of
motion of an electric drive, mechanical and
electromechanical characteristics of electric motors and
actuators used in an electric drive, and ways and means of
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influencing them in order to control the movement of
actuators of working machines.

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Acquiring and mastering new skills, knowledge, and skills of
students about electric machines and devices, as well as their
principle of operation, structure and construction.

Formation of the students' set of knowledge, skills and ideas
about the basic concepts and laws regarding -electric
machines.

Electric machines and devices play an important role in many
aspects of modern technology and engineering, ensuring the
efficient use of energy, the development of new technologies
and ensuring the reliability of production processes
Knowledge of the principles of construction, characteristics
and design features of electrical machines and devices,
acquisition of practical skills regarding their application.

The discipline provides fundamental knowledge, forms the
outlook of a specialist in the specialty 141 Electric power,
electrical engineering and electromechanics.

Focuses on the study of the basics of electrical machines and
devices, their principles of operation, design, analysis and
application in various electrical engineering systems. This
discipline is important for understanding and practical use of
electric machines in industry and everyday life.

The formation of a set of knowledge, abilities and skills in the
applicants regarding the design, principles of operation,
parameters and characteristics of electrical machines and
devices.

Formation of the students' set of knowledge, skills and ideas
about the basic concepts and laws regarding electric
machines. Acquisition of theoretical and practical skills for
conducting experimental research and working with electrical
machines.

Electronics and microcircuit engineering (Part 1,) / Enekrponika ta mikpocxemorexnika (4.1)

Acquiring and mastering basic skills, knowledge, and abilities
of students that will be needed when working with
microcircuit technology.
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Training of students in the field of construction of automotive
and industrial electronics devices.

Electronics and microcircuit engineering are the basis for the
development of new technologies and innovations in such
areas as medicine, transport, energy and others.

Knowledge of construction principles, characteristics and
design features of discrete electronics components.

The discipline provides fundamental knowledge and shapes
the outlook of a specialist in automotive electronics.

Focuses on the fundamentals of electronics and chip
technology, including the design and analysis of electronic
circuits. The study of this discipline allows a deeper
understanding of electronic components and their application
in modern electronic devices.

The formation of a set of knowledge, abilities and skills in the
applicants regarding the principles of functioning, parameters
and characteristics of electronic components, drawing up and
calculating electrical schematics.

Formation of the ability to learn independently, acquire new
knowledge and improve skills in working with modern
equipment, measuring equipment and applied software.

Electronics and microcircuit engineering (Part 2) / Enexrponika ta MikpocxemoTexHnika (Y.2)

Acquiring and mastering basic skills, knowledge, and abilities
of students that will be needed when working with
microcircuit technology.

Training of students in the field of construction of automotive
and industrial electronics devices.

Electronics and microcircuit engineering are the basis for the
development of new technologies and innovations in such
areas as medicine, transport, energy and others.

Knowledge of the principles of construction and
characteristics of analog and digital circuit devices.

The discipline provides fundamental knowledge and shapes
the outlook of a specialist in automotive electronics.

Focuses on the fundamentals of electronics and chip
technology, including the design and analysis of electronic
circuits. The study of this discipline allows a deeper
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understanding of electronic components and their application
in modern electronic devices.

The formation of a set of knowledge, abilities and skills in the
applicants regarding the principles of functioning, parameters
and characteristics of electronic components, drawing up and
calculating electrical schematics.

Formation of the ability to learn independently, acquire new
knowledge and improve skills in working with modern
equipment, measuring equipment and applied software.

14 |Emphasize 3 main areas that you consider the most important for mastering this discipline:

Bu3HauuTh 3 OCHOBHI MOMEHTH, SIKi BU BBaYKA€TE HAMBKJIMBIIIMMU JIJIsl OTIAHYBAHHS I[i€] TUCIUILTIHY:

Electric vehicle infrastructure / IndpactpykTypa eaekrpomMo0iniB

Theoretical material.

Working out laboratory and independent tasks.

Knowledge verification (testing, exam or credit).

Joint work with students.

Generalization and verification of the material passed.
Attending classes according to the schedule, active
participation and performance of assigned tasks, focus on
maximum results.

The desire to expand knowledge.

Basics of electromobility.

Charging infrastructure.

Maintenance and safety.

Performance of practical tasks.

Energy supply and energy saving systems / CucreMn eHepronoctadyanHs Ta eHepro30epeKeHHs

Theoretical material.

Working out laboratory and independent tasks.

Knowledge verification (testing, exam or credit).

Joint work with students.

Generalization and verification of the material passed.
Attending classes according to the schedule, active
participation and performance of assigned tasks, focus on
maximum results.

The desire to expand knowledge.

Efficient use of energy.

Alternative Energy Sources.

Energy audits and standards.
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Electric drive theory (Part 1) / Teopis enextponpusony (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBony (Yactuna 2)

Theoretical material.

Working out practical, laboratory and independent tasks.
Knowledge verification (testing, exam or credit).

Joint work with students.

Generalization and verification of the material passed.
Attending classes according to the schedule, active
participation and performance of assigned tasks, focus on
maximum results.

The desire to expand knowledge.

Laws of mechanical motion and equations of motion of an
electric drive.

Mechanical and electromechanical characteristics of electric
motors and actuators.

Ways and means of controlling the movement of executive
mechanisms of working machines.

Modeling of the electric drive.

Electric machines and devices / EnexTpudHi MamiHu Ta amapaTi

Theoretical material.

Working out practical, laboratory and independent tasks.
Knowledge verification (testing, exam or credit).

Joint work with students.

Generalization and verification of the material passed.
Attending classes according to the schedule, active
participation and performance of assigned tasks, focus on
maximum results.

The desire to expand knowledge.

Principles of operation and classification.

Technical characteristics and applications

Operation and maintenance

Electronics and microcircuit engineering (Part 1) / Enekrponika ta Mikpocxemotexnika (U.1)

Electronics and microcircuit engineering (Part 2) / Enexrponika ta MikpocxemoTexHika (Y.2)

Theoretical material.

Working out practical, laboratory and independent tasks.
Knowledge verification (testing, exam or credit).

Joint work with students.

Generalization and verification of the material passed.
Attending classes according to the schedule, active
participation and performance of assigned tasks, focus on
maximum results.
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The desire to expand knowledge.
Principles of operation and classification.
Technical characteristics and applications.
Operation and maintenance.

15 | Do you have any suggestions for further improvement of this discipline?
Uw € y Bac mMpOIO3HIlii MI0A0 MOJAIBIION0 BAOCKOHAICHHS i€l JUCTIUILTIHA?

Electric vehicle infrastructure / [ndpactpykrypa enekrpomoOiniB

Add practice in production and service stations.

Add practical training in production.

Perhaps the purchase of a charging station and the creation of
laboratory work on its research.

Creation of internship and practice programs in companies
working in the field of electromobility.

Consider data transfer protocols of charging stations. Add an
analysis of the circuitry of real charging stations.

Energy supply and energy saving systems / CHCTeMH eHepronocTayaHHs Ta eHEPro30epeKeHHs

Add practice in production and service stations.

Add practical training in production.

It is possible to purchase specialized software for modeling
processes in electric power systems. Preparation of
educational and methodical materials for conducting all types
of training classes.

Focus on renewable energy: An in-depth study of renewable
energy sources and their integration into energy supply
systems.

Add study of alternative sources of electrical energy.

| suggest that part of the classes be held at enterprises

Electric drive theory (Part 1) / Teopis enexrponpusoay (Hacruna 1)

It is possible to purchase specialized software for modeling
processes in electromechanical systems. Creation of
laboratory work on the basis of power units and executive
bodies of modern cars.

Inclusion of chapters on digital control of electric drives and
the use of programmable logic controllers to modernize the
course.

Laboratory works on the study of methods of electronic
control of various types of electric motors.
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It is possible to develop a cycle of laboratory work on the
control of the electric drive of the windshield wipers and the
electric adjustment of the seats in the car interior.

Electric drive theory (Part 2) / Teopis enextponpusony (Yactuna 2)

Extend the task to a course project using an electric drive for
the needs of a service station.

Expand the task to a course project using software.

It is possible to purchase specialized software for modeling
processes in electromechanical systems. Creation of
laboratory work on the basis of power units and executive
bodies of modern cars.

Inclusion of chapters on digital control of electric drives and
the use of programmable logic controllers to modernize the
course.

Electric machines and devices / EnexrpuuHi MalmHu Ta anapati

Add practice in production and service stations.

Add practical training in production.

It is possible to purchase specialized software for modeling
processes in electromechanical systems. Creation of
laboratory work on the basis of power units and executive
bodies of modern cars.

Inclusion of analysis of real cases from industry to better
understand the application of theoretical knowledge.

Electronics and microcircuit engineering (Part 1) /Enextponika Ta mikpocxemoTexHika (4.1)

It is possible to purchase specialized software for modeling
electrical and electronic circuits. Purchase of electronic
components for the creation of laboratory works on their
research.

Increasing the number of hands-on projects where students
can apply knowledge by designing and building real
electronic devices.

Expand circuitry using modern analog microcircuits

Electronics and microcircuit engineering (Part 2) /Enexrponika Ta mikpocxemorexHika (4.2)

Extend the task to the course project.

It is possible to purchase specialized software for modeling
electrical and electronic circuits. Purchase of electronic
components for the creation of laboratory works on their
research.
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Increasing the number of hands-on projects where students
can apply knowledge by designing and building real
electronic devices.

Expand circuitry using modern analog microcircuits.

Summary Table 3.1.4 of the "yes" and "no" answers included in the questionnaires for courses/ laboratory study programs by industrial stakeholders.

PART 2 /YACTHHA 2
Questions by courses/laboratory work study programs / IluTanHsi 3a nporpaMaMu KypciB/J1abopaTopHHX podiT

N Question /3anuranus ‘ Yes ‘ No ‘ Justification and notes /IIpuMiTKH, MOSICHEHHSI

1 Do you consider it necessary for the learning of students in the bachelor’s program “Electric Vehicles and Automotive Electronics ”: (If you answer is "no,"” please
justify your answer)

Uwu BBaxxaeTe Bu HeoOXiHUM BHBUYEHHS HACTYITHOI JUCIHILUIIHU B OakamaBpchKiil mporpami « EjiekTpoMo6iii Ta aBTOMOOLIBHA eJleKTPOHiKay: (SIKIIo BiAMOBIIH
«HI» — OOTPYHTYHTE BiJIOBI/Ib)

Electric vehicle infrastructure / IndpactpykTypa enekrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / CucTeMu eHepromnocTadaHHs Ta €eHepro30epeeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2) 12
(100%)
Electric machines and devices / EnexTpudHi MaliHu Ta amapaTi 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enexrponika ta MikpocxemorexHnika (Y.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enekrponika Ta Mikpocxemotexsika (4.2) 12
(100%)

2 Do you agree with the wording of the purpose of this academic discipline (If your answer is "no™ - justify your answer)?
Uu 3roani BU 3 POpMyITIOBAaHHAM METH J1aHOI HABYAJIBHOIT AUCHMILTIHY (SIKIO BU BiAMOBIIN «HI» - OOTPYHTYHTE CBOIO BiANOBiAb)?
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Electric vehicle infrastructure / Indpactpykrypa enexrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / CucteMu eHepronocradaHs Ta €eHepro30epexeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enexrponpusony (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enextponpuBony (Yactuna 2) 12
(100%)
Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enexrponika Ta MikpocxemoTexHika (Y.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHnika (Y.2) 12
(100%)

3 | Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
Uwu 3ronHi BU 3 GOPMYITIOBaHHSIM 3aBJaHb JaHOI HABYAIBHOI JUCIHILTIHY (SIKIIO BiIMOBIAB «Hi» — BiIMOBiAb 0OTpyHTYHTE)?

Electric vehicle infrastructure / Indpactpykrypa enexrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / Cuctemu eHepromnocTadanHs Ta eHepro3oepeKeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2) 12
(100%)
Electric machines and devices / EnextpuuHi MalmHu Ta anaparu 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enexrponika ta Mikpocxemorexnika (Y.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enekrponika ta mikpocxemorexHika (4.2) 12
(100%)

4 Do you agree with the formulation of the core competencies to which the discipline is intended to be mastered? (In your answer is "no," please specify which of the
competencies need further clarification and/or modification):

Uu 3roani BY 3 (OPMYJIIOBAHHSAM OCHOBHUX KOMIIETCHIIIH, SKMMH IependadacThcsl onaHyBatd Aucuuiuiiny? (Y BIAMOBIAI «HI» - BKaXiTh, sSKI 3 KOMIICTEHIIIH
NoTpeOYIOTh YTOUHEHHS UM 3MiHH):
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Electric vehicle infrastructure / Indpactpykrypa enexrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / CHCTEMH €HEpTroTOCTaYaHHs Ta €HEPro30epeKeHHS 12
(100%)
Electric drive theory (Part 1) / Teopis enextponpuBony (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enextponpuBony (Yactuna 2) 12
(100%)
Electric machines and devices / EnextpuuHi MamHu Ta anapartu 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enekrponika ta MmikpocxemorexHika (4.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHnika (Y.2) 12
(100%)

5 Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and educational results of the

discipline? (If your answer is "no," please give an explanation):
Sk BU BBakaere, NEKIIMHWN Marepian JO3BOJNUTH CTYJEHTAM PO3KPUTH CYTHICTh TUCIHIUIIHHU, JO3BOJUTH JOCATTH OCHOBHOI METH Ta HAaBUAILHUX PE3YJIbTATiB

mucturtiau? (I[lpu BiqnoBii «Hi» - gaiTe TOSACHEHHS):

Electric vehicle infrastructure / IndpactpykTypa enekrpoMoOiTiB 12
(100%)
Energy supply and energy saving systems / CucteMu eHepronocTadaHHs Ta €eHepro30epeeHHs 12
(100%)
Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enexrponpusony (Yactuna 2) 12
(100%)
Electric machines and devices / EnexTpudHi MalmiHu Ta amapaTi 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexnika (4.1) 12
(100%)
Electronics and microcircuit engineering (Part 2) / Enextponika ta MmikpocxemotexHika (4.2) 12
(100%)

6 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)?
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Sk BM BBaKaeTe, YM JIOTIOMOXKE 3aMpONOHOBAHWH Mepelik JIabOpaTOPHUX 1 MPAaKTUYHUX POOIT PO3BMHYTH BCi MPAaKTUYHI KOMIIETEHIIi, 3asBJICHI MPOTrpaMoro
aucuuIuTiHu? (SIKIIo BiANOBIAb «Hi» - BKAXIiTh, SIK1 PO3IiIN Kypcy MOTPeOyIOTh 3MiH UM JOMOBHEHD)?

Electric vehicle infrastructure / ladppactpykrypa enekrpomobisis 12
(100%)
Energy supply and energy saving systems / CHCTEMH €HEProIoCTauaHHs Ta eHEPro30epeIKeHHS 12
(100%)
Electric drive theory (Part 1) / Teopis enektponpuBoy (Hactuna 1) 12
(100%)
Electric drive theory (Part 2) / Teopis enekrponpuBony (Yactuna 2) 12
(100%)
Electric machines and devices / EnexrpuuHi ManmHu Ta anapati 12
(100%)
Electronics and microcircuit engineering (Part 1) / Enextponika ta MikpocxemotexHika (Y.1) 11 1 Compilation of electrical circuits and soldering, using
(91,67%)| (8,33%) | the studied new electrical components, research.
Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHnika (Y.2) 11 1
(91,67%)| (8,33%)

amendments or additions)?

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

UYu € y Bac npono3uii 111010 3MiHHU MEpesiKy JISKIiHHUX J1a00paTOpHUX Ta MPaKTHYHUX poOiT? (SIKII0 BiAMOBIIL «TaKy» - BKAXKITh BUMOTH II[OJI0 3MiH YU JIOTIOBHEHb )

Electric vehicle infrastructure / Indpactpykrypa enekrpoMo0iTiB 4 8 Practice at auto repair shops.
(33,33%)|(66,67%)| More practice in car maintenance and repair services.
Energy supply and energy saving systems / CHCTeMH €HepronocTa4yaHHs Ta eHePro30epekeHH s 2 10 Add laboratory work on the topic "Fundamentals of
(16,67%)|(83,33% | reliability of electricity supply".

Practice at industrial enterprises.

For a subject like "Energy Supply and Energy Saving
Systems," using MATLAB can be very effective due to
its powerful numerical computation, visualization, and
programming capabilities. In a comprehensive
exploration of energy systems through MATLAB,
students engage in a series of practical exercises that
span the calculation of solar energy potential,
simulation of building energy consumption, analysis of
wind turbine performance, and optimization of battery
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storage operations. These exercises delve into the
complexities of energy flow in electrical grids, assess
the carbon footprint of various energy sources, and
investigate energy efficiency improvements in
industrial processes. Through this multifaceted
approach, the exercises not only bolster MATLAB
programming skills but also impart a nuanced
understanding of energy supply dynamics, the
integration of renewable sources, and strategies for
energy conservation. This holistic curriculum aims to
equip students with the analytical tools and knowledge
necessary to address the challenges and opportunities in
the field of energy systems, emphasizing sustainable
and efficient energy solutions.

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

2
(16,67%)

10
(83,33%

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

2
(16,67%)

10
(83,33%

Practical exercises in Electric Drive Theory should
involve hands-on tasks that cover programming variable
frequency drives for speed control of motors, simulating
motor performance under various conditions, designing
control algorithms for precise motor operation, and
analyzing the efficiency of electric drives. These
activities will enable students to understand the
fundamentals of electric motors, including AC, DC,
stepper, and servo motors, the role of control systems in
optimizing motor performance, and the significance of
energy efficiency and recovery in drive systems. By
integrating theoretical knowledge with practical skills,
these exercises prepare students for real-world
applications in industries such as manufacturing and
electric vehicles, emphasizing the importance of electric
drives in modern engineering solutions.

Electric machines and devices / EnexTpudHi MamiHu Ta anapaTi

2
(16,67%)

10
(83,33%

More practice in car maintenance and repair services.

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

3

9

Internship at car service centers.
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(25%) | (75%)
Electronics and microcircuit engineering (Part 2) / Enexkrponika ta MmikpocxemorexHika (4.2) 3 9
(25%) | (75%)

8 Do you have any recommendations for using specialized software for laboratory works? (If you answer is "yes" — give recommendations)
Uu € y Bac mpono3uiii o0 BUKOPUCTaHHS CIIEIiali30BaHOTO MPOTPAMHOTO 3a0e3nedeHHs i JabopaTopHuX pooiT?
(ITpm BimnOBifl «TaK» - BKaXKITh peKOMEHAALii)?

Electric vehicle infrastructure / IndpactpykTypa e1ekTpoMo0iniB 5 7 Software for special diagnostic scanners, such as
(41,67%)|(58,33%)| Thinktool, Launch. Matlab Simulink

Energy supply and energy saving systems / CucTeMH €HEPrONOCTAYaHHsA Ta EHEPro30ePEIKEHHS 1 11 Matlab Simulink
(8,33%) |(91,67%)

Electric drive theory (Part 1) / Teopis enekrponpusoay (Hactuna 1) 1 11 Matlab Simulink, PSIM
(8,33%) |(91,67%)

Electric drive theory (Part 2) / Teopis enekrponpusoay (Hactuna 2) 1 11 Matlab Simulink, PSIM
(8,33%) |(91,67%)

Electric machines and devices / EnexTpuuni MaluvHu Ta anaparu 1 11 Matlab Simulink
(8,33%) |(91,67%)

Electronics and microcircuit engineering (Part 1) / Enexkrponika ta mikpocxemorexnika (4.1) 2 10 Matlab Simulink, Multisim, PyCharm (free), Proteus
(16,67%)|(83,33%

Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexnika (4.2) 2 10 Matlab Simulink, Multisim, PyCharm (free), Proteus
(16,67%)|(83,33%

What in your opinion, is the program of this discipline aimed at (multiple options could be selected):
Ha 1m0, Ha Banry 1ymKy, CipssMOBaHa IporpaMa JaHol TUCIUILTIHN (MOKHA 00paTH JEKIIbKa):

O formal use of knowledge (bopmanibHe BKOpUCTaHHS 3HaHb) — 3 (25%0)

[ development of critical thinking skills (po3BuTok kpuTnuHOTO MECITEHHS) — 5 (41,67%)
use of methods of cause-and-effect analysis (BHKOpHUCTaHHS METOMIB MPUYHUHHO-
HaciiakoBoro anaiizy) — 10 (83,33%0)

development of practical experience and skills (po3BUTOK MpakTUYHOrO JOCBiAY Ta
HaBu4okK) — 11 (91,67%0)

development of new competencies (PO3BUTOK HOBHMX KOMIETeHTHocTeH) — 11
(91,67%)

development of independent thinking (po3Burok camoctiiiHocTi Mucienus) — 10
(83,33%)
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development of the ability for non-standard approaches in solving problems and
making decisions (po3BHTOK 3JaTHOCTI A0 HECTAaHJAPTHUX MIXOAIB y BHpIIICHHI
mpo6iem i mpuitasaTTi pimens) — 10 (83,33%)

O other (ixme) - 0

10

What, in your opinion, is the importance of this discipline:
Y 4omy, Ha Bally AyMKY, ITOJISATAE BAKIUBICTD II€T TUCIUILTIHU:

Electric vehicle infrastructure / IndpactpykTypa eaekrpomMo0iniB

According to the future, in the near future this direction will
have a very high demand.

Because electric cars are the essence of advanced
technologies.

At the moment, the most promising one is gaining demand
and developing.

Formation of students' knowledge, skills and ideas on the
basics and principles of building the infrastructure of electric
vehicles.

It is important to know this topic well to be able to find new
solutions to improve the industry.

The modern trend is the transition to electric transport,
studying this course is a step into the future.

Nowadays, this direction is very relevant, the infrastructure of
electric cars encourages global manufacturers to develop new
technologies.

Rapid development and widespread use.

Common based infrastructure knowledge that helps engineer
to be aligned with contemporary standards of the vehicle
building.

Infrastructure development will allow seamless use of electric
vehicles around the world.

Crucial for enabling the widespread adoption of electric
vehicles, ensuring the necessary charging framework and grid
integration to support sustainable transportation and reduce
greenhouse gas emissions.

Energy supply and energy saving systems / CHCTEMHU eHepronocTadyaHHs Ta eHEPro30epeKeHHsI

Almost nothing works now without electricity.
Our country needs to switch to energy-saving technologies.
Electricity is an integral part of life.

64




Deliverable D1.3

Project: Digital transformation of HEIs education process in Ukraine and

Moldova for sustainable engagement with enterprises,

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE
Authors: Anatolijs Zabasta
Version: 0.1

DIGITRANS

RAA Co-funded by
L the European Union

General design and calculation bases of power supply
systems of motor vehicle enterprises.

Power systems are a key aspect of the EV and hybrid industry,
so knowing this topic is critical.

This is an important component of any enterprise.

The development of energy-efficient technologies and
systems helps reduce dependence on imported energy
resources and increase the country's energy independence.
This is one of the important problems of our time. The future
of not only our country, but also the world depends on this
direction of study.

Energy saving and low consumption systems — it is modern
and actual problems of the engineering community.
Understanding the specifics of electricity production,
transformation and transmission allows for more energy-
efficient methods of work in the industry.

Essential for developing sustainable energy solutions,
optimizing resource use, and reducing environmental impact,
thereby ensuring a secure, efficient, and eco-friendly energy
future.

Electric drive theory (Part 1) / Teopis enexrponpusoay (Hacruna 1)

Electric drive theory (Part 2) / Teopis enekrponpusoay (Yactrna 2)

An electric drive is the main power unit that drives an electric
car. Knowledge of its characteristics and capabilities is
extremely necessary.

The electric drive in an electric car has high performance
indicators and is constantly being improved, so it must be
studied.

Knowledge of electric drive characteristics and capabilities is
extremely necessary.

Basic knowledge and practical skills regarding the electric
drive and motion control of executive mechanisms of
working machines.

One of the main elements in an electric car is an electric
motor, so a specialist needs a thorough knowledge of its
design and principle of operation.

These are the basics you need to know to be a specialist in the
field of "Electric vehicles and automotive electronics".
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The electric drive is indispensable in various types of
automated systems, robotics and industrial processes.
Knowing its main characteristics is very important.

Many modern devices use electric drives and electric motors.
Therefore, knowledge about them gives an opportunity to
move the future forward.

Base drive and control principles of electric motor control.
A modern car has up to fifty different electric motors in its
composition. Knowledge of the characteristics and principles
of their management is necessary for the formation of a
specialist in this field.

Pivotal for advancing the efficiency, control, and
performance of electric motors used in a wide range of
applications, from industrial machinery to electric vehicles,
thus playing a critical role in the transition towards
electrification and sustainable energy utilization.

Electric machines and devices / EnexTpudHi MamiHu Ta amapaTi

Knowledge of electrical machines and devices is extremely
necessary for electrical engineers working in the field of
motor vehicles.

Electric machines are a part of the electric drive.

Knowledge of electric machines is extremely necessary for
people working with motor vehicles.

The general structure and principle of operation, specific
features and functionality of modern electrical machines and
devices.

Knowledge of the technical components of electric cars and
hybrids makes it possible to offer ideas for creating new, more
modern devices or improving existing ones.

These are the basics you need to know to be a specialist in the
field of "Electric vehicles and automotive electronics".
Well-designed electric machines can have a high level of
efficiency and productivity, which is important to ensure the
economy and reliability of production processes.

Knowledge from this discipline is a component of many
industries, such as car factories. All mechanisms need support
for their operation and maintenance.
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Theoretical principals of electrical machines and devices.

A modern car uses a large number of different electric
machines and devices. Knowledge of their characteristics and
calculation skills are necessary for the formation of a
specialist in this field.

Fundamental to powering the modern world, enabling the
conversion of electrical energy into mechanical energy and
vice versa, thus driving innovation across industries from
renewable energy to automation and beyond.

Electronics and microcircuit engineering (Part 1) / Enexrponika ta MikpocxemotexHika (Y.1)

Electronics and microcircuit engineering (Part 2) / Exextponika ta mikpocxemorexHika (4.2)

These are the basics of diagnosing and repairing electrical and
electronic systems of cars.

Knowledge of such a discipline allows one to understand
control systems.

Electronics and microcircuit engineering are the basis for
solving professional tasks in the field of technical operation
of electric power equipment and energy.

Peculiarities of the construction of automotive devices and
of industrial electronics designed for the formation,
rectification,  amplification,  generation,  regulation,
conversion and processing of analog and discrete

signals, design and selection of automation tools, their
development and operation.

Most systems in modern cars have control units, so
knowledge of electronics and microcircuit technology is
necessary for correct diagnosis and problem solving.

These are the basics you need to know to be a specialist in the
field of "Electric vehicles and automotive electronics"”.

The development of electronics and microcircuit technology
makes it possible to create equipment that is smaller in size
and weight, which contributes to the development of modern
technologies.

This discipline provides the basic knowledge for the study of
special electrical engineering disciplines in which many types
of microcontrollers and electronic components are studied.
Theoretical and practical side of microcircuit engineering.
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Electronics are used in all areas of modern life, including cars.
Knowledge of electronics and microcircuit technology allows
you to understand the principles of operation of electronic
circuits during the development, use and diagnostics in the
industry.

Crucial for the miniaturization and advancement of electronic
devices and systems, fostering innovation in computing,
telecommunications, healthcare, and a myriad of technologies
that underpin the digital age.

11 |Emphasize 3 main areas that you consider the most important for mastering this discipline:

Bu3HauuTh 3 OCHOBHI MOMEHTH, SIKi BU BBaYKA€TE HAMBAKJIMBIIIMMU JIJIsl OTIAHYBAHHS I[i€]1 TUCIUILTIHY:

Electric vehicle infrastructure / Tadpactpykrypa enekrpomobinis

Desire to learn.

Knowledge of physics and mathematics.

Knowledge of electromechanics.

Desire for new knowledge.

The desire for development.

The possibility of using the acquired knowledge in work.
Knowledge of electronics, electrical engineering.
Development of critical thinking and formation of a scientific
approach.

Knowledge verification (testing, exam or credit).

Basic definitions of electric cars and hybrids.

The purpose of creating electric cars for the environment.
Correct construction of the infrastructure for the development
of electric vehicles and hybrids.

In order to master each of the disciplines, the first thing you
need is a desire. It is also necessary to explain to the student
why this course is necessary for studying, explaining the
purpose and subject (Encouraging students to study the
course). In the future, providing the student with theoretical
lecture information (only necessary information). And the
main thing is to consolidate this information. practically, both
in laboratory conditions and, if possible, in real ones.

Interest and desire to acquire knowledge.

Working out practical and laboratory tasks.

Development of critical thinking.
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Propensity for technical sciences.

Theoretical basic training.

Laboratory practice.

Motivation to study.

Independent mastering of additional material.
Charging network design and management.
Grid integration and energy management.
Policy and regulatory frameworks.

Energy supply and energy saving systems / CHCTEMH €HEPromnocTayaHHs Ta CHEPro30eperKeHH

Desire to learn.

Knowledge of physics.

Knowledge of electromechanics.

Desire for new knowledge.

The desire for development.

The possibility of using the acquired knowledge in work.
Knowledge of electronics, electrical engineering.
Development of critical thinking and formation of a scientific
approach.

Knowledge verification (testing, exam or credit).

The principle of operation of alternative sources of energy
supply.

Construction of electric vehicle systems with maximum.
energy efficiency.

Design solutions to increase the efficiency of alternative
energy sources.

In order to master each of the disciplines, the first thing you
need is a desire. It is also necessary to explain to the student
why this course is necessary for studying, explaining the
purpose and subject (Encouraging students to study the
course). In the future, providing the student with theoretical
lecture information (only necessary information). And the
main thing is to consolidate this information practically, both
in laboratory conditions and, if possible, in real ones.
Knowledge of physics and electrical engineering.

Propensity for technical sciences.

Theoretical basic training.

Laboratory practice.
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Custom design.

Independent mastering of additional material.
Renewable energy technologies.

Energy efficiency technique.

System analysis and optimization.

Electric drive theory (Part 1) / Teopis enextponpuBony (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Desire to learn.

Knowledge of physics.

Knowledge of electromechanics.

Desire for new knowledge.

The desire for development.

The possibility of using the acquired knowledge in work
Propensity for technical sciences.

A knack for electric cars.

Development of critical thinking and formation of a scientific
approach.

Knowledge verification (testing, exam or credit).

The principle of operation of the main nodes and aggregates.
Electric motor design.

Fundamentals of electromechanics.

In order to master each of the disciplines, the first thing you
need is a desire. It is also necessary to explain to the student
why this course is necessary for studying, explaining the
purpose and subject (Encouraging students to study the
course). In the future, providing the student with theoretical
lecture information (only necessary information). And the
main thing is to consolidate this information practically, both
in laboratory conditions and, if possible, in real ones.

Interest and desire to acquire knowledge.

Knowledge of physics, electrical engineering and the basics
of electric machines.

Theoretical basic training.

Laboratory practice.

Custom design.

Independent mastering of additional material.

Control systems and algorithms.

Power electronics.
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Motor design and dynamics.

Electric machines and devices / EnexTpuuHi Mamvau Ta amaparti

Desire to learn.

Knowledge of physics.

Knowledge of electromechanics.

Desire for new knowledge.

The desire for development.

The possibility of using the acquired knowledge in work.
Propensity for technical sciences.

A knack for electric cars.

Development of critical thinking and formation of a scientific
approach.

Knowledge verification (testing, exam or credit).

The principle of operation of the hybrid system.

The principle of operation of electric cars.

Design features of electric cars and hybrids.

In order to master each of the disciplines, the first thing you
need is a desire. It is also necessary to explain to the student
why this course is necessary for studying, explaining the
purpose and subject (Encouraging students to study the
course). In the future, providing the student with theoretical
lecture information (only necessary information). And the
main thing is to consolidate this information practically, both
in laboratory conditions and, if possible, in real ones.
Interest and desire to acquire knowledge

Knowledge of physics, electromechanics, electrical
engineering.

Theoretical basic training.

Laboratory practice.

Motivation to study.

Independent mastering of additional material.

Principles and operation of electric machines.

Materials and manufacturing processes.

Electromagnetic theory and applications.

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta mikpocxemorextika (4.2)

Desire to learn.
Propensity for technical sciences.
Knowledge of physics and electrical engineering.

71




Deliverable D1.3

Project: Digital transformation of HEIs education process in Ukraine and

Moldova for sustainable engagement with enterprises,

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE
Authors: Anatolijs Zabasta
Version: 0.1

DIGITRANS

RAA Co-funded by
L the European Union

Desire for new knowledge.

The desire for development.

The possibility of using the acquired knowledge in work.
Development of critical thinking and formation of a scientific
approach.

Knowledge verification (testing, exam or credit).
Fundamentals of electronics.

Studying the purpose and principle of operation of individual
electronic elements.

Ability to read and understand electrical schematics.

To master each of the disciplines, it is necessary first. desire.
It is also necessary to explain to the student why this course
is necessary for studying, explaining the purpose and subject
(Encouraging students to study the course). In the future,
providing the student with theoretical lecture information
(only necessary information). And the main thing is to
consolidate this information practically, both in laboratory
conditions and, if possible, in real ones.

Interest and desire to acquire knowledge.

Knowledge of physics and the basics of electrical
engineering.

Theoretical basic training.

Laboratory practice.

Custom design.

Independent mastering of additional material.

Solid-state devices and semiconductor physics.

Circuit design and analysis.

Microfabrication and nanotechnology.

12 | Do you have any suggestions for further improvement of this discipline?

Uu € y BaC MpOIO3HIIii 1100 MOJAIBIION0 BAOCKOHAICHHS i€l JUCIMUILIIHI?

Electric vehicle infrastructure / IappactpykTypa enekrpoMoOinis

4
(33,33%)

8
(66,67%)

More practice at auto repair shops.
More practical classes not only in laboratory conditions, but
also in real ones, practical classes at enterprises, etc. Studying
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and consolidating information will practically help the future
specialist to adapt to real working conditions more quickly.
Involvement of specialists in the field of development and
maintenance of charging stations and ports of electric
vehicles.

