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1. Introduction

Based on the definition of the National Science Foundation (USA), Cyber-Physical Systems
(CPS) are complex systems that integrate sensing, computation, control and networking into
physical objects and infrastructure, connecting them to the Internet and to each other and their
environment providing capabilities to sense, monitor, analyse and control devices, components
and processes in various fields of application. The CPS are able to deliver cross-domain solutions
with reduced time-to-market, yielding significant economic results and growth in sectors critical
to Europe’s economy and competitiveness and driving innovation to cope with the "new digital
transformation " of Europe.

The CybPhys project introduces a novel curricular in practical-oriented modelling and
simulation CPS for innovative physical, mathematical and engineering topics for High-Tech
industries based on analysis of labour market needs, in close cooperation with the professional
associations, High-Tech companies and research institutions of Ukraine.

2. Methodology

The overall approach aims to make sure that the curricula are developed and adjusted
according to the stakeholders’ needs in CybPhys. It should be implemented in five stages:

e Gap analysis (is done in WP1)

e Development of new curricular (WP2-4)

e Accreditation (WP2)

e Testing and obtaining feedback from stakeholders (WP2 and 5)

e Analyses, final adjustments and planning for sustainability of CybPhys (WP6)

2.1 Gap analysis

In order to provide an input to the curricular development stage, we evaluated existing
courses and training programs in Ukrainian universities against the best practice of EU
universities and provided a survey of potential employers.

To investigate the specific needs of the labour market in Ukraine, a survey of professional
associations, research institutes and universities as employers of universities graduates has been
realized as ex-ante survey in the beginning of the project in the first part of 2020. The survey was
developed using different guidelines and EU partners input, which was slightly modified
considering the educational and cultural traditions of Ukraine.

The purpose of this survey was to:

To apply from the Ex-Ante report
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Figure 1. Methodology of the development of the curricula.

2.2 Development of new e-books and integrated courses and
accreditation

Electronic course books, didactic materials (guides for laboratory works, lecture synopsises,
etc.) for upgrading bachelor’s and master-level education in the field of Cyber-Physical systems
adjusted to labour market needs were completed and uploaded in (https://eln.stu.cn.ua/) based on
the Moodle environment of CPNU.

The titles of the e-books:

1. Bringing innovations to the market — RTU, GSU

2. Mathematical Modelling of Mechatronic Systems — KU Leuven

3. Model-oriented control in Intelligent Manufacturing Systems — CNUT
4. Modern Mathematical Physics: Fundamentals and Application — BSU
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5. High-Performance Scientific Computing and Data Analysis — BSU
6. Cyber-Physical Systems modelling and simulation — UCY
7. Cyber-Physical Systems for Clean Transportation — KNAHU

8. Control methods for critical infrastructure and Internet of Things (loT) systems
interdependencies analysis — RTU

9. Computer modelling of physical processes (handbook for students and PhD students) (MSPU).

Due to the termination of participation of Belarusian universities in the project e-books
number 4, 5 and 9 have not been completed.

Based on the e-books, resulting from a collaboration between the European Union
universities and the Ukrainian universities, new courses are integrated into the curricula of the
Ukrainian universities.

2.3  Testing and evaluation of integrated courses and training programs

These new or renewed courses have also been tested in the autumn and spring semesters of
the academic year 2021-2022. The results of the testing are available on Moodle platform.

The summary from testing reports will be used.

2.4  Methods for obtaining feedback from the stakeholders

Since the potential employers were involved in the development of new curricula
throughout the whole life cycle of the project, we arranged a survey during the preparation stage
of the project and the final stage of the project. For the project team, it was crucial to get an
evaluation of the main project deliverables from the experts, who represent the industry and
employers.

The objectives of this survey are:

e Review the study programs and courses developed by three Ukrainian universities
in the CybPhys project.

e Clarifying (comprehending) the requirements that stakeholders (RSls/ enterprises/
universities) impose on the training and qualification programs of graduates of a
practice-oriented magistracy;

The survey data will be used in Ukrainian universities to evaluate the relevance of the
proposed curricula and study programs, courses, laboratory works in preparing the current
bachelor’s and master’s students to become trained and practice-oriented future employees for
High-Tech and science-oriented industry and research institutes in cyber-physical systems. This
will also serve for further development and adaptation of the proposed curricula beyond the
termination of the project.
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The CPNU, KhNAHU and KNU teams conducted surveys of experts on the quality of
curriculum preparation, courses, labs, and study programs that were tested in the 2021-2022
educational year. The surveys were arranged from ......2022 by ......2022

For the review, two types of questionnaires were proposed:

1. Questionnaire of the peer review of experts by courses from enterprises, businesses, and
NGOs in the framework of ERASMUS+ Project CybPhys (Attachment 1).

2. Questionnaire of the peer review of experts by courses from research scientific institutes
(RSI) and academic universities in the framework of ERASMUS+ Project CybPhys
(Attachment 2).

Each questionnaire included two types of questions. One type of questions included
information about experts (age, position, professional experience in education, science and
industry, gender, etc.). The second list of questions included information concerning the expert's
opinion on the quality of curricula and/or study programs and suggestions for improving curricula
and study programs. Each expert, depending on the experience in the field of education was
offered from X to Y approved curricula, courses/laboratory study programs. The questionnaires,
together with the approved curricula and (or) programs, were sent to experts by e-mail and the
answers from them were received in the form of scans, and then by mail.

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

e In Attachment 3 an example of a “Summary Table 1 of the answers "yes™ and "no™ to
the questions in questionnaires for courses/laboratory study programs” is offered.

e In Attachment 4 an example of a “Summary Table 2 of professional experience of
participants in the survey on courses/laboratory study programs™ is offered.

Considering that the partner’s universities developed new curricula for different specialities
and that a very broad range of stakeholders was involved in the survey, the partners could adjust
questionnaires and summary tables according to their specific needs.

The summary and recommendation should be elaborated in the form of Table 3 Comments
and suggestions (see Attachment 5).

3. Obtaining feedback from the stakeholders

3.1  Chernihiv Polytechnic National University

e Time of the survey

e Participants in the survey

e List of participants

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

e Results of the survey

e Summary Table 1 of the answers "yes" and "no" to the questions in questionnaires
for courses/laboratory study programs
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e Summary Table 2 of professional experience of participants in the survey on
courses/laboratory study programs
e Conclusions and recommendations

questionnaires in the e-Library (Moodle of CPNU)

3.2

e Time of the survey

Filled in questionnaires: please, send them separately. Please, also upload filled-in

Kharkiv National Automobile and Highway University

The survey of representatives of academic and scientific staff, as well as representatives
of potential employers was conducted in August 2022.
e Participants in the survey
Representatives of academic staff and employers took part in the survey. The selection of
stakeholders for course evaluation was carried out taking into account their basic education, work
experience and professional competencies.

e List of participants

Table 3.2.1: List of Scientific, academic staff and employers who took part in the survey in the specialty
"Electric Power Engineering, Electrical Engineering and Electromechanics™ under the master program
"Electric Vehicles and Energy-Saving Technologies".

Scientific Scientific
and and .
Number academic academic Company Industry Position
staff (EN) staff (UA)
1 Arhun Sh. | Aprys I11. KhNAHU Education | Professor
2 Bagach R. | barau P. Kharkiv State Polytechnic Education | Lecturer
College
3 iorysenko i()p HCCHKO KhNAHU Education | Docent
4 ’Iiechaus Heuayc A. KhNAHU Education Docent
5 gmlrnov CmmpHos O. KhNAHU Education Professor
6 Trunova l. | Tpynosa I. KhNAHU Education | Docent
7 Yagup V. | sryn B. KhNAHU Education | Professor
Employers | Employers
(EN) (UA)
. binenpkuii C. . Deputy Director of Alfa
1 Biletsky S. M. Alfa Diamant LLC Transport Diamant LLC
Valkovsk BaKoscLKuti NMU Electric Head of NMU
2 Y "ELECTROPIVDENMONTAJ" | power "ELECTROPIVDENMONTAJ"
0. O.A. '
LLC industry | LLC
. - . Director of the SUZUKI
3 Gladun E. | I'mamyn E.B. SUZUKI "Technician-Center Transport | "“Technician-Center" car
car showroom
showroom
Hubatiuk I'ybatrok LIMITED LIABILITY . ..
4 0. OB. COMPANY AKRIS Transport | Head of Akris Logistics LLC
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LOGISTICS (AKRIS
LOGISTICS)
Latvinskyi | JlatBuncekuii | LIMITED COMPANY PAPER . " "
5 v B.IL CUPS (PAPER CUPS) Trading PC operator "Paper Kaps" LLC
Rep'evskvi | Per'escniuii Standardization and quality
6 | P y LB "Avtodom Kharkiv" LLC Transport | engineer of "Avtodom Kharkiv"
' o LLC
2 Sarajev O. | Capaes O.B. (I)nt\i/lwdual entrepreneur Saraev Transport (I)n(\i/lwdual entrepreneur Saraev
8 Sokhin P. Coxin ILA. Elcars Transport | Owner of the company "Elcars"
9 (L)J lianets Zm’mem’ O. Beetroot IT HR-manager

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

Table 3.2.2: Study courses that were evaluated by representatives of employers

The Date of | The status /
teaching/training a_ccredita documgnt_ of
Level methodologies The link tion accreditation
oni _ Course/Lab Updated or (Bachelo ECT_S developed/adopted to the
niversity title totally new r, Master Cr?d't &g university*
5-year points e-learning/ training webpage
course) modalities, practical pag
placements in
enterprises, etc.