Energy supply and energy saving systems / CHCTEMH €HEPTrOTIOCTaYaHHs Ta CHEPro30epeKeHHS 7 5 More practical classes not only in laboratory conditions, but
(58,33%)|(41,67%)| also in real ones, practical classes at enterprises, etc. Studying
and consolidating information will practically help the future
specialist to adapt to real working conditions more quickly.
Adding more suggested practical exercises.
Electric drive theory (Part 1) / Teopis exextponpuBoay (Hactuna 1) 8 4 More practical classes not only in laboratory conditions, but
(66,67%)|(33,33%)| also in real ones, practical classes at enterprises, etc. Studying
and consolidating information will practically help the future
Electric drive theory (Part 2) / Teopis enexrponpusony (Yactuna 2) 8 4 specialist to adapt to real working conditions more quickly.
(66,67%)|(33,33%)| Create additional labs to get initial experience with frequency
converters for motor driving.
Practical use of the electric drive of modern cars.
Adding more suggested practical exercises
Electric machines and devices / EnextpuuHi MalinHu Ta anapaTtu 5 7 More practical classes not only in laboratory conditions, but
(41,67%)|(58,33%)| also in real ones, practical classes at enterprises, etc. Studying
and consolidating information will practically help the future
specialist to adapt to real working conditions more quickly.
Conducting practice at car service stations.
Electronics and microcircuit engineering (Part 1) / Enexrponika ta Mikpocxemorexnika (Y.1) 5 7 More practice at auto repair shops.
(41,67%)|(58,33%)| More practical classes not only in laboratory conditions, but
Electronics and microcircuit engineering (Part 2) / Enextponika ta MmikpocxemotexHika (4.2) 5 7 also in real ones, practical classes at enterprises, etc. Studying
(41,67%)|(58,33%)| and consolidating information will practically help the future

specialist to adapt to real working conditions more quickly.
Improve labs work with new dev-boards for motor drive
controls.
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Summary Table 3.1.5 of the composition of participants in the analysis of courses/laboratory

study programs

Scientific and academic staff

Question Area of | Experience | Comments Work experience in
profession | in training about  work | scientific projects
al activity experience
Yes No Scientific Applied
direction direction
What is your area of ja-3(25%) commsgon o o
i Vi IaVA engineering and
O stenee " p-120100% gt
b. Education coleos
c. Production of High- [~ ©
Tech Products d-0
d. other
Have you had previous or 11 L | tcaching disciplmes in he
(91,67%)| (8,33%) | field of electrical equipment

current experience training
in electrical, energy,
electronics, automotive,
transportation technology,
etc.?

of cars
devices/diagnostics/design,
mechatronic systems of cars
devices/diagnostics,
automatic control systems
and power electronics

| have experience in
teaching disciplines in the
field of electrical engineering,|
electrical machines,
electronics, physics
(electrical section)

Teaching of academic
disciplines: “Electronics and
microcircuit engineering”,
"Electrical engineering in
construction",
“Fundamentals of electrical
engineering”

Teaching academic subjects
in the specialty 141 Electric
power, electrical engineering
and electromechanics at
KhNUPS and KhNADU

| have experience in
teaching the discipline of
Physics, which includes the
section Electricity and
Magnetism

| have experience in
teaching disciplines in the
field of electrical machines,
electrical engineering,
electronics and
microprocessor technology

He had previous experience
in teaching electronics,
microprocessor devices,
automotive electronics
Arich man
| have experience in
teaching disciplines in the
field of electric power,
electromechanics and
electrical systems and
complexes of vehicles

| have experience in

teaching electrical
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engineering, electrical
equipment and modeling

| have experience in
teaching disciplines in the
ffield of automation, computer|
science, automatic control
systems and power
electronics

3 | Have you had previous or
current work experience in
scientific projects in
electrical, energy,
electronics, automotive,
transportation technology,
etc.?

7 5
(58,33%)|(41,67%)

| have experience in
performing scientific
works in the field of
magnetic pulse
processing of metals,
creation of modern
vehicles

Took part in the
implementation of
research works in the
specialty 141 Electric
power, electrical
engineering and
electromechanics at
KhNUPS and KhNADU.

| have work experience
in 10 research works in
the field of physics of
electromagnetic
technologies in the
automotive industry

Had previous work
experience in scientific
projects:

- Increasing the
survivability of multi-
axle military trucks by
using an automatic
transmission and
increasing the reliability
of brakes. Scientific and|
research work 03-53-19|
- Kharkiv: Khnadu,
12.2020. — state
registration number
0119U001297. - 202 p.
- Development of a
system that improves
the energy efficiency
and environmental
friendliness of vehicles
based on "mild hybrid"
technology. GDR 03-
53-22. Project
implementation dates:
from 01.01.2022 to
31.12.2023. The name
of the priority area of
development of science|
land technology: Energy|
and energy efficiency.
Kharkiv: Khnadu, 2022

| have experience in
performing research

works

Employers

Question

Area of
profession
al activity

Experience
in training

Comments
about  work
experience

Work

experience in
scientific projects

Yes No

Scientific
direction

Applied
direction
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H loping high

1 What IS your area Of a. - 0 perf(?rerr\llaen(::pemsgystlgms of
professional activity: digial signey processing
a. industrial enterprise b. -3 (25%) o deatershin
b. production of high-tech - "Avtodom Kharkiv' LLC

(IT) products '
c. IT-services d. -8 (66,67%)
d. transport
€. non—government e. -0
organization
f. -1(8,33%
f. other (denote) ( )

2 | Have you had previous or 8 4 e oot
current experience training (66,67%)|(33,33%) [service" for the restoration of
. . automobile generators,
In electl’lcal, energy, starting starters, and air

H . conditioning compressors.
EIeCtronICSi aUtomOtlve! Before entering the Khnadu.
transportation technology, I had work experience at 3

automobile factories in the
etC_? Czech Republic for 3 months

at each factory; KOVOLIS
HEDVIKOV a.s., IDEAL
Automotiv Bor, s.r.o.,
Czechia Yanfeng Automotive|
Interior System.

In the Netherlands, he
worked in the dealership of
Aston Martin, Maclaren,
Jaguar, Range Rover, Bmw,
Mini Cooper for 6 months,
learned how to activate
electronic systems and
diagnose errors.

Now | work in a TOYOTA,
Mazda, Hyndai dealership, |
moved from an assistant to
the position of the 1st after-
sales service technician

Performing of adaptation
DSP courses for new
employees

| conduct classes for
students. | act as a
consultant for students, as a
representative of the
company when they
complete coursework and
diploma projects.

Received a master's degree
at the Kharkiv National
Automobile and Road

University in the 141
specialty "Electric Power
Engineering, Electrical
Engineering and
Electromechanics"

Training in electrical
engineering, drones
technologies, seminars in
various topics connected to
electrical engineering.

| have practical experience

lof working with maintenance,|

repair and diagnostics of
motor vehicles

Obtaining a specialist
diploma in specialty 141,
work at several service
stations, work at the
international automobile
holding "SOLLY PLUS"

76



BDIGI TRANS

Co-funded by
the European Union

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

| conduct laboratory and
practical work for students at|

the ELCARS enterprise. |
advise students as a
representative of the
company when they

complete coursework and

diploma projects.

electrical, energy,

etc.?

electronics, automotive,
transportation technology,

3 | Have you had previous or 5
current work experience in
scientific projects in

(41,67%)

7 Automotive electronics.
Automatic lighting
(58,33%)| systems and systems for
remote heating of the
wiper zone.

Scientific research work ,
Development of a
combined power plant
based on a pneumatic
engine using renewable
energy sources for city
vehicles. 2021-2022

Investigation of wireless
communication systems
for Next-Gen WIFI and
BT standards.
Developing and
implementing new math
algorithms based on
specific Core
architecture

Projects on power
systems, electrical
engineering, electronics,
cyber physical systems.

Summary Table 3.1.6

of the composition of participant’s status in the analysis of courses/laboratory study programs

Status Period
Teaching experience 3-7 years 7-15 years 15-20 years >20 years
2 (8,33%) 2 (8,33%) - 7 (29,17%)
Work experience in 3-7 years 7-15 years 15-20 years >20 years
science
4 (16,67%) 3 (12,5%) - 6 (25%)
Work experience in 3-7 years 7-15 years 15-20 years >20 years
production
3 (12,5%) 6 (25%) 1 (4,17%) 1 (4,17%)
POSition in prOdUCtion zziséam auto electrician TDM :SL::\ZL‘L:J;O technician, after-sales E:aerclzic\)lr_?;cshunz;:: cslazr;i(tj;re(::;ar::); irf'nd
AUTOVIT service station manager; “TOYOTA Nederland Europa"; Center. “Avtodom Kharkiv" LLC.
Diagnostic electrician "ElCars"; Individual entrepreneur Sarajevo
Researcher, PhD Candidate. oV,
Snr. DSP developer;
Director, "MOTOR TRANS" PE;
Employee of "COINNI NJIKOC" car
service;
Owner "ELCARS" LLC.

Comments and suggestions
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All surveyed respondents consider it necessary to study the declared courses in the bachelor's
program "Electric Vehicles and Automotive Electronics". Also, the vast majority of the surveyed
respondents agree with the purpose of these courses, their tasks, main competencies and the
distribution of hours by types of training sessions.

Respondents suggested adding, in their opinion, relevant topics to the educational material by
about 20%. Which is quite important, because it shows the direction of development and
modernization of these courses, considering the opinion of the main stakeholders.

Also, the respondents formed what, in their opinion, is the importance of the proposed courses.
This gives an understanding of what needs to be paid attention to in the learning process and
what is important from the side of the labor market representatives. The implementation of such
an approach will increase the quality of the educational process and help the university to train
qualified specialists under the "Electric Vehicles and Automotive Electronics" program.

The main recommendation of the respondents regarding changing the list of lecture laboratory
and practical work was to add more practice at employers and at car maintenance and repair
services.

Also, the respondents provided suggestions regarding the use of specialized software for
laboratory work. This is software for special diagnostic scanners, such as Thinktool, Launch, and
application program packages: Matlab Simulink, Multisim, PyCharm (free), Proteus.

Analyzing the respondents' answers, the three main areas that are considered the most important
for mastering the disciplines related to electric cars are:

1. Desire to learn:

The desire to learn is fundamental in any educational endeavor. Without a genuine interest and
motivation to understand electric cars and related disciplines, students may struggle to grasp the
concepts effectively. Cultivating a passion for learning encourages students to delve deeper into
the subject matter, seek out additional resources, and actively engage in their studies.

2. Knowledge of physics, electrical engineering, and the basics of electric machines:

A solid foundation in physics and electrical engineering is essential for understanding the
principles behind electric cars and their components. Concepts such as electromagnetism,
circuits, and energy conversion form the basis of electromechanics and power electronics, which
are integral to electric vehicle technology. Understanding the basics of electric machines provides
insight into the operation of electric motors and generators, which are central to electric propulsion
systems.

3. Practical experience through laboratory practice and real-world applications:

Hands-on experience is invaluable for reinforcing theoretical knowledge and developing
practical skills. Laboratory practice allows students to apply theoretical concepts in controlled
environments, gaining firsthand experience with equipment and experimental setups.
Additionally, exposure to real-world applications, such as internship opportunities or industry
collaborations, provides context and relevance to classroom learning. By engaging in practical
exercises and projects, students can deepen their understanding of electric vehicle technology
and its practical implications.

By emphasizing these three main areas — desire to learn, knowledge of foundational principles,
and practical experience — students can effectively master the disciplines related to electric cars
and contribute to advancements in the field of electric mobility.

After processing the questionnaires of stakeholders on improving training courses, the next steps
can be:

1. Analysis of the results: Evaluation and analysis of the data obtained from the questionnaires,
identification of the main problems and needs for improvement of training courses.
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2. Formulation of proposals: Based on the analysis of the results, the development of specific
proposals for the improvement of educational courses, including content, teaching methods,
organization of classes and other aspects.

3. Implementation of changes: Implementation of planned measures to improve educational
courses, including updating course content, changing teaching methods, training teachers and
students for new approaches, etc.

4. Evaluation of effectiveness: Monitoring and evaluation of the results of implementation of
changes, identification of positive and negative aspects, adjustment of the strategy of
improvement of training courses in accordance with the needs of stakeholders and the achieved
results.

This cycle can be repeated, allowing to constantly adapt the training courses to the changing
needs and requirements of the participants in the educational process.
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3.3 Lutsk National Technical University

Time of the survey

The survey of the representatives of academic and scientific staff, as well as the representatives
of potential employers, was conducted in March 2024.

Participants in the survey

In total, 10 academic staff representatives, and 9 employers patrticipated in the survey. The
number of respondents from employers included representatives of associated partners, namely
Limited Liability Company «Avtokoncept», PJSC «Volyn-Avto» (see Tab. 3.3.1.).

The reason of selection of particular respondents:

Respondents who are specialists in the field of automobile transport, in particular in the field of
sales, maintenance, repair and operation of vehicles, took part in the survey. This applies to both
employers and scientific and teaching staff. The professions and specializations of the
respondents involved in the survey will allow us to collect constructive feedback that will help in
the development and modernization of the identified courses according to the needs of the market
for which the students are being prepared. Such an approach will contribute to the improvement
of the quality of training courses, the educational process, and the mutual increase of the interests
of representatives of the labor market and students of higher education.

Table 3.3.1. List of Scientific, academic staff and employers who participated in the survey on
the bachelor program «Motor Vehicle Transport».

Nr Academic staff | Position

Head of the Department of Transport and Logistics of the West

1 Pavio Popovych Ukrainian National University, doctor of technical sciences, professor

5 Yurii Head of the Automobile Transport Department Kryvyi Rih National
Monastyrskyi University, doctor of technical sciences, professor
. Head of the department of technical operation of cars and service of
Serhiy . . . . : )
3 the National Transport University, candidate of technical sciences,
Andrusenko
professor
Deputy director for scientific and pedagogical work of the Institute of
Roman Engineering Mechanics and Transport of the National University of
4 . . . . . .
Kachmar Lviv Polytechnic, candidate of technical sciences, associate

professor

Head of the department of cars and tractors Kremenchug National
5 Eduard Klimov University named after Mykhailo Ostrogradskyi, candidate of
technical sciences, associate professor
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Head of the Automobile Transport Department of the Zhytomyr

6 Serhi Agricultural Technical College, candidate of technical sciences,
Melnychuk .
associate professor
Head of the Department of Automobiles and Automotive Industry of
7 Mykhailo Grubel | the National Academy of Land Forces named after Hetman Petro
Sahaidachny, doctor of technical sciences, professor
Associate Professor of the Department of Automobiles and Transport
8 Oleg Sitovsky Technologies of the Lutsk National Technical University, Candidate
of Technical Sciences
Victor Associate Professor of the Department of Automobiles and Transport
9 . Technologies of the Lutsk National Technical University, Candidate
Samostian . :
of Technical Sciences
Ole Associate Professor of the Department of Automobiles and Transport
10 g Technologies of the Lutsk National Technical University, Candidate
Zakharchuk . )
of Technical Sciences
Employers Position
1 Andriy Paliychuk | Deputy General Director of PJSC «Volyn-Auto»
2 Oleg Mogiletskyi | Director of Limited Liability Company «Avtokoncept»
: Specialist in certification of the Testing Laboratory of Limited Liability
3 Maxim Dorosh |~ hany <AWG STANDARDS
Dmytro . . . N
4 : Director of production of Limited Liability Company «BAS MOTOR»
Titarenko
5 Oleg Mogiletskyi | Director of Limited Liability Company «Promtechmervis»
6 Nazar Galiy Engineer Private Enterprise «<SVITAHO»
7 Oleg Kukhta Director of Limited Liability Company «<AUTODROM LUTSK»
8 Serhii Petryk Master receiver of Limited Liability Company «Avtotsentr-Zakhid»
9 Andriy Kotsyuba Head of the motor vehicle shop of Limited Liability Company

«Avtotsentr-Zakhid»

Study programs, courses etc. that were evaluated by representatives of employers.

Table 3.3.2: Study courses of the bachelor program "Motor Vehicle Transport" that were
evaluated by representatives of Academic staff and employers

| ECT The
Update | Leve s teaching/training | The link to | 221 | The status
Course/ d or| (Bachelo | cregi | methodologies | the of / document
Lab title newly | r, Master | developed/adopt | ypijversity’s accre | of .
develo | 5.year point | €d e.q. e- | website ditatio | accreditati
ped course) S learning/ training n on
modalities,

81




BDIGI TRANS

*
*
*
*
Kok

" Co-funded by

REN the European Union

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

practical
placements in
enterprises, etc.

Theory of
operational
properties
of the car

Update

Bachelor

Lecture, e-
learning, practical,
lab practical

https://docs.g
oogle.com/do
cument/d/1u
WPRRHIPKy
3FJyUSxjYX
agzSAMPOO
riP/edit?usp=
sharing&ouid
=101377625
7066356957

53&rtpof=tru
e&sd=true

spring
2028

Completed

Road
transport
enterprises.
Part 1.
Design

Update

Bachelor

Lecture, e-
learning, practical

https://docs.g
oogle.com/do
cument/d/10

cAmMgX1Loj
DY-
4JyUgsHSN
BJhzljEas/ed
it?usp=drive
link&ouid=10
1377625706
635695753&
rtpof=true&s
d=true

spring
2028

Completed

Road
transport
enterprises.
Part 2.
Organizatio
n and
manageme
nt

Update

Bachelor

Lecture, e-
learning, practical

https://docs.g
oogle.com/do
cument/d/11r
nguhR2GYm
tafQN1_-

52piuolz2ug

Su/edit?usp=
drive link&ou

id=10137762
5706635695

753&rtpof=tr
ue&sd=true

spring
2028

Completed

Road
transport
enterprises.
Part 3.
Quality of
production
processes

Update

Bachelor

Lecture, e-
learning, practical

https://docs.

oogle.com/do
cument/d/12

2XXKmHSW
LgpabvmG8

CKYWTAAY6
3CmbY/edit?

usp=drive lin

spring
2028

Completed
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operation of
cars

Description of the means and channels used in the survey

Before the start of the survey, appropriate questionnaires were developed for academic staff and
for representatives of industrial enterprises. The specified questionnaires were sent to
stakeholders by e-mails. The selection of stakeholders was carried out on the basis of the
experience of LNTU cooperation with partners. In particular, questionnaires were sent to scientists
and teaching staff of leading universities that train specialists in the field of road transport.
Industrial enterprises were selected on the basis of data available at the Department of
Automobiles and Transport Technologies of the National Technical University. Questionnaires
were sent to enterprises where graduates of the "Automotive Transport" educational program
work.

Responses from stakeholders were sent to the e-mail of Valerii Dembitskyi, associate professor
of the Department of Automobiles and Transport Technologies of LNTU.

Results of the survey

19 guestionnaires were analysed, 10 of them are of scientific, academic staff and 9 of industrial
employers. The results of the analysis are collected in Table 3.3.3 - 3.3.6.

Among the respondents, the largest percentage, i.e. 31,6%, have work experience in science >20
years, and work experience in production >20 years - 75,0 %, teaching experience has the largest
percentage among respondents with >20 years of work experience — 31,6%.
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Summary Table 3.3.3 of the "yes" and "no" answers included in the questionnaires for courses/ laboratory study programs by academic and scientific

stakeholders.

PART 2/ 4YACTUHA 2
Questions by courses/laboratory work study programs / lNutaHHsa 3a nporpamMamm KypciB/nabopaTtopHux pooir

N

Question /3anutaHHsA

‘ Yes

‘No

‘ Justification and notes /TIpUMiTKU, NOACHEHHS

1

Do you consider it necessary for the learning of students in the bachelor’'s program “Motor Vehicle Transport™ (If you answer is "no," please justify

your answer)?

U BBaxkaeTe Bu HeobGXigHNMM BMBYEHHS HACTYMHOI AncuunniHn B 6GakanaBpcbkin nporpami « ABTOMOOINbLHUM TpaHcnopT»: (AKWO BignNoBiab «Hi» —

ob6rpyHTYyMTE BiANOBIAb)

Theory of operational properties of the car / Teopia ekcnnyaTauinHux | 10 0
BracTMBocTen aBToMobins (100%) | (0%)
Road transport enterprises. Part 1. Design / MNignpnemcrtea aBTomobinbHoro | 10 0
TpaHcnopTy. YactmHa 1. NpoekTyBaHHA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management / It is possible to combine the disciplines "Road
MignpnemctBa aBTOMOGINLHOrO TpaHcnopty. YactuHa 2. OpraHisauis Ta transport enterprises. Part 2. Organization and
ynpasniHHS 10 0 management" and "Road transport enterprises.
(100%) | (0%) Part 3. Quality of production processes", since
"guality of production processes" is a feedback link
to organization and management
Road transport enterprises. Part 3. Quality of production processes / It is possible to combine the disciplines "Road
MignpuemctBa aBTOMOGINBHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOOHMUMX transport enterprises. Part 2. Organization and
npouecis 10 0 management" and "Road transport enterprises.
(100%) | (0%) Part 3. Quality of production processes", since

"quality of production processes" is a feedback link
to organization and management
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Technical operation of cars / TexHiyHa ekcnnyatauis aBTomobinis 10 0
(100%) | (0%)

Do you agree with the wording of the purpose of this academic discipline (If your answer is "no" - justify your answer)?
YUu 3rogHi B 3 hopmyntoBaHHSIM METU LaHOI HAaBYanbHOI ANCLMNIIHN (FKLLO BM BiAMOBINKM «Hi» - OOIPYHTYyMTE CBOI Bignosigb)?

Theory of operational properties of the car / Teopis ekcnnyatauinHux | 10 0
BnacTnsocTten aBTomobins (100%) | (0%)
Road transport enterprises. Part 1. Design / MNMignpnemctea asTromobinsHoro | 10 0
TpaHcnopTy. HYactuHa 1. INpoekTyBaHHSA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management /| 1 0
MignpnemctBa aBTOMOOGINbHOrO TpaHcnopty. YactuHa 2. Opradisauis Ta 0 0
yrnpasniHHA (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| 1 0
MignpuemctBa aBTOMOGINBHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOBHMUNX o o
npouecis (100%) | (0%)
Technical operation of cars / TexHiyHa ekcnnyaTauis aBToMo6inis 10 0
(100%) | (0%)

Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
YUn 3rogHi B1 3 hOopMyrtoBaHHSAM 3aBAaHb AaHOT HaBYanbHOT AucumniiHm (FAKLWO BiANoBiAb «Hi» — BiANOBIiAb 06rpyHTYnTE)?

Theory of operational properties of the car / Teopis ekcnnyartaudinHux | 10 0

BnacTusocTten aBTomobins (100%) | (0%)

Road transport enterprises. Part 1. Design / Mignpnemctea aBTromobinbHoro | 10 0

TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)

Road transport enterprises. Part 2. Organization and management /| 1 0 If you combine the disciplines "Road transport
MignpuemctBa aBTOMOGINLHOrO TpaHcnopty. YactuHa 2. OpraHisauis Ta o 0 enterprises. Part 2. Organization and
ynpaBniHHA (100%) | (0%) management" and "Road transport enterprises.
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Part 3. Quality of production processes", then the
goal and task must be adjusted

Road transport enterprises. Part 3. Quality of production processes /
MignpuwemctBa aBTOMOBINLHOrO TpaHcnopTy. YactnHa 3. AkicTb BUPOOHMUNX

If you combine the disciplines "Road transport
enterprises. Part 2. Organization and

10 0
npouecis o o management” and "Road transport enterprises.
(100%) | (0%) Part 3. Quality of production processes", then the
goal and task must be adjusted
Technical operation of cars / TexHi4yHa ekcnnyarauis asTomob6inis 10 0
(100%) | (0%)

which of the competencies need further clarification and/or modification):

NoTPeBYOTb YTOUHEHHS Y 3MiHW):

Do you agree with the formulation of the core competencies to which the discipline is intended to be mastered? (In your answer is "no," please specify

YUu 3rogHi BM 3 hopMynioBaHHAM OCHOBHMX KOMMNETEHLiN, SKUMK nepeabavaeTbes onaHyBaTty ancumnnniny? (Y BignoBigi «Hi» - BKaXiTb, SKi 3 KOMNETEHL,in

Theory of operational properties of the car / Teopis ekcnnyartadinHux | 10 0
BnacTnsocTten aBTomobins (100%) | (0%)
Road transport enterprises. Part 1. Design / MNignpnemcrtea aBTomobinbHoro | 10 0
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management /| 1 0
MignpnemctBa aBTOMOGINLHOrO TpaHcnopty. YactuHa 2. OpraHisauis Ta o o
yrnpasniHHA (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| 1 0
MignpuemctBa aBTOMOGINBHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOOHMUMX o o
npouecis (100%) | (0%)
Technical operation of cars / TexHiyHa ekcnnyaradis aBTomobinis 10 0
(100%) | (0%)
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results of the discipline? (If your answer is "no," please give an explanation):

pesynbTaTis gucumnniHn? (MNpu BigNOBIAI «Hi» - 4aWTe NOSACHEHHS):

Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and educational

Ak BN BBaxaeTe, NeKUinHUMW mMaTtepian OO3BOSMUTb CTYAEHTaM PO3KPUTU CYTHICTb AUCUMMMIHKW, OO3BOSMIUTb OOCATTM OCHOBHOI METU Ta HaBYanbHUX

Theory of operational properties of the car / Teopia ekcnnyaTauinHux | 10 0

BnacTnsocTten aBTomobins (100%) | (0%)

Road transport enterprises. Part 1. Design / MNMignpnemctea aBTromobinbHoro | 9 1 It is necessary to add production practice and an

TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (90%) (10%) individual design task to the lecture material

Road transport enterprises. Part 2. Organization and management /| 1 0

MignpuemctBa aBTOMOGINBbHOrO TpaHcnopTy. YactuHa 2. Opradisadia Ta o o

ynpaBsniHHA (100%) | (0%)

Road transport enterprises. Part 3. Quality of production processes /| g 0

MignpuemctBa aBTOMOGINBHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOBHMUMNX 0 o

npouecis (100%) | (0%)

Technical operation of cars / TexHiyHa ekcnnyatauisa asTomobinis 9 1 A combination with production practice is
(90%) (10%) necessary

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)?

AK BM BBaXaeTe, UM OOMNOMOXE 3arpornoHOBAHWUA MNepenik nabopaTtopHMX i NPakTUYHMX POBIT PO3BMHYTM BCi MPaKTU4YHI KOMMETEHLUil, 3asBneHi
nporpamMoto gmcumnnin? (FAKLWo BiANOBIAb «Hi» - BKaXiTb, SKi po3ainu Kypcy notpebyoTb 3MiH Y/ AOMNOBHEHb)?

Theory of operational properties of the car / Teopis ekcnnyartadinHux | 10 0

BnacT1BoCTe# aBTomMobins (100%) | (0%)

Road transport enterprises. Part 1. Design / Mignpnemctea aBromobinbHoro | 10 0 Add the issue of discipline to production practice
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)
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Road transport enterprises. Part 2. Organization and management /| 1, 0

MignpuemctBa aBTOMOGINbHOrO TpaHcnopTy. YactuHa 2. Opradisadia Ta

ynpaeniHHS (100%) | (0%)

Road transport enterprises. Part 3. Quality of production processes /| g 0

MignpuemctBa aBTOMOOINLHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOOHMUNX

npouecis (100%) | (0%)

Technical operation of cars / TexHiuHa ekcnnyaTauis aBToMo6inis 10 0 Add the issue of discipline to production practice

(100%) | (0%)

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)?

Uun e y Bac nponosuuii Woago 3amMiHu nepeniky nekuinHux nabopaTtopHmMx Ta NpakTUYHMX pobiT? (AKWOo BigNoBigb «Tak» - BKaXiTb BUMOIM LWOAO 3MiH Y

OOMOBHEHD)
Theory of operational properties of the car / Teopis ekcnnyartadinHux | O 10
BrnacTMBocTen aBToMobinsa (0%) (100%)
Road transport enterprises. Part 1. Design / MNMignpnemctea aBTomobinbHoro | 0 10
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (0%) (100%)
Road transport enterprises. Part 2. Organization and management /| g 10
MignpuemctBa aBTOMOGINbHOrO TpaHcnopTy. YactuHa 2. OpraHisadia Ta o o
ynpaBniHHA (0%) (100%)
Road transport enterprises. Part 3. Quality of production processes /| g 10
MignpuemctBa aBTOMOBINLHOrO TpaHcnopTty. YactnHa 3. AkiCTb BUPOOHMUMNX o o
npouecis (0%) (100%)
Technical operation of cars / TexHi4yHa ekcnnyarauis asTomob6inis 0 10
(0%) (100%)

Do you have any recommendations for using specialized software for laboratory works? (If you answer is "yes" — give recommendations)

88



:'.. * X % =
BlGlTQANS Co-funded by

REN the European Union

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

Uun e y Bac nponosuuii woao BUKOPUCTaHHSA cnewianisaoBaHoro nporpamHoro sabeaneveHHs gns nabopaTtopHux pobit?
(Mpw BigNOBIA} «Taky» - BKaXiTb pekoMmeHaauii)?

Theory of operational properties of the car / Teopia ekcnnyartadinHux | O 10
BnacT1BoCTe aBTomMobins (0%) (100%)
Road transport enterprises. Part 1. Design / MNMignpnemctea aBTromobinsHoro | 0 10
TpaHcnopTy. HactuHa 1. INpoekTyBaHHSA (0%) (100%)
Road transport enterprises. Part 2. Organization and management /| g 10
MignpnemctBa aBTOMOOGINLHOrO TpaHcnopty. YactuHa 2. OpraHdisauis Ta 0 0
ynpaerniHHS (0%) (100%)
Road transport enterprises. Part 3. Quality of production processes /| g 10
MignpnemctBa aBTOMOGINBLHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOOHMUMNX 0 0
npouecis (0%) (100%)
Technical operation of cars / TexHiyHa ekcnnyaTauis asToMmo6inis 1 9 Study of specialized software of technological

equipment of enterprises for diagnostics and

(10%) (90%) maintenance of cars

What in your opinion, is the program of this discipline aimed at (multiple options could be selected):
Ha wo, Ha Bawy gymky, cnpsiMoBaHa nporpama gaHoi gucumnniim (MoxxHa obpatu gekinbka):

O formal use of knowledge (popmanbHe BMKOpUCTaHHSA 3HaHb) — 2 (20%)

O development of critical thinking skills (po3BUTOK KpUTUYHOIO MUCTIEHHSA) — 10
(100%)

O use of methods of cause-and-effect analysis (BukopuctaHHs MeToaiB
NPUYMHHO-HachigkoBoro aHanisy) — 10 (100%)

O development of practical experience and skills (po3BMTOK NpakTUYHOrO
AocBigy Ta HaBu4ok) — 10 (100%)
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0 development of new competencies (po3BMTOK HOBMX KOMMNETEHTHOCTEN) — 9
(90%)

O development of independent thinking (po3BUTOK CaMOCTIMHOCTI MUCIIEHHS)
-7 (70%)

O development of the ability for non-standard approaches in solving problems
and making decisions (po3BMTOK 30aTHOCTI A0 HECTaHOAPTHUX NigxogiB Y
BUPILLEHHI Npo6nem i NPURHATTI pileHb) — 9 (90%)

O other (iHwe) — 1 (10%)

What, in your opinion, is the importance of this discipline:
Y yomy, Ha Bally AYMKY, NONArae BaXmBiCTb L€l ANCUMNITIHN:

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux
BTACTMBOCTEN aBTOMODINS

1. Development of new competencies

2. Not very important One of the many professional
disciplines that must be mastered during the
preparation of a bachelor's degree

3. Acquisition of knowledge, abilities, skills in the
specialty, ability to communicate, responsibility
and autonomy.

4. Understanding the processes of car movement

and braking, evaluation of the operational
efficiency of cars

5. Formal use of knowledge, development of
critical thinking, use of causal analysis methods

6. Knowledge of the operation of the road transport
system

Road transport enterprises. Part 1. Design / MNMignpnemctsa aBToMob6inLHOro
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA

1. Critical thinking. Development of new
competencies

90




REN the European Union

:'.. * X % =
BlGlTQANS Co-funded by

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

2. Not very important One of the many professional
disciplines that must be mastered during the
preparation of a bachelor's degree

3. Acquisition of knowledge, abilities, skills in the
specialty, ability to communicate, responsibility
and autonomy.

4. Designing the production and technical base of
road transport enterprises

5. Formal use of knowledge, development of
critical thinking, development  of new
competencies, development of independent
thinking

6. Knowledge of the structure and functioning of
divisions and the enterprise as a whole

Road transport enterprises. Part 2. Organization and management /
MignpuemctBa aBTOMOGINbHOrO TpaHcnopTy. YactuHa 2. Opradisadia Ta
yrnpasniHHA

1. Development of new competencies.

2. Not very important One of the many professional
disciplines that must be mastered during the
preparation of a bachelor's degree

3. Acquisition of knowledge, abilities, skills in the
specialty, ability to communicate, responsibility
and autonomy.

4. Understanding the adjustment of the functioning
of the elements of road transport enterprises, their
structure, organization and management

5. The development of critical thinking, the
development of the ability to non-standard
approaches in solving problems and making
decisions
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6. Knowledge of methods and organizational
actions aimed at ensuring quality work and
development of road transport enterprises

npouecis

Road transport enterprises. Part 3. Quality of production processes /
MignpuemctBa aBTOMOOINLHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOOHMUNX

1. Development of new competencies

2. Not very important One of the many professional
disciplines that must be mastered during the
preparation of a bachelor's degree

3. Acquisition of knowledge, abilities, skills in the
specialty, ability to communicate, responsibility
and autonomy.

4. Control over compliance with the quality of
production processes at road transport enterprises

5. Formal use of knowledge, development of
critical thinking, use of causal analysis methods

6. Knowledge of methods and organizational
actions aimed at ensuring quality work and
development of road transport enterprises

Technical operation of cars / TexHiyHa ekcnnyaTauis asBToMo6inis

1. Development of new competencies

2. Itis very important. One of the main professional
disciplines that must be mastered when preparing
a bachelor's degree

3. Acquisition of knowledge, abilities, skills in the
specialty, ability to communicate, responsibility
and autonomy.

4. Ensuring a given level of technical condition of

cars, understanding the processes of carrying out
maintenance and repair of cars
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5. Formal use of knowledge, use of methods of
cause and effect analysis, development of practical
experience and skills, development of independent
thinking, development of the ability to non-standard
approaches in solving problems and making
decisions

6. Knowledge of the organization of technological
processes of maintenance and repair of cars

Emphasize 3 main areas that you consider the most important for mastering this discipline:
BuaHaunTb 3 OCHOBHI MOMEHTU, SIKi BM BBaXXAETE HaMBaXKMMBILLMMW O1151 ONaHYBaHHSA Li€T AUCUUNIIHK:

Theory of operational properties of the car / Teopia ekcnnyaTtauiiHux 1. Methods of causal analysis
BNAaCTUBOCTEN aBTOMOGINS 2. Systematicity, complexity and consistency

3. Availability of basic knowledge, desire and ability
to study among students, high-quality teaching
staff, educational and methodological, information
and material and technical support

4. Autonomy, critical thinking, analytical thinking

Formal use of knowledge, development of critical
thinking, use of causal analysis methods

5. Lectures, practical work, laboratory work

Road transport enterprises. Part 1. Design / MNignpuemctea aBToMobinbHOro 1. Methods of causal analysis
TpaHcnopty. Hactuha 1. MpoekTysaHHs 2. Systematicity, complexity and consistency

3. Availability of basic knowledge, desire and ability
to study among students, high-quality teaching
staff, educational and methodological, information
and material and technical support
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4. Analytical thinking, modern teaching methods,
independence

5. Formal use of knowledge, development of new
competencies, development of independent
thinking

6. Theory, production, calculation

Road transport enterprises. Part 2. Organization and management /
MignpnemctBa aBTOMOOGINLHOrO TpaHcnopty. YactuHa 2. OpraHdisauis Ta
yrnpasniHHA

1. Development of critical thinking. Analytical
abilities.
2. Systematicity, complexity and consistency

3. Availability of basic knowledge, desire and ability
to study among students, high-quality teaching
staff, educational and methodological, information
and material and technical support

4. Modern methods of learning, modern trends in
the development of the industry, teamwork

5. The development of critical thinking, the
development of the abilty to non-standard
approaches in solving problems and making
decisions

Lectures, practical work

Road transport enterprises. Part 3. Quality of production processes /
MignpuwemctBa aBTOMOBINLHOrO TpaHcnopTty. YactnHa 3. AkiCTb BUPOOHMUMNX
npouecis

1. Development of critical thinking. Analytical
abilities.
2. Systematicity, complexity and consistency

3. Availability of basic knowledge, desire and ability
to study among students, high-quality teaching
staff, educational and methodological, information
and material and technical support
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4., Modern methods of quality assessment,
autonomy, teamwork

5. Formal use of knowledge, development of
critical thinking use of causal analysis methods

6. Lectures, practical work

Technical operation of cars / TexHi4yHa ekcnnyarauis asTomobinis

1. Development of critical thinking. Analytical
abilities.
2. Systematicity, complexity and consistency

3. Availability of basic knowledge, desire and ability
to study among students, high-quality teaching
staff, educational and methodological, information
and material and technical support

4. Modern trends in the development of the
industry, independence, practical skills

5. Formal use of knowledge, development of
critical thinking, development of practical
experience and skills

6. Lectures, practical work, laboratory work

Do you have any suggestions for further improvement of this discipline?
Uu € y Bac nponosuuii woao noganbLioro BOOCKOHaNEHHs Uiei Ancumniiin?

BI1aCTMBOCTEN aBTOMODINS

Theory of operational properties of the car / Teopia ekcnnyaTtauiiHux

2
(20%)

8
(80%)

1. Of course, there are always proposals, but it is
necessary to realistically evaluate the possibilities
of their implementation

2. Trends in increasing the fleet of electric vehicles
and hybrids, taking into account their features

3. Interms of the development of the design of cars
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Road transport enterprises. Part 1. Design / Mignpnemctea aBTomobinbHOro
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA

1. Use of modern design methods without outdated
calculation methods of large motor transport

2 8 )
. 800 enterprises.
(20%) (80%) 2. In terms of maintenance and repair of the latest
car systems
Road transport enterprises. Part 2. Organization and management /| 4 9 1. Using the experience of foreign enterprises in
MignpuemctBa aBTOMOGINLHOrO TpaHcnopty. YactuHa 2. OpraHdisauis Ta the field of transport
ynpaerniHHS (10%) (90%)
Road transport enterprises. Part 3. Quality of production processes /|4 9 1. Acquaintance of students of higher education
MignpuemctBa aBTOMOGINBHOrO TpaHcnopTty. YactnHa 3. AkicTb BUPOBHMUMNX with the standards of the 1SO series
npouecis (10%) (90%)
Technical operation of cars / TexHiuHa ekcnnyaTauis aBToMo6inis 1. Study of the peculiarities of maintenance and
3 7 repair of electric cars and hybrids
(30%) (70%) 2. In terms of maintenance and repair of the latest

car systems

If you have any further comments or suggestions about the problem and/or the content of the questions, please write down your thoughts in this section:

1. The questionnaire is sufficiently complete and allows to analyse the positive and negative qualities of the educational program and to determine

directions for its improvement.

Summary Table 3.3.4 of the "yes" and "no" answers included in the questionnaires for courses/ laboratory study programs by industrial stakeholders.

PART 2 /4YACTUHA 2

Questions by courses/laboratory work study programs / MutaHHsa 3a nporpamMmamm Kypcis/nabopaTtopHux pooir
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Question /3anutaHHs

Yes

No

Justification and notes

NOACHEHHA

IMpUMiTKN,

Do you consider it necessary for the learning of students in the bachelor’'s program “Motor Vehicle Transport™ (If you answer is "no," please justify

your answer)

U BBaxkaeTe Bu HeoOXigHNMM BMBYEHHSA HACTYMHOI AncuMnniHKM B GakanaBpcbkin nporpami « ABTOMOOINbLHUM TpaHcnopT»: (AKWO BigNoBiab «Hi» —

0Or'pyHTYNTE BigNoOBIOb)

Theory of operational properties of the car / Teopia ekcnnyaTtauiiHux | 9 0
BnacT1BoCTe aBTomMobins (100%) | (0%)
Road transport enterprises. Part 1. Design / lMNMignpnemctea aBToMOGinbHOro | 9 0
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management /| g 0
MignpnemctBa aBTomobinbHOro TpaHcnopTy. YactmHa 2. OpraHizauis Ta o o
ynpaBniHHA (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| q 0
MignpuemctBa aBTOMOOGINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOBHUYMX 0 o
npouecis (100%) | (0%)
Technical operation of cars / TexHiyHa ekcnnyaTauis asToMmo6inis 9 0
(100%) | (0%)

Do you agree with the wording of the purpose of this academic discipline (If your answer is "no" - justify your answer)?

Uu 3rogHi B 3 hopmyntoBaHHSAM METU JaHOI HaBYanNbHOI ANCLMNMIHN (SKLLO BM BiAMOBINKM «Hi» - OBrpyHTYyMTE CBOIO Bignosigb)?

Theory of operational properties of the car / Teopia ekcnnyaTauiiHmx | 9 0
BracTMBocTen aBToMobinsa (100%) | (0%)
Road transport enterprises. Part 1. Design / MNMignpnemctea aBToMOGinbHOro | 9 0
TpaHcnopTy. YacTtuHa 1. MNpoekTyBaHHSA (100%) | (0%)
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Road transport enterprises. Part 2. Organization and management /| g 0
MignpuemctBa aBTOMObGINbHOrO TpaHcnopTy. YactmHa 2. OpraHisaudia Ta o .
yrpasniHHA (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| q 0
MignpuemctBa aBTOMOOINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOGHUYMX o o
npouecis (100%) | (0%)
Technical operation of cars / TexHi4yHa ekcnnyaTauiss aBTomob6inis 9 0

(100%) | (0%)

Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
Uu 3rogHi B1 3 hopmMyntoBaHHSM 3aBAaHb 4aHOI HABYanNbHOI ANCLUMNIHK (AKLO BignoBigb «Hi» — BigNoBigb o6rpyHTYnTE)?

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux | 9 0
BnacTnsocTten aBTomobins (100%) | (0%)
Road transport enterprises. Part 1. Design / MNignpnemctea aBTomobinbHoro | 9 0
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management /| g 0
MignpuemctBa aBToMoObBinbHOro TpaHcnopTy. YactmHa 2. OpraHizauis Ta o o
yrnpasniHHA (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| g 0
MignpuemctBa aBTOMOGINBHOrO TpaHcnopTy. YactuHa 3. AkiCTb BUPOBHUUMX o o
npouecis (100%) | (0%)
Technical operation of cars / TexHiyHa ekcnnyaTauis asToMo6inis 9 0

(100%) | (0%)

Do you agree with the formulation of the core competencies to which the discipline is intended to be mastered? (In your answer is "no," please specify
which of the competencies need further clarification and/or modification):
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YUu 3rogHi BM 3 hopMynioBaHHAM OCHOBHMX KOMMNETEHLiN, SKMMK nepeabavaeTbcs onaHyBaty ancumnnniny? (Y BignoBigi «Hi» - BKaXiTb, SKi 3 KOMNETEHL,in

nNoTPebyoTb YTOYHEHHS YM 3MIHN):

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux | 9 0
BnacT1BoCTe aBTomMobins (100%) | (0%)
Road transport enterprises. Part 1. Design / lMNMignpnemctea aBTOMOGinbHOro | 9 0
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)
Road transport enterprises. Part 2. Organization and management /| g 0
MignpuemctBa aBTOMObGINbHOrO TpaHcnopTy. YactmHa 2. Opranisaudia Ta o o
ynpaBerniHHS (100%) | (0%)
Road transport enterprises. Part 3. Quality of production processes /| g 0
MignpuemctBa aBTOMOGINBbHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOOHUUMX o o
npouecis (100%) | (0%)
Technical operation of cars / TexHiyHa ekcnnyaTauis aBTomobinis 9 0
(100%) | (0%)

Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and educational

results of the discipline? (If your answer is "no," please give an explanation):

Ak BN BBaxaeTe, NekuinHMM mMartepian OO3BOSMUTb CTyAEHTaM PO3KPUTWU CYTHICTb AUCUMMMIHKW, OO3BOSIUTb OOCATTM OCHOBHOI METU Ta HaBYanbHUX

pes3ynbTaTtis gucumnnitn? (Mpw BIgNOBIAi «Hi» - AanTe NOACHEHHS):

Theory of operational properties of the car / Teopis ekcnnyatauiiHux | 8 1 More practice

BnacTusocTten aBTomobins (87,5%) | (12,5%)

Road transport enterprises. Part 1. Design / MNMignpnemctea aBToMOGinbHOro | 9 0

TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (100%) | (0%)

Road transport enterprises. Part 2. Organization and management /| g 1 Needs more practical aspects using modern
MignpuemctBa aBTOMObBiNbLHOrO TpaHcnopTy. YactuHa 2. OpraHizauisa Ta o 0 design programs

ynpaBniHHA (87,5%) | (12,5%)
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Road transport enterprises. Part 3. Quality of production processes /| g 0
MignpuemctBa aBTOMOOINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOGHUYMX o .
npouecis (100%) | (0%)

Technical operation of cars / TexHi4yHa ekcnnyarauis asTomob6inis 8 1 More practice
(87,5%) | (12,5%)

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)?

Ak BM BBaXaeTe, YM OJOMOMOXE 3arpOroHOBAHWA MNepenik nabopaTtopHuX i MpakTUYHUX POGIT PO3BMHYTWM BCi NPaKTU4YHIi KOMMETEHLUil, 3asiBNeHi
nporpamMoto gmcumnniin? (AKLWO BiaNoBiAb «Hi» - BKaXiTb, SKi po34inun Kypcy notpebyoTb 3MiH Y/ AONOBHEHb)?

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux | 9 0

BnacT1BoCTe# aBTomobins (100%) | (0%)

Road transport enterprises. Part 1. Design / lMNMignpnemctsa aBToMOGinbHOro | 8 1 Requires an introduction to modern design
TpaHcnopTy. YactmHa 1. NpoekTyBaHHA (87,5%) | (12,5%) programs with the latest updates
Road transport enterprises. Part 2. Organization and management /| q 0

MignpuemctBa aBTOMObBINbHOrO TpaHcnopTy. YactmHa 2. Opranisauiga Ta o o

ynpaBniHHA (100%) | (0%)

Road transport enterprises. Part 3. Quality of production processes /| g 0

MignpuemctBa aBTOMOOGINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOBHUYMX 0 o

npouecis (100%) | (0%)

Technical operation of cars / TexHiyHa ekcnnyaTauis asToMo6inis 9 0

(100%) | (0%)

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)?

Uun € y Bac nponoauuii woao 3aMiHv nepeniky nekuinHux nabopatopHux Ta npakTm4HnX pobiT? (AKLWO BIiANOBiAb «Tak» - BKaXiTb BUMOIM LLOAO 3MiH YK
OOMOBHEHb)
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Theory of operational properties of the car / Teopia exkcnnyaTtauinHux | O 9

BnacTnBocTten aBTomobins (0%) (100%)

Road transport enterprises. Part 1. Design / lNignpnemctea aBTOMOGIifIbHOro Since it is difficult to master the entire discipline,

TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA 8 1 there should be a division into areas to choose
(87,5%) | (12,5%) | from: 3D design + mechanics, hydraulics +

pneumatics, electricity + electronics

Road transport enterprises. Part 2. Organization and management /| g 9

MignpuemctBa aBTomobinbHOro TpaHcnopTy. YactmHa 2. OpraHizauis Ta 0 0

yrnpasniHHA (0%) (100%)

Road transport enterprises. Part 3. Quality of production processes /| g 9

MignpuemctBa aBTOMOGINBHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOOHUYMX 0 0

npouecis (0%) (100%)

Technical operation of cars / TexHiuHa ekcnnyarauis aBTomobinis 0 9
(0%) (100%)

Do you have any recommendations for using specialized software for laboratory works? (If you answer is "yes" — give recommendations)
Uu € y Bac nponosuuii woao BUKOPUCTaHHS crnewianisoBaHoro nporpamHoro 3abeaneveHHs ons nabopaTtopHux pobit?

(Mpw BigNOBIAl «Tak» - BKaXiTb pekomeHaawii)?

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux | O 9

BracTnsocTen aBTomobins (0%) (100%)

Road transport enterprises. Part 1. Design / MNignpnemctea asTomobinbHoro | 1 8 Solidworks 2021, Solidworks electrical
TpaHcnopTy. YactmHa 1. NpoekTyBaHHA (12,5%) | (87,5%)

Road transport enterprises. Part 2. Organization and management / 2 7 1. I consider it expedient to use SRM systems
MignpuemctBa aBToMObGinNbLHOrO TpaHcnopTy. YactmHa 2. OpraHizaudisa Ta and software used by modern enterprises
ynpaBniHHS (25%) | (70%)

2. Studying the "1C Enterprise" program
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Road transport enterprises. Part 3. Quality of production processes /| g 9

MignpuemctBa aBTOMOOINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOGHUYMX o .

npouecis (0%) (100%)

Technical operation of cars / TexHi4yHa ekcnnyarauis asTomob6inis 1 8 Using diagnostic software

(12,5%) | (87,5%)

What in your opinion, is the program of this discipline aimed at (multiple options could be selected):
Ha wo, Ha Bawy gymKy, cnpsiMmoBaHa nporpama gaHoi gucumnnidm (MoxxHa obpaTtn gekinbka):

formal use of knowledge (dbopmanbHe BUKOPUCTaHHS 3HaHb) — 2 (22,2 %)

development of critical thinking skills (po3BUTOK KPUTUYHOTO MUCIIEHHS) — 5
(55,6 %)

use of methods of cause-and-effect analysis (BukopuCTaHHA MeTOaIB
NPUYMHHO-HacnigkoBoro aHanisy) — 5 (55,6 %)

development of practical experience and skills (po3BUTOK NpakTU4HOroO
Jocsigy Ta HaBu4yok) — 5 (55,6 %)

development of new competencies (po3BUTOK HOBUX KOMNETEHTHOCTEN) — 5
(55,6 %)

development of independent thinking (po3BMTOK CaMOCTINHOCTI MUCINEHHS) —
5 (77,8 %)

development of the ability for non-standard approaches in solving problems
and making decisions (po3BMTOK 34aTHOCTI A0 HecTaHAApTHMX NigXoAdiB Yy
BUpILLEHHI Npobnem i NpUAHATTI piweHb) — 6 (66,7 %)

O other (iHwe) — 0 (0,0 %)

What, in your opinion, is the importance of this discipline:

Y 4yomy, Ha Bally AyMKY, NONArae BaXNUBICTb L€l ANCLUNIIHN:
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Theory of operational properties of the car / Teopia ekcnnyatauilHux
BNacTMBOCTEN aBTOMODINS

1. Understanding the prospects for the
development of the automotive industry

2. Knowledge of this discipline will allow
applicants to familiarize themselves with the
basics and norms of the properties of cars, as
well as this knowledge is necessary for further
employment in the automotive field

3. It is important to learn the operational
properties of cars

4. To provide basic general knowledge about the
development and improvement of the car through
the prism of operational properties

5. Provides a deep understanding of the working
mechanisms of cars; helps in increasing safety,
efficiency and economy of operation; promotes
innovation and improvement of automotive
technologies; prepares specialists for the
development and maintenance of modern and
future cars.

6. A deep understanding of the principles of
operation and behavior of a car

Road transport enterprises. Part 1. Design / lNMignpnemctBa aBTOMOGIifNIbHOIO
TpaHcnopTy. YactmHa 1. lNpoekTyBaHHA

1. Optimization of production processes in the
field of car operation

2. In the future, a person will be competent in the
design and development of a company or
organization. He will also be able to start new
projects with their further implementation
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3. Understand the structure of enterprises from
the inside of the organization

4. Familiarize with approaches to design, learn to
use basic design programs

5. Analysis of transport service and logistics
needs; planning of placement, structure and
scale of the enterprise; consideration of
environmental norms and traffic safety;
integration of modern technologies and process
automation; ensuring effective communication
between different parts of the enterprise.

6. Understanding the functioning and
organization of motor transport enterprises

Road transport enterprises. Part 2. Organization and management /
MignpuemctBa aBTomobinbHOro TpaHcnopTy. YactmHa 2. OpraHizauis Ta
ynpaBniHHA

1. Knowledge of this discipline is necessary for
understanding processes in the company

2. Ability to perform management in the
organization

3. To provide basic knowledge about the
organization of the work of enterprises in the
automotive industry and their management
system

4. Development strategy development and
optimization of work processes; establishment of
an effective system of logistics and distribution of
tasks; implementation of quality and safety
management systems; monitoring of transport
operations and customer service; personnel
training and development of corporate culture,
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application of innovation and digital technologies
to improve efficiency.

5. Acquisition of knowledge and skills necessary
for work in the field of motor transport

Road transport enterprises. Part 3. Quality of production processes /
MignpuemctBa aBTOMOGINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOOHUUMX
npouecis

1. Quality control in production

2. To be able to achieve the highest result in the
future

3. It directly affects the quality of work performed
by young personnel

4. Familiarize with the conditions of quality
organization of production processes, as a
mandatory requirement of modern production

5. Standardization of work procedures and
compliance with regulations; implementation of
quality management systems (for example, 1SO);
regular monitoring and analysis of processes to
identify and eliminate deviations; continuous
training of personnel and improvement of their
gualifications; application of modern technologies
and equipment to optimize production; focus on
customer service and satisfaction of consumer
needs.

6. Development of logical and analytical thinking,
increasing competitiveness in the labor market.

Technical operation of cars / TexHiyHa ekcnnyaTauis asToMo6inis

1. Forecasting the costs of the enterprise for
maintaining the car in a technically sound
condition
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2. The importance lies in the fact that the use of
this knowledge is important both for personal
purposes and for general development, as well as
during operation, proper maintenance of car
fleets or maintenance of client cars

3. Understanding the importance of timely car
maintenance

4. Basic knowledge of a car maintenance
engineer

5. Regular maintenance to ensure the safe and
efficient operation of the vehicle; diagnosis and
repair of malfunctions to keep the vehicle in good
condition; execution of planned inspections and
replacement of consumables (oil, filters, brake
pads, etc.); adaptation of the car to specific
operating conditions; ensuring compliance of the
car with safety requirements and environmental
standards.

6. Providing the knowledge and skills to keep the
car in a safe condition

Emphasize 3 main areas that you consider the most important for mastering this discipline:
BuaHaunTb 3 OCHOBHIi MOMEHTU, SiKi BM BBaXKAETE HANBaXMBILLMMW ON151 ONaHyBaHHA L€l AUCLUNNIHK:

Theory of operational properties of the car / Teopia ekcnnyatauilHux
BnacTuBocTten aBTomobins

1. Willingness to learn, availability of material,
material that meets current trends and demand
on the labor market

2. Attention, logical thinking
3. Read, listen, memorize
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4. Understanding the principles of operation of
automotive systems and units: Knowledge of the
mechanisms of action of the main components of
the car (engine, transmission, chassis) and their
influence on operational characteristics; analysis
of the influence of external and internal factors on
operation: Assessment of how operating
conditions (climate, road surface) and technical
condition of the car affect its safety, reliability and
economy; use of methods to improve operational
efficiency: Application of modern technologies
and approaches (for example, diagnostics,
maintenance planning) to optimize the use of the
car and reduce the costs of its maintenance.

5. Understanding the principles of operation of
the main systems of the car, the ability to analyze
operational indicators

Road transport enterprises. Part 1. Design / lNMignpnemctea aBTOMOGiNbHOMO
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA

1. Willingness to learn, availability of material,
material that meets current trends and demand
on the labor market

2. Creativity, perseverance

3. Formulation of the task for designing,
knowledge of the design of the car, ownership of
a software product for designing

4. Infrastructure planning: Mastering the skills of
developing effective planning of the territory of
the enterprise, which includes maintenance and
repair areas, warehouses and administrative
buildings; analysis of market needs and
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legislative requirements: Ability to conduct an
analysis of the road transport market, determine
the needs of the target audience and ensure
compliance of the design with regulatory and
legal acts and safety standards; integration of
technologies and environmental requirements:
Knowledge of modern technological solutions for
road transport and their implementation in the
project, as well as taking into account
environmental norms and requirements in the
design of enterprises.

5. Understanding the principles of logistics and
supply chain management, possessing analytical
and managerial skills

Road transport enterprises. Part 2. Organization and management /
MignpuwemctBa aBTOMObGINBHOrO TpaHcnopTy. YactmHa 2. Opranisauia Ta
yrnpasniHHA

1. Willingness to learn, availability of material,
material that meets current trends and demand
on the labor market

2. Self-control, critical thinking, attentiveness

3. Understanding of the main organizational
structures and their differences, planning to
achieve results, analytical thinking regarding
activity management

4. Strategic planning and change management:
Mastering the methods of developing long-term
enterprise development strategies, the ability to
adapt to changes in market conditions and
implement innovations; effective distribution of
resources and logistics: Understanding the
principles of optimizing the use of material,
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financial and human resources, as well as the
organization of logistics processes to ensure the
uninterrupted operation of the enterprise; quality
and safety control: Skills to establish and
maintain high standards of service quality and
occupational safety, including the development of
policies, procedures and standards, and the
regular monitoring and evaluation of their
compliance.

5. Knowledge of the regulatory framework, ability
to use software, understanding of the market

npouecis

Road transport enterprises. Part 3. Quality of production processes /
MignpuemctBa aBTOMOOINBHOrO TpaHcnopTy. YacTuHa 3. AkicTb BMPOOHMYMX

1. Willingness to learn, availability of material,
material that meets current trends and demand
on the labor market

2. Attention to detail, analytical mindset

3. Understanding the process approach,
formulation and control of achieving goals, risk-
oriented thinking

4. Implementation and management of quality
systems: Mastering  the methods  of
implementation of quality management systems,
such as ISO 9001, to increase the efficiency of
production processes and meet customer
requirements; continuous improvement of
processes: Understanding of the principles and
tools of continuous improvement, including Lean,
Six Sigma techniques, to reduce costs, minimize
waste and increase productivity; monitoring and
analysis of production processes: Skills of regular
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monitoring, collection and analysis of data on
production processes to identify problem areas,
analyze the causes of defects and develop
measures to eliminate them.

5. Understanding the principles of quality
management, ensuring compliance  with
regulatory  requirements, increasing  staff
engagement and motivation

Technical operation of cars / TexHiuHa ekcnnyarauis aBTomobinis

1. Willingness to learn, availability of material,
material that meets current trends and demand
on the labor market

2. Practical experience, logical thinking

3. Understanding of operational processes,
critical thinking, forecasting consequences

4. Regular maintenance: Mastering schedules
and procedures for regular maintenance of cars
to ensure their reliable and safe operation; fault
diagnosis: Skills of quick and accurate detection
and diagnosis of typical and potential faults in car
systems using modern diagnostic equipment;
performing repair work: Mastering the methods
and techniques of performing repair work,
replacing consumables and components that
ensure the restoration and maintenance of the
optimal condition of the car.

5. Understanding the principles of the structure
and operation of the car, the ability to perform
maintenance, knowledge of the rules and norms
of maintenance
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Do you have any suggestions for further improvement of this discipline?
Uu € y Bac npono3uu,ii Woao noganbLioro BO4OCKOHaNEHHs Wiei gncumniin?

Theory of operational properties of the car / Teopia ekcnnyaTauiiHux

1. A detailed study of the principles of electronic

BNacTMBOCTEN aBTOMOGINA 3 6 component cars
(37,5) (62,5%) | 2. Add material on the operation of electric cars
and hybrid cars to the curriculum
Road transport enterprises. Part 1. Design / lNignpuemctea aBToMoOinbHOro | 1 8 1. Modern approaches to the design of mini car
TpaHcnopTy. YactmnHa 1. NpoekTyBaHHA (12,5%) | (87,5%) service enterprises
Road transport enterprises. Part 2. Organization and management / 1. In-depth study of the regulatory framework in
Mionpuemctea asBToMObGinNbHOrO TpaHcropTy. YactuHa 2. Opranisauis Tta | 1 8 the field of consumer rights protection, workplace
yrnpaBniHHA (12,5%) | (87,5%) | certification system, implementation of the latest
motivation systems
Road transport enterprises. Part 3. Quality of production processes /|4 8 1. Implementation of ISO series quality system
MignpuemctBa aBTOMOOGINBLHOrO TpaHcnopTy. YactuHa 3. AkicTb BUPOBHUYMX standards into production
npoLecis (12,5%) | (87,5%)
Technical operation of cars / TexHiyHa ekcnnyaTauis aBToMmo6inis 2 7 1. Add material on the operation of electric cars
(25,0%) | (75,0%) and hybrid cars to the curriculum
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Summary Table 3.3.5 of the composition of participants in the analysis of courses/laboratory study

programs

Scientific and academic staff

technology, etc.?

University,
doctor of
technical
sciences,
professor
Training of
students of
specialists,
bachelors and
masters in the
educational
programs  and
specialties of
Motor transport
and Transport
technologies (on
road transport)

for more than 25
years

Engineer
"Automotive
transport"”
Candidate of
Technical
Sciences, "Heat
Engines"
Professor at the
department
"Production

systems and

N | Question Area of | Experience in | Comments Work experience in
professional training about work | scientific projects
activity Yes No experience Scientific Applied

direction direction

1 | What is your area of | a—9 (90 %)

professional activity:
e Science b — 10 (100 %)
e Education
e Production of | ¢—0(0 %)
High-Tech
Products d-0(0 %)
e other

2 | Have you had previous 10 0O (0| Head of the

or current experience (100 %) Department  of
training in electrical, %) Transport and
energy, electronics, Logistics of the
automotive, West Ukrainian
transportation National
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service in
transport”

Regular
professional
development
with the help of
Coursera,
associate
professor at the
department  of
operation  and
repair of
automotive
equipment,
professional
development at
the technical
service station of
PrJsc
"Galichyna"

Higher
education in the
specialty of
automobile and
tractor
construction

3 | Have you had previous 9 1 Head of
or current work (90 %) | (10 scientific
experience in scientific %) research on
projects in electrical, the

energy, electronics, functioning
automotive, of the
transportation transport
technology, etc.? system of
the city of
Ternopil by
order of
Gmbh
Dornier
(2021 -
2022);
Head of the
economic
contract
topic
related to
the study of
the
optimizatio
n of
passenger
transportati
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on in
Ternopil

Carrying
out
scientific
and
research
works  on
the
operation of
quarry
dump
trucks and
the
improveme
nt of
passenger
transportati
on in the
longest city
of Ukraine -
Kryvyi Rih

Automatic
adjustment
of engines
Optimizatio
n of means
of transport
and
transport
infrastructur
e

Scientific
research
with funding
from the
state
budget and
economic
contracts

Head of the
department
al economic
contract
topic
"Determinat
ion of
individual
linear
norms  of
fuel
consumptio
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n for
passenger
cars of FLC
"Electron
Leasing" in
Lviv"

Head of
research
work
related to
improving
the
efficiency of
passenger
car service
stations

Employers
N | Question Area of | Experience | Comments about | Work experience in
professiona | in training work experience scientific projects
| activity Yes No Scientific | Applied
direction direction
1 | What is vyour area of a -1 Sale of new cars,
professional activity: (12 service and sale of
a. industrial enterprise 5 spare parts for
b. production of high- %) cars
tech (IT) products
c. IT-services b. -0 Design and
d. transport © production of
e. non-government %) wheeled vehicles
organization
f. other (denote) c. -0
o(
%)
d -8
0
(87
5
%)
e. -0
0(
%)
f. =0
(0]
%)

115




the European Union

e ¥
BlGlTpANS - Co-funded by

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

2 | Have you had previous or 9 The distributor of
current experience training in Mercedes-Benz
electrical, energy, electronics, cars in Ukraine,
automotive, transportation PJSC "Volynavto"
technology, etc.? regularly conducts

face-to-face and
remote training on
the construction
and repair of cars,
both in general

and individual
units and
aggregates

At the enterprise,
the staff
undergoes

training, testing
and certification
on an ongoing
basis, taking into

account the
updating of
models and

technologies

Bachelor's
degree, master's
degree
3 | Have you had previous or 1 8 Scientific
current work experience in work  on
scientific projects in electrical, the topic
energy, electronics, "Optimizat
automotive, transportation ion of the
technology, etc.? operation
of internal
combustio
n engines
on gas"

Summary Table 3.3.6

of the composition of participant’s status in the analysis of courses/laboratory study programs

Status Period
Teaching 3-7 years 7-15 years | 15-20 years >20 years
experience

0 (0%) 2 (10,5%) |0 (0%) 8 (42,1 %)
Work 3-7 years 7-15 years | 15-20 years >20 years
experience  in
science
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Testing Laboratory
of Limited Liability
Company «AWG
STANDARD»

Liability
Company
«AUTODROM
LUTSK»

0 (0%) 2(10,5%) |1 (53%) 6 (31,6)
Work 3-7 years 7-15 years | 15-20 years >20 years
experience  in
production
1 (12,5 %) 0 (0 %) 1 (12,5 %) 7 (75 %)
Position in | Specialist in | — Director of | Deputy General Director
production certification of the Limited of PJSC «Volyn-Auto»

Director of Limited
Liability Company
«Avtokoncept»

Director of production of

Limited Liability
Company «BAS
MOTOR»

Director of  Limited
Liability Company
«Promtechmervis»
Engineer Private

Enterprise «<SVITAHO»

Master  receiver  of
Limited Liability
Company «Avtotsentr-
Zakhid»

Head of the motor
vehicle shop of Limited
Liability Company
«Avtotsentr-Zakhid»

Comments and suggestions

Practically, all respondents consider the offered courses of the "Automotive Transport"
educational program to be relevant and necessary for future specialists who will work in the field
of automobile transport. The majority of surveyed respondents agree with the content of the
courses, their purpose, tasks, competencies, program learning outcomes and the number of

ECTS credits.

The main suggestions proposed by the respondents concern the expansion of the list of software,
the expansion of topics related to electric and hybrid cars and the increase of the share of practical
training, both within the discipline and within all types of practices.

Stakeholders from among employers noted the main points that they considered as the most
important for mastering the disciplines. This makes it possible to improve not only the quality of
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the educational process, but also the meaningful content of the disciplines, which in turn will lead
to the maximum approximation of the content of the courses to the needs of employers.

Based on the results of the analysis of the respondents' proposals, the main directions for further
improvement of not only the courses, but also the educational program as a whole were
highlighted:

1) Electric and hybrid cars.

Today, cars with an electric drive, namely electric and hybrid cars, are gaining more and more
development. The car market of Ukraine is also gradually switching to these types of engines.
These factors lead to the need to train specialists who are able to carry out their repair,
maintenance and operation.

2) Practical training.

Practical training, both during the implementation of practical work from courses of disciplines,
and in all types of practice is one of the most important elements of training specialists in the field
of road transport. Practical training gives students of higher education the opportunity to acquire
the necessary skills in the operation, maintenance and repair of vehicles in conditions as close
as possible to real ones.

3) Constant monitoring and modernization of training courses.

Given the rapid development of the field of road transport, it is important to constantly monitor
training courses and their modernization in order to ensure that these training courses include all
advanced trends, methods, techniques and technologies. This approach will make it possible to
train road transport specialists who meet the needs of the labor market as much as possible.

The following steps to improve the training courses will be carried out according to the principles
of 1ISO 9001:

Plan - analysis and monitoring of the resources needed to meet the requirements of the
respondents, identifying opportunities and risks will be carried out.

Execute - at this stage, the implementation of the planned measures will be carried out.

Check - monitoring will be carried out in order to check the effectiveness of implemented actions,
analysis of the results of implementation.

Action - at this stage, measures are implemented with the aim of further continuous improvement
of the quality and content of training courses.
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3.4 Technical University of Moldova

Time of the survey

The survey involving academic and scientific staff representatives, as well as potential employers,
took place in March 2024.

Participants in the survey

A total of 13 academic staff representatives and employers took part in the survey. Among the
employers, respondents included representatives from the industrial partners Draximaier (see
Tab. 3.4.1.). The survey was conducted for the three study courses within the existing Bachelor's
program in "Electromecanics Engineering."

The associated project partner, INFORMBUSINESS SRL, was not engaged in this survey as they
operate in a different area of activity. This company will be included in a separate survey designed
for the new master program. The new survey will be conducted separately in accordance with the
gualification standards set by the Ministry and must be approved by the TUM Quality Management
Committee.

The reason of selection of particular respondents:

In the survey participated specialists in the fields of electric power, electrical engineering, and
electromechanics, including employers, scientific, and academic staff. The diverse professions
and specializations of the respondents involved will provide valuable feedback for developing and
modernizing courses to align with market needs. This effort aims to better prepare students for
the industry, fostering alignment and relevance.

Table 3.4.1. List of Scientific, academic staff and employers who participated in the survey
on the bachelor program "ELECTROMECANICS ENGINERING".

Number Academic staff Position
1 Ojegov Alexandr Associate Professor, USARB
5 Verbitchii Minail Head of department - Agricultural Technical College
’ from Soroca
. , University lector of the Electrical Enginering
3 Voinesco Dinu Department, TUM
. Dean of the Faculty, Cahul State University B.P.
4 Ceclul Liliana Hasdeu - USC
5 Besliu Vitalie Associate Professor, USARB
Employers Position
1 Chifa Sergiu EFES VITANTA MOLDOVA BREWERY SA
2 Cazac Dumitru EFES VITANTA MOLDOVA BREWERY SA
3 Gutu Grigoe Floreni SA
4 Bubulici Vadim Country Head of Professional Education, DRAXLMAIER
Group
5 Moldovan Artiom ENEERS SRL
6 Alexandru Jalba TGW Logistics Group
7 Turcan Serghei Regia Transport Electric Chisindu M
8 Dontu Victor NBU Proiect SRL
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Study programs, courses etc. that were evaluated by representatives of employers.