KhNAHU | Energy- New Master | 8,5 Lecture, https://dl2 | autumn | Completed,
saving practicals, lab 022.khadi- | -winter | autumn 2022
technologies practicals kh.com/co | 2022
in transport urse/view.

php?id=24
52

KhNAHU | The New Master | 4 Lecture, lab https://dl2 | autumn | Completed,
structure of practicals 022.khadi- | -winter | autumn 2022
hybrid and kh.com/co | 2022
electric urse/view.
vehicles php?id=24

53
KhNAHU Electric Lecture, lab https://dl2 | autumn | Completed,
practicals 022.khadi- | -winter | autumn 2022
syst_ems of kh.com/co | 2022
environment | Updated | Master | 4 urs.,e/view
ally friendly h 7id-3\;3
vehicles 27p. -

KhNAHU Methods of Lecture, https://dl2 | autumn | Completed,
planning practicals, lab 022.khadi- | -winter | autumn 2022
scientific Updated | Master | 5,5 practicals E?égfvr?évcvo 2022
research on S

2id=
vehicles Egp"d 3
KhNAHU Mathematic Lecture, lab https://dl2 | autumn | Completed,
- practicals 022.khadi- | -winter | autumn 2022
al modelling kh.com/en | 2022
and methods | Updated | Master | 3 roI./in dex.p
of hpid=173
optimization 3
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KhNAHU

Intelligent
information
technologies
and systems
in transport

Updated | Master | 8,5

Lecture,
practicals, lab
practicals

https://dl2 | autumn | Completed,
022.khadi- | -winter | autumn 2022
kh.com/en | 2022

rol/index.p

hp?id=351
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e Results of the survey

A total of 7 Scientific and academic staff questionnaires were processed (table 3.2.1). The
results of this processing are summarized in table 3.2.3 and table 3.2.5.

A total of 9 Employers' questionnaires were processed (table 3.2.1). The results of this
processing are summarized in table 3.2.4 and table 3.2.6.

e Summary Table 1 of the answers "yes" and "no" to the questions in questionnaires
for courses/laboratory study programs

Table 3.2.3: The results of processing Scientific and academic staff questionnaires, Part 1

PART 1/ YACTHHA 1
Please give detailed answers to the following questions concerning the developed curricula in the specialties
ITpocuMo HaaTH PO3TOPHYTI BiANMOBi/Ii HA HACTYINHI MUTAHHS 1IOJI0 PO3pP00JIEHUX KYPCiB

N Question /3anuranns Yes No Justification and notes
/TIpUMIiTKH, OSICHEHHSI

1. | What is your area of professional activity? Energy-saving technologies in
Slka cdepa Bamoi npodeciitnoi aisibHOCTI? transport/
science (mayxka, gocnimkenns) — 28,6% Enepros6epiratoui - texmornorii
education (ocsiTa) — 100% Ha TpaHCIIOPTI
[ other (denote) (irmie)

2. | Have you had any previous or current experience in | 85,7%/| 14,3%| | have experience in teaching

training specialists in the area of Cyber-Physical
Systems (such as Automation, Computer Sciences,
Cybernetics, 10T, Al, etc.)?

Uu e y Bac nocBiig BUKIAJaHHS Ta MiJrOTOBKA
¢axiBumiB y  chepi  kibepGhi3uUHHUX ~ CHUCTEM
(aBTOMaTH3aIisA, KOMIT IOTEpHI HAayKH, KiOepHETHKa,
IoT, mrtyanuii iHTENEKT, TOMIO)?

yes /Tak

O no/wi

When you answer is "yes", indicate the direction of
preparation / SIKmo BigIIOBiIb «TaK», ONHUILIITE CBii
JIOCBI

disciplines in the field of
intellectual information and
technical systems.

I have experience in teaching
disciplines in the field of
automation and automatic
control systems.

| have experience in teaching
disciplines in the field of
automation, cybernetics and
teleautomation.

I have experience in teaching
disciplines in the field of
automation, computer science
and automatic control systems/

c JIOCBIJT BUKJIAJIaHHSA
JIUCIIUIUTIH 3 obOmacti
IHTETIEKTYaIbHIX
iHQOpMAIIfHNX 1 TEXHIYHUX
CHCTEM.

Maro  [0CBiA  BHKJIAJaHHS
JIACIUTIIIH 3 obuacti

aBTOMaTI/BaHﬁ Ta CUCTEM
ABTOMATHYHOI'O KCPYBAHHA.
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Maro  JOCBIX  BHUKJIAJAHHS
IACIUTIIIH 3 obuacti
aBTOMaTtu3arii, KiIOepHETUKH Ta
TeJICaBTOMATHKH.

Maro  70CBif ~ BHUKJIAJaHHS
JACLMILIIH 3 obJacri
aBTOMATH3AIlil, KOMIT FOTCPHUX
HAyK Ta CUCTEM aBTOMATHYHOTO
KepyBaHHSI.

Have you had any previous or current work experience
in the area of Cyber-Physical Systems (Automation,
Computer Sciences, Cybernetics, 10T, Al, etc.)?

Uu e y Bac mocBin pobotu B ramysi KidepdiznaHux
cucTeM  (aBTomaru3allis, KOMIT'IOTEpHI  HayKw,
kibepHeTnka, [HTepHeT peded, ITYYHHH I1HTENEKT
TOI10)?

(] yes / Tak

no / ui

If you answer is "yes," please specify the scientific
direction, applied direction of what? / V pasi Biamosii
«TaK» BKaXITh: HAYKOBUH HampsiM, TPUKIAJHUII
Hanpsm

14,3%

85,7%

| have experience in
maintenance and adjustment of
automatic systems of electrical
systems of autonomous objects/
Maro J1ocBi 00CITYroBYBaHHS
Ta HaJlalITYBaHHSA CHUCTEM
ABTOMAaTUKHU CJIICKTPUYHUX
CHCTEM aBTOHOMHHX 00’ €KTiB.