Table 3.4.2: Study courses of the bachelor program "ELECTROMECANICS ENGINERING" that
were evaluated by representatives of Academic staff and Employers.

The teachingitraining Date of | The status |/
Level methodologies Thelink | accredit | document of

CourselLab (L)l:)d:::::y (Bachelor, | ECTS | developed/adoptede.g. | to the ation accreditation

title develope Master credit e-learning/ training ,university
d 5-year points | modalities, practical | 'S
course) placements in website

enterprises, etc.

https://utm.m
diwp-

content/uplo | 2018 expired
ads/2021/05/

ISE .pdf

Static  power
converters

Lecture, e-learning, practical, lab

Updated | Bachelor 5 practical

https://utm.m
diwp-

content/uplo | 2018 expired
ads/2021/05/

ISE..pdf

Digital control
systems

Lecture, e-learning, practical, lab
practical

Updated Bachelor 5

Electrical and diwp-

electronic Updated | Bachelor 4 Lecture, e"earr:gt‘igéfrad'ca"'ab contentluplo | 2018 expired
equipment P ads/2021/05/

ISE .pdf

Description of the means and channels used in the survey

Online survey is used for a wide spectrum of energy professionals and institutions. The data
derived from these surveys can be collected and analyzed, facilitating a rapid understanding of
trends in audience responses. This enables the formulation of strategies to implement changes
or improvements based on the feedback received.

Online surveys offer high convenience, as respondents can answer questions at their own pace
and even have flexibility in completion time if the option to save progress and resume later is
provided.

The survey was conducted using pre-prepared guestionnaire templates designed for academic
and scientific staff, as well as for employers. Respondents provided answers to the questions
within the questionnaire.

Results of the survey

13 questionnaires were analyzed, 5 of them - scientific, academic staff and 8 employers. The
results of the analysis are collected in Table 3.2.3 - 3.2.6.

Among the respondents, the largest percentage, i.e. 40 % have Work experience in teaching-
>20 years, and Work experience in production 62.5% - 7-15 years.
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Summary Table 3.2.3 of the "yes" and "no" answers included in the questionnaires for courses/
laboratory study programs by academic and scientific stakeholders.
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PART 2/ Partea 2
Questions by courses/laboratory work study programs / Intrebari pe cursuri/programe de studii de lucru de laborator

N Question /intrebari [Yes [No Justification and notes / Justificari si notite

1 Do you consider it necessary for the learning of students in the bachelor’s program “ELECTROMECHANICS ENGINEERING ”: (If you answer is "no," please
justify your answer)?

Considerati disciplinele enumerate necesare instruirii studentilor la specialitatea ,,INGINERIA SISTEMELOR ELECTROMECANICE” (Daca raspundeti ,,nu”,
va rugam sa justificati raspunsul)

Static power converters/Convertoare statice de putere 13
(100%)

Electrical and electronic equipment/Echipamente electrice si electronice 13
(100%)

Digital control systems/Sisteme numerice de control 12 1 In my field it is not really necessary
(92,3%) 7,7%

e |Do you agree with the wording of the purpose of this academic discipline / Sunteti de acord cu formularea scopului la disciplinele urmatoare

Static power converters/Convertoare statice de putere 13
(100%)
Electrical and electronic equipment/Echipamente electrice si electronice 12 1 |Matlab /simulink, simulation of electrical circuits. Complex
(92,3%) 7,7linterconections (Control technology, Electropneumatics)
Digital control systems/Sisteme numerice de control 11 2 |It does not have a practicality in the process of maintaining

15, |electric drives in the production company
(84,6%) 4 |PLC
%

e |Do you agree with the formulation of tasks in the listed academic disciplines? /Sunteti de acord cu formularea sarcinilor la disciplinele academice

enumerate?

Static power converters/Convertoare statice de putere 13
(100%)

Electrical and electronic equipment/Echipamente electrice si electronice 13
(100%)

Digital control systems/Sisteme numerice de control 13
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(100%)

o (Do you agree with the formulation of the requirements for the qualification of students after training in the listed subjects (what they should know, be able
to, then possess)? /Sunteti de acord cu formularea cerintelor pentru calificarea studentilor dupa pregatirea la disciplinile enumerate (ce ar trebui sa stie,
sa poata, apoi sa posede)?

Static power converters/Convertoare statice de putere 13
(100%)

Electrical and electronic equipment/Echipamente electrice si electronice 13
(100%)

Digital control systems/Sisteme numerice de control 13
(100%)

o Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and educational
results of the discipline? /Credeti ca materialul de curs va permite studentilor sa dezvaluie esenta disciplinei, le va permite sa atinga scopul principal si
rezultatele educationale ale disciplinei?

Static power converters/Convertoare statice de putere 12 1 To develop a new course support
(92,3%)|7,7%

Electrical and electronic equipment/Echipamente electrice si electronice 13
(100%)

Digital control systems/Sisteme numerice de control 13
(100%)

e (Do you think that the proposed list of laboratory and practical works will help to develop all practical competence, declared by the discipline curricula?
ICredeti ca lista propusd de lucrari de laborator si practice va contribui la dezvoltarea intregii competente practice, declarate de curicula
disciplinelor enumerate?

Static power converters/Convertoare statice de putere 12 1 It is necessary to review the list of laboratory works
(92,3%)|7,7%
Electrical and electronic equipment/Echipamente electrice si electronice 11 2 It is necessary to review the list of laboratory works

(84,6%)|15.4% |The experimental and dynamic simulation study of the
transient process due to the symmetrical three-phase sudden
short circuit at the terminals of the synchronous generator with
electromagnetic excitation. The experimental determination of
the subtransient and reverse sequence reactances of the
synchronous machine with apparent poles (the Dalton —
Cameron method). The experimental and dynamic simulation
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study of the processes transients due to asynchronous starting
and self-synchronization of three-phase synchronous motor
Knowledge assessment.

Digital control systems/Sisteme numerice de control

12
(92,3%)

1
7,7%

It is necessary to review the list of laboratory works

o |Do you agree with the content of the training material in the curricula listed and the laboratory work? /Sunteti de acord cu continutul materialului de

instruire din curricula disciplinilor enumerate si lucrarile de laborator?

Static power converters/Convertoare statice de putere 12 1 Review the material for laboratory work
(92,3%) |7,7%
Electrical and electronic equipment/Echipamente electrice si electronice 11 2 Review the material for laboratory work
(84,6%) |15,4% |Matlab /simulink, simulation of electrical circuits. Complex
interconections (Control technology, Electropneumatics)
Digital control systems/Sisteme numerice de control 12 1 Review the material for laboratory work
(92,3%) |7,7%

e (Do you agree with the list of recommended basic literature in the Information
acord cu lista de literatura de baza recomandata la partea Informativa si Metodi

ca adisc

and Methodical

part of the discipline or laboratory program? /Sunteti de

iplinelor sau a lucrarilor de laborator enumerate?

Static power converters/Convertoare statice de putere 12 1 Petre Teodosescu UTCN
(92,3%) |7,7%

Electrical and electronic equipment/Echipamente electrice si electronice 12 1 1. R. Munteanu — Masurari Electrice si Electronice, Note de
(92,3%) |7,7% |curs.

2. R. Munteanu, col., Electrotehnica si convertoare
energetice, Ed. Mediamira, Cluj-Napoca, 1997.

3. I. Tarnovan, - Metrologie si instrumentatie electrica, Ed.
Mediamira, 2003.

4. R Munteanu jr., col. — Traductoare pentru sisteme de
masurare, Ed. Mediamira, 2003.

5. Dan ludean, Radu Munteanu jr., Mircea Buzdugan, Eudor
Flueras, Alex Cretu - ,Masurari electrice si electronice —
Indrumétor de laborator’- 2016, Editura Mediamira.

6. Bird, J. — “Electrical Circuit Theory and Technology”,
Elsevier, Oxford, 2004.
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7. Webster, J., Eren, H. — “Measurement, Instrumentation
and Sensors Handbook” CRC Press 2014.

Digital control systems/Sisteme numerice de control

13
(100%)

e What measures to control the quality of mastering knowledge in this discipline, given in the Information and Methodical part of the course program, do

Metodica a curriculei cursului, considerati necesare si suficiente?

you consider necessary and sufficient? / Ce masuri de control al calitatii a cunostintelor la disciplinele enumerate, prezentate la partea de Informare si

Static power converters/Convertoare statice de putere

13
(100%)

Testing-8(61,5%)

Test works-10(76,9%)
Writing essays-1(7.7%)
Workshops-3(23,1%)
Individual or group projects
Simulations, project

Electrical and electronic equipment/Echipamente electrice si electronice

13
(100%)

Testing-7(53,8%)

Test works-8(61,5)

Writing essays-3(23.1%)
Workshops-4(30,8%)
Practical testing

Individual or group projects
Simulations, project

Digital control systems/Sisteme numerice de control

13
(100%)

Testing-7(53,8%)

Test works-9(69,25)
Writing essays-2(15.4%)
o  Workshops-4(30,8%)

o |Do you agree with the recommendations on quality control of knowledge assimilation and certification? /Sunteti de acord cu recomandarile privind

controlul calitatii, asimilarii si certificarii cunostintelor la disciplinile enumerate?
Static power converters/Convertoare statice de putere 13
(100%)
o |Electrical and electronic equipment/Echipamente electrice si electronice 13
(100%)
o |Digital control systems/Sisteme numerice de control 13
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[(100%) ] |

e |What, in your opinion, is the curricula of this discipline aimed at? / Care este, in opinia dumneavoastra, curricula acestei discipline care vizeaza?

Static power converters/Convertoare statice de putere

o formal use of knowledge/utilizarea formala a cunostintelor 3
(23,1%

)

¢ development of critical thinking/dezvoltarea gindirii critice 6
(46.2%

)

e use of methods of cause-and-effect analysis/utilizarea metodelor de analiza| 7
cauza-efect (53.8%

)

e development of practical experience and skills/dezvoltarea experientei si| 11
abilitatilor practice (84,6%

)

e development of new competencies/dezvoltarea de noi competente 7
(53.8%

)

o development of independent thinking/dezvoltarea gindirii independente 4
(30.8%

)

¢ development of the ability for non-standard approaches in solving problems and| 5
making decisions/dezvoltarea capacitatilor pentru abordari non-standard in{(38.5%

rezolvarea problemelor si luarea deciziilor )

o other/altele 1
(7.7%)

Electrical and electronic equipment/Echipamente electrice si electronice

« formal use of knowledge/utilizarea formala a cunostintelor 4
(30,8%

)
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¢ development of critical thinking/dezvoltarea gindirii critice 5
(38.5%
)
e use of methods of cause-and-effect analysis/utilizarea metodelor de analizd| 6
cauza-efect (46.2%
)
e development of practical experience and skills/dezvoltarea experientei si| 9
abilitatilor practice (69,2%
)
e development of new competencies/dezvoltarea de noi competente 10
(76.9%
)
e development of independent thinking/dezvoltarea gindirii independente 5
(38.5%
)
¢ development of the ability for non-standard approaches in solving problems and| 6
making decisions/dezvoltarea capacitatilor pentru abordari non-standard in|(46.2%
rezolvarea problemelor si luarea deciziilor )
o other/altele 1
(7.7%)
Digital control systems/Sisteme numerice de control
o formal use of knowledge/utilizarea formala a cunostintelor 5
(15,4%
)
o development of critical thinking/dezvoltarea gindirii critice 4
(30.8%
)
e use of methods of cause-and-effect analysis/utilizarea metodelor de analiza| 8
cauza-efect (61.5%
)
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o o development of practical experience and skills/dezvoltarea experientei si| 10
abilitatilor practice (76,9%

)

o o development of new competencies/dezvoltarea de noi competente 7
(53.8%

)

o e development of independent thinking/dezvoltarea gindirii independente 3
(23.1%

)

o e development of the ability for non-standard approaches in solving problems and| 3
making decisions/dezvoltarea capacitatilor pentru abordari non-standard in|(23.1%
rezolvarea problemelor si luarea deciziilor )

o e other/altele 1

(7.7%)

e |What is, in your opinion, the importance of the disciplines listed below? /Care este, dupa parerea dumneavoastra, importanta disciplinelor enumerate mai

jos?

o |Digital control systems/ Sisteme numerice de control

. e Very important/Foarte importanta 8
61.5%
. e Important/Importanta )
38.5%
o e |tis notimportant/Nu este importanta

e |Electrical and electronic equipment/Echipamente electrice si electronice

. e  Very important/Foarte importanta 13
100%

o e Important/Importanta

o e |tis notimportant/Nu este importanta

e |Static power converters /Convertoare statice de putere

o e Very important/Foarte importanta 11
84.6%
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o e Important/Importanta

2
15.4%

o e Itis not important/Nu este importanta

e |Emphasize 3 main points that you consider to be the most important for mastering this

cele mai importante pentru insusirea disciplinilor enumerate.

discipline / Enumerati 3 puncte principale pe care le considerati

e |Static power converters/Convertoare statice de putere

Extending the performance of static converters during
laboratory work

Understanding the basic concept, practice and
application, collaboration

Laboratory work

Logical thinking, Motivation, Attention to details
laboratory, practice, works

Unordered single-phase rectifiers

Knowledge of modern technologies is an advantage

The material base (manuals, course notes,
methodical instructions for laboratory work)
Simulating processes with the use of software

Using modern machines high-performance material
base, the use of innovative, interactive teaching-
learning - assessment methods, didactic materials
updated with the latest advances in technology
practical works, exemplification, real cases

Focus on High voltage

o [Electrical and electronic equipment/Echipamente electrice si electronice

Diversification of laboratory work for different fields
Understanding the basic concept, practice and
application, collaboration

Laboratory work

Motivation, Practical works, General knowledge in
Electrical Engineering laboratory, practice, works
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Controllers and programmable controllers

Knowledge of electrical and electronic equipment a
priority for future specialists

Material base (manuals, course notes, methodical
instructions for laboratory work)

Simulation of processes with the use of software

Use of modern machinery

High-performance material base, the use of
innovative, interactive teaching-learning - assessment
methods, updated didactic materials with the latest
advances in technology

Practical works, examples, real cases

Hardware in the loop, simulation in the loop

o |Digital control systems/Sisteme numerice de control

Fields of use of numerical control systems
Understanding the basic concept, practice and
application, collaboration

Laboratory work

Logical thinking, Motivation, English knowledge
Laboratory, practice, works

Low-power single-phase motors

A proper numerical control reduces expenses
Material basis (manuals, course notes, methodical
instructions for laboratory works) Simulation of
processes with the use of software

Use of modern machines

High-performance material base, the use of
innovative, interactive teaching-learning - assessment
methods, updated didactic materials with the latest
advances in technology

Practical works

Automation of production processes, joining
functional parts through software (mechanical,
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electrical, electronic, pneumatic, hydraulic,
programming)
e |Do you have any suggestions for further improvement of these disciplines? / Aveti sugestii pentru imbunatatirea ulterioara a disciplinilor enumerate?

Not

Expanding the curriculum for several fields

Continuous exploration

The course is good as it is.

Practical works in the industrial field

Not

Renewing the course support, the technical-material

base

e Continuous modernization of the material base,

publication of new didactic and scientific materials,

continuous revision of the curriculum, continuous

revision of the curriculum

Adaptation to European curricula

No

Upgrading laboratory works

Continuous research

More practice needed

The course is good as it is.

Practical work in industry

No

Updating of course material, technical and material

base

e Continuous update of the material base, publication of
new teaching and scientific materials, ongoing review
of the curriculum

e Adaptation with European curricula

o |Digital control systems/Sisteme numerice de control e No

e Increase the number of contact hours

e |Static power converters/Convertoare statice de putere

o [Electrical and electronic equipment/Echipamente electrice si electronice
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Continuous exploring

Not

The course is good as it is.

Practical works in the industrial field

Not

Updating the course support, the technical-materials
Continuous upgrading of the material base,
publication of new didactic and scientific materials,
continuous revision of the curriculum

Adaptation at the European curricula

e |If you have any comments or suggestions about the problem or the content of the questions, please write down your thoughts in this section. / Daca aveti

comentarii sau sugestii la continutul intrebarilor, va rugam sa scrieti parerile dvs. in aceasta sectiune.

100% .
]

| do not have

| do not have

To add the analytical programs so that they can be
analyzed

No suggestions

No comments

I have no suggestions

They are formulated correctly

| do not have

To be able to answer at such questions, the
respondent must know quite well what an education
plan means and know the curricula. Perhaps it would
be more recommended to analyze the real skills
obtained by graduates and what are the probelems
when are hiring.

A synthesis of the other disciplines will be

presented.
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Summary Table 3.2.5 of the composition of participants in the analysis of courses/laboratory study programs

Question Area of |Experience inflComments about|Work experience in scientific
professio |training work experience |projects
nal
activity
Yes No Scientific Applied direction
direction
The position that you hold/Functia pe care o detineti 8
in organizatie 66.7%
e Execution function with technical responsibilities,
specific to the position you hold/Functie de executie
cu responsabilitati tehnice, specifica functiei pe care
0 ocupati
¢ Management position with decision-making 4
responsibilities / Functie de conducere cu 33.3%
responsabilitati in adoptarea de decizii/
What is your field of professional activity? / Care
este domeniul dumneavoastra de activitate
profesionala?
a. Science 1(7,7%)
b. Education 4 (30,8%)
c. Production of High-Tech Products 0%
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d. Industrial enterprise/ intreprindere 6 (46,2%)
e. Transport/ transport 0%
f.  Non-government organization/organizatie non- 0%
guvernamentala
g. IT-services/ servicii IT 1(7,7%)
h. Other/ Altele 1(7,7%)
Status/Statutul
. employee of the research institution/angajat al 0%
institutiei de cercetare
. professor/professor 5 (38.5%)
. an employee of a company/angajat al unei 8
intreprinderi (61%)
Experience in teaching activity / Experienta de
predare:
. 3 - 7 years/ani 0%
. 7 - 15 years/ani 1
(20%)
. 15 - 20 years/ani 2
(40%)
. > 20 years/ani 2
(40%)
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it is not/nu este

5 | Manufacturing experience/Experienta in productie

e 3-7years/ani 2 (25%)
e 7 -15years/ani 5 (62.5%)
e 15-20 years/ani 1
(12.5%)

e > 20 years/ani 0
e itis not/nu este 0%

6 |Experience in your field /[Experienta in domeniul 0%
dumneavoastra

. 3 - 7 years/ani

7 - 15 years/ani
15 - 20 years/ani
> 20 years/ani

it is not/nu este

Summary Table 3.2.6 of the composition of participant’s status in the analysis of courses/laboratory study programs

Status Period
Teaching experience 3-7 years 7-15 years 15-20 years >20 years
0 1 (20%) 2(49%) 2 (40%)
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Work experience in 3-7 years 7-15 years 15-20 years >20 years
science
0 0 0 0
Work experience in 3-7 years 7-15 years 15-20 years >20 years
production
2(25%) 5(62.5%) 1(12.5%) 0
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Comments and suggestions

The all surveyed respondents unanimously emphasize the essentiality of including the specified
courses within the bachelor's program: ELECTROMECANICS ENGINERING. They underscore
the significance of these courses in providing foundational knowledge and practical skills essential
for their academic and professional development. Moreover, respondents express a collective
belief in the relevance and applicability of the proposed courses to their future career paths,
highlighting the need for comprehensive education in these areas.

Furthermore, the diverse background of the respondents adds depth to their endorsement of the
courses, with 46.2% representing professionals from various enterprises and 30.8% originating
from the education sector. This diversity underscores the breadth of experience and expertise
that collectively affirm the value and relevance of the proposed cources.

Additionally, the survey respondents articulated their perspectives on the necessity of the
proposed courses, providing valuable insights into the focal points of the learning process and
the priorities from the standpoint of labor market representatives. This comprehensive
understanding not only guides curriculum development but also ensures alignment with industry
demands and fosters graduates' readiness for the professional landscape.

In response to the inquiry about the effectiveness of laboratory and practical works in developing
the practical competencies outlined in the discipline curricula, the predominant recommendation
was to reassess the current list of laboratory works. This suggestion stems from the belief that a
thorough review of the existing list could potentially enhance the alignment between the practical
activities and the desired learning outcomes. By revisiting and potentially revising the selection of
laboratory works, it is anticipated that a more targeted and impactful approach can be adopted to
better support the development of essential practical competencies as mandated by the
curriculum.

In addressing the examination on effective measures to regulate the quality of mastering
knowledge within these disciplines, as outlined in the Information and Methodical section of the
course program, the following responses are provided:

Test works: Achieving a substantial endorsement with 9 out of 13 respondents (69.2%) deems
test works as an indispensable measure. These assessments not only gauge comprehension but
also facilitate the retention of crucial concepts.

Testing: A notable 7 respondents (53.8%) are for the implementation of regular testing. Such
evaluations serve as benchmarks for individual progress and aid in identifying areas requiring
further attention.

Workshops: A considerable portion of 4 respondents (30.8%) underscore the significance of
workshops. These interactive sessions foster collaborative learning environments and enable
hands-on engagement with subject matter, enhancing overall understanding.

Additional Group Projects: Furthermore, the inclusion of supplementary group projects is
suggested as an enriching measure by an unspecified number of respondents. These projects
foster teamwork, critical thinking, and practical application of theoretical knowledge, thereby
augmenting the depth of learning experiences.
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In conclusion, the combination of test works, testing, workshops, and additional group projects is
advocated by respondents as a comprehensive approach to ensuring the quality attainment of
knowledge within the specified disciplines.

The feedback from the respondents provided valuable insights and actionable suggestions for
enhancing the educational experience. An expanded version of the suggestions is presented
below:

1. Increasing the number of hours in laboratory work: Respondents emphasized the
importance of practical experience in reinforcing theoretical concepts learned in lectures.
Increasing the number of hours allocated to laboratory work would provide students with more
opportunities to engage with experiments, develop practical skills, and deepen their
understanding of complex topics.

2. Improvement of laboratories with equipment: Modernizing laboratory facilities and
upgrading equipment emerged as a key recommendation. By investing in the most recent stage
technology, institutions can create an environment conducive to the latest research and
experimentation. Upgraded equipment not only enhances the quality of student learning but also
prepares them for real-world applications in their respective fields.

3. Improving and renewing bibliographic resources: Access to modern reference
materials is essential for fostering academic growth and research excellence. Respondents
highlighted the need to enhance the library's collection with recent publications, journals, and
digital resources relevant to the curriculum. By ensuring comprehensive access to scholarly
content, students can conduct thorough research and stay on a level of the latest developments
in their discipline.

4, Implementation of innovative teaching methods: Incorporating innovative pedagogical
approaches can invigorate the learning experience and cater to diverse learning styles.
Suggestions included active learning strategies, collaborative projects, flipped classrooms, and
inquiry-based learning methodologies. By fostering student engagement and critical thinking,
these methods promote deeper comprehension and retention of subject matter.

5. Integration of software for modeling systems: Use educational software for system
modeling presents an effective way to enhance conceptual understanding and analytical skills.
By simulating real-world scenarios and phenomena, students can explore complex systems,
conduct virtual experiments, and visualize abstract concepts. Incorporating software tools into the
curriculum not only enriches the learning experience but also equips students with valuable
computational skills relevant to their future careers.

In summary, implementing the recommendations provided by the respondents can raise the
quality of education in laboratory settings, fostering a dynamic learning environment that
empowers students to be the best academically and grow in their chosen fields.

After processing the surveys from stakeholders regarding the improvement of proposed courses,
the following steps can be taken:

e Results Analysis: The evaluation and analysis of data obtained from surveys involve
identifying the main issues and needs for improvement in the evaluated courses.

e Proposal Formulation: Based on the analysis of results, specific proposals for enhancing
educational courses are developed, including content revision, adoption of innovative
teaching methods, restructuring course organization, and other relevant aspects.
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o Implementation of Changes: Planned measures for improving educational courses,
including updating course content, changing teaching methods, and providing training for
teachers and students on new approaches, are implemented.

o Effectiveness Evaluation: Monitoring and evaluating the results of implementing changes
involve identifying positive and negative aspects. Based on this evaluation, the strategy
for improving courses is adjusted according to the needs of stakeholders and the
outcomes obtained.

This cycle can be repeated, allowing for constant adaptation of training courses to the
changing needs and requirements of participants in the educational process.
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3.5 Alecu Russo Balti State University

Time of the survey

The survey involving academic and scientific staff representatives, as well as potential employers,
took place in March 2024.

Participants in the survey

A total of 19 academic staff representatives and employers took part in the survey. Among the
employers, respondents included representatives from associated partners Draxlmaier. (see Tab.
3.5.1)).

The reason of selection of particular respondents:

In the survey participated specialists in the fields of automotive transport and logistics, including
employers, scientific, and academic staff. The diverse professions and specializations of the
respondents involved will provide valuable feedback for developing and modernizing courses to
align with market needs. This effort aims to better prepare students for the industry, fostering
alignment and relevance.

Table 3.5.1. List of Scientific, academic staff and employers who participated in the survey

on the bachelor program "ENGINEERING AND MANAGEMENT IN AUTOMOTIVE TRANSPORT".

Number Academic staff Position
1 Ojegov Alexandr Associate Professor, USARB
5 Besliu Vitalie Associat_e Pro_fesso_r, Head of Department of Physical
and Engineering sciences, USARB
3 Pinzaru Natalia University Lecturer, USARB
4 Pereteatcu Pavel Associate Professor, USARB
5 Rusnac Vladislav Associate Professor, USARB
6 Pritcan Valentina Vice-rector for research and international relations,
’ USARB
. Dean of the Faculty, Cahul State University B.P.
7 Ceclul Liliana Hasdeu - USC y y
8 gﬁggﬁ;:tu' University Lecturer, TUM
. Associate Professor, Head of Department of Electrical
9 Cazac Vadim ) i
Engineering, TUM
Employers Position
1 Bubulici Vadim Country Head of Professional Education, DRAXLMAIER
Group
2 lankovski Roman JSC Floresti Butter Factory
3 Kolesnicenko Vitalii SE ,Moldova Railways”
4 Citac Rodion EFC ,Magnetec Components” SRL
5 Golovenko Anatolii CC ,Aquatrade” SRL
6 Botnari Dumitru EFC ,Cables & Wires” SRL
7 Procopciuc Vadim EFC ,Cables & Wires” SRL
8 Catan Nicolai EFC ,Cables & Wires” SRL
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9

Gangu Vasile

SRL ,IFOSTRANS”

10

Gangu Dumitru

SRL ,Energia”

Study programs, courses etc. that were evaluated by representatives of employers.

Table 3.5.2: Study courses of the bachelor program "ENGINEERING AND MANAGEMENT IN
AUTOMOTIVE TRANSPORT" that were evaluated by representatives of Academic staff and

Employers.
The Date of | The status /
teaching/training accredit | document of
Undated Level methodologies ation accreditation
P (Bachelor | ECTS | developed/adopted | The link to the
Course/Lab or newly : N
. , Master credit e.g. university’s
title develope : . - .
d 5-year points | e-learning/ training | website
course) modalities, practical
placements in
enterprises, etc.
usarb.md/wp-
, content/uploads/
':IltjetcotrrTi]é)z::veand Lecture, e-learning 2019/02/Echipa
. updated Bachelor | 4 Y >’ | ment-electric- 2019 accredited
electronic practical, lab practical | ;, ~q0/ 0o
. %C8%99i-
equipment ]
electronic-cu-
freventa.pdf
usarb.md/wp-
content/uploads/
Automatic Lecture. e-learnin 2019/02/Ingineri
control updated Bachelor | 4 ractical,lab ractigél a- 2019 accredited
engineering P 1abp regl%C4%83rii-
automate-cu-
frecventa.pdf
usarb.md/wp-
Electro- Lecture, e-learning content/uploads/
. updated Bachelor | 4 o 2 | 2019/02/Electro | 2019 accredited
mobiles practical, lab practical .
mobile-cu-
frecventa.pdf

Description of the means and channels used in the survey

Online survey is used for a wide spectrum of energy professionals and institutions. The data
derived from these surveys can be collected and analyzed, facilitating a rapid understanding of
trends in audience responses. This enables the formulation of strategies to implement changes
or improvements based on the feedback received.

Online surveys offer high convenience, as respondents can answer questions at their own pace
and even have flexibility in completion time if the option to save progress and resume later is

provided.

The survey was conducted using pre-prepared questionnaire templates designed for academic
and scientific staff, as well as for employers. Respondents provided answers to the questions
within the questionnaire.
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Results of the survey

19 questionnaires were analyzed, 9 of them - Scientific, academic staff and 10 employers. The
results of the analysis are collected in Table 3.5.3 - 3.5.6.

Among the respondents, the largest percentage, i.e. 50 % have Work experience in teaching-
>20 years, and Work experience in production 44.4% - 7-15 years.

Summary Table 3.3.3 of the "yes" and "no" answers included in the questionnaires for courses/
laboratory study programs by academic and scientific stakeholders.
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PART 2/ Partea 2
Questions by courses/laboratory work study programs / intrebdri pe cursuri/programe de studii de lucru de laborator
N |Question fintrebari lYes  [No |Justification and notes / Justificari si notite
1 Do you consider it necessary for the learning of students in the bachelor’s program “ENGINEERING AND MANAGEMENT IN AUTOMOTIVE
TRANSPORT”: (If you answer is "no,” please justify your answer)
Considerati disciplinele enumerate necesare instruirii studentilor la specialitatea ,,INGINERIA SI MANAGEMENT IN TRANSPORTUL AUTO” (Dacd
raspundeti,,nu”, va rugam sa justificati raspunsul)

Automatic control engineering/Ingineria reglarii automate 19

(100%)
Automotive electrical and electronic equipment/Echipament electric si electronic auto |18 1

(94.7%) |(5.3%)
Electromobiles/Electromobile 19

(100%)

o |Do you agree with the wording of the purpose of this academic discipline / Sunteti de acord cu formularea scopului la disciplinele urmitoare

Automatic control engineering/Ingineria reglarii automate 18 1 Automation means control systems  from
(94.7%) |(5.3%) |electromechanic, electronic, programming and
combining into mechatronics. Otherwise - automotive
systems are nearly the same but means different things
regarding final supposes.

Automotive electrical and electronic equipment/Echipament electric §i electronic auto |19
(100%)
Electromobiles/Electromobile 19
(100%)
e (Do you agree with the formulation of tasks in the listed academic disciplines? /Sunteti de acord cu formularea sarcinilor la disciplinele
academice enumerate?
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Automatic control engineering/Ingineria reglarii automate 18 1 Automatic control refers to automation. Electromobiles
(94.7%) |(5.3%) |and electronic systems refers to controlling functions,
but not automating the drivers’ scope.

Automotive electrical and electronic equipment/Echipament electric si electronic auto |19
(100%)
Electromobiles/Electromobile 19
(100%)
e (Do you agree with the formulation of the requirements for the qualification of students after training in the listed subjects (what they should
know, be able to, then possess)? /Sunteti de acord cu formularea cerintelor pentru calificarea studentilor dupa pregatirea la disciplinile
enumerate (ce ar trebui sa stie, sa poata, apoi sa posede)?

Automatic control engineering/Ingineria reglarii automate 18 1 Because the closest is the study of design and
(94.7%) |(5.3%) [functioning of cars, engines, control systems but is not
involve automation study.

Automotive electrical and electronic equipment/Echipament electric si electronic auto |19
(100%)
Electromobiles/Electromobile 18 1 We suggest to rename and extend the name of the
(94.7%) |(5.3%) |course as follows: Electrical cars/ Electrical Vehicle. At
the moment the curriculum is focused on Electrical
machines.

e Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and
educational results of the discipline? /Credeti ca materialul de curs va permite studentilor sa dezvaluie esenta disciplinei, le va permite sa
atinga scopul principal si rezultatele educationale ale disciplinei?

Automatic control engineering/Ingineria reglarii automate 17 2 To develop a new course support we propose to use the
(89.5%) |(10.5%) [following material: for example, Petre Teodosescu
Technical University Cluj-Napoca

Automotive electrical and electronic equipment/Echipament electric si electronic auto|17 2 To develop a new course support to use the following
(89.5%) [(10.5%) [list of bibliography:

1. R. Munteanu — Masurari Electrice si Electronice,
Note de curs
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2. R. Munteanu, col., Electrotehnica si convertoare
energetice, Ed. Mediamira, Cluj-Napoca, 1997.

3. I. Tarnovan, - Metrologie si instrumentatie electrica,
Ed. Mediamira, 2003.

4. R Munteanu jr., col. — Traductoare pentru sisteme de
masurare, Ed. Mediamira, 2003.

5. Dan ludean, Radu Munteanu jr., Mircea Buzdugan,
Eudor Flueras, Alex Cretu - ,Masurari electrice si
electronice —Indrumator de laborator’- 2016, Editura
Mediamira.

6. Bird, J. — “Electrical Circuit Theory and Technology”,
Elsevier, Oxford, 2004.

7. Webster, J., Eren, H. - “Measurement,
Instrumentation and Sensors Handbook” CRC Press
2014.

Electromobiles/Electromobile

17
(89.5%)

2
(10.5%)

To develop a new course support to use the following
list of bibliography:

[1] Electric and Plugin Hybrid Vehicles Advanced
Simulation Methodologies, ISBN: 978-3-319-18638-2,
Autor principal Bogdan Ovidiu VARGA © Springer
International Publishing Switzerland 2015, 524

pagini; DOI)10.1007/978-3-319-18639-9.

[2] Electric and Hybrid Vehicles Author(s): Gianfranco
Pistoia ISBN: 978-0-444-53565-8;

[3] Energy Management Strategies for Electric and
Plug-in Hybrid Electric Vehicles; Sheldon S.
Williamson, 2013 Publisher Springer-Verlag New York
Copyright Holder Springer Science+Business

Media New York eBook ISBN 978-1-4614-7711-2 DOI
10.1007/978-1-4614-7711-2 Hardcover ISBN
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978-1-4614-7710-5 Edition Number 1,

o (Do you think that the proposed list of laboratory and practical works will help to develop all practical competence, declared by the discipline
curricula?/ Credeti ca lista propusa de lucrari de laborator si practice va contribui la dezvoltarea intregii competente practice, declarate de
curicula disciplinelor enumerate?