If possible, could you please give us more information about your experience?
Yu mMor/iu 0 BM HAAATH HaM GisibLue iHgopManii npo cBiii npodeciiinnii tocBin?
Experience in teaching (doceio euxnadanns): 3-7 year/ 7-15 year (42,9%0)/ 15-20 year (14,2%) / >20 year (42,9%0)

Experience in science (Joceio naykosoi disnvnocmi): 3-7 year (28,6%6)/ 7-15 year (14,3%)/ 15-20 year (14,3%) /
>20 year (42,9%)

Experience in production (Joceio éupoonuuoi disnvnocmi): 3-7 year | 7-15 year (14,3%) / 15-20 year / >20 year

Table 3.2.4: The results of processing Employers questionnaires, Part 1

PART 1/ YACTHHA 1

Please give detailed answers to the following questions concerning the developed curricula in the specialties
ITpocuMo HAATH PO3TOPHYTI BiANMOBii HA HACTYNHI MUTAHHS OO PO3POOJIEHUX KYPCiB

N

Question /3anuTanus

Yes

Justification and
notes /IIpumitku,
IOSICHCHHSA

No

What is your area of professional activity?

Slka cdepa Baroi npodeciiinoi aismbHOCTI?

O industrial enterprise (mpomuciioBe mianprueMctBo) — 22,2%

O production of high-tech (IT) products (BupoGHHIITBO
BHCOKOTEXHOJOT19HOI mpoaykii) — 11,1%

O IT-services (IT-mocoyru) — 11,1%

transport (tpaucmopr) — 66,7%

OO0 non-government organization (rpomajcbka oOpraHisaris,
ToBapucteo) — 11,1%

O other (denote) (iumre) -

Have you had any previous or current experience in training
specialists in the area of Cyber-Physical Systems (such as
Automation, Computer Sciences, Cybernetics, 10T, Al, etc.)?

100%
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Uu € y Bac mocBin BUKIIagaHHS Ta MiATOTOBKA (axiBIiB y cdepi
KibepQi3uuHUX cucTeM (aBTOMATH3aLis, KOMII'IOTEpPHI HAYKH,
kibepHetuka, [oT, mTydHHi iHTENEKT, TOIIO)?

O yes /Tak

no/ Hi

When you answer is "yes", indicate the direction of preparation /
SIKIIIO BiAMOBIAb «TaKy, ONMMIIITE CBIM JOCBIL

6. | Have you had any previous or current work experience in the area | 11,1% | 88,9%
of Cyber-Physical Systems (Automation, Computer Sciences,
Cybernetics, IoT, Al, etc.)?

Uu € y Bac nmoceig poboru B ramysi KiOep@i3uuHHX CHCTEM
(aBTOMaTH3aIlis, KOMITI'IOTEpHI HaykW, KiOepHeTHKa, [HTepHeT
peueid, ITyYHUI 1HTENEKT TOII0)?

[ yes / tak

no/ i

If you answer is "yes," please specify the scientific direction,
applied direction of what? / ¥V pasi BianoBimi «Tak» BKakKiTh:
HayKOBMH HaIIpsIM, IPUKJIAJHUNA HAIIPSIM

If possible, could you please give us more information about your experience?
Yu moryiu 6 BM HaJaTH HaM Oisibie indopmaiii npo cBiii npodgeciiinmii nocBin?
Experience in teaching (ocesio euxnadanns): 3-7 year/ 7-15 year / 15-20 year / >20 year

Experience in science ([Joceio naykoeoi disnvnocmi): 3-7 year (11,1%) / 7-15 year / 15-20 year / >20 year
Experience in production (Zoceio eupoonuuoi disnsnocmi):. 3-7 year (11,1%) / 7-15 year (66,7%) / 15-
20 year (11,1%) />20 year (11,1%)

e Summary Table 2 of professional experience of participants in the survey on
courses/laboratory study programs

Table 3.2.5: The results of processing Scientific and academic staff questionnaires, Part 2

PART 2 /YACTHHA 2
Questions by courses/laboratory work study programs / IIuTanHsi 3a mporpaMaMu KypciB/JiadopaTopHux
pooiT
N Question /3anuTanns Yes No Justification and notes

/TIpUMITKH, OSICHEHHSI

1 | Do you consider it necessary for the learning of students in the master’s program “Electric Vehicles and
Energy-Saving Technologies ”: (If you answer is "no," please justify your answer)?

Un BBaxaere Bu HeoOXigHMM BHBYECHHS HACTYIHOI JAWCIMIUTIHA B MAariCTepChKid mporpami
«EnexTpomo0ini Ta eHepro3depirawodi Texnosorii»: (SIkmo BinnoBigs «Hi» — OOTpYHTYHTE BiAIOBIAB)

Energy-saving  technologies in  transport /| 100 -
Eneproz6epiratodi TeXHOIOTIi Ha TpaHCIIOPTI %

The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNEeKTPOMOOLTIB %
Electric systems of environmentally friendly vehicles | 100 -
/ Enextpuusi cucreMu ekonoriuno unctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau niIaHyBaHHsI HAYKOBHX JOCIiKeHb B AT3 %
Mathematical modelling and methods of | 100 -
optimization / Maremaruyne MoxentoBaHHA Ta | %
METOIM ONTUMI3arii
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Intelligent information technologies and systems in | 100 -
transport / [arenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
i cucreMu

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

Uwu 3rogni BH 3 (HOPMYITIOBaHHAM METH JIaHOI HAaBYAJIbHOI MUCIUIUTIHU (SIKIIO BU BIMOBUIH «HI» -
OOTpYHTYHTE CBOIO BiANOBIH)?

Energy-saving  technologies in transport /| 100 -

Eneprozoepiratoui TeXHOJIOTIi Ha TpaHCIIOPTI %
The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNeKTPOMOOLTIB %

Electric systems of environmentally friendly vehicles | 100 -

/ Enextpuui cucreMu ekoinoriuno unctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau TiIaHyBaHHsI HAYKOBHX JociimkeHs B AT3 %

Mathematical modelling and methods of | 100 -
optimization / MartemaTyHe MOJENIOBAHHS Ta %
METOIM OITUMI3arii
Intelligent information technologies and systems in | 100 -

transport / [nrenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
1 CUCTEMH

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

Uu 3roziHi BY 3 GOPMYIIIOBAHHSM 3aB/IaHb JIAHOI HABYAIBHOI AUCHUTUTIHY (SIKIIO BiJMOBIb «HI» — BIATIOBIAb

o0rpyHryiite)?
Energy-saving  technologies in transport /| 100 -

Enepros6epirarodi TeXHOIOTI] Ha TPaHCIOPTI %
The structure of hybrid and electric vehicles / Byzosa | 100 -
riOpUIHNX Ta eIeKTPOMOOLIiB %
Electric systems of environmentally friendly vehicles | 100 -
/ EnextpuyHi cucteMu exosoriyno ynctux AT3 %
Methods of planning scientific research on vehicles / | 100 -
MeTtozu r1aHyBaHHS HAYKOBHX JOCTIDKeHb B AT3 %

Mathematical modelling and methods of | 100 -
optimization / MarematnuHe wMopentoBaHHs Ta | %
METOIM ONTUMI3arii
Intelligent information technologies and systems in | 100 -
transport / [aTenexryansHi iHGopMariiHi TEXHOMOTIT %
1 CHCTEeMH

e | 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):

UYu 3rozHi BY 3 (HOPMYJTFOBAHHIM OCHOBHHUX KOMIIETEHIIIH, SIKUMU TIepe10a4aeThCsl ONAaHyBATH TUCIUILTIHY?
(Y BimnoBizi «Hi» - BKaXiTh, Ki 3 KOMIETEHIIIH TOTPEeOYIOTh YTOYHEHHS YU 3MiHH):

Energy-saving  technologies in transport /| 100 -
Eneproz6epiratodi TeXHOIOTIi Ha TpaHCIIOPTI %

The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNEeKTPOMOOLTIB %
Electric systems of environmentally friendly vehicles | 100 -
/ Enextpuui cucreMu ekonoriyno unctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau niIaHyBaHHsI HAYKOBHX JOCIiKeHb B AT3 %
Mathematical modelling and methods of | 100 -
optimization / Maremartuyne MoxentoBaHHA Ta | %0
METOIM ONTUMI3arii
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Intelligent information technologies and systems in | 100 -
transport / [arenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
i cucreMu

o | 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 3rofiHi BU 3 TUM, IO CIIBBIJHOIICHHS KiJTKOCTI ayIUTOPHUX TOJMH Ta TOAWH HAa CAMOCTIHHY poOOTY
CTY/ICHTIB 32 II€I0 TIPOrPAMOIO CIIPUSE TIOBHOIIIHHOMY 3aCBOEHHIO JMaHol auctmimiiad (I1pu BignoBimi «Hi»
- TaliTe IOSICHCHHS):

Energy-saving  technologies in transport /| 100 -

Eneprozoepiratoui TeXHOJIOTIi Ha TpaHCIIOPTI %
The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNeKTPOMOOLTIB %
Electric systems of environmentally friendly vehicles | 100 -
/ Enextpuuni cucremu ekosoriuno unctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau naHyBaHHsS HAYKOBUX AociikeHb B AT3 %

Mathematical modelling and methods of | 100 -
optimization / MarematnuHe wmopentoBanHs Ta | %
METOIM OITUMI3arii
Intelligent information technologies and systems in | 100 -
transport / [nrenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
1 CHCTEeMHU

o | 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)?

Uu 3roani Bu 31 3MicTOM HaB4ajIbHOrO MaTepiaity B IMPOrpamMi AaHOT JUCHMILTIHK 200 J1abopaTopHOI podoTH
(SIk1o BiAMOBIb «Hi» - BKAXKITh, SIKI PO3AUIN KypCy NOTPEOYIOTh 3MiH YH JIONIOBHEHB)?

Energy-saving  technologies in transport /| 28,6 | 71,4 | You can add the taxonomy of
Enepros6epirarodi TeXHONOTII Ha TPaHCIIOPTI % % | various electric cars except Nissan
Leaf.

The topic "Alternative power
sources" should be added.