Automatic control engineering/Ingineria reglarii automate 11 (57.9/8 PLC, Dispace - real time measurement of motor.
%) (42.1%) |Simulation in the loop. AC/DC -> DC/DC. Energy
conversion

New lab work and simulation software are required

It is necessary to renew the technical and material
bases and the lists of laboratory works

It is necessary to develop new laboratory works with
modern equipment

It is necessary to renew the technical-material
meringue and lists of laboratory works

renewing the technical-material base and the list of
laboratory works

To increase the list of the number of laboratories works
with the renewal of laboratory equipment

Revising the objectives of laboratory work and
changing the aims of practical work

Automotive electrical and electronic equipment/Echipament electric si electronic auto|11  (57.9/8 Matlab/simulink, simulation of electrical circuits.
%) (42.1%) |Complex interconnections (Control technology,
Electropneumatics)

New lab work and simulation software are required

It is necessary to renew the technical and material
bases and the lists of laboratory works

It is necessary to develop new laboratory works with
modern equipment
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It is necessary to renew the technical-material
meringue and lists of laboratory works

renewing the technical-material base and the list of
laboratory works

To increase the list of the number of laboratories works
with the renewal of laboratory equipment

Revising the objectives of laboratory work and
changing the aims of practical work

Electromobiles/Electromobile 10 9 High voltage, increased efficiency. Timisoara S/
(52.6%) |(47.4%) |VILLAGE. Charging part. Use without aluminium.

New lab work and simulation software are required
Laboratory work would need to be adapted to the most
real and modern conditions of contemporary industry
It is necessary to renew the technical and material
bases and the lists of laboratory works

It is necessary to develop new laboratory works with
modern equipment

It is necessary to renew the technical-material
meringue and lists of laboratory works

renewing the technical-material base and the list of
laboratory works

To increase the list of the number of laboratories works
with the renewal of laboratory equipment

Revising the objectives of laboratory work and
changing the aims of practical work

e |Do you agree with the content of the training material in the curricula listed and the laboratory work? / Sunteti de acord cu continutul materialului
de instruire din curricula disciplinilor enumerate si lucrarile de laborator?

Automatic control engineering/Ingineria reglarii automate 17 2 The structure of a high-performance electrical
(89.5%) [(10.5%) |actuation system; The character multidisciplinary of
energy-efficient adjustable actuation systems, with
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electric machines, electronic power converters,
transducers, systems of regulation and calculation
systems. The physical principles of machine operation,
etc.

Bibliography:

1. Kelemen, A.: Actionari electrice. Ed. Didactica si
Pedagogica, Bucuresti, 1979.

2. lulian Birou - Metode performante de control in
actionari electrice de curent alternativ. Editura Casa
cartii de

stiinta, 1999.

3. Kelemen, A., Imecs, M.: Sisteme de reglare cu
orientare dupa camp ale masinilor de curent alternativ.
Lito

I.P.C.N. 1987 sau Editura Academiei Romane,
Bucuresti, 1989.

4. lulian Birou — Actionari electrice; Sisteme de reglare
si control. Editura Mediamira, 2003

5. Kelemen, A., Imecs, M.: Electronica de putere. Ed.
Didactica si Pedagogica, Bucuresti, 1983.

Because is necessary to improve the list of themes for
laboratories and needs additional equipment, also the
revision of curricula.

Automotive electrical and electronic equipment/Echipament electric §i electronic auto

18
(94.7%)

(5.3%)

Bibliography:

1. R. Munteanu — Masurari Electrice si Electronice,
Note de curs.

2. R. Munteanu, col., Electrotehnica si convertoare
energetice, Ed. Mediamira, Cluj-Napoca, 1997.
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3. |. Tarnovan, - Metrologie si instrumentatie electrica,
Ed. Mediamira, 2003.

4. R Munteanu jr., col. — Traductoare pentru sisteme de
masurare, Ed. Mediamira, 2003.

5. Dan ludean, Radu Munteanu jr., Mircea Buzdugan,
Eudor Flueras, Alex Cretu - ,Masurari electrice si
electronice —Indrumator de laborator’- 2016, Editura
Mediamira.

6. Bird, J. — “Electrical Circuit Theory and Technology”,
Elsevier, Oxford, 2004.

7. Webster, J., Eren, H. - “Measurement,
Instrumentation and Sensors Handbook” CRC Press
2014.

Electromobiles/Electromobile

18 1
(94.7%) |(5.3%)

It would be necessary to update the theme depending
on the development of the industry, as well as the
renewal of the material base

Do you agree with the list of recommended basic literature in the Information and Methodical part of the discipline or laboratory program?
/Sunteti de acord cu lista de literatura de baza recomandata la partea Informativa si Metodica a disciplinelor sau a lucrarilor de laborator

enumerate?

Automatic control engineering/Ingineria reglarii automate 15 4 Refresh list of bibliography
(78.9%) [(21.1%)

Automotive electrical and electronic equipment/Echipament electric §i electronic auto |18 1 Refresh list of bibliography
(94.7%) |(5.3%)

Electromobiles/Electromobile 17 2 It needs to be adopted to changes in the market
(89.5%) [(10.5%) |Refresh list of bibliography

What measures to control the quality of mastering knowledge in this discipline, given in the Information and Methodical part of the course
program, do you consider necessary and sufficient? / Ce masuri de control al calitatii a cunostintelor la disciplinele enumerate, prezentate la
partea de Informare si Metodica a curriculei cursului, considerati necesare si suficiente?

Automatic control engineering/Ingineria reglarii automate

19
(100%)

o Testing-14(73.7%)
o Test works-15(78.9%)
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Writing essays-5(26.3%)
Workshops-7(36.8%)
Practice at the enterprise
Projects

Automotive electrical and electronic equipment/Echipament electric si electronic auto |19
(100%)

Testing-14(73.7%)

Test works-15(78.9%)
Writing essays-7(36.8%)
Workshops-6(31.6%)
Practice at the enterprise
Projects

Electromobiles/Electromobile 19
(100%)

Testing-14(73.7%)

Test works-16(84.2%)
Writing essays-6(31.6%)
Workshops-5(26.3%)
Practice at the enterprise
e Projects

e |Do you agree with the recommendations on quality control of knowledge assimilation and certification? /Sunteti de acord cu recomandarile privind controlul
calitatii, asimilarii si certificarii cunostintelor la disciplinile enumerate?

Automatic control engineering/Ingineria reglarii automate 19
(100%)
e |Automotive electrical and electronic equipment/Echipament electric si electronic auto |19
(100%)
o |Electromobiles/Electromobile 19
(100%)
e |What, in your opinion, is the curricula of this discipline aimed at? / Care este, in opinia dumneavoastra, curricula acestei discipline care
vizeaza?
Automatic control engineering/Ingineria reglirii automate
o formal use of knowledge/utilizarea formal& a cunostintelor 4
(21.1%)
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e development of critical thinking/dezvoltarea gindirii critice 11
(57.9%)
e use of methods of cause-and-effect analysis/utilizarea metodelor de| 15
analiza cauza-efect (78.9%)
e development of practical experience and skills/dezvoltarea experientei sif 15
abilitatilor practice (78.9%)
e development of new competencies/dezvoltarea de noi competente 16
(84.2%)
¢ development of independent thinking/dezvoltarea gindirii independente 9
(47.4%)
e development of the ability for non-standard approaches in solving 11
problems and making decisions/dezvoltarea capacitatilor pentru abordari
N . - (57.9%)
non-standard in rezolvarea problemelor si luarea deciziilor
o other/altele 0 (0%)
Automotive electrical and electronic equipment/Echipament electric si electronic auto
o formal use of knowledge/utilizarea formala a cunostintelor 2
(10.5%)
¢ development of critical thinking/dezvoltarea gindirii critice 13
(68.4%)
e use of methods of cause-and-effect analysis/utilizarea metodelor de| 12
analiza cauza-efect (63.2%)
o development of practical experience and skills/dezvoltarea experientei sif 17
abilitatilor practice (89.5%)
e development of new competencies/dezvoltarea de noi competente 15
(78.9%)
¢ development of independent thinking/dezvoltarea gindirii independente 9
(47.4%)
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o development of the ability for non-standard approaches in solving 9
problems and making decisions/dezvoltarea capacitatilor pentru abordari
N . L (47.4%)
non-standard in rezolvarea problemelor si luarea deciziilor

o other/altele 0 (0%)

Electromobiles/Electromobile

o formal use of knowledge/utilizarea formala a cunostintelor 5
(26.3%)

o development of critical thinking/dezvoltarea gindirii critice 10
(52.6%)

e use of methods of cause-and-effect analysis/utilizarea metodelor de| 12
analiza cauza-efect (63.2%)

o ¢ development of practical experience and skills/dezvoltarea experientei si| 15
abilitatilor practice (78.9%)

o e development of new competencies/dezvoltarea de noi competente 16
(84.2%)

o ¢ development of independent thinking/dezvoltarea gindirii independente 8
(42.1%)

o e development of the ability for non-standard approaches in solving 10

problems and making decisions/dezvoltarea capacitatilor pentru abordari

. . o 52.6%
non-standard in rezolvarea problemelor si luarea deciziilor ( )

o e other/altele 0 (0%)

e |Whatis, in your opinion, the importance of the disciplines listed below? /Care este, dupa parerea dumneavoastra, importanta disciplinelor enumerate mai jos?

e |Automatic control engineering/Ingineria reglarii automate

o o Very important/Foarte importanta 18
(94.7%)

o e Important/Importanta 1
(5.3%)
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o e Itis not important/Nu este importanta

o |Automotive electrical and electronic equipment/Echipament electric si electronic auto

. e Very important/Foarte importanta 18
(94.7%)

. e Important/Importanta 1
(5.3%)

o e Itis not important/Nu este importanta

e |Electromobiles/Electromobile

. e Very important/Foarte importanta 16
(84.2%)

. e Important/Importanta 3
(15.8%)

o e Itis not important/Nu este importanta

e |Emphasize 3 main points that you consider to be the most important for masterin
considerati cele mai importante pentru insusirea disciplinilor enumerate.

g this di

scipline / Enumerati 3 puncte principale pe care le

e |Automatic control engineering/Ingineria reglarii automate

e Due to the multiple automatic systems of motor
vehicles

e PLC, Dispace - real time measurement of
motor. Simulation in the loop. AC/DC -> DC/DC.
Energy conversion

¢ the applied part, the practical works

e Didactic materials, process simulation,
laboratory work

e Adequate technique-material base, modern
textbooks, innovative teaching learning
assessment technologies
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Knowledge base, practical skills, creative
thinking

Updated information, developed laboratories,
repeated knowledge verification

Modern equipment in laboratories, new didactic
material

Efficient laboratories, updated course support
Updated course support

Modernized laboratories

Modern and precise equipment
1.Understanding the basic concepts

2.Practice and application

3. Consistency and perseverance

1. Theoretical training according to modern
technologies; 2. Practical laboratory works; 3.
Qualitative specialty practice.

renewing the technical-material base and the
list of laboratory works

Modern technical-material base, curricular
support, adequate knowledge assessment
Technical-material base and curricular support

e |Automotive electrical and electronic equipment/Echipament electric si electronic auto

Widespread use of electronic equipment in
automobile construction

Matlab/simulink, simulation of electrical circuits.
Complex interconnections (Control technology,
Electropneumatics)

the applied part, the practical works

Didactic  materials, process simulation,
laboratory work
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Adequate material technical base, modern
textbooks, innovative teaching, learning and
evaluation technologies

Knowledge base, practical skills, application
Updated information, developed laboratories,
repeated knowledge verification

Modern equipment in laboratories, new didactic
material

Efficient laboratories, updated course support
Updated course support

Modernized laboratories

Modern and precise equipment

1.Knowledge of automotive electrical and
electronic systems

2. Diagnosis and troubleshooting

3. Health and safety in working with electrical
equipment

1. Theoretical training according to modern
technologies; 2. Practical laboratory works; 3.
Qualitative specialty practice.

renewing the technical-material base and the
list of laboratory works

Modern technical-material base, curricular
support, adequate knowledge assessment
Technical-material base and curricular support

e |Electromobiles/Electromobile

Due to the trend of increasing the number of
electric vehicles

High voltage, increased efficiency. Timisoara S/
VILLAGE. Charging part. Use aluminum rails.
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the applied part, the practical works

Didactic materials, process simulation,
laboratory work

Adequate technical-material base, modern
textbooks, innovative teaching, learning and
evaluation technologies

Knowledge base, analytical skills, creative
thinking

Updated information, developed laboratories,
repeated knowledge verification

Modern equipment in laboratories, new didactic
material

Efficient laboratories, updated course support
Updated course support

Modernized laboratories

Modern and precise equipment

1. Knowledge of electric propulsion
technologies

2. Familiarization with energy storage
technologies

3. Aspects related to sustainability and
environmental impact

1. Theoretical training according to modern
technologies; 2. Practical laboratory works; 3.
Qualitative specialty practice.

renewing the technical-material base and the
list of laboratory works

Modern technical-material base, curricular
support, adequate knowledge assessment
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Technical-material base and curricular support

e |Do you have any suggestions for further improvement of these disciplines? / Aveti sugestii pentru imbunatatirea ulterioara a disciplinilor

enumerate?

e |Automatic control engineering/Ingineria reglarii automate

More contact hours

Alignment with standards from other European
curricula

Revision of didactic materials and the technical-
material base

It would be necessary to equip the laboratories
Development of laboratories and curricula
Simulation of some processes

Update laboratory equipment

Efficient laboratories

Practical works regarding the level of use in
industry

Extensive practical experience, laboratory
equipment with:

1. Control systems

2. Measuring equipment and sensors

3. Simulation software

4. Work platforms and test equipment

The University's equipment with modern
laboratories

renewing the technical-material base and the
list of laboratory works

List of laboratory works

Procurement of modern machinery

e |Automotive electrical and electronic equipment/Echipament electric si electronic auto

More lab work
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Alignment with standards from other European
curricula

Revision of didactic materials and the technical-
material base

CAN Bus system

Updated information, developed laboratories,
repeated knowledge verification

Update laboratory equipment

Efficient laboratories

Practical works regarding the level of use in
industry

Equipment:

1. Advanced diagnostic equipment,

2. Work platforms

3. Components and spare parts

The University's equipment with modern
laboratories

renewing the technical-material base and the list
of laboratory works

List of laboratory works

Procurement of modern machinery

e |Electromobiles/Electromobile

More practical work

Alignment with standards from other European
curricula

Revision of didactic materials and the technical-
material base

It would be necessary to equip the laboratories
HEV, BEV, PHEV, Hydrogen generators, etc.
Update laboratory equipment

Efficient laboratories
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Practical works regarding the level of use in
industry

An EV lab should be equipped with everything
necessary to enable students and professionals
to learn and work effectively with EV
technologies, providing opportunities for hands-
on training and experimentation in a safe and
controlled environment .

The University's equipment with modern
laboratories

renewing the technical-material base and the
list of laboratory works

List of laboratory works

Procurement of modern equipment

e |If you have any comments or suggestions about the problem or the conten

t of the questions, please write down your thoughts in this section.

/ Daca aveti comentarii sau sugestii la continutul intrebarilor, va rugam sa scrieti parerile dvs. in aceasta sectiune.

100%

| do not have

| do not have

| do not have

| do not have

We will present a synthesis for other disciplines
as well

to have access to plans and curricula

It would be interesting to study in this program
such subjects as hybrid and autonomous
vehicles. An important place in the design of
automobiles is also played by their shape,
which would influence certain parameters in
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this sense, and the discipline of engineering
bionics could be analyzed.

Perfect didactic team

To improve and facilitate the learning process
in the courses, | offer the following suggestions:
1. Interactive laboratories

2.Case studies and practical applications
3.Discussion and question and answer
sessions

The involvement of professional economic
agents in the study process would bring
advantage to the University, the students, but
also to the economic agents.

Summary Table 3.1.5 of the composition of participants in the analysis of courses/laboratory study programs

Scientific, academic staff and employers

Question

Area of |Experience |Comments

experience

Work experience in scientific
profession |in training |about  work|projects
al activity
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N Yes | No Scientific Applied direction
direction

1 |The position that you hold / Functia pe care 13
o detineti in organizatie 68.4%
e Execution function with technical
responsibilities, specific to the position
you hold/Functie de executie cu
responsabilitdti  tehnice, specifica
functiei pe care o ocupati

¢ Management position with 6
decision-making responsibilities / 31.6%
Functie de conducere cu
responsabilitati in adoptarea de
decizii/

2 |What is your field of professional activity? /
Care este domeniul dumneavoastra de
activitate profesionala?

i. Science 0 (0%)

j-  Education 10 (52.6%)

k. Production of High-Tech Products | 0%

I.  Industrial enterprise/ intreprindere |7 (36.8%)
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m. Transport/ transport 1 (5.3%)

n. Non-government 0 (0%)
organization/organizatie non-
guvernamentala

0. IT-services/ servicii IT 0 (0%)

p. Other/ Altele 1 (5.3%)

3 |Status/Statutul

o employee of the research| 1(5.3%)
institution/angajat al institutiei de

cercetare
. professor/professor 9 (47.4%)
o an employee of a 9
company/angajat al unei| (47.4%)
intreprinderi

4 | Experience in teaching activity / Experienta

de predare:
. 3 - 7 years/ani 1
(10%)
. 7 - 15 years/ani 3
30%)
) 15 - 20 years/ani 1
(10%)
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° > 20 years/ani 5
(50%)

it is not/nu este

5 |Manufacturing experience / Experienta in

productie
e 3-7years/ani 1
(11.1%)
e 7 -15years/ani 4
(44.4%)
e 15-20 years/ani 1(11.1%)
e > 20 years/ani 0
(0%)
e itis not/nu este 3
(33.3%)
6 |Experience in your field /Experienti in 0%

domeniul dumneavoastra
. 3 - 7 years/ani

7 - 15 years/ani

15 - 20 years/ani

> 20 years/ani

it is not/nu este
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Comments and suggestions

The all surveyed respondents unanimously emphasize the essentiality of including the specified
courses within the bachelor's program: ENGINEERING AND MANAGEMENT IN AUTOMOTIVE
TRANSPORT. They underscore the significance of these courses in providing foundational
knowledge and practical skills essential for their academic and professional development.
Moreover, respondents express a collective belief in the relevance and applicability of the
proposed courses to their future career paths, highlighting the need for comprehensive education
in these areas.

Furthermore, the diverse background of the respondents adds depth to their endorsement of the
courses, with 47.4% representing professionals from various enterprises and 52.6% originating
from the education sector. This diversity underscores the breadth of experience and expertise
that collectively affirm the value and relevance of the proposed cources.

Additionally, the survey respondents articulated their perspectives on the necessity of the
proposed courses, providing valuable insights into the focal points of the learning process and
the priorities from the standpoint of labor market representatives. This comprehensive
understanding not only guides curriculum development but also ensures alignment with industry
demands and fosters graduates' readiness for the professional landscape.

In response to the inquiry about the effectiveness of laboratory and practical works in developing
the practical competencies outlined in the discipline curricula, the predominant recommendation
was to reassess the current list of laboratory works. This suggestion stems from the belief that a
thorough review of the existing list could potentially enhance the alignment between the practical
activities and the desired learning outcomes. By revisiting the selection of laboratory works, it is
anticipated that a more targeted and impactful approach can be adopted to better support the
development of essential practical competencies as mandated by the curriculum.

In addressing the query on effective measures to regulate the quality of mastering knowledge
within these disciplines, as outlined in the Information and Methodical section of the course
program, the following responses are provided:

Test works: Achieving a substantial endorsement with 14 out of 19 respondents (73.7%) deems
test works as an indispensable measure. These assessments not only gauge comprehension but
also facilitate the retention of crucial concepts.

Testing: A notable 15 respondents (78.9%) are for the implementation of regular testing. Such
evaluations serve as benchmarks for individual progress and aid in identifying areas requiring
further attention.

Workshops and writing essays: A considerable portion of 6 respondents (31.6%) underscore the
significance of workshops and writing essays. These interactive sessions foster collaborative
learning environments and enable hands-on engagement with subject matter, enhancing overall
understanding and face-to face response with teacher.

Additional Group Projects: Furthermore, the inclusion of supplementary group projects is
suggested as an enriching measure by an unspecified number of respondents. These projects
foster teamwork, critical thinking, and practical application of theoretical knowledge, thereby
augmenting the depth of learning experiences.
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In conclusion, the combination of test works, testing, workshops, and additional group projects is
advocated by respondents as a comprehensive approach to ensuring the quality attainment of
knowledge within the specified disciplines.

The feedback from the respondents provided valuable insights and actionable suggestions for
enhancing the educational experience. An expanded version of the suggestions is presented
below:

1. Increasing the number of hours in laboratory work: Respondents emphasized the
importance of practical experience in reinforcing theoretical concepts learned in lectures.
Increasing the number of hours allocated to laboratory work would provide students with more
opportunities to engage with experiments, develop practical skills, and deepen their
understanding of complex topics.

2. Improvement of laboratories with equipment: Modernizing laboratory facilities and
upgrading equipment emerged as a key recommendation. By investing in the most recent stage
technology, institutions can create an environment conducive to the latest research and
experimentation. Upgraded equipment not only enhances the quality of student learning but also
prepares them for real-world applications in their respective fields.

3. Improving and renewing bibliographic resources: Access to modern reference
materials is essential for fostering academic growth and research excellence. Respondents
highlighted the need to enhance the library's collection with recent publications, journals, and
digital resources relevant to the curriculum. By ensuring comprehensive access to scholarly
content, students can conduct thorough research and stay on a level of the latest developments
in their discipline.

4, Implementation of innovative teaching methods: Incorporating innovative pedagogical
approaches can invigorate the learning experience and cater to diverse learning styles.
Suggestions included active learning strategies, collaborative projects, flipped classrooms, and
inquiry-based learning methodologies. By fostering student engagement and critical thinking,
these methods promote deeper comprehension and retention of subject matter.

5. Integration of software for modeling systems: Use educational software for system
modeling presents an effective way to enhance conceptual understanding and analytical skills.
By simulating real-world scenarios and phenomena, students can explore complex systems,
conduct virtual experiments, and visualize abstract concepts. Incorporating software tools into the
curriculum not only enriches the learning experience but also equips students with valuable
computational skills relevant to their future careers.

In summary, implementing the recommendations provided by the respondents can raise the
quality of education in laboratory settings, fostering a dynamic learning environment that
empowers students to be the best academically and thrive in their chosen fields.

After processing the surveys from stakeholders regarding the improvement of proposed courses,
the following steps can be taken:

e Results Analysis: The evaluation and analysis of data obtained from surveys involve
identifying the main issues and needs for improvement in the evaluated courses.

e Proposal Formulation: Based on the analysis of results, specific proposals for enhancing
educational courses are developed, including content revision, adoption of innovative
teaching methods, restructuring course organization, and other relevant aspects.
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o Implementation of Changes: Planned measures for improving educational courses,
including updating course content, changing teaching methods, and providing training for
teachers and students on new approaches, are implemented.

o Effectiveness Evaluation: Monitoring and evaluating the results of implementing changes
involve identifying positive and negative aspects. Based on this evaluation, the strategy
for improving courses is adjusted according to the needs of stakeholders and the
outcomes obtained.

This cycle can be repeated, allowing for constant adaptation of training courses to the
changing needs and requirements of participants in the educational process.
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3.6 Cahul State University Bogdan Petriceicu Hasdeu - USC

Time of the survey

The survey of the representatives of academic and scientific staff, as well as the representatives
of potential employers, was conducted in March 2024

Participants in the survey

In total, 5 academic staff representatives and 9 employers (including project partner - ICS DRA
Draexlmaier Automotive SRL) participated in the survey (see Tab. 3.6.1.). The number of
respondents from employers included representatives of our industrial partner - ICS DRA
Draeximaier Automotive SRL (see Tab. 3.6.1.).

The reason of selection of particular respondents

The survey involved respondents who are specialists with experience in the fields of science
related to digitization processes, namely: mechanical engineering, industrial automation,
electronics, electrotechnics and electromechanics, robotics. Also, specialists in the field of
economy, management and environmental protection were questioned. From the economic and
industrial environment, representatives of the car manufacturing industry, car repair and
maintenance, marketing, logistics, recruiting were questioned. From the academic environment,
heads of field departments from universities in the Republic of Moldova and academic staff
involved in the training of specialists in the given field were interviewed. The general principles of
the selection of experts for this survey were their high competence and broad representation both
in terms of coverage of different regions of the Republic of Moldova, especially the Southern
Development Region, and professional activity.

Table 3.6.1. List of Scientific, academic staff and employers who participated in the survey
on the developed courses for bachelor program "Engineering and Management in Machine
Construction (Automotive)"

(l;\lrrt Academic staff Position
1 | Rumeus lurie Associated professor, Head of the Department of

Engineering and Applied Sciences, Faculty of
Economics, Engineering and Applied Sciences, Cahul
State University “B.P.Hasdeu”

2 | Bunea Marina Associated professor, Department of Engineering and
Applied Sciences, Faculty of Economics, Engineering
and Applied Sciences, Cahul State University
“B.P.Hasdeu”

3 | Popa Andrei Professor, Department of Economic Sciences, Faculty of
Economics, Engineering and Applied Sciences, Cahul
State University “B.P.Hasdeu”

4 | Rosca-Sadurschi Liudmila Associated professor Department of Economic Sciences,
Faculty of Economics, Engineering and Applied
Sciences, Cahul State University “B.P.Hasdeu”

5 | Besliu Vitalie Associated professor, Head of the Department of Physical
Sciences and Engineering, “Alecu Russo” Balti State
University
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(':\Irt[ Academic staff Position
6 | Ojegov Alexandr Associated professor, Department of Physical Sciences
and Engineering, “Alecu Russo” Balti State University
7 | Cazac Vadim Associated professor, Head of the Department of
Electrical Engineering, Technical University of Moldova
Employers Position
1 | Bubulici Vadim Head of Professional Education, ICS DRA DraexImaier
Automotive SRL
2 Mocanu Eduard Human Resources Manager, ICS DRA DraexImaier
Group, Cahul
3 | Saghin Lilia ISC DRAEXLMAIER SRL, Cahul
4 | Guglea Dionis Engineer, ,Top Construct BNN” S.R.L
5 | Manoli lon Engineer, SA ,Apa-Canal Cahul"
6 | Acris Cristina Engineer, ICS Danube Logistics SRL, Giurgiulesti
7 | Zamfir Nicolae SRL Motor-Grup, Cahul
8 | Cirlan Vasile SRL GARAGE-EXPERT, Cahul
9 | Cocev Oleg General Director, SA Integral Auto
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Study programs, courses etc. that were evaluated by representatives of employers

Table 3.6.2: The courses of the four study programs that were evaluated by representatives of Academic staff and employers

The teaching/training

IMCM-2018.pdf

Level .
methodologies
. Updated or | (Bachelor, ECT.S developed/adopted e.g. e- The link to the university’s Date of The status /
Course/Lab title newly Master 5- credit ; s . . - document of
; learning/ training modalities, website accreditation o
developed year points ical ol . accreditation
course) practical placements in
enterprises, etc.
. https://feisa.usch.md/wp-
. . . L Is, | _
Design of electric machines | Updated Bachelor | 4 ecn:;%ti?::ll:tlf:sfs, ab content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
P ’ IMCM-2018.pdf
Computer-aided design of ; https://feisa.usch.md/wp-

) . L , Is, | .
products in the machine | Updated Bachelor | 4 ecn:;iti?::;g“f:sfs ab content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
building industry P ’ IMCM-2018.pdf
Computer-aided design of ; https://feisa.usch.md/wp-

. Lecture, ticals, lab .
technological  processes | Updated Bachelor | 4 ec ur;ectirc)::g If:sfs a content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
and CALS technologies P ' IMCM-2018.pdf
Tools of ecological hel Lecture, e-learning, practical, hitp S://fels?'USCh'md/Wp' | hori

roduction Updated Bachelor | 4 lab practical content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
P IMCM-2018.pdf

Planning and management https://feisa.usch.md/wp-

of industrial enterprise Updated Bachelor | 6 Lecture, e-learning, practical content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
(Production Management) IMCM-2018.pdf

Human [eSOUICes https://feisa.usch.md/wp-

management Updated Bachelor | 4 Lecture, e-learning, practical content/uploads/2021/05/Plan- | 27.07.2018 | Authorised
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Description of the means and channels used in the survey

The survey was carried out according to a questionnaire prepared together with the
representatives of the economic and industrial environment, but also with the members of the
project implementation team. The questionnaire was distributed by e-mail, the same for both
academics and employers. The questionnaire was built in Google forms and completed entirely
online. A list of potential respondents was made in the South Development Region, for which the
"B.P. Hasdeu" State University of Cahul is preparing specialists.

Respondents answered online and responses were automatically recorded. Later, the results
obtained were analysed by Liliana Ceclu.

Results of the survey

In total, 16 questionnaires were analysed, of which, 7 questionnaires from representatives of the
academic environment and 9 questionnaires from employers. The results of the analysis are
presented below in Table 3.6.3.
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Summary Table 3.6.3 of the answers included in the questionnaires for courses/ laboratory study programs by academic and employers

PART 2. Questions about the curriculum, courses and their contents

Question Yes No Justification and notes

1. Do you consider the disciplines below necessary for training students in the bachelor’s program "Engineering and Management in Machine Construction
(Automotive)"?

. . . 16
Design of electric machines (100%) -
Computer-aided design of products in the machine 16 i
building industry (100%)
Computer-aided design of technological processes 16 i
and CALS technologies (100%)
. . 16
Tools of ecological production (100%) -
Human resources management 16 -
9 (100%)
Production Management 16 -
9 (100%)
2. Do you agree with the wording of purpose of the academic disciplines below?
Design of electric machines 16 -
9 (100%)
Computer-aided design of products in the machine 16 i
building industry (100%)
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Computer-aided design of technological processes 16 i
and CALS technologies (100%)
. . 16
Tools of ecological production (100%) -
Human resources management 15 L Staff retention, talent management, salary polic
9 (93,75%) | (6,25%) ’ g » Saiary poiicy

Production Management 16 -

9 (100%)

3. Do you agree that the ratio between the number of direct contact hours

the knowledge and the formation of the necessary skills in th

e disciplines

and the number of hours for individual study contributes to the full assimilation of
listed below by students?

To be added 15 hours of problem-solving seminars

. . . 14 2 )
Design of electric machines (87.5%) | (12,5%) |- Thenumber of hours in the laboratory (practices) must be greater.
Computer-aided design of products in the machine 16 -
building industry (100%)
Computer-aided design of technological processes 15 1 - More practical hours
and CALS technologies (93,75%) (6,25%)
_ _ 14 2 - Part of the hours can be directed to other fundamental disciplines
Tools of ecological production (87,5%) (12,5%) |- 30 hours of direct contact would be better for laboratory work
- Human resource management is the field that should be studied in more depth only in
15 1 the case of a manager or an entrepreneur who needs to deepen his knowledge of the
Human resources management (93,75%) (6,25%) Staff
; 15 1 Part of the hours can be directed to other basic disciplines
Production Management (93,75%) (6,25%)

4. Do you agree with the course contents in the disciplines listed below?
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Design of electric machines

11
(68,75%)

5
(31,25%)

1) Introductory notions. Why electrical engineering? Role and place of the electric cars.
How to approach electric cars? Operating regimes of electric machines. How to deal
with problems associated with electric cars? Elements of field theory necessary in the
approach and treatment of problems associated with electric machines. Constructive
elements of electric machines. Fluxes and inductivities in electrical machines. Losses
in electric cars. Representation of sinusoidal quantities.

The electrical transformer. General considerations on the operation of the transformer.
Constructive elements. Equations and equivalent schemes. Three-phase electrical
transformer.

General aspects of alternating current machines. Magnetic fields and windings.
Electromotive voltages.

The asynchronous machine. Generalities, construction and operation. Equivalent
circuit diagram. Electromagnetic torque. Operating characteristics.

The synchronous machine. Generalities, construction and operation. Power and torque
of a synchronous machine. Characteristics and applications.

Direct current machine. Generalities, construction and operation. Regimes and
characteristics of operation.

Synthesis of the principles of construction and operation of classic electric machines.
Used methods in the study of dynamic regimes of electric machines.

Dynamic regimes of practical interest of direct current machines with a collector
(starting, braking, reversal, sudden change of load, sudden variations of the electric
voltage at the armature terminals etc.).

Dynamic regimes of practical interest of three-phase electrical transformers
(connection to the network, sudden short circuit, overvoltages at the terminals etc.).
Operation in non-symmetrical sinusoidal mode.

Dynamic regimes of practical interest of induction machines (direct coupling to the
network, sudden variation of the load on the shaft, sudden disconnection, fast and
frequent reconnections etc.).

Dynamic regimes of practical interest of synchronous machines with electromagnetic
excitation (asynchronous start-up, self-synchronisation, electromechanical oscillations,
sudden short-circuit at the terminals etc.).

Dynamics of thermal regime in electric cars.

The main defects of electric cars. Symptoms and detection possibilities.
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Teaching methods: PowerPoint presentations for courses with the use of media
(videos, animations), software packages for modeling-simulation of electric machines,
online exposure and TEAMs platform.

2) Among the first points analyzed and studied should be included:

- The impact on the environment;

- Possibility of starting (charging methods or battery supply;

- Battery component;

- The lifespan of an electric car compared to one on existing fuels;

- The others are good that you included.
3)To add the themes:

- Stepper motors, servomotors, selsins,
tachogenerators. Electromagnetic brake.

4) In the topics nothing is indicated about the design of the cars, it is not clear from the
content that design is being done. Closer would be the name of the course Electric
Machines, or to adopt the content by name.

5) It would be good to add topics related to the particularities of designing electric
machines.

inductosyn, rotary transformers and

Computer-aided design of products in the machine 11 5 Matlab /simulink, simulation of electrical circuits. Complex interconections (Control
building industry (68,75%) | (31,25%) | technology, Electropneumatics), Fluidsim
Computer-aided design of technological processes | 16 (100%) -
and CALS technologies
Tools of ecological production 13 3 - ISO 14001, Management of hazardous substances, documentation of substance
(81,25%) | (18,25%) evidence, assessment of risk factors, management of resources, disposal of different
types of waste
- In addition to those listed, | think methods and measures should be included in combating
pollution and the ecological footprint that apply or can be applied in industries.
- It would be good to add studying the concept of the circular economy
Human resources management 15 1 - Salary strategies, talent management, staff retention, investment in human resources
(93,75%) (6,25%)
Production Management 14 2 - Time and Motion Study Ergonomics and Workspace Organization Programming of
(87,5%) (12,5%) Informational Systems
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- The points are well established, it is necessary to study them just to have an idea of the
terms and processes. The process will be better learned during the activity and
depending on the requirements of the organization where it will work.