It is possible to supplement the
educational material with topics
related to ATZ with internal
combustion engines, as well as
lighting, heating and climate
control systems of ATZ.

| suggest adding the "Alternative
power sources" topic/

MoskHa gomaTu CHCTEMATHUKY
pI3HHX  €JIeKTPOMOOLTIB  KpiM

Nissan Leaf.
Crmig onaTu TeMy
«AnpTepHATHUBHI JoKepena
JKUBJICHHS.
Moskiinse JOIIOBHEHHS

HABYAJIBHOIO MaTepiany TeMaMH,
noB’sanumu 3 AT3 3 JIB3, a
TAKOX CHUCTEMaMH OCBITJICHHS,
OMAJICHHST Ta KIIMATKOHTPOJIO

AT3.
IIpononyro JogaTa TEMY
«ANBTEpHATUBHI JKepenia
JKHUBJICHHSD).
The structure of hybrid and electric vehicles / bynosa | 57,1 | 42,9 | You can make a list of the
riOpUIHUX Ta eIEKTPOMOOLITIB % % | chronology of the release of

various types of electric vehicles.
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It is possible to supplement the
educational material with topics
related to the study of specific
technical ~ solutions in  the
construction of more common cars
with electric traction of various
types/

MoxHa 3pobuTH TepertiK
XpOHONOTIT 3 BHITYCKY PI3HHX
THITIB €JIEKTPOMOO1IiB.

Mosknuse JOITOBHCHHSA
HaB4YaJIbHOI'O MaTepiany TEMaMHU,
OB’ I3aHUMU 3 BUBYCHHAM
KOHKPETHHUX TEXHIYHUX pIlICHb Y
noOynoBi  OUIBII  MOMIMPEHHUX
aBTOMOOUTIB 3 CJICKTPUYHOIO
TSITOIO PI3HUX THIIIB.

Electric systems of environmentally friendly vehicles | 42,9 | 57,1 | You can add the topic "Transport
/ EnexTpruHi CHCTEMH €KONoriuHo unctux AT3 % % | on hydrogen fuel"/

Moxna nonatu temy «Tpancnopr
Ha BOJTHEBOMY T1aJIEB1».

Methods of planning scientific research on vehicles/ | 85,7 | 14,3 | It is possible to supplement the
Meroau raHyBaHHS HAYKOBHUX JociiikeHs B AT3 % % | educational material with topics
related to ATZ with internal
combustion engines, as well as
systems of lighting, heating,
climate control of ATZ and sensors
and executive bodies of units and
systems of the car/

MoskiiuBe JOITOBHEHHS
HABYAJIBHOIO Matepiany TeMaMH,
noB’si3anumMu 3 AT3 3 JIB3, a
TaKOX CHUCTEMaMUu OCBiTHCHHH,
OIaJICHHsI, KIIIMaTKOHTpoiro AT3
Ta JaTYUKaMH 1 BHKOHABYHMU
OopraHaMu arperaTtiB Ta CHCTEM

ABTOMOOLISL.
Mathematical modelling and methods of | 85,7 | 14,3 | It is possible to supplement the
optimization / Marematnude wMopenmioBanHs Ta | % % | educational material with
METO/IH OITHUMI3allii practical classes on subjects
according to the direction of
training/
MoskiinBe JOIIOBHEHHS
HaBYAIEHOTO MaTepiary
TMPaAKTUIHUMHA 3aHATTAMHU 3
TEMATHKORO 3a HarmmpsMoM
MM TOTOBKA

Intelligent information technologies and systems in | 100 -
transport / [atenexktyanbHi iHpOpMAaIiiHi TeXHOIOTIT %
1 cucTeMu

o | 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)?

Uu 3romHi Bu 3 po3moaisnioM roguH 3a BHIAMH HaBYAIBHUX 3aHSTH 3 JaHOI AUCHUILTIHU (SIKIIO BiAMOBIIH
«Hi» - BKaXITh BUMOTH MO0 3MiH YH JIOTIOBHEHB)?

Energy-saving  technologies in  transport /| 100 -
Eneproz6epiratodi TeXHOJIOTIi Ha TpaHCIIOPTI %
The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNeKTPOMOOLTIB %
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Electric systems of environmentally friendly vehicles | 100 -

/ EnexTpu4Hi cuCTeMH eKoJoriuyHo ynctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau iIaHyBaHHsI HAYKOBHX JociimkeHs B AT3 %

Mathematical modelling and methods of | 100 -
optimization / MaremMaTiyHe MOJIETIOBAHHS Ta %
METOIM ONTUMI3arii
Intelligent information technologies and systems in | 100 -
transport / [arenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
1 CCTEeMHU

o | 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)?
Uu 3rogni Bu 3 Ilepenikom pekomeHmoBaHoi ocHoBHOI jitepatypu (IIpm BigmoBimi «HI» - BKaxiTh

pekoMeHIaItii)?

Energy-saving  technologies in transport /| 100 -

Eneprozoepiratoui TeXHOJIOTIi Ha TpaHCIIOPTI %

The structure of hybrid and electric vehicles / Bynosa | 100 -

riOpuIHKUX Ta eJIEKTPOMOOLIIIB %

Electric systems of environmentally friendly vehicles | 100 -

/ Enextpuuni cucteMu ekoinoriuo unctux AT3 %

Methods of planning scientific research on vehicles / | 100 -

Meroay niaHyBaHHsS HAYKOBUX AociikeHb B AT3 %

Mathematical ~modelling and methods of | 14,3 | 85,7 | Links to recent publications must
optimization / MarematnuHe wmopentoBaHHs Ta | % % | be added.