5. Do you agree with the formulation of the tasks for laboratory hours in the disciplines listed below?

Design of electric machines 13 3 1) Knowledge of components and electromagnetic phenomena in classic electric
(81,25%) (18,25%) | machines. Creation of an experimental stand. Induction machine. Synchronous
machine. Direct current machine — operating characteristics.

Introductory session (safety of work in the laboratory, overview of the laboratory and
applications). (2 hours)

Hybrid teaching. Combined study: experimental on laboratory stands and dynamic
simulation in the MATLAB/Simulink environment.

Study using stands, power supplies, data acquisition systems, measuring devices,
MATLAB/Simulink programming environment.

Experimental and dynamic simulation study of the transient process due to sudden
short-circuit at the terminals of the DC generator with collector and with derivation
excitation. (2 hours)

Experimental and dynamic simulation study of the transient process in the d.c. motor.
with collector and separate excitation, due to: (4 hours)

- the sudden variation of the mechanical load on the rotor shaft;

- sudden variations in the electrical voltage at the indus terminals.

Determining the parameters of the dynamic model of the DC motor with collector and
separate excitation based on the transient response to the step signal (Pasek method).
(2 hours)

Determination of the parameters of the dynamic model of the induction motor with the
rotor short-circuited based on the transient response to the step signal. (2 hours)

The experimental and dynamic simulation study of the transient processes in the
induction motor with the short-circuited rotor, due to:

- the sudden disconnection and quick reconnection of the supply from the three-phase
electrical network (when idling);

- the sudden start and coupling of the mechanical load to the rotor shaft.
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Experimental and dynamic simulation study of the transient process in the induction
generator with short-circuited rotor due to self-excitation and sudden connection of the
electrical load at the terminals.

Experimental and dynamic simulation study of the transient process due to the
symmetrical three-phase sudden short circuit at the terminals of the synchronous
generator with electromagnetic excitation. (2 hours)

Experimental determination of subtransient reactances and of the inverse sequence of
the synchronous machine with apparent poles (the Dalton — Cameron method). (2
hours)

Experimental and dynamic simulation study of the transient processes due to
asynchronous starting and self-synchronization of the three-phase synchronous motor.
(4 hours)

2) Personally, | would add one more thing:

- Adjustment of the components for commissioning;

- Sectioning of the electrical components (the engine and the other elements used);

- Analysis of the assembly method.

3) The topics to be included in the list of laboratory work: 1. Transformer; 2. The
command of electric motors; 3. Electric generators.

4) Modeling and simulations in Matlab/Simulink are recommended in addition to the
topics indicated in the curriculum.

Matlab /simulink, simulation of electrical circuits. Complex interconections (Control

Computer-aided design of products in the machine 15 1

building industry (93,75%) (6,25%) | technology, Electropneumatics); Fluidsim

Computer-aided design of technological processes 16

and CALS technologies (100%) -

Tools of ecological production 14 2 - Resource management, waste disposal, risk assessment, means of intervention
(87,5%) (12,5%) | - Studying the influence of manufacturing processes on the ecological state of the

environment

Human resources management 16 -
(100%) )

Production Management 15 1 Time and Motion Study Ergonomics and Workspace Organization Programming of
(93,75%) (6,25%) | Informational Systems
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6. Do you agree with the formulation of the specific and professional competencies (what they should know, be able, then possess) formulated in the
curriculum (per discipline), for the qualification of students from the Engineering and Management in Machine Construction (Automotive) study

program?

Modelling | Professional | Knowing and | Knowing and Knowledge Experimental | Socio-humanistic, | Economic- Skills in
and solving computer | understanding | understanding and skills communication managerial ecology
engineering, use the concept of | the concept of | understanding and linguistic skills and the
managerial the industrial production of the skills security of

and product systems technological vital

economic manufacturing activity
problems; process
concept and
process
management,

Design of electric 12 13 11 9 7 5 3 2 3
machines (75,00%) (81,25%) (68,75%) (56,25%) (43,75%) (31,25%) (18,75%) (12,5%) (18,75%)
Computer-aided
design of products in 10 12 11 8 6 5 2 2 3
_thg ”t\ach'ne building | (62,5%) (75,00%) (68,75%) (50,00%) (37,5%) (31,25%) (12,5%) (12,5%) | (18,75%)
industry
Computer-aided
design of
processes and CALS | (68,75%) (68,75%) (56,25%) (56,25%) (68,75%) (37,5%) (12,5%) (12,5%) (25,00%)
technologies
Tools of ecological 11 8 8 8 8 4 2 3 5
production (68,75%) (50,00%) (50,00%) (50,00%) (50,00%) (25,00%) (12,5%) (18,75%) (31,25%)
Human resources 11 7 5 4 9 2 5 7 3
management (68,75%) (43,75%) (31,25%) (25,00%) (56,25%) (12,5%) (31,25%) (43,75%) (18,75%)
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Production
Management

13
(81,25%)

10
(62,5%)

9
(56,25%)

9
(56,25%)

11

(68,75%)

3

(18,75%)

5
(31,25%)

6
(37,5%)

4
(25,00%)

7. Do you agree with the formulation of the general competencies formulated in the education plan (per discipline), for the qualif

the Engineering and Management in Machine Construction (Automotive) study program?

ication of students from

Personal Social Responsibility | The abilityto | The study Knowing, Logical Explanation Creative- | Critical and
and interaction learn and of understanding | thinking and innovative | constructive
professional work specialized | and using the interpretation behavior thinking
development independently | literature in specific
the field language
Design of electric 16 8 12 11 11 8 9 7 7 8
machines (100%) (50,00%) (75,0%) (68,75%) (68,75%) (50,00%) (56,25%) (43,75%) (43,75%) (50,00%)
Computer-aided
design of products 14 6 11 10 11 9 8 4 7 6
in the machine (87,5%) (37,5%) (68,75%) (62,5%) (68,75%) (56,25%) (50,00%) (25,0%) (43,75%) (37,5%)
building industry
Computer-aided
design of
technological 14 6 10 9 12 8 7 5 7 4
processes and (87,5%) (37,5%) (62,5%) (56,25%) (75,0%) (50,00%) (43,75%) (31,25%) (43,75%) (25,0%)
CALS
technologies
Tools of ecological 13 9 11 10 11 6 7 8 5 7
production (81,25%) (56,25%) (68,75%) (62,5%) (68,75%) (37,5%) (43,75%) (50,00%) (31,25%) (43,75%)
Human resources 14 10 13 9 10 5 8 7 6 6
management (87,5%) (62,5%) (81,25%) (56,25%) (62,5%) (31,25%) (50,00%) (43,75%) (37,5%) (37,5%)
Production 13 8 11 8 12 5 8 5 7 8
Management (81,25%) (50,00%) (68,75%) (50,00%) (75,0%) (31,25%) (50,00%) (31,25%) (43,75%) (50,00%)
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8. Which of the presented assessment methods do you consider necessary and effective for the following subjects listed below?

Tests Laboratory Essays Individual or Interdisciplinary Neither Other
work group projects projects

Design of electric machines 12 1 1 9 - 1
9 (62,5%) (75,0%) (6,25%) (68,75%) (56,25%) (6,25%) (6,25%)

Computer-aided design of products in the 13 1 13 9 i 2
machine building industry (68,75%) (81,25%) (6,25%) (81,25%) (56,25%) (12,5%)

Computer-aided design of technological 13 1 11 11 i 1
processes and CALS technologies (75,0%) (81,25%) (6,25%) (68,75%) (68,75%) (6,25%)

Tools of ecological production 12 5 ! 8 - 2
gicalp (75,0%) (75,0%) (31,25%) (43,75%) (50,00%) (12,5%)

Human resources management 8 6 8 ! - 2
9 (87,5%) (50,00%) (37,5%) (50,00%) (43,75%) (6,25%) (12,5%)

Production Management 9 5 10 8 - 1
(87,5%) (56,25%) (31,25%) (62,5%) (50,00%) (6,25%)

9. Please specify what other assessment methods you consider necessary, useful or relevant for the subjects listed below

Design of electric machines

Computer-aided design of products in the
building industry

machine

Computer-aided design of technological processes and

CALS technologies

'Tools of ecological production

- Work visit to similar companies that produce equipment or other similar elements (in the country or
outside the country).

- Inviting other specialists with some ppt presentations for how to work on designing or simulating machine
components.

- The use of high-performance equipment by equipping a laboratory with all the necessary equipment.
This will help to transpose the theoretical with the practical.

- The urgent need to be able to get miniatures and put them into motion with the designed elements (here
| am talking about making a mini electric car that will help you).

- Carrying out tests (in the field) regarding the level of air pollution in congested areas. Checking the level
of pollution with the necessary equipment on internal combustion cars and those with electric propulsion.
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Human resources management University.

Production Management - Design of electric machines.

- Computer-aided evaluation.
- Simulation tests, projects.

- Case study, experiment.

- Conceptual map method.

- Course project.

- Leadership and project management.

- Quality management system in automotive.
- Group project based on problem research (Problem Based Learning).
- Laboratories are the most efficient method of assimilating information.
- | don't think other methods are needed.
- Simulations in specialized programs.

- The most successful projects to be implemented in companies that have a partnership with the

10. The curriculum for the study program Engineering and Management in Machine Construction (Automotive) contains four categories of modules

Strongly Neither , Strongly
Agree agree nor | Disagree .
agree ; disagree
disagree
a) The module that provides a theoretical training in mathematics, engineering graphics, 10 6 - -
car construction technology, economic theory by teaching the fundamental subjects Higher (62,5%) (37,5%)
mathematics, Descriptive geometry and technical drawing, Study of materials, Materials
technology, Theoretical mechanics, Basics of automobile construction, Strength of
materials, Theory of Machines and Mechanisms, Tolerance and Dimensional Control,
Applied Mechanics, Economic Theory, Fundamentals of Organizational Management, etc.
b) The module that ensures the professional training of the future specialist in Engineering 14 1 1 - -
and Management in Machine Construction (Automotive) by teaching the subjects (87,5%) (6,25%) (6,25%)

Machinery and mechanical processing systems, Machine ergonomics and aesthetics,
Machine construction technology, Production systems engineering, Computer-aided
design of the products of the machine building industry, Automation of technological
processes, Reliability of production systems, Human resource management, Enterprise
management, Quality management and quality standards, Planning and management of
the industrial enterprise, etc.;

180




BDIGI TRANS

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

:*‘*: Co-funded by
LA the European Union

¢) The set of optional subjects provides a consistent set of knowledge in the specific field 8 6 - 2 -

of specialization, containing a series of subjects corresponding to the specialization; (50,0%) (37,5%) (12,5%)

d) The module that provides training in the socio-human field by teaching the subjects of 6 6 4 - -

Philosophy and concepts of technical-scientific progress, Intellectual property law, (37,5%) (37,5%) (25,0%)

European economic integration, Oratory, Ethics and professional culture

11. Rate, in your opinion, the importance of the courses listed below

Very important Important Don't know Not important

Design of electric machines 8 8 - -
(50,00%) (50,00%)

Computer-aided design of products in the machine building industry 13 2 1 )
(81,25%) (12,5%) (6,25%)

Computer-aided design of technological processes and CALS technologies 11 S - -
(68,75%) (31,25%)

Tools of ecological production 8 8 - -
(50,00%) (50,00%)

Human resources management S 10 1 -
(31,25%) (62,5%) (6,25%)

Production Management 10 6 - -
(62,5%) (37,5%)

learning the disciplines analyzed in this questionnaire.

12. Please list 3 main points that you consider the most important in the teaching-assessment and/or individual work and/or laboratory activities for

Design of electric machines

- Definitions, classifications, parameters of electric machines. Low-voltage electrical devices for
control, protection and automation of low-voltage electrical machines and electrical receivers.
Defects specific to machines and electrical installations.

- The design activity should be carried out by people with experience or who know design very
well. The use of high-performance equipment. Availability of a well-defined model.
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- Analysis and practical case study related to current trends, practical laboratory works oriented
towards the development of new viable and current concepts.

- The relevance and applicability of the theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- Solving problems. Modeling and simulation. Group project to solve problems encountered by
companies.

- Knowledge of components and electromagnetic phenomena in classic electric machines.
Creation of an experimental stand.

- The interaction with the economic agents that can ensure the practical training of the course.

- Training based on the formation of skills relevant to the specialty.

- Didactic support, technical-material base and simulation of the processes.

- Interactive teaching methods, material basis, projects.

- Lectures, individual work and laboratory activities.

- Theoretical, Practical, Integration of innovations.

- Using software in teaching and evaluation.

- Course project.

Computer-aided design of products in the machine building
industry

- High-performance computer with licensed programs. Exchange of experience with other
universities. Collaborating with a company that designs cars to be able to check if what is being
done is useful.

- Introduction to the issue of parameterized computer-aided design. Creating 3D models. The
steps of a finite element simulation.

- The relevance and applicability of theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- Solving problems. Modeling and simulation. Group project to solve problems encountered by
companies.

- Minimizing the theoretical report and multiplying case studies on real situations.

- Training based on the formation of skills relevant to the specialty.

- Didactic support, technical-material base and simulation of the processes.

- Interactive teaching methods, material basis, projects.

- Individual projects carried out within the practice.

- Experimental stands, the same as in the electrical field.

- Lectures, individual work and laboratory activities.

- Theoretical, Practical, Integration of innovations.
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- Software engineer and software developer.
- Individual design tasks.

Computer-aided design of technological processes and CALS
technologies

- The essence of technological preparation of manufacturing and the parameters of the
technological system in the design of integrated computer-aided design systems. Creation of
prototypes and complex models. Modeling the design process of technological operations.

- The relevance and applicability of theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- Solving problems. Modeling and simulation. Group project to solve problems encountered by
companies.

- Minimizing the theoretical report and multiplying case studies on real situations.

- Training based on the formation of skills relevant to the specialty.

- Didactic support, technical-material base and simulation of the processes.

- Interactive teaching methods, material basis, projects.

- Lectures, individual work and laboratory activities.

- Theoretical, Practical, Integration of innovations.

- Individual design tasks.

- Latest version programs.

- Individual projects.

Tools of ecological production

- In-depth study on the evolution of pollution levels in the country and what are the methods to
predict the increase in the degree of pollution. In-depth analysis of the most dangerous
elements (chemical or physical) that are used to achieve the desired results. The search and
identification of alternative substances (products) that would allow reducing the level of pollution
but would have the same result. The use of equipment to present true results by measuring the
level of pollution, both on the ground and in the air.

- The relevance and applicability of theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- Environmental pollution risks in the area of an enterprise. Waste management from
enterprises. Waste recycling.

- The role of environmental protection. Environmental monitoring. Waste management.

- Minimizing the theoretical report and multiplying case studies on real situations.

- Training based on the formation of skills relevant to the specialty.

- Didactic support, technical-material base and simulation of the processes.
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- Interactive teaching methods, projects.

- Not only pollution, but also management, evacuation, and risks.
- Practices with the theme of ecology and sustainability.

- Theoretical, Practical, Integration of innovations.

- More practical and laboratory hours.

- Lecture, evaluation, laboratory.

Human resources management

- The relevance and applicability of theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- Strategic planning of human resources. Professional training and career development.
Motivating and rewarding staff.

- The importance of each specialist to be successful. Motivating young employed specialists.
Developing ideas at the level of our country.

- The involvement of students in the real recruitment processes, e.g. AOFM and economic
agents.

- Minimizing the theoretical report and multiplying case studies on real situations.

- Interactive methods of teaching and evaluation, updated bibliography.

- Training based on the formation of skills relevant to the specialty.

- Didactic support, working with national/international databases.

- Talent management, salary policies, investments in HR.

- The use of human resource management programs.

- Lecture, evaluation, laboratory.

- Theoretical, Integration of innovations.

Production Management

- The relevance and applicability of theoretical aspects. Maximum possible number of practical
simulations. Learning and evaluation based on concrete problems.

- The structure of the enterprise and the organization of production in the basic sections. Quality
management. Financial planning.

- Minimizing the theoretical report and multiplying case studies, study projects within companies.
- The use of local products. Achieving the finished result at the best level. Market analysis.

- Time and Motion Study Ergonomics and Workspace Organization Programming of Informational
Systems.

- Ensuring the interaction of the educational institution with the economic agents in the area.

- Interactive methods of teaching and evaluation, updated bibliography.
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- Training based on the formation of skills relevant to the specialty.

- Didactic support, technical-material base and simulation of the processes.
- Practical hours and visits to enterprises.

- Teaching, evaluation, and individual work.

- Theoretical, Integration of innovations.

13. What suggestions do you have for further improvement of the listed disciplines?

Design of electric machines

- Improving the curriculum by adjusting it to modern trends and technologies and to the needs of
economic agents.

- Knowledge of the concept of electric car formation and prototype design.

- The lecture lessons should also contain design aspects of electric machines.
- Orientation in trends and new technologies in the field of electric cars.

- More practical lessons in laboratories equipped with modern equipment.

- Elaboration/renewal of didactic support and the technical-material basis.

- Correlation of course content with employers' requirements.

- To focus the course on the control of electric machines.

- To be connected with the problems in the real activity.

- Setting up a high-performance work laboratory.

- Let the practical side prevail.

- Curriculum improvement.

- Study projects.

Computer-aided design of products in the machine building
industry

- Improving the curriculum by adjusting it to modern trends and technologies and to the needs of
economic agents.

- Possessing the necessary materials to be able to present at the highest level.
- More practical lessons in laboratories equipped with modern equipment.

- Application of simulations and projections in existing software.

- Correlation of course content with employers' requirements.

- Software in the electrical field, not only mechanical.

- To connect with the problems in the real activity.

- Adequate advanced endowment.

- Curriculum improvement.

- Theory and practice.
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- Study projects.

Computer-aided design of technological processes and
CALS technologies

- Improving the curriculum by adjusting it to modern trends and technologies and to the needs of
economic agents.

- Diversification of methods for technological processes and their implementation in existing
softwares.

- Individual and group work, visualization and presentation of results through design.

- More practical lessons in laboratories equipped with modern equipment.

- Elaboration/renewal of didactic support and the technical-material basis.

- Use of licensed programs and high-performance computers.

- Correlation of course content with employers' requirements.

- To connect with the problems in the real activity.

- Curriculum improvement.

- Study projects.

Tools of ecological production

- Orientation in the automotive field, legislation and ecological requirements, methods of minimizing
pollution, case studies through examples of automotive production companies.

- Improving the curriculum by adjusting it to modern trends and technologies and to the needs of
economic agents.

- Identifying solutions to make measurements in water and in air (on the ground is simpler).

- More practical lessons in laboratories equipped with modern equipment.

- Applicable pollution control methods and preventive measures.

- Correlation of course content with employers' requirements.

- To connect with the problems in the real activity.

- Curriculum improvement.

- Current adjusted information.

- Study projects.

- ISO standards.

Human resources management

- There are no suggestions, the study program was well developed.
- Correlation of course content with employers' requirements.

- To connect with the problems in the real activity.

- Market analysis and recruitment methods.

- Curriculum improvement.
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- Study projects.

Production Management - Overall use of all possible means used in Production Management.

- Improving the curriculum by adjusting it to the needs of economic agents.
- There are no suggestions, the study program was well developed.

- Correlation of course content with employers' requirements.

- To connect with the problems in the real activity.

- Market requirements and expectations.

- Curriculum improvement.

- Study projects.

14. In order to improve this questionnaire, please provide comments or suggestions on the content of the questions.

- All these ideas must necessarily be done by comparing internal combustion cars with all types of fuel (pollution, maintenance, costs, reliability etc.) with electric
cars. To identify the weak points and strong points of an electric car. Identifying students who are really interested in this field and necessarily for these people to
be as good as possible or with better training to be able to get good results. | think admission to this specialty should be with an entrance exam to identify the level
of knowledge.

- The questionnaire must be simplified and formulated in such a way as to obtain more detailed answers. There were questions that could be given more answers.
- The preparation, development and retention of human resources in the Republic of Moldova must be a primary objective for higher education institutions.

- Less explicit questionnaire for people who are not employed in the didactic field.
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Summary Table 3.1.4 of the composition of participants in the analysis of
courses/laboratory study programs
Execution function with Management Teachers
technical responsibilities, position with
specific to the position you decision-making
hold responsibilities
1. The position that 4 9 3
you hold (25,0%) (56,25%) (18,75%)
Science Education Industrial Transport | IT-services
enterprise
: \é\f/hat Isrézl‘i‘;igﬁg (6 215fV ) (43 ZSfV ) (18 35(V ) (25%0/ ) (6 2150/ )
activity? 16970 1 (970 1 (970 ,0% ,25%
< 3 years 3-7years | 8-14years | 15-20 years | > 20 years
: Yr\]/?gz ﬁeﬁg?ﬁ“ﬁhﬁgﬁ (1225(V ) (ZS%W ) (31 gS(V ) (12250/ ) (18 350/ )
you activate 270 70 12970 ,5% ,75%

Comments and suggestions

From the results obtained, it can be mentioned that all surveyed respondents consider it
necessary to study the declared courses in the bachelor's program "Engineering and
Management in Machine Construction (Automotive)", and that these courses are important or
very important for the training of engineering specialists. Also, the vast majority of the surveyed
respondents agree with the purpose of these courses, their tasks, main competencies and the
distribution of hours by types of training sessions.

Their opinion and proposals are quite important, because they show the direction of development
and modernization of these courses and will allow the improvement of the program, in relation to
the requests of the stakeholders. The implementation of such an approach will increase the quality
of the educational process and help the university to train qualified specialists under the
"Engineering and Management in Machine Construction (Automotive)" program.

The main recommendation of the respondents regarding the subject of the courses, was to add
more practical activities, with demonstrative aspect, the use of various software to develop the
students' hard skills, soft skills being less important.

Also, the respondents provided suggestions regarding the use of specialized software for
laboratory work, such as: Matlab, Simulink, Fluidsim.

Analyzing the respondents' answers, the three 3 main points that you consider the most important
in the teaching-assessment and/or individual work and/or laboratory activities for learning the
disciplines are:

1. Technical and material equipment:
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Laboratory equipment, curriculum support with course notes, didactic support for laboratory work
are important for the smooth running of the courses. Therefore, their advice and suggestions will
allow you to determine the directions of work on the creation of the developed courses and will
undoubtedly ensure their high quality.

2. Improving the curriculum/syllabus:

Adjusting the number of hours for practical work, diversifying teaching methods by introducing
innovative elements in the automotive field and special software for this field. The deeper
connection with industrial units to carry out practical activities directly in companies, to work on
projects with concrete problems in companies.

3. Practical experience through laboratory practice and real-world applications:

Hands-on experience is invaluable for reinforcing theoretical knowledge and developing practical
skills. Laboratory practice allows students to apply theoretical concepts in controlled
environments, gaining firsthand experience with equipment and experimental setups.
Additionally, exposure to real-world applications, such as internship opportunities or industry
collaborations, provides context and relevance to classroom learning.

After processing the questionnaires of stakeholders on improving training courses, the next steps
can be:

1. Analysis of the results: Evaluation and analysis of the data obtained from the questionnaires,
identification of the main problems and needs for improvement of training courses.

2. Formulation of proposals: Based on the analysis of the results, the development of specific
proposals for the improvement of educational courses, including content, teaching methods,
organization of classes and other aspects.

3. Implementation of changes: Implementation of planned measures to improve educational
courses, including updating course content, changing teaching methods, training teachers and
students for new approaches, etc.

4. Evaluation of effectiveness: Monitoring and evaluation of the results of implementation of
changes, identification of positive and negative aspects, adjustment of the strategy of
improvement of training courses in accordance with the needs of stakeholders and the achieved
results.

This cycle can be repeated, allowing to constantly adapt the training courses to the changing
needs and requirements of the participants in the educational process.
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3.7 Contribution of industrial partners to the survey on the
curricula, needed to the labour market

3.7.1 The role of the Subsidiary SNT Ukraine

SNT Ukraine has been taking active part in the preparation stage of the survey. A meeting has
been held between the company and the partner Universities from Ukraine to maintain common
approach to the survey questionnaire preparation. SNT Ukraine’s employees, including CEO,
CTO and CMO have studied the training plans and curricula provided by the above-mentioned
universities to offer consistent advice and recommendation. SNT Ukraine’s CTO has been able
to provide additional comments from the top technical personnel of the selected customers of
SNT, to provide additional views and expertise, benefiting the process. As a result, SNT Ukraine
provided a series of recommendations on adjustment of the training courses in question together
with detailed commentaries explaining the suggested changes.

3.7.2 The role of the ICS DRA Draexlmaier Automotive

ICS DRA Draeximaier Automotive has been involved in preparation of the rollout of the survey.
Two meetings have been held between the enterprise and the three partner Universities from
Moldova, in order to keep the same approach and standard within the formulation of the survey
guestionnaire. At the same time the company requested the training plans and curriculum per
each discipline from the partner Universities. Based on this information the team from the
company which consists of Director, Head of Industrial Engineering Department, Head of
Production Department and Head of Professional Education, came up with comments and
suggestions during the workshop. Additionally, in order to have feedback and opinion on
international level, the ICS DRA Draexlmaier Automotive requested support and advice from the
Headquarters location Fritz Draximaier GmbH & Co. KG from Vilsbiburg, Germany, which also
contributed to the completion of the survey.

As result, ICS DRA Draeximaier Automotive provided the advises about the content of the courses
directly in the survey and additionally provided a separate list of comments on all the courses
which represent high priority and interest for the enterprise.
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4. Summary of the survey, conclusions and
recommendations

The feedback received from academic staff and employers is a very important and necessary
element in the quality assurance of the educational process, which would ensure the sustainability
of newly developed programs and courses in the DIGITRANS project.

1. CPNU
A survey was conducted to gather feedback on planned non-relic courses developed for a project.
Nearly 100% of respondents supported the courses. Suggestions were made regarding course
names and classification as mandatory or optional. Experts recommended a balance between
theoretical and practical training, with slight variations depending on the course. Practical
experience and skills development were emphasized. Suggestions were also provided for types
of control, information resources, and software and hardware to be studied.

The importance of new courses was highlighted, particularly in microcontroller systems
programming and optimization of software code. The acquisition of competencies in various areas
of computer engineering was deemed essential. Recommendations included focusing on real
projects, ensuring access to modern laboratory equipment, and aligning courses with basic
disciplines. Most experts had extensive experience in science, education, and production,
providing valuable insights for course development. Their input is expected to ensure the high
quality of the courses.

2. KhNAHU

The survey respondents unanimously support the inclusion of courses in the bachelor's program
"Electric Vehicles and Automotive Electronics,” with agreement on course objectives, tasks,
competencies, and hour distribution. Suggestions from respondents for additional topics
demonstrate a direction for course development and modernization, reflecting stakeholder
opinions. Understanding the importance of these courses aids in focusing on essential aspects
for both learning and meeting industry demands, enhancing educational quality and producing
qualified graduates.

Key recommendations from respondents include increasing practical experience in employer
settings and car maintenance services and utilizing specialized software for laboratory work, such
as diagnostic scanners and application packages. Analysis of respondent feedback highlights
three crucial areas for mastering electric car disciplines: a desire to learn, knowledge of
foundational principles in physics and electrical engineering, and practical experience through
laboratory practice and real-world applications.

The next steps involve analyzing survey results, formulating proposals for course improvement,
implementing changes, and evaluating effectiveness. This iterative process ensures courses
continuously align with stakeholders' evolving needs, maintaining relevance and quality in the
educational program.

3. LNTU

Respondents overwhelmingly support the relevance and necessity of courses offered in the
"Automotive Transport" educational program. There is broad agreement on course content,
objectives, competencies, and credit allocation. Key suggestions include expanding software
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resources, incorporating more topics on electric and hybrid cars, and increasing practical training
opportunities.

Employer stakeholders identified crucial points for mastering disciplines, aiming to improve
educational quality and align content with industry needs. Identified areas for further improvement
include electric and hybrid cars, emphasizing practical training, and continuous monitoring and
modernization of courses to reflect evolving trends and technologies in road transport.

Future steps for course improvement will follow ISO 9001 principles, involving analysis,
implementation, monitoring, and continuous improvement. This approach ensures courses
remain up-to-date and effectively meet the demands of the road transport industry.

4. TUM

Respondents unanimously support the inclusion of courses in the "Electromechanics
Engineering" bachelor's program, emphasizing their significance in providing foundational
knowledge and practical skills essential for academic and professional development. Their
diverse backgrounds, spanning both industry and education sectors, underscore the broad
consensus on the courses' value and relevance.

Suggestions from respondents focus on expanding software resources, incorporating more topics
on electric and hybrid cars, and increasing practical training opportunities. These
recommendations aim to align curriculum content with industry demands and enhance graduates'
readiness for the workforce.

Respondents also provide insights into effective measures for regulating knowledge mastery,
advocating for a comprehensive approach that includes test works, testing, workshops, and
additional group projects. These methods foster understanding, gauge comprehension, and
promote collaborative learning environments.

Further recommendations include increasing laboratory hours, improving equipment, updating
bibliographic resources, implementing innovative teaching methods, and integrating software for
system modeling. These measures aim to enhance the quality of education and provide students
with dynamic learning experiences.

Future steps involve analyzing survey results, formulating proposals for course enhancement,
implementing changes, and evaluating effectiveness. This iterative process ensures continuous
improvement and adaptation of courses to meet evolving educational and industry needs.

5. USARB

Respondents unanimously support the inclusion of specified courses in the "Engineering and
Management in Automotive Transport" bachelor's program, citing their importance in providing
foundational knowledge and practical skills crucial for academic and professional development.
With diverse backgrounds, including professionals from various enterprises and the education
sector, respondents collectively affirm the relevance and applicability of the proposed courses.

Suggestions from respondents focus on reassessing the current list of laboratory works to better
align practical activities with desired learning outcomes. Additionally, respondents advocate for a
comprehensive approach to regulating knowledge mastery, including test works, testing,
workshops, and additional group projects, to ensure quality attainment within the specified
disciplines.
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Furthermore, respondents provide actionable suggestions for enhancing the educational
experience, such as increasing laboratory hours, improving equipment, renewing bibliographic
resources, implementing innovative teaching methods, and integrating software for system
modeling. Implementing these recommendations can elevate the quality of education and foster
a dynamic learning environment conducive to student success.

Future steps involve analyzing survey results, formulating proposals for course enhancement,
implementing changes, and evaluating effectiveness. This iterative process ensures continuous
improvement and adaptation of courses to meet evolving educational and industry needs.

6. USC

All respondents agree on the necessity and importance of the declared courses in the bachelor's
program "Engineering and Management in Machine Construction (Automotive)" for training
engineering specialists. Their consensus extends to the courses' objectives, tasks, competencies,
and hour distribution. Their opinions and proposals are vital for the development and
modernization of these courses, ensuring alignment with stakeholder requests and enhancing the
program's quality.

Respondents recommend adding more practical activities, emphasizing the use of various
software to develop students' hard skills, while soft skills are deemed less critical. Specialized
software suggestions for laboratory work include Matlab, Simulink, and Fluidsim.

Key points identified by respondents for teaching, assessment, and laboratory activities include
ensuring technical and material equipment availability, enhancing the curriculum with practical
work and innovative teaching methods, and providing practical experience through laboratory
practice and real-world applications.

Future steps involve analyzing survey results, formulating proposals for course improvement,
implementing changes, and evaluating effectiveness. This iterative process ensures continuous
adaptation of training courses to meet evolving needs and requirements of educational
stakeholders.

7. Industrial partners SNT Ukraine and ICS DRA Draeximaier Automotive

In the process of preparing for a survey, both the Subsidiary SNT Ukraine and ICS DRA
Draeximaier Automotive played crucial roles in ensuring alignment and providing valuable input.

SNT Ukraine actively engaged in the survey preparation by holding meetings with partner
universities from Ukraine. Their employees, including key executives like the CEO, CTO, and
CMO, reviewed training plans and curricula, offering advice and recommendations. The CTO also
provided insights from top technical personnel of SNT's customers, enriching the process with
additional expertise. Ultimately, SNT Ukraine provided detailed recommendations for adjusting
training courses.

Similarly, ICS DRA Draexlmaier Automotive contributed significantly to the survey rollout. They
organized meetings with partner universities from Moldova and requested detailed training plans
and curricula for each discipline. Their team, including directors and department heads, provided
comments and suggestions during workshops. Additionally, they sought advice from their
headquarters in Germany, further enriching the survey process. ICS DRA Draeximaier
Automotive provided direct advice on course content in the survey and offered a separate list of
high-priority comments on specific courses important to the enterprise.
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Attachments 1:

Questionnaire of the peer review of experts by courses/ laboratory works study programs from
professional NGOs, research scientific institutes (RSI), enterprises and universities in the
framework of ERASMUS+ Project DIGITRANS /for academic staff/

Questionnaire
of the peer review of experts by
courses/ laboratory works study programs
from professional NGOs, research
scientific institutes (RSI), enterprises and
universities in the framework of
ERASMUS+ Project DIGITRANS

The purpose of the survey

In order to clarify the demand to future
specialists, the business analysis was prepared
at the pre-project’s stage of DIGITRANS.
Therefore, Moldavian and  Ukrainian
universities will finalize the survey of
representatives  of  industry,  research
institutions, HEIs  and professional
association.

This questionnaire has been developed
in order during the project running to get
additional feedback from the stakeholders:
professional NGOs, research scientific
institutes (RSI), enterprises and universities of
Moldova and Ukraine in order to get more
comprehensive analysis of the labor market.

Based on these inputs the matrix of
competences and profile of the required
specialists will be created in each Moldavian
and Ukrainian university.

A Report that analyses the survey results
will be submitted to MC. Workshop 2 to be
held in Athens for discussion and elaboration
the finding of the Report, which will be used
for curriculum, syllabuses, didactic materials.

The obijectives of this survey are:

AHKeTa
ONUTYBAHHSA €KCIEPTiB 32
HABYAJIbHUMH NPOrpaMaMu

KypciB/JabopaTopHuX poOiT Bix
npodeciiiHNX HeypsiI0BUX OpraHizauiii,
HaykoBoO-gocaignux incruryrtis (HAI),

NIANPUEMCTB Ta YHIBEPCUTETIB y paMKax
npoexkty ERASMUS+ DIGITRANS

Meta ONMUTYBAHHSA

Hns  Toro, mo0 YTOYHMTH IOMUT
MalOyTHIX CIeUiaicCTiB, Ha MEepPeANpPOCKTHII
cranii DIGITRANS OyB migrotoBneHuit
Oi3Hec-aHaimi3. TakuM YHHOM, MOJIZABCBHKI Ta
YKpaiHChK1 YHIBEpCUTETH 3MIIACHIOIOTh
ONUTYBAaHHS MPEJCTaBHUKIB MPOMMCIOBOCTI,
HAayKOBUX YCTaHOB, BHIIMX HaBYaJIbHUX
3aKJIa/1iB Ta MpodecifHMX acoriarii.