METOM ONTHMIi3arii Literature should be updated,

modern sources should be added.
The list of references should be
expanded.

Add modern foreign sources,
including electronic resources.

It is necessary to update the list of
recommended basic literature/
HeoOxigHO 10oAaTH ITOCUIAHHSA HA
OCTaHHI myOJTiKaIri.

Jlitepatypy TOTpiOHO OHOBUTH,
JIOIATH CYYacHi JpKepera.
[Mepemnik JiTepaTypu cItig
PO3IIUPUTH.

Homatn  cydacHi  3aKOpIOHHI
JDKepeTia y TOMY YHCITi eJIeKTPOHHI

pecypcen.
HeoOxigHO  OHOBUTH  TEpeIiK
PEKOMEHI0BAHOL OCHOBHOI
JiTepaTypu.

Intelligent information technologies and systems in | 100 -
transport / IatenexktyanbHi iHpOpMAaIiiiHi TeXHOIOTIT %
1 CUCTEMH

o | 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):

Uu 3romni Bu 3 [lepenikoM pekoMEeHIOBaHOI TOMTOMIXKHOI (Z0#aTKOBOI) itepaTypu (Y pasi BiIHOBIII «Hi»
- BKaXITh TIEPEITiK IOTIOMIXKHOI JIITEPATYPH):

Energy-saving  technologies in  transport /| 100 -
Eneproz6epiratodi TeXHOJIOTIi Ha TpaHCIIOPTI %
The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNeKTPOMOOLTIB %
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Electric systems of environmentally friendly vehicles | 100 -

/ EnexTpu4Hi cuCTeMH eKoJoriuyHo ynctux AT3 %

Methods of planning scientific research on vehicles/ | 100 -

Meroau iIaHyBaHHsI HAYKOBHX JociimkeHs B AT3 %

Mathematical modelling and methods of | 42,9 | 57,1 | Itisnecessarytoadd more modern

optimization / MarematnuHe MopentoBaHHs Ta | % % | literature.

METOJIM ONTHMi3allii Add more informational resources.
The list of references should be
expanded.

Add modern foreign sources,
including electronic resources.
Literature should be updated,
more links to electronic resources
should be added/

Heo0xiamHo J0IaTH OiMbII

CydacHy JIiTepaTypy.

Jonatu Oinbin  ingopmaniiiHnx
pecypciB.

[Tepenik JiTepatypu crin
pO3LINPUTH.

Jonatn  cy4acHi  3aKOpPIOHHI
JUKEpelia y TOMY YHMCITi eJIeKTPOHHI
pecypceH.

Jlitepatypy TOTpiOHO OHOBUTH,
jomat  Oinbplle IOCWIaHb HA
CJIEKTPOHI PECYpCH.

Intelligent information technologies and systems in | 100 -
transport / InTenexryansHi iHopMaiini TeXHOIOTIT %
1 CHCTEMH

o | Which activity(ies) that can be implemented to control the quality of mastering the knowledge in this
0 | discipline (as provided given in the Information/Methodical Part of the course program), do you consider
necessary and sufficient (multiply options could be selected):

Slkuif BUI AISUIBHOCTI JUISt KOHTPOJSL SIKOCTI 3aCBOEHHSI 3HAHb 3 JIAaHOI JUCHUILTIHM, HAaBEICHUX B
iH(pOpMaIifHO-METOIMYHIM YacTUHI mporpaMu Kypcy, Bu BBaxkaeTe HEoOXiJHMM i JOCTaTHIM (MOXXHA
o0patu JIeKiJIbKa):

testing (tectyBanms) - 100 %

control works (kouTtponeHi poGoTtn) — 85,7 %
writing essays (TBopui mpoekTHi poGotn) — 28,6
%

workshops(matictepkiiacy, paKTHYHI 3aBIAHHS)-
100 %

o | Do you agree with the recommendations for monitoring the quality of learning and attestation of what? (If
1 | your answer is "no," please provide further suggestions for improving this section of the program)?

Uu 3rogni Bu 3 pexomeHmarmisiMu mog0 KOHTPOIIO SKOCcTi HaB4aHHS Ta atectanii (Ilpu Biamosimi «HI» —
BHECITH ITPOMO3HUIIi1 MO0 3MIHH I[FOTO PO3ALTYy pododoi mporpamu)?