IIs ankera Oyna po3pobiieHa i TOTO,
mo6 mix yac poOOTH MPOEKTY OTpUMAaTh
JOJAaTKOBUU 3BOPOTHHIA 3B’ A30K BiJ
3alliKaBICHUX CTOpIH: npogeciiiHux
HEYpAJOBHUX OpraHizailiid, HayKOBO-JOCTIIAHUX
IHCTUTYTIB (HAD), HiAIPUEMCTB Ta
yHiBepcuTeTiB Mon10BU Ta YKpaiHu 3 METOI0
OTpUMaHHS OUIBLI TOBHOIO aHaNi3y PHUHKY
Tpar.

Ha ocHOBI 1ux BXigHUX [JaHUX Y
KO)KHOMY MOJIJIaBCBKOMY Ta YKpaiHCBKOMY
yHIBepcUTeTax OyJe CTBOPEHO MAaTPHIIO

KOMIETeHIIH Ta  mpodiib  HEOOXITHHUX
CIIEIIAITICTIB.
3BiT 3 aHaJizoM pe3yibTaTiB

ormutyBaHHs Oyne monano 1o MC. Ceminap 2
Oyne mpoBefieHO B A¢iHax JUisi 0OrOBOpPEeHHs
Ta PO3pOOKM BHCHOBKIB 3BITYy, SKHH Oyze
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» Review of the curricula of courses and
laboratory works for the specialties / study
programs: "Electric  Vehicles and
Automotive Electronics™ for the training of
specialists in the field of physical sciences
within the framework of the 4-year (bachelor)
of teaching cycles;
. Clarifying (comprehending) the
requirements  that  employers  (RSIs/
enterprises/ universities) impose on the
training and qualification programs of
graduates of a practice-oriented magistracy;
 Identification of the requirements that
employers (RSIs/ enterprises/ universities)
apply to the process of training bachelor and
master degree student

The survey data will be used in
Moldavian and Ukrainian universities to
clarify the curricula and study programs of
courses/laboratory works aimed at preparing
engineering-oriented personnel (bachelors and
undergraduates) for High-Tech and science in
the field of electrical engineering, automobile
transport, computer technologies, etc.

BUKOPHCTAHO JII1 HABYAJIbHUX IPOrPaM,
HaBYaJIbHUX TUIAHIB, TUJAKTUYHUX MaTepiaiiB.

Lii 11bOT0 ONUTYBAHHS:

* Ormsan HaBYAIBHHMX IUIAHIB KypCiB  Ta
1abopaTOpHUX pooiT 3a
CIIeliaIbHOCTSAMHU/HABYAIIbHUMH TIPOTPaMaMH:
«EaexkTpomo0ii Ta aBTOMOOiJIbHA
€JIeKTPOHIKAa» I MiATOTOBKH (haxiBIiB y
raimy3i (QIi3WYHHX HAayK y paMmkax 4-pigHoro
(bakamaBpCHKOTO) IUKIIIB HABYAHHS;

* VYTouyHeHHs (YCBiZIOMJIGHHSI) BHMOT, SIKi
poGoTonasii (HA/mignpuemcra/BH3)
BUCYBalOTh IO TIPOrpaM IiArOTOBKH Ta
KBaiQikarii BUITYCKHUKIB MIPaKTHKO-
OpIEHTOBAHOI MariCTpaTypH.

Jani onutyBaHHs Oy1yTh BUKOPHCTaHI B
yHiBepcuTeTax MongoBu Ta YKpaiHu s
YTOYHEHHS HABYAIBHUX IUIAHIB Ta HABYAIBHUX
nporpam KypciB/1abopaTopHUX po0ir,
CIIPSIMOBaHMX Ha IMIJArOTOBKY i1H)KEHEPHO-
Opi€EHTOBaHMX  KajpiB  (OakamaBpiB  Ta
MariCTpaHTiB) JUIsi BHCOKHX TEXHOJIOTIH Ta
HayKH B ramysi €JIEKTPOTEXHIKH,
aBTOMOOUIBHOTO TPAHCHOPTY , KOMIT IOTEpHIi
TEXHOJIOTT Ta iH.
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PART 1/HACTHHA 1
Please give detailed answers to the following questions regarding your professional activity

IIpocumo HagaTH PO3TOPHYTI BiANOBII HA HACTYNHI MUTAHHS OI0 PO3POOIEHUX KYpPCiB

energy, electronics, automotive, transportation technology, etc.?
Yu manu y Bac nonepeaHiid abo MOTOYHHUI TOCBiJl poOOTH B HAYKOBUX NPOEKTaX y cdepi
CJIEKTPUKHU, CHEPTeTHUKH, €JIEKTPOHIKH, aBTOMOOLIIB, TPAHCIIOPTHUX TEXHOJIOTIN TOIIO?
[ yes / Tak
U no / ui
If you answer is "yes," please specify the scientific direction, applied direction of
what? / ¥V pasi BiamoBiii «Tak» BKaXiTh: HAYKOBUIl HANPSIM, MPUKIATHUI HAMIPSIM

N Question /3anuTanns Yes No Justification and notes /IIpuMiTKH, NOSICHEHHS
1. | What is your area of professional activity?
Sxa cdepa Bamroi npodeciitHoi misimpHOCTI?
[ science (HayKa, TOCITiPKSHHS )
[ education (ocpiTa)
O production of high-tech products (Bupo6uwuirTBo high-tech npoayxirii)
U other (denote) (inme)
2. | Have you had previous or current experience training in electrical, energy, electronics,
automotive, transportation technology, etc.?
Uwu OyB y Bac momepeHii ab0 MOTOYHUH JTOCBI/ HABYAHHS €IEKTPHII, €HEPTeTHIII,
€JIEKTPOHIIli, aBTOMOOIISIM, TPAHCTIOPTHUM TEXHOJIOTiSIM TOIIO?
L] yes /Tak
O no/Hi
When you answer is "yes", indicate the direction of preparation / SIkmio Biamosins
«TaK», OMHUIIITH CBIi JOCBI1J
3. | Have you had previous or current work experience in scientific projects in electrical,
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If possible, could you please give us more information about your experience?

Yu mMoryin 0 BH HaZaTH HaM Oinbine indgopmanii npo cBiif npodeciiinmii 1ocBin?
Experience in teaching (/loceio euxnadanns): 3-7 year/ 7-15 year / 15-20 year / >20 year
Experience in science ([Joceio naykoeoi disnibnocmi): 3-7 year | 7-15 year / 15-20 year / >20 year
Experience in production ([{oceio eupoonuuoi disnvnocmi): 3-7 year [ 7-15 year / 15-20 year / >20 year

PART 2 /YACTHUHA 2
Questions by courses/laboratory work study programs / IlutanHsi 3a nporpaMaMu KypciB/JiabopaTopHHX podiT

N Question /3anuranus Yes No Justification and notes /IIpumiTku,
IMOACHCHHSA

1 Do you consider it necessary for the learning of students in the bachelor’s program “Electric Vehicles and Automotive Electronics ”: (If you answer is
"no," please justify your answer)

Uwu BBakaeTe Bu HEOOXiTHUM BUBUYCHHS HACTYITHOI TUCIUILTIHU B OaKkamaBpchKiil mporpami « EjgekTpomo0isi Ta aBToMo0inbHA esieKTPoHiKa»: (Skio
BIJIMTOBI/Ib «Hi» — OOTPYHTYHTE BiAIIOBIIb)

Electric vehicle infrastructure / [ndpactpykTypa exekTpoMoOiTiB

Energy supply and energy saving systems / CHCTeMH eHeprornocTadyaHHs Ta €Hepro30epeKeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enexrponika ta mikpocxemorexnika (H.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta MmikpocxemoTexHika (4.2)

2 Do you agree with the wording of the purpose of this academic discipline (If your answer is *no" - justify your answer)?
Uu 3roasi BY 3 GOpMYITIOBAaHHAM METH J1aHOI HABYAJIBHOI AUCHUILTIHM (SIKIIO BY BiAMOBIN «Hi» - OOTPYHTYHTE CBOIO BiANOBiAb)?

Electric vehicle infrastructure / IndpactpykTypa exexrpoMo0iiB

Energy supply and energy saving systems / CucTeMu €HEProrocTa4aHHs Ta EHEPro30eperKEeHHs
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Electric drive theory (Part 1) / Teopis enexrponpusoxay (Hactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoay (Hactuna 2)

Electric machines and devices / Enexrpuuni Manvnu ta anapatu

Electronics and microcircuit engineering (Part 1) / Enextponika ta MmikpocxemoTexHsika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enexrponika ta MmikpocxemoTexHtika (Y.2)

3 |Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
Uw 3roxHi BU 3 GOpMYITIOBaHHSM 3aBJaHb JaHOI HABYAIFHOI JUCIHILIIHY (SIKIIO BiMTOBIAB «Hi» — BiIMOBiAb 0OTpyHTYITE)?

Electric vehicle infrastructure / [ndpacTpykTypa enekrpoMoOiTiB

Energy supply and energy saving systems / CucTemMu eHeprornoctadanHs Ta €Hepro30epexeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

4 Do you agree with the formulation of the main competencies for which the development of this discipline is directed? (In your answer is ""no," please specify
which of the competencies need further clarification and/or modification):

Uwu 3ronHi Bu 3 hopMyImtoBaHHSIM OCHOBHUX KOMIIETEHTHOCTEH, Ha SKi CIPSIMOBaHHIA PO3BUTOK JAaHOT nucrurutinu:? (Y BiAMOBIII «HI» - BKaXIiTh, AKi 3
KOMIIETEHIII i MOTPeOYIOTh YTOYHEHHS UM 3MiHH):

Electric vehicle infrastructure / [ndpactpykTypa exekTpoMoOiTiB

Energy supply and energy saving systems / Cuctemu eHeprornocradaHHs Ta €Hepro30epexeHHs

Electric drive theory (Part 1) / Teopis enexrponpusoxny (Hactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoxay (Hactuna 2)

Electric machines and devices / EnextpuHi MalvHu Ta anapartu

Electronics and microcircuit engineering (Part 1) / Enextponika ta mikpocxemorexHnika (Y.1)
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Electronics and microcircuit engineering (Part 2) / Enektponika ta MikpocxemoTexHika (Y.2)

5 |Do you agree that the ratio of the number of hours and hours for managed self-study (URS) of students in this program contributes to the full assimilation of
this discipline (If your answer is "no," please give an explanation):

Uw 3ro/iHi BU 3 THM, 110 CIIBBIHOIICHHS KUJTLKOCTI 8y IMTOPHUX TOJMH Ta TOJIMH Ha CAMOCTIHHY POOOTY CTYJICHTIB 3a i€ MPOrPaMOK0 CIIPHSIE TOBHOI[IHHOMY
3acBo€HHIO naHoi quctminiiay (Ilpu BiqnoBimi «Hi» - JaiiTe TOSCHEHHS):

Electric vehicle infrastructure / IngpactpykTypa eaekrpomMo0iniB

Energy supply and energy saving systems / CicTeMH eHepronocTayaHHs Ta CHepro30epeKeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / Enextpuuni MauHu Ta anapartu

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

6 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)?

UYu 3roani Bu 31 3MicToM HaBuabHOTO MaTepialy B porpami JaHoi JUCHIUILTIHT a00 TabopaTopHOi poOoTH (SIKIIO BiMOBIAL «Hi» - BKaXKITh, SIKi pO3JIiIH
Kypcy OTpeOyIOTh 3MiH UM JIOTIOBHEHB)?

Electric vehicle infrastructure / InppactpykTypa eaekTpomMooiiiB

Energy supply and energy saving systems / CucTeMu €eHEprornocTayaHHs Ta eHePro30epeIKeHHsI

Electric drive theory (Part 1) / Teopis enextponpusoay (Yacruna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoxay (Yacruna 2)

Electric machines and devices / EnexTprudHi MamuHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Enexrponika ta mikpocxemorexHika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enextponika Ta MmikpocxemortexHika (4.2)

7 | Do you agree with the distribution of discipline in hours by types of educational classes of this discipline (If your answer is "no" - specify requirements for
changes or additions)?
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Uwu 3romgai Bu 3 po3momiioM roAuH 3a BUAAMU HABYAJIBHUX 3aHATH 3 JaHOI TUCIHILIIHH (SIKIIO BiATOBIAB «HI» - BKOXKITh BUMOTH IIOJ0 3MiH YH JOTIOBHEHB)?

Electric vehicle infrastructure / IndpactpykTypa exexTpoMoOiTiB

Energy supply and energy saving systems / CucTemMu eHepromnocTadaHHs Ta €Hepro30epeKeHHS

Electric drive theory (Part 1) / Teopis enekrponpusoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enexrponika ta mikpocxemorextika (H.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

8 Do you agree with the list of recommended basic literature in the Information/ Methodological Part of the discipline or laboratory work (If you answer is "no™ -
specify the list of main literature)?
Uwu sroani Bu 3 [lepenikoM pekomeHnnoBaHoi ocHOBHOI JitepaTypu (IIpu BiamoBigi «Hi» - BKaXIiTh peKOMeHaalii)?

Electric vehicle infrastructure / IndpactpykTypa enekrpoMoOiTiB

Energy supply and energy saving systems / CucTemu eHeprornoctadaHHs Ta €Hepro30epekeHHs

Electric drive theory (Part 1) / Teopis enexkrponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpuBoxny (Yactuira 2)

Electric machines and devices / EnexTpu4Hi MaluHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Enexkrponika ta mikpocxemorexnika (4.1)

Electronics and microcircuit engineering (Part 2) / Enexrponika ta mikpocxemortexHika (Y.2)

9 Do you agree with the list of recommended supporting (additional) literature in the Information and Methodological part of the course program or laboratory
work (If you answer is "no" - specify the list of supporting literature):
Uwu 3roani Bu 3 IlepenikoM pekoMeHI0BaHO1 TONOMIXKHOI (101aTKOBO1) JliTeparypu (Y pasi BiAmoBili «Hi» - BKaXKITh NEpetiK JONOMDKHOI JiTepaTypH):

Electric vehicle infrastructure / IndpactpykTypa exexTpoMoOiTiB

Energy supply and energy saving systems / CHCTEMHU eHepronocTadyaHHs Ta eHEPro30epeKeHHsI

Electric drive theory (Part 1) / Teopis enekrponpusoay (Yactuna 1)
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Electric drive theory (Part 2) / Teopis enexrponpusoay (Yactuna 2)

Electric machines and devices / Enexrpuuni ManmHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Exexrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHika (Y.2)

10 | What measures to control the quality of mastering knowledge in this discipline, given in the Information and Methodical part of the course program, do you
consider necessary and sufficient (multiply options could be selected):

SKi 3aX011 KOHTPOJIIO SIKOCTI 3aCBOEHHS 3HaHb 3 JaHOT TUCIUILTIHU, HaBe/IeH] B iH(QOpMaIiHHO-METOIUYHIN YaCTHHI IporpamMu Kypcy, Bu BBakaeTe
HEOOXIIHUMU Ta JocTaTHIMH: (MOYKHA O0paTH JICKIJIbKA):

[ testing (TecTyBaHHS)

O control works (KOHTpPOJIBHI POOOTH)

O] writing essays (TBop4i IPOEKTHI poOOTH)

00 workshops (MalicTepkiacy, NpakTUYHI 3aBIaHHS)

[ additional (specify, which)

11 |Do you agree with the recommendations for monitoring the quality of learning and attestation of what? (If your answer is"no," please provide further
suggestions for improving this section of the program)?

Uu 3roani By 3 pekoMeHamisiMu 111010 KOHTPOJIIO AKOCTI HaBYaHHs Ta atectallii (IIpu BimoBiai «Hi» — BHECITh MPOIO3UIIIT 111010 3MIHHU OO PO3ILTY
poOouoi mporpamu)?

Electric vehicle infrastructure / InppactpykTypa eaekTpomMooisiiB

Energy supply and energy saving systems / CucTeMu eHEepronocTayaHts Ta eHepro30epekeHHs

Electric drive theory (Part 1) / Teopist enekrponpusomny (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpusozay (Yacrtuna 2)

Electric machines and devices / EnexTpnudHi MamuHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Enextponika ta mikpocxemorexnika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enextponika Ta MmikpocxemortexHika (Y.2)

12 | Inyour opinion, which set of skills is the program of this discipline aimed at developing (multiple options could be selected):
Ha mo, Ha Bamy aymKy, cipssMOBaHa porpaMa J1aHoi AUCHUILTIHK (MOKHa 00paTH JeKinbKa):
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O formal use of knowledge (popmasibHe BUKOpUCTaHHS 3HAHB)

O development of critical thinking skills (pO3BUTOK KPUTHYHOTO MHCIICHHS)

O use of methods of cause-and-effect analysis (BUKOpUCTaHHS METOIiB IPUYHHHO-
HACJIIIKOBOTO aHANi3y)

0 development of practical experience and skills (po3BUTOK IpaKTHYHOTO TOCBiAY Ta
HaBUYOK)

[ development of new competencies (pO3BUTOK HOBUX KOMIIETCHTHOCTEH)

0 development of independent thinking (po3BUTOK caMOCTiIHHOCTI MHUCIICHHSI)

O development of the ability for non-standard approaches in solving problems and
making decisions (pO3BUTOK 3IaTHOCTI JI0 HECTAHAAPTHUX IMiIXOAIB Y BUPILICHHI
po0OJIeM 1 IPUHHATTI PillIeHb )

O] other (iH1e)

13 |Inyour opinion, what is the importance of this discipline:
VY yomy, Ha Ballly yMKY, TOJISITAE BAXKIIUBICTD €] JUCIUILTIHH:

Electric vehicle infrastructure / [ndpactpykTypa enekTpoMoOiTiB

Energy supply and energy saving systems / Cuctemu eHeprornocTadaHHs Ta eHepro30epeKeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpu4Hi MalmuHu Ta armapatu

Electronics and microcircuit engineering (Part 1,) / Enmextponika ta mikpocxemorexHika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

14 |Emphasize 3 main areas that you consider the most important for mastering this discipline:
Bu3HauuTh 3 OCHOBHI MOMEHTH, SIKi BU BBaYKa€Te HAMBAKIMBIIIMMU JIJIs1 ONIAHYBAHHS I[I€] TUCIUILTIHU:

Electric vehicle infrastructure / IndpactpykTypa exexTpoMoOiiiB

Energy supply and energy saving systems / Cucremu eHepromnocTadaHHs Ta €HEPro30epesKeHHs

Electric drive theory (Part 1) / Teopis enextponpusoay (HYactuna 1)
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Electric drive theory (Part 2) / Teopis enexrponpusoay (Yactuna 2)

Electric machines and devices / Enexrpuuni ManmHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Enextponika ta MmikpocxemoTexHsika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHika (Y.2)

15 | Do you have any suggestions for further improvement of this discipline?
Uu € y Bac MpOIMO3HIIii 00 MOJAIBIION0 BIOCKOHAICHHS i€l JUCIUILTIHU?

Electric vehicle infrastructure / IngpactpykTypa eaekrpomMo0iniB

Energy supply and energy saving systems / CicTeMH €HepronocTayaHHs Ta CHepPro30epeKeHHs

Electric drive theory (Part 1) / Teopis enektponpusoay (HYactuna 1)

Electric drive theory (Part 2) / Teopis enektponpusoy (Hactuna 2)

Electric machines and devices / EnekTpudHi MaliuHu Ta arnapati

Electronics and microcircuit engineering (Part 1) /Enextponika Ta mikpocxemoTextika (4.1)

Electronics and microcircuit engineering (Part 2) /Enexrponika Ta mikpocxemorexHika (4.2)

Comments and suggestions / 3ayBa:keHHs Ta POMO3UILIL
If you have any further comments or suggestions about the problem and/or the content of the questions, please write down your
thoughts in this section / SIkmo y Bac € mpono3uiii 100 MOKpaIeHHs aHKETH, 3alUIIITh CBOT IyMKH B IIbOMY PO3JLIi.

position (mocanma) signature (Tiamnuc) Family name, name (I11B)
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Attachments 2:

Questionnaire of the peer review of experts by courses/ laboratory works study programs from
professional NGOs, research scientific institutes (RSI), enterprises and universities in the
framework of ERASMUS+ Project DIGITRANS /for the industry representatives/

Questionnaire AHKeTa
of the peer review of experts by ONMHUTYBAHHS €KCIEPTIB 32
courses/ laboratory works study programs HABYAJbLHUMH MPOrpaMaMu
from professional NGOs, research KypciB/1adopaTopHux poodirt Bij
scientific institutes (RSI), enterprises and npodeciiiHMX HEYPATOBUX opraHizauiii,
universities in the framework of HayKoBO-A0caiAHuX incruryris (HII),
ERASMUS+ Project DIGITRANS NiANPHEMCTB Ta YHIBEPCUTETIB Y paMKax

npoexkty ERASMUS+ DIGITRANS
The purpose of the survey
MeTa onuTYBaHHS
In order to clarify the demand to future
specialists, the business analysis was prepared Hus  Toro, 1100 YTOYHHTH  TIOIMT
at the pre-project’s stage of DIGITRANS. | MaiiOyTHIX cHemiagicTiB, Ha NEPEANPOCKTHIN
Therefore, Moldavian and  Ukrainian | craaii DIGITRANS 6yB miaroroBieHuii 6i3Hec-
universities will finalize the survey of | amamiz. Takum uYuMHOM, MOJJIABChKI  Ta
representatives  of  industry,  research | ykpainceki YHIBEPCUTETH 3IACHIOIOTh
institutions, HEIs and professional | onuTyBaHHS MPEACTABHUKIB IPOMHUCIOBOCTI,
association. HAYKOBUX  YCTaHOB, BWIIMX  HABYAIbHHX
This questionnaire has been developed | 3aknanis Ta mpodeciiinux acormiartiii.
in order during the project running to get [{# ankera Oyna po3poOiieHa Ui TOTO,
additional feedback from the stakeholders: | mo6 mig wac poOOTH MPOEKTYy OTPUMATH
professional NGOs, research scientific | momaTkoBwuii 3BOPOTHHI 3B’ SI30K BiX

institutes (RSI), enterprises and universities of | 3aikaBneHux CTOpIH: npodeciitaux
Moldova and Ukraine in order to get more | HeypsIoBUX oOpraHisaiiid, HayKOBO-TOCIiTHHX
comprehensive analysis of the labor market. | incTuryTiB (HAD), MiANPUEMCTB Ta

Based on these inputs the matrix of | yniBepcureriB MongoBu Ta YKpaiHu 3 METOHO
competences and profile of the required | oTpumanHs OUIBII MOBHOIO aHAN3y PHUHKY
specialists will be created in each Moldavian | mpari.
and Ukrainian university. Ha ocHOBI 1TuX BXiTHUX JTAHUX Y KO)KHOMY

A Report that analyses the survey results | moniaBcbkoMy Ta yKpaiHCBKOMY YHIBEpPCHUTETaX
will be submitted to MC. Workshop 2 to be | 6yae cTBOpeHO MAaTpHUI0 KOMITETEHIIIH Ta
held in Athens for discussion and elaboration | mpodine HEOOXiTHHUX CIEIiaTiCTIB.
the finding of the Report, which will be used 3BIT 3 aHAJI30M Pe3y/IbTATIB OMUTYBAHHS
for curriculum, syllabuses, didactic materials. | 6yne mnomano g0 MC. Ceminap 2 Oyme
npoeeeHO B AdiHax i OOroBOpeHHS Ta
The objectives of this survey are: pO3pOOKKM  BHICHOBKIB  3BITy, sAKHHA Oyje
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* Review of the curricula of courses and
laboratory works for the specialties / study
programs: "Electric  Vehicles and
Automotive Electronics™ for the training of
specialists in the field of physical sciences
within the framework of the 4-year (bachelor)
of teaching cycles;
. Clarifying (comprehending) the
requirements  that  employers  (RSls/
enterprises/ universities) impose on the
training and qualification programs of
graduates of a practice-oriented magistracy;
* Identification of the requirements that
employers (RSIs/ enterprises/ universities)
apply to the process of training bachelor and
master degree student

The survey data will be wused in
Moldavian and Ukrainian universities to
clarify the curricula and study programs of
courses/laboratory works aimed at preparing
engineering-oriented personnel (bachelors and
undergraduates) for High-Tech and science in
the field of electrical engineering, automobile
transport, computer technologies, etc.

BUKOPUCTAaHO JUIA HABYAJIBHHUX  IpOrpam,
HaBYaJIbHUX TUIAHIB, TUIAKTHYHUX MaTepiaiiB.

1t EOTO ONUTYBAHHS:
* Ornag  HaBYAIBHUX IUIAHIB  KYpCiB  Ta

1a00paTOPHUX pooiT 3a
CHeL1aJbHOCTIMU/HaBYaJIbHUMHM  TIPOTpaMaMHu:
«Enextpomo0ii Ta aBTOMOOLIbHA

eJIeKTPOHiKa» U1l TATOTOBKM (DaxiBIiB Yy
rany3i ¢i3MYHMX HAyK Yy paMmkax 4-piyHOro
(bakamaBpCHKOTO) UKIIIB HABYAHHS;

* VYrtouHeHHs (YCBIJOMJICHHSI) BHMOT, SKi

poboToaaBIi (HAmignmpuemcrea/BH3)
BUCYBalOTh 70 TpOrpaM MiATOTOBKHA Ta
KBaJiQikarii BUITYCKHUKIB MIPaKTUKO-

OpIEHTOBAHOI MaricTpaTypH.

JlaHi onuTyBaHHS OyIyTh BUKOPHCTaHI B
yHiBepcuTeTax MonnoBu Ta YKpaiHH s
YTOYHEHHS] HaBUAIbHUX IUIAHIB Ta HABYAJIbHUX
rporpam KypciB/nabopaTopHuX pooir,
CHOPSIMOBAHUX Ha MIATOTOBKY 1HXKEHEPHO-
Opi€eHTOBaHMX  KajapiB  (OakamaBpiB  Ta
MariCTpaHTiB) JJIS BHCOKHX TEXHOJIOTIH Ta
HayKH B ramysi €JIEKTPOTEXHIKH,
aBTOMOOUIBHOTO TPAHCHOPTY , KOMII IOTEpPHI
TEXHOJIOT11 Ta iH.
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PART 1/HACTHHA 1
Please give detailed answers to the following questions regarding your professional activity

IIpocumo HagaTH PO3TrOPHYTI BiAMOBINi HA HACTYNHI MUTAHHS 00 PO3POOJIEHHX KYPCiB

energy, electronics, automotive, transportation technology, etc.?
Yu manu y Bac nonepeaHiii abo MOTOYHHUI TOCBiJ poOOTH B HAYKOBUX NPOEKTaX y cdepi
CJIEKTPUKH, CHEPTeTUKH, €JIEKTPOHIKH, aBTOMOO1IIB, TPAHCIIOPTHUX TEXHOJIOTiH TOIO?

N Question /3anuTanns Yes No Justification and notes /IIpuMiTKH, NOSICHEHHS
4. | What is your area of professional activity?
Sxa cdepa Bamoi npodeciitnoi mismpHOCTI?
O industrial enterprise (POMHUCIIOBE MiAIPHUEMCTBO)
O production of high-tech (IT) products (BUpOOHHUIITBO BUCOKOTEXHOIOTTYHOT
MIPOYKIIiT)
O IT-services (IT-nocmyrn)
[ transport (TpaHCIIOPT)
L] non-government organization (rpoMajicbka opraHi3alisi, TOBapHUCTBO)
L] other (denote) (ixmie)
5. | Have you had previous or current experience training in electrical, energy, electronics,
automotive, transportation technology, etc.?
Uwu OyB y Bac mormepeHii ab0 MOTOYHUI TOCBI/ HABYAHHS €IEKTPUI, €HEPTEeTHIII,
€JIEKTPOHIIIi, aBTOMOOIJISIM, TPAHCIIOPTHUM TEXHOJIOTISIM TOIO?
U] yes /Tak
U no/ wi
When you answer is "yes", indicate the direction of preparation / SIkmio Bixnosiab
«Tax», OIUIIITE CBIH JOCBIT
6. | Have you had previous or current work experience in scientific projects in electrical,
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O yes / Tak

U no / wi

If you answer is "yes," please specify the scientific direction, applied direction of
what? / ¥V pasi BiamoBii «rak» BKaXiTh: HAYKOBUI HAMPSIM, IPUKIAIHUI HATIPSIM

If possible, could you please give us more information about your experience?

Yu moruiu 60 BM HagaTH HaM Oliblie iHgopmanii npo csiii npodeciiinunii nocsin?
Experience in teaching ([loceio euxnadanns): 3-7 year/ 7-15 year / 15-20 year / >20 year
Experience in science (/loceid naykoeoi disnvnocmi): 3-7 year | 7-15 year / 15-20 year / >20 year

Experience in production ([loceio eupoonuuoi diansnocmi): 3-7 year / 7-15 year / 15-20 year / >20 year

PART 2/ YACTHUHA 2
Questions by courses/laboratory work study programs / lluTanHsi 3a nporpaMaMu KypciB/JiabopaTopHHX posiT

N Question /3anuranns Yes No Justification and notes /IIpumiTkwn,
MMOSICHCHHSHA

1 Do you consider it necessary for the learning of students in the bachelor’s program “Electric Vehicles and Automotive Electronics ”: (If you answer is
"no," please justify your answer)

Uu BBakaeTe Bu HeoOXiJTHUM BUBYEHHS HACTYITHOI AUCHUILUIIHKA B OakanaBpchbKiii nporpami «EjgekTpomodini Ta aBToMO0GiIbHA esleKTpoHiKa»: (ko
BIJIMOBI/Ib «Hi» — OOTPYHTYHTE BiATIOBiIb)

Electric vehicle infrastructure / IndpactpykTypa eaekrpomMo0itiB

Energy supply and energy saving systems / CucTeMU eHeprornocTadyaHHs Ta eHepro30epeKeHHS

Electric drive theory (Part 1) / Teopis enextponpuboay (Hactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoy (Hactuna 2)

Electric machines and devices / EnexTpudHi MamiHu Ta anapati
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Electronics and microcircuit engineering (Part 1) / Enextponika ta mikpocxemorextika (H.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta MmikpocxemoTexHika (Y.2)

2 Do you agree with the wording of the purpose of this academic discipline (If your answer is "no" - justify your answer)?
Uw 3roxHi BU 3 GOpMYITIOBaHHSM METH JaHOI HABYAIBHOI AUCHUIUTIHA (SIKIIO BY BIATIOBIIH «HI» - OOTPYHTYHWTE CBOIO BiAIOBiAb)?

Electric vehicle infrastructure / IndpactpykTypa eaekrpomo0OiniB

Energy supply and energy saving systems / CucteMu €HEProrocTa4aHHs Ta €HEPro30epeKeHHs

Electric drive theory (Part 1) / Teopis enektponpusoy (Yactuna 1)

Electric drive theory (Part 2) / Teopis enektponpusoay (Hactuna 2)

Electric machines and devices / EniekTpudHi MallliHu Ta arnapatu

Electronics and microcircuit engineering (Part 1) / Enexrponika ta Mikpocxemorexnika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enexrponika ta MikpocxemoTexHsika (Y.2)

3 |Do you agree with the wording of the tasks of this academic discipline (If your answer is "no" - justify your answer)?
Uw 3rojHi BU 3 (hOPMYJIIOBAHHAM 3aBJaHb JaHOI HABYAJILHOI JUCHMILIIHY (SIKIIO BiMOBIb «Hi» — BiIOBiAb 00T pyHTYHTE)?

Electric vehicle infrastructure / [ndpacTpykTypa enekrpoMoOiiiB

Energy supply and energy saving systems / Cuctemu eHeprornocradaHHs Ta €Hepro30epexeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta arapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

4 Do you agree with the formulation of the core competencies to which the discipline is intended to be mastered? (In your answer is "no," please specify which of
the competencies need further clarification and/or modification):

Uw 3rosHi BY 3 (OPMYITIOBaHHSM OCHOBHHMX KOMIIETCHIIIH, SKUMH MTEPe10avacThCs OmanyBat JuciuinTiny? (Y BiIMOBIiJI «Hi» - BKaXiTh, SKi 3 KOMITIETEHITi i
NoTPeOYIOTh YTOUHEHHSI YH 3MiHH):

Electric vehicle infrastructure / Indpactpykrypa eaekrpomMooiniB
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Energy supply and energy saving systems / CHCTEMH €HEpTroOTIOCTaYaHHs Ta CHEPro30epe/KCHHS

Electric drive theory (Part 1) / Teopis enexrponpusoxay (Hactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoay (Hactuna 2)

Electric machines and devices / Enextpuuni MammHu ta anaparu

Electronics and microcircuit engineering (Part 1) / Enexrponika ta Mikpocxemotexnika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enextponika ta MikpocxemoTexHsika (Y.2)

5 Do you think that the lecture material will allow students to reveal the essence of the discipline, will allow them to achieve the main goal and educational results

of the discipline? (If your answer is ""no," please give an explanation):
Sk BU BBaxkaeTe, JIEKUIHHUNA MaTepian JO3BOJIUTH CTYACHTaM PO3KPUTH CYTHICTh TUCIMILTIHU, JO3BOJIUTH IOCATTH OCHOBHOI METH Ta HABYAILHUX PE3yJbTATIB

mucturiinu? ([lpu BiqnoBiai «Hi» - alTe MOSCHEHHS):

Electric vehicle infrastructure / IngpactpykTypa eaekrpomo0iniB

Energy supply and energy saving systems / CHCTEMH €HEPromnocTayaHHs Ta CHEPro30epeIKCHHS

Electric drive theory (Part 1) / Teopis enektponpusoay (HYactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoay (Yacruna 2)

Electric machines and devices / Enexrpuuni ManmHu Ta anapatu

Electronics and microcircuit engineering (Part 1) / Enekrponika ta Mmikpocxemorexnika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enexrponika ta MmikpocxemoTexHika (Y.2)

6 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)?

Sk BU BBaKaeTe, UM JIOTIOMOKE 3alIPOTIOHOBAHMI TIEpeNTiK JJa00OpaTOPHHUX 1 MPAKTUYHKUX POOIT PO3BUHYTH BCi MPAKTUYHI KOMIIETEHIIi1, 3asBJI€HI TIPOTrPaMoro
Jucuumutinu? (SIKIIo BiINOBIb «Hi» - BKAXITh, SIKi PO3JIIK Kypcy MOTpeOyIOTh 3MiH UM JJOTIOBHEHB)?

Electric vehicle infrastructure / Iadpactpykrypa enekrpomobinis

Energy supply and energy saving systems / CHCTEMHU €HepronocTadyaHHs Ta eHEPro30epeKeHHsI

Electric drive theory (Part 1) / Teopis enextponpuBoay (Hactuna 1)

Electric drive theory (Part 2) / Teopis enextponpusoay (Yactuna 2)
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Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexnika (4.1)

Electronics and microcircuit engineering (Part 2) / Enextporika ta MikpocxemoTexHika (4.2)

7 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)?

Uu € y Bac mpono3uiii o0 3MiHM NepetiKy JeKIiHHIX JJa00PaTOPHHUX Ta MPAKTUIHUX poOiT? (SIKIO BiAMOBIAE «Taky» - BKAXKITh BUMOTH IIOJI0 3MIiH Yl
JIOTIOBHEHbD)

Electric vehicle infrastructure / IndpactpykTypa exekTpoMoOiTiB

Energy supply and energy saving systems / CHCTeMH eHeprornocTayaHHs Ta CHEPro30epeKeHHs

Electric drive theory (Part 1) / Teopis enextponpuBoay (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta mikpocxemorexHika (4.2)

8 Do you have any recommendations for using specialized software for laboratory works? (If you answer is "yes" — give recommendations)
Uu € y Bac npono3uiiii o0 BUKOPUCTaHHS CIIEI[ialli30BaHOTO MPOTPAMHOT0 3a0e3MedeH s Ui 1a00paTOpHUX pooiT?
(Ilpu BiOMOBIJ «Taky» - BKAXKITh peKOMeHaIlii)?

Electric vehicle infrastructure / Iadpactpykrypa enekrpomobinis

Energy supply and energy saving systems / CucteMn eHepronoctadyanHst Ta eHepro30epexeHHs

Electric drive theory (Part 1) / Teopis enexrponpusoay (Yacruna 1)

Electric drive theory (Part 2) / Teopist enexrponpusozay (Yactuna 2)

Electric machines and devices / EnexTpudni MamiHu Ta armapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexnika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika Ta mikpocxemotexsika (4.2)

9 What in your opinion, is the program of this discipline aimed at (multiple options could be selected):
Ha mo, Ha Bamry aymKy, cipsMoBaHa MporpamMa JIaHOi IUCIMILTIHA (MOKHA 00paTH IeKiIbKa):

210



BRI the European Union

o’ ]
alGlTpANS Co-funded by

101127683 — DIGITRANS — ERASMUS-EDU-2023-CBHE

O formal use of knowledge (popmasibHe BUKOpUCTAaHHS 3HAHB)

O development of critical thinking skills (pO3BUTOK KPUTHYHOTO MHCIICHHS)

O use of methods of cause-and-effect analysis (BUKOpUCTaHHS METOIiB IPUYHHHO-
HACJIIIKOBOTO aHaNi3y)

O development of practical experience and skills (po3BUTOK PaKTUIHOTO TOCBiY Ta
HaBHYOK)

[ development of new competencies (PO3BUTOK HOBUX KOMIICTCHTHOCTEH )

0 development of independent thinking (po3BUTOK caMOCTiIHHOCTI MHUCIICHHSI)

O development of the ability for non-standard approaches in solving problems and
making decisions (pO3BUTOK 3IaTHOCTI JI0 HECTAHAAPTHUX IMiIXOIB Y BUPILICHHI
po0OJIeM 1 IPUHHATTI PillIeHB )

[ other (inie)

10 |What, in your opinion, is the importance of this discipline:
Y yomy, Ha Bally yMKY, OJISITAE BAXKIIUBICTD €T JUCIUILTIHH:

Electric vehicle infrastructure / IndpactpykTypa exekTpoMoOiTiB

Energy supply and energy saving systems / Cuctemu eHeprornocradanHs Ta €Hepro30epexeHHs

Electric drive theory (Part 1) / Teopis enexrponpuBony (Yactuna 1)

Electric drive theory (Part 2) / Teopis enextponpuBoay (Yactuna 2)

Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexHika (4.1)

Electronics and microcircuit engineering (Part 2) / Enekrponika ta MmikpocxemorexHika (4.2)

11 |Emphasize 3 main areas that you consider the most important for mastering this discipline:
BusHauuTh 3 OCHOBHI MOMEHTH, SIKi BU BBAXKA€TE HANBAKIIMBIIIMMU JIJIsl OTIAHYBAHHS II€1 TUCIUTUTIHU:

Electric vehicle infrastructure / Indpactpykrypa eaekrpomooiniB

Energy supply and energy saving systems / CucTemu eHeprornocradanHs Ta €Hepro30epexeHHs

Electric drive theory (Part 1) / Teopis enexrponpusoxay (Hactuna 1)

Electric drive theory (Part 2) / Teopis enexrponpusoay (Hactuna 2)
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Electric machines and devices / EnexTpudHi MammiHu Ta amapaTi

Electronics and microcircuit engineering (Part 1) / Enekrponika ta mikpocxemorexnika (4.1)

Electronics and microcircuit engineering (Part 2) / Enextponika Ta mikpocxemorextika (4.2)

12 | Do you have any suggestions for further improvement of this discipline?
Uu € y Bac mpoIo3ullii 00 MOJAIBIION0 BIOCKOHAICHHS i€l JUCIHUILTIHU?

Electric vehicle infrastructure / Iadpactpykrypa enekrpomobinis

Energy supply and energy saving systems / CicTeMH €HepronocTayaHHs Ta CHepro30epeKeHHs

Electric drive theory (Part 1) / Teopis enektponpusoay (HYactuna 1)

Electric drive theory (Part 2) / Teopis enekrponpusoay (Hactuna 2)

Electric machines and devices / EnekTpudHi MaliuHu Ta arnapati

Electronics and microcircuit engineering (Part 1) / Enexrponika ta mikpocxemorexnika (Y.1)

Electronics and microcircuit engineering (Part 2) / Enextponika Ta MikpocxemoTexHika (Y.2)

Comments and suggestions / 3ayBa:keHHsI Ta IPONMO3M Ll
If you have any further comments or suggestions about the problem and/or the content of the questions, please write down your
thoughts in this section / SIkio y Bac € mpono3uiiii 100 MOKpaIleHHS aHKETH, 3alUIIITh CBOT IyMKH B IIbOMY PO3LJIi.

position (mmocaza) signature (miarnuc) Family name, name (I115)
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Attachments 3:

CPNU Questionnaire of the peer review of experts by courses/ laboratory works study programs
from professional NGOs, research scientific institutes (RSI), enterprises and universities in the

framework of ERASMUS+ Project DIGITRANS.

Questionnaire
of the peer review of experts by
courses/ laboratory works study programs
from professional NGOs, research scientific
institutes (RSI), enterprises and universities in
the framework of ERASMUS+ Project
DIGITRANS
«Digital transformation of HEIs education
process in Ukraine and Moldova for
sustainable engagement with enterprises»

This questionnaire was developed within
the framework of the DIGITRANS project -
deliverable D1.3 Studies and Report on
curricula, needed to the labour market of
Ukraine and Moldova - in order to receive
additional feedback from stakeholders:
professional non-governmental organizations,
scientific -research institutes, enterprises and
universities of Moldova and Ukraine in order
to obtain a more complete analysis of the labor
market.

Obijectives of this survey:

+ Review of existing educational
programs and training plans for specialists in
the direction of digitization;

* Clarification (awareness) of the
requirements that employers (research
institutes/enterprises/universities) put forward
for training and qualification programs for
graduates of practice-oriented
bachelor's/master's degrees in the direction of
digitalization.

Based on these input data, each
Moldovan and Ukrainian university will create
a matrix of competencies and a profile of the
necessary specialists in the direction of

AHKeTa
OIUTYBaHHS €KCIIEPTIB 32 HABYAJIbHUMHU
nporpamMamu KypciB/IadopaTOpHHUX POOIT BiJl
npodeciiiHuX HeYPSAOBUX OpTaHi3allii,
HayKoBO-Aocmigaux incrutytis (HI),
HiANPUEMCTB Ta YHIBEPCUTETIB Y paMKax
npoexty ERASMUS+ DIGITRANS
«udposa Tpanchopmallis OCBITHHOTO
IPOIECY BUIIUX HABYAIBHUX 3aKJIQIIB B
VYkpaini Ta MonoBi st cranoi B3aeMOJIii 3
1 IPUEMCTBAMU

s ankera Oymna po3poOiieHa B paMKax
npoektry DIGITRANS - pesynasrar DI1.3
JocmimkeHHss Ta 3BIT Tpo  HaBYAJIbHI
nporpamu, HeoOXiTHI pUHKY Tparli YKpainu ta
MoJ/10BH - 3 METOIO OTPUMaHHS J10IaTKOBOTO
3BOPOTHOTO 3B'SI3KY BiJI 3aI[iKaBICHUX CTOPIH:
npodeciiHuX  HEYpsIIOBUX  Oprasizanii,
HAyKOBO-JOCITHUX IHCTUTYTH, TIAIPUEMCTBA
Ta YyHiBepcuTeTd MonjgoBu Ta YKpaiHM 3
METOI0 OTPUMAaHHs OUIBII TOBHOIO aHali3y
PHUHKY Tparii.

[imi pOoro OMUTYBAHHS:

* [Iepersa icHytOUMX OCBITHIX IpOrpam
Ta TJaHiB MIATOTOBKU (DaxiBIIB Yy HampsSMKY
1 poBizalii;

* YrouHeHHs (YCBiJJOMJIGHHSI) BUMOT,
SIK1 poboToaaBIIi
(HA/mianpuemcTBa/yHIBEpCUTETH )
BUCYBalOTh JI0 TMpOrpaM IMArOTOBKH Ta
MIABUIIEHHS  KBajiQikamii  BUITYCKHUKIB
MIPaKTUKO-OPIEHTOBAHOTO OakaiaBpa/maricTpa
HanpsMy ¢ poBizalii.

Ha ocHOBI HUX BXIOHUX JaHUX KOKEH
MOJITOBCHKUN Ta YKpaiHCHKUI YHIBEPCUTET
CTBOPUTH MATPULI0 KOMIETEHIH Ta mpodiiab
HEOOXIIHMX  CHEI[aliCTIB Y  HalpsMKy
nugposizamii  OcBITU. 3BIT 3  aHAII30M
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digitalization of education. A report analyzing
the results of the survey will be submitted to
the MC. Workshop 2 will be held in Athens to
discuss and develop the conclusions of the
report, which will be used for curricula,
curricula, didactic materials.

The survey data will be used in the
universities of Moldova and Ukraine to clarify
educational plans and syllabi of training
programs of courses/laboratory work aimed at
training  engineering-oriented  personnel
(bachelor's and master's students) for high
technologies and science in the fields of digital
electrical  engineering, electric  mobile
transport, computer technologies, etc.

pe3ysbTaTiB onuTyBaHHs Oye nogano 10 MK.
Ceminap 2 BigOynetbcss B Adinax mis
00TrOBOpEHHS Ta PO3POOKH BUCHOBKIB 3BITY,
Kl OyayTh BHUKOPHCTaHI Il HaBUYaJIbHUX
IUTaHIB, HABYAJIBHUX IUIAHIB, JUJAKTHYHUX
Marepiais.

JlaH1 onuTyBaHHS OYJIyTh BHKOPHCTAaHI
B yHiBepcuTeTax MoimoBu Ta YKpaiHU ist
YTOYHCHHSI HABYAIbHUX IUIAHIB 1 HABYAIBHHUX
nporpaM  KypCOBHX/Ta0OpaTopHUX  poOiT,
CHOpPSMOBAHMUX Ha MIJITOTOBKY i1H)KEHEPHO-
OpiEHTOBaHMX KaJpiB (OakanaBpiB i MaricTpis)
JUIS BUCOKHMX TEXHOJIOTIM 1 HayKW B raiysi
UPPOBUX  TEXHOJOTIH.  EJIEKTPOTEXHIKa,
eJIEKTPOMOOUTBHUI TPAHCIIOPT, KOMIT FOTEpHIi
TEXHOJIOTI1 Ta iH.
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N Question /3anuTanns Justification and notes /TIpumiTKu, NosICHEHHSsI

1 What is your area of professional activity?
Sxa chepa Bamoi nmpodeciiinoi AismmbHOCTI?
[ science (Hayka, JOCIIIKCHHS)
[ education (ocBiTa)
O production of high-tech products (Bupo6uuirteo high-tech mpomyxirii)
[ other (denote) (iH1e)

2. | Have you had previous or current experience training in digitalization area.?
Uu OyB y Bac MonepeHiin ab0 MOTOYHUH TOCBIT HaBYaHHA y cepi IipKuTaTi3arii?
O yes /Tak
O no/mi
When you answer is "yes", indicate the direction of preparation / SIkmio Biamosinb
«TaK», OMHUIIITH CBIi JOCBIJ

3. | Have you had previous or current work experience in scientific projects in digitalization
area.?
Uwu manu y Bac norniepe/iHii a00 MOTOYHHHN JTOCBiJl pOOOTH B HAYKOBHX MPOEKTaX y cdepi
I DKUTATi3aii?

Ll yes / Tak

L no / i

If you answer is "yes," please specify the scientific direction, applied direction of
what? / ¥V pasi BiIoBiii «Tak» BKaXiTh: HAYKOBUI HAMPSIM, IPUKIIAHUAN HAMIPSIM

If possible, could you please give us more information about your experience?

Yu morsiu 6 BM HagaTu HaM Ouibiie indgopmauii npo cBiii npogeciitnuii 1ocin?
Experience in teaching (oceio euxnaoanns): 3-7 year/ 7-15 year / 15-20 year / >20 year
Experience in science ([loceio naykoeoi dianvnocmi): 3-7 year [ 7-15 year / 15-20 year / >20 year
Experience in production (/]oceio eéupoonuuoi disnsnocmi): 3-7 year [ 7-15 year / 15-20 year / >20 year
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PART 2 /YACTHUHA 2
Questions by courses/laboratory work study programs / Ilutanss 3a nporpaMaMu KypciB/J1aGopaTopHuX pooiT

N Question /3anuTanus ‘ 1 ‘ 2 ‘ Justification and notes /IIpumimku, nosicnenus

1 Do you support the inclusion of such a discipline in the specified educational program: 1- «Yes», 2- "No”? (If you answer is "No," please justify your answer)

Uwn migrpuMyere By BKITIOYEHHS Takoi TUCIUILTIHY Y BKa3aHy OCBITHIO niporpamy: 1- «Taky, 2- « Hiy (Sxmo Bianosias «Hi» — o0rpyHTYiiTE BiIMTOBIAb)

bachelor’s program  “Computer Engineering” / o6axanaspcokiii  npozpami
«Komn’romepna insrcenepiay

Microcontroller Systems Programming / [IporpamyBaHHsI MiKpOKOHTPOJIEPHUX CHCTEM

Systems on Chip / Cuctemu Ha giri

Design of Digital Devices / [IpoekryBanHs IM(POBHUX IPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axanaepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €EKTPUIHAX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcuokii
npozpami « Tenexomynikayii ma padiomexnikay

Digital Systems of Telecommunications / Lfughposi cucmemu menexomynixayii

bachelor’s program “Electronics of robotic systems and complexes” / baxkanaepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / EmekrpoHika poOOTOTEXHIYHUX CHUCTEM i
KOMIUIEKCIB

2 Which block should this course be assigned to: 1 - selected, 2 -mandatory?
Yu 3200Hi 6U 3 GIOHECEHHAM OUCYUNTIHU 00 8KA3AH020 OJIOKY Jucyuniin: 1 — eubipxosi, 2 — 0006 ’513k06i?

bachelor’s program  “Computer Engineering” / 0akanagpcovkini  npozpami
«Komn’romepna insicenepin»

Microcontroller Systems Programming / [IporpamyBaHHSI MiKDOKOHTPOJIEPHHX CHCTEM

Systems on Chip / Cucremu Ha i
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Design of Digital Devices / [IpoekTyBaHHsI TU(PPOBUX TPHCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axkanaepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUIHAX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcuokii
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / Llugposi cucmemu menexomynixayii

bachelor’s program “Electronics of robotic systems and complexes” / 6axanagpcuokiit
npozpami « Tenexomynikayii ma padiomexnikay

Electronics of robotic systems and complexes / EmekrpoHika poOOTOTEXHIYHHUX CHUCTEM i
KOMIUIEKCIB

3 In your opinion, what should be the percentage distribution of theoretical and practical training in this course 1- theoretical, 2 -practical?
AHrum Ha eaw no2is0 noguner 6ymu po3nooii meopemudHoi ma npakmuyHoi nioeomosku 3 0anoi oucyuniinu y giocomxax. 1 — meopmemuuna, 2 -

npakmuuHa?

bachelor’s program “Computer Engineering” / 0akanagpcovkiii  npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / [IporpamMyBaHHS MiKpOKOHTPOJIEPHHX CHCTEM

Systems on Chip / Cucremu Ha girmi

Design of Digital Devices / [IpoekTyBaHHS ITUPPOBUX TPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axkanaspcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUIHNX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcukii
npozpami « Tenexomynikayii ma padiomexnikay

Digital Systems of Telecommunications / L{ugpposi cucmemu menexomyHikayiti
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bachelor’s program “Electronics of robotic systems and complexes” / 6axanaspcuokiit
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / EmekTpoHika poOOTOTEXHIYHHX CHCTEM i
KOMIUIEKCIB

4 For each of the courses, its program should be aimed at the following (several options can be chosen): 1- «Yes», 2- "No”?
JJ1s KO’KHOT IMCIMILTIHY, i1 mporpaMa IMOBHHHA OYTH CIIpSIMOBaHa HB (MOXKHA 00OpaTu AeKijbKa BapiaHTiB): 1- « Taxy, 2- « Hi»?

bachelor’s program  “Computer Engineering” / o0akanagpcovkiii  npozpami
«Komn’romepna inotcenepiny

Microcontroller Systems Programming / [IporpamyBaHHsI MiKpOKOHTPOJIEPHUX CHCTEM

e formal use of knowledge (hopmansHe BUKOpUCTaHHS 3HAHD)

e development of critical thinking skills (po3BuTox KpUTHYHOTO MUCIICHHS)

e use of methods of cause-and-effect analysis (BuKopucTaHHs METO/IIB
MPUYUHHO-HACIIJKOBOTO aHAIIi3Y)

e development of practical experience and skills (po3BUTOK IPaKTUYIHOTO
JTIOCBI/Ty Ta HABUYOK)

e development of new competencies (pO3BUTOK HOBUX KOMITETEHTHOCTEH)

e development of independent thinking (po3BUTOK caMOCTIHHOCTI
MUCJIEHHS)

e development of the ability for non-standard approaches in solving
problems and making decisions (po3BHTOK 3JaTHOCTI JJO HECTAHAPTHUX
MiXO/IiB Y BUPIIIEHH] TPOOIIEM 1 MPUIHSTTI PillIeHB)

e other (inme)

Systems on Chip / Cucremu Ha girmi

e formal use of knowledge (hopmanibHe BUKOpUCTAaHHS 3HAHD)

e development of critical thinking skills (pO3BUTOK KpUTHYHOT'O MHUCJIEHHS)

e use of methods of cause-and-effect analysis (Buxopucranus metois
MPUYUHHO-HACIIKOBOTO aHaJIi3y)

e development of practical experience and skills (po3BUTOK IPaKTUYIHOTO
JOCBiZly Ta HABHYOK)

e development of new competencies (pO3BUTOK HOBUX KOMIICTEHTHOCTEH)
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development of independent thinking (po3BUTOK caMOCTiHHOCTI
MHCJICHHS)

development of the ability for non-standard approaches in solving
problems and making decisions (po3BHTOK 34aTHOCTI JO HECTAHJAPTHUX
MiAXOIB y BUPilIEHHI po0iIeM i MPUUHATTI PilllcHb)

other (imrme)

Design of Digital Devices / TIpoexTyBanHs u(ppOBUX MPUCTPOIB

formal use of knowledge (popmanbHe BUKOpHCTaHHS 3HAHD)
development of critical thinking skills (po3BUTOK KpUTHYHOTO MUCIICHHST)
use of methods of cause-and-effect analysis (BUKOpUCTaHHS METO/IIB
MPUYUHHO-HACIIJKOBOTO aHATII3Y)

development of practical experience and skills (po3BUTOK paKTHYHOTO
JTOCBI/Ty Ta HABUYOK)

development of new competencies (pO3BHTOK HOBUX KOMITETEHTHOCTE)
development of independent thinking (po3BuToK camocTiitHOCTI
MUCJIEHHS)

development of the ability for non-standard approaches in solving
problems and making decisions (pO3BUTOK 37aTHOCTI JJO HECTAHIAPTHUX
MiXO/IiB Y BUPIIIICHH] TPOOIIEM 1 MPUIHSATTI PillIeHb)

other (ixme)

bachelor’s program “Telecommunications and Radio Engineering” / daxanagpcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUIHAX CXEM

formal use of knowledge (popmanbHe BUKOpHCTaHHS 3HAHD)
development of critical thinking skills (po3BUTOK KPUTHYHOTO MUCIICHHSI)
use of methods of cause-and-effect analysis (BUKOpUCTaHHS METO/1iB
MPUYUHHO-HACIIJKOBOTO aHAJIi3Y)

development of practical experience and skills (po3BUTOK paKTHYHOTO
JTIOCBI/Ty T2 HABUYOK)

development of new competencies (PO3BUTOK HOBUX KOMITETEHTHOCTE)
development of independent thinking (po3BUTOK caMOCTiIHHOCTI
MUCJICHHS)
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e development of the ability for non-standard approaches in solving
problems and making decisions (po3BHTOK 34aTHOCTI JO HECTAHIAPTHUX
MiXO/IB Y BUPIIICHH] TPOOIIEM 1 MPUIHSATTI PillIeHb)

e other (ixme)

master’s program “Telecommunications and Radio Engineering” / mazicmepcuokiil
npozpami « Tenexomynikayii ma padiomexnixay

Digital Systems of Telecommunications / Llughposi cucmemu menekomynixayii

e formal use of knowledge (hopmansHe BUKOpUCTaHHS 3HAHD)

e development of critical thinking skills (p03BUTOK KPUTHYHOTO MUCIICHHSI)

e use of methods of cause-and-effect analysis (BuKopucTaHHs METOIIB
MPUYUHHO-HACIIAKOBOTO aHATII3Y)

e development of practical experience and skills (po3BUTOK mpakTUIHOTO
JIOCBIJTy Ta HABUYOK)

e development of new competencies (pPO3BHTOK HOBHX KOMIIETEHTHOCTEH)

e development of independent thinking (po3BUTOK caMOCTIHHOCTI
MUCJIEHHS)

e development of the ability for non-standard approaches in solving
problems and making decisions (po3BHTOK 34aTHOCTI JJO HECTAHAPTHUX
MiIXO/IiB Y BUPIIIICHH] TPOOIIEM 1 MPUIHSATTI PillIeHb)

e other (inme)

bachelor’s program “Electronics of robotic systems and complexes” / 6axanaspcokii
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / EnexTpoHika poOOTOTEXHIYHMX CHCTEM i
KOMILJICKCiB

e formal use of knowledge (hopmansHe BUKOpUCTAHHS 3HAHD )

e development of critical thinking skills (pO3BUTOK KPUTHYHOT'O MHCJICHHS)

e use of methods of cause-and-effect analysis (BuKopucTaHHs METO/IiB
MPUYUHHO-HACIIJKOBOTO aHAITi3y)

e development of practical experience and skills (po3BUTOK IPaKTUYHOTO
JIOCB1/Iy Ta HABUYOK)

e development of new competencies (p0O3BUTOK HOBUX KOMIIETEHTHOCTEH)
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e development of independent thinking (po3BuTok camocTiiHOCTI
MHCJICHHS)

e development of the ability for non-standard approaches in solving
problems and making decisions (po3BHTOK 34aTHOCTI JO HECTAHJAPTHUX
MiAXOIB y BUPilIEHHI po0iIeM i MPUUHATTI PilllcHb)

e other (ixme)

5 For each of the courses, its program should be aimed at the following (several options can be chosen): 1- «Yes», 2- "No”?
JJ1s1 KO’KHOT IMCIMILTIHY, i1 mporpaMa MOBHHHA OYTH CIIpSIMOBaHa HB (MOXKHA 0OpaTH AeKijbKa BapiaHTiB): 1- « Taxy, 2- « Hi»?

bachelor’s program “Computer [Engineering” / 6axanaepcokiii npozpami
«Komn’romepna inotcenepiay

Microcontroller Systems Programming / I[IporpamMyBaHHS MiKpOKOHTPOJIEPHHUX CHCTEM

testing (TecTyBaHHS)

control works (KOHTpOJIBHI POOOTH)

writing essays (TBOpUi IpOEKTHI poOOTH)
workshops (MalicTepkiiacy, TpaKTHYHI 3aBJaHHS)
e additional (specify, which)

Systems on Chip / Cucremu Ha girmi

testing (TecTyBaHHS)

control works (KOHTpOJIBHI POOOTH)

writing essays (TBOpYi IPOEKTHI poOOTH)
workshops (MalicTepkiiacu, TpaKTHYHI 3aBJaHHS)
e additional (specify, which)

Design of Digital Devices / [IpoekTyBaHHS TUPPOBUX TPUCTPOIB

testing (TecTyBaHHs)

control works (KOHTPOJIEHI pOOOTH)

writing essays (TBOpYi IPOEKTHI poOOTH)
workshops (MalicTepkiiacH, IPaKTHYHI 3aBIaHHS)
e additional (specify, which)

bachelor’s program “Telecommunications and Radio Engineering” / 6axkanaspcokiil
npozpami « Tenexomynikayii ma padiomexnikay
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Electrical Circuit Design / IIpoekTyBaHHS €IEKTPHYHUX CXEM

testing (TecTyBaHHs)

control works (KOHTpOJIEHI pOOOTH)

writing essays (TBOpUi IpPOEKTHI poOOTH)
workshops (MalicTepkiacu, IpakTHYHI 3aBJaHHs)
e additional (specify, which)

master’s program “Telecommunications and Radio Engineering” / mazicmepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / L{ughposi cucmemu menexomyHikayii

testing (TecTyBaHHS)

control works (KOHTpOJIBHI POOOTH)

writing essays (TBOpUi IPOEKTHI poOOTH)
workshops (MaticTepkiacy, paKTHYHI 3aBJaHHS)
o additional (specify, which)

bachelor’s program “Electronics of robotic systems and complexes” / 6axanaspcokiil
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / EnexTpoHika pOOOTOTEXHIYHHMX CHCTEM 1
KOMILJICKCiB

testing (TecTyBaHHs)

control works (KOHTpOJIEHI pOOOTH)

writing essays (TBOpYi IPOEKTHI poOOTH)
workshops (MalicTepkiiacH, IPaKTHYHI 3aBIaHHS)
additional (specify, which)

Can your organization facilitate practical training in the specified discipline: 1- «Yes», 2

Yu mooice sauia opeanizayis cnpusmu npaxkmuynil niocomosyi 3a exazanoio oucyuniinoro: 1- «Taxy, 2- «Hiy?

“NO n?

bachelor’s program “Computer Engineering” / o0axanaspcvkiii npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / IIporpaMmyBaHHS MiKpPOKOHTPOJIIEPHHUX CUCTEM

Systems on Chip / Cuctemu Ha irmi
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Design of Digital Devices / [IpoekryBaHHS IU()POBUX MPHUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / baxanaepcukiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPHIHAX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcokii
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / L{ughposi cucmemu menekomyHikayi

bachelor’s program “Electronics of robotic systems and complexes” / baxanaepcukiii
npozpami « Tenexomynikayii ma padiomexnikay

Electronics of robotic systems and complexes / EmekTpoHika pOOOTOTEXHIYHHX CHCTEM 1
KOMIUIEKCIB

7 Is your organization interested in specialists in the field of discipline: 1- «Yes», 2-" No”?
Yu sayixaenena eauia opeanizayis y gaxieysax 3 nanpsamy oucyuniinu: 1- «Taxy, 2- «Hi»?

bachelor’s program “Computer Engineering” / 0akanagpcovkiii  npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / [IporpamyBaHHsI MiKpOKOHTPOJIEPHUX CHCTEM

Systems on Chip / Cuctemu Ha yiri

Design of Digital Devices / [IpoekryBaHHs 1IM()POBHUX TPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axanagpcuoKiit
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / IIpoekTyBaHHS €IEKTPHYHNAX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcokiil
npozpami « Tenexomynikayii ma padiomexnikay

Digital Systems of Telecommunications / L{ughposi cucmemu menexomyHixayiil

bachelor’s program “Electronics of robotic systems and complexes” / 6axkanagpcokii
npozpami « Tenexomynikayii ma padiomexnika»
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Electronics of robotic systems and complexes / EnekrpoHika poOOTOTEXHIYHHMX CHCTEM i
KOMIUIEKCIB

8 |What information resources, in your opinion, should be included in the teaching of this discipline? (Please, answer in the notes)

Slxi indopMartiiiHi pecypcu, Ha Balry IyMKY, CIif TOTYyYHTH OO BUKIAAAHHA JaHO! AucuuIutian? (,0yap 1acka, HaJaiTe BiMOBIIAs Y IPUMITKAX)

bachelor’s program “Computer Engineering” / 6axanaspcovkiii  npozpami
«Komn’romepna inotcenepiay

Microcontroller Systems Programming / [IporpamyBaHHsI MiKpOKOHTPOJIEPHUX CHCTEM

Systems on Chip / Cuctemu Ha gimi

Design of Digital Devices / [TpoektyBaHHs IU()POBUX MPHUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axanagpcuokiil
npozpami « Tenexomynikayii ma padiomexnikay

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPUIHUX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcokiil
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / [Jughposi cucmemu menexomyHikayii

bachelor’s program “Electronics of robotic systems and complexes” / baxanagpcokiii
npozpami « Tenexomynikayii ma padiomexnikay

Electronics of robotic systems and complexes / EnexkrpoHika poOOTOTEXHIYHHX CHCTEM i
KOMIUIEKCIB

9  |The study of which software and hardware tools should be included for this discipline? (Please, answer in the
Buguenns saxux npoepamuux ma anapamuux 3aco06ig bascano exnouumu 0ns 0anoi oucyunainu? (byow nacka,

notes)
Haodatime 8i0n08oidb y NPUMImKax)

bachelor’s program “Computer Engineering” / 0akanagpcovkiii  npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / IIporpamMyBaHHS MiKpOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cuctemu Ha giri

Design of Digital Devices / IIpoexktyBanHs i pOBHX MPUCTPOIB
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bachelor’s program “Telecommunications and Radio Engineering” / 6axkanaepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / IIpoekTyBaHHS €JIEKTPHIHAX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcuokii
npozpami «Tenexomynixauii ma padiomexuixa»

Digital Systems of Telecommunications / Llugposi cucmemu menexomynixayii

bachelor’s program “Electronics of robotic systems and complexes” / baxkanaepcukiii
npozpami « Tenexomynikayii ma padiomexnikay

Electronics of robotic systems and complexes / EmekrpoHika poOOTOTEXHIYHHUX CHUCTEM i
KOMIUIEKCIB

10 |Inyour opinion, what is the importance of this course? (Please, answer in the notes)
Y 4omy, Ha Ballly JyMKY, IOJISITA€ BOXKIMBICTD L€l auctuIuiiau? (byodw aacka, Hadaiime 6i0n080iob y npumimxax)

bachelor’s program “Computer [Engineering” / 60axanaepcokiii npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / [IporpamMyBaHHS MiKpOKOHTPOJIEPHHX CHCTEM

Systems on Chip / Cucremu Ha girmi

Design of Digital Devices / [IpoekTyBaHHS TUPPOBUX TPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axanaspcukiit
npozpami « Tenexomynikayii ma padiomexnika»

Electrical Circuit Design / [IpoekTyBaHHS €IEKTPHYHUX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcukii
npozpami « Tenexomynikayii ma padiomexnikay

Digital Systems of Telecommunications / L{ugposi cucmemu menexomyHikayit

bachelor’s program “Electronics of robotic systems and complexes” / 6axanagpcokii
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / Enexkrponika poGOTOTEXHIYHHX CHCTEM i
KOMIUIEKCIB
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11 |Emphasize 3 main points that you consider the most important for mastering this course: (Please, answer in the notes)
BusHaunTh 3 OCHOBHI MOMEHTH, SIKi BH BBXKAETC HAHBAKIIUBIIIMMU JIJISl ONIAHYBAHHS 1€l TUCHUILTIHU: (BY0b aacka, Hadaiime 6i0n080i0b y NPUMIMKAX)

bachelor’s program  “Computer [Engineering” / 6axanaepcoKiii npozpami
«Komn’romepna instcenepinn

Microcontroller Systems Programming / IIporpamMyBaHHS MiKpOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cuctemu Ha girmi

Design of Digital Devices / [IpoexTyBaHHS TUPPOBUX TPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / 6axkanaepcokiii
npozpami « Tenexomynikayii ma padiomexnikay

Electrical Circuit Design / I[IpoekTyBaHHS €JICKTPHYHUX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / Lfughposi cucmemu menexomymnixayii

bachelor’s program “Electronics of robotic systems and complexes” / 6axanaspcokiii
npozpami « Tenexomynikayii ma padiomexnikay

Electronics of robotic systems and complexes / EnexTpoHika pOOOTOTEXHIYHHMX CHCTEM 1
KOMILJICKCiB

12 | Do you have any suggestions for the implementation of this course? (Please, answer in the notes)
Uu € y Bac mpoIo3uIlii 010 BIPOBAKEHHS aHoi qucuututiau? (byos nacka, Hadatime 8ionogdiosb y NPUMImKax)

bachelor’s program “Computer Engineering” / 0akanagpcovkiii  npozpami
«Komn’romepna inotcenepiny

Microcontroller Systems Programming / IIporpamMyBaHHS MiKpOKOHTPOJIEPHHUX CHCTEM

Systems on Chip / Cuctemu Ha giri

Design of Digital Devices / IIpoexTyBaHHS ITH(PPOBUX TPUCTPOIB

bachelor’s program “Telecommunications and Radio Engineering” / daxanaspcokiit
npozpami « Tenexomynikayii ma padiomexnikay
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Electrical Circuit Design / IIpoekTyBaHHS €IEKTPHYHUX CXEM

master’s program “Telecommunications and Radio Engineering” / mazicmepcokiii
npozpami « Tenexomynikayii ma padiomexnika»

Digital Systems of Telecommunications / Llughposi cucmemu menekomynixayii

bachelor’s program “Electronics of robotic systems and complexes” / 6axkanagpcokiil
npozpami « Tenexomynikayii ma padiomexnika»

Electronics of robotic systems and complexes / EnekrpoHika poOGOTOTEXHIYHHX CHCTEM i
KOMILICKCIB