Energy-saving  technologies in transport /| 100 -
Eneproz6epiratodi TeXHOIOTIi Ha TpaHCIIOPTI %

The structure of hybrid and electric vehicles / Bynosa | 100 -
riOpUAHUX Ta eNEeKTPOMOOLTIB %
Electric systems of environmentally friendly vehicles | 100 -
/ EnextpuuHi cucreMu ekonoriuno unctux AT3 %
Methods of planning scientific research on vehicles/ | 100 -
Meroau niIaHyBaHHsI HAYKOBHX JOCIiKeHb B AT3 %
Mathematical modelling and methods of | 100 -
optimization / Maremaruyne MonentoBaHHA Ta | %
METOIM ONTUMI3arii

17


http://cybphys.rtu.lv/

Project: Development of practically-oriented student-centred education in the
field of modelling of Cyber-Physical Systems, CybPhys. Buinded
Project number: 609557-EPP-1-2019-1-LV-EPPKA2-CBHE-JP-ERASMUS+ -

. Erasmus+ Prog
CBHE http://cybphys.rtu.lv/ of the European

Intelligent information technologies and systems in | 100 -
transport / [arenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
i cucreMu

o | In your opinion, which set of skills is the program of this discipline aimed at developing (multiple options
2 | could be selected):

Ha 1o, Ha Banry gy™MKy, cipsiMOBaHa IporpaMa JIaHoi JUCHMILTIHM (MOKHA 00paTH JeKUIbKa):

O formal wuse of knowledge (dopmanshe
BUKOPUCTAaHHS 3HAHB) -

development of critical thinking skills (po3sutok
KputHyHOro Mucienss) - 100 %

O use of methods of cause-and-effect analysis
(BUKOpHCTAaHHS METOMIB MPUIMHHO-HACIIIKOBOTO
aHaJizy) -

development of practical experience and skills
(PO3BUTOK MPAaKTHIHOTO JOCBiTy Ta HaBUYOK) - 100
%

development of new competencies (po3suTox
HOBUX KOMIICTEHTHOCTEH) -

development of independent thinking (possurok
camocriitHocTi mucnenns) - 100 %

OO0 development of the ability for non-standard
approaches in solving problems and making
decisions (po3BUTOK 3MaTHOCTI MO HECTAHIAPTHUX
MIIXOJIIB Y BUPIIIEHH] IPOOJIEM 1 IPUIHSATTI pillieHb)
-143%

[ other (inmie)

o | Inyour opinion, what is the importance of this discipline:
3 | Y yomy, Ha Bally AYMKY, [OJIATAa€ BOXIUBICTD 1i€] TUCIUILTIHU:

Energy-saving  technologies in transport / 1. Students acquire knowledge and
Enepros6epirarodi TeXHOIOTIT Ha TPAHCIIOPTI skills to research, analyze and
solve complex engineering tasks
and problems in the field of
electric power, electrical
engineering and
electromechanics, in particular,
electric vehicles and energy-
saving technologies.

2. Formation of the students' set of
knowledge, skills and ideas on the
basics and principles of building
electrical systems of ecologically
clean vehicles.

3. Acquisition of theoretical
knowledge and diagnostics of
electric cars and hybrids.

4.  Formation of  students'
knowledge and skills on the
principles of construction of
electrical systems of ecologically
clean vehicles.

5. Formation of  students'
knowledge and ideas about
prospective directions and ways of
improving the equipment of the
vehicles and their infrastructure in
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order to increase  energy
efficiency.

6. Formation of students'
knowledge and skills on the basics
and principles of building energy-
saving technologies in transport,
as well as the ability to find
optimal solutions when creating
products of electric vehicles and
energy-saving technologies, taking
into account all the necessary
requirements/

1. CTyneHTH OTPUMYIOTh 3HAHHSI
Ta BMIiHHS JIOCITIIKYBATH,
aHai3yBaTH 1 PO3B’s3yBaTH
CKJIQJIHI 1HXKEHEepHI 3aBAaHHsS 1

npodIeMu y chepi
CIEKTPOCHEPreTHKH,

CJIEKTPOTEXHIKH Ta
eJIeKTPOMEXaHIKH, 30Kpema,
eJIeKTPOMOO1ITiB Ta

EHEePro30epirarouux TEXHOIOTIH.
2. @opmyBaHHS Yy CTYICHTIB
CYKYIHOCTI ~ 3HaHb, BMiHb 1
yABJICHb 3 OCHOB Ta IPUHLMIIB
NOOyIOBH EIEKTPUYHHUX CHCTEM
eKxooriyno yncrux AT3.

3. [IpunOanHs TEOPETUYHHX 3HAHD
Ta JIIarHOCTHKA €JIeKTPOMOOLIIB Ta
ri0OpumiB.

4., dopmyBaHHS Yy CTYICHTIB
CYKYIHOCTI 3HaHb Ta BMiHb 3

TIPUHIIUIIIB noOy10B1
CNEKTPUYHHUX CHCTEM EKOJIOTTYHO
quctux AT3.

5. ®opMmyBaHHS Yy CTY/CHTIB
CYKYIIHOCTI 3HaHb Ta YSBJICHb
IIOZ0 TEPCIEKTUBHHUX HAMpsAMiB
Ta IUIAXIB ~ BJIOCKOHAJICHHS
00aTHAHHS AT3 Ta X
iHDpacTPYKTYypH 3 METOIO0
T IBUIIIEHHS
eHerpoe()eKTUBHOCTI.

6. @dopMmyBaHHA Yy CTYICHTIB
CYKYIHOCTI 3HaHb Ta BMIiHb 3
OCHOB Ta TMPHUHIUIIB MOOYIOBH
eHepro30epiralounx  TEXHOJOTiH
Ha TPAHCIIOPTi, a TaKOX BMiHHS
3HAXOAWTH ONTHUMAIBHI PIillICHHS
npu CTBOPEHHI TIPOIYKIIi1
€IIeKTPOMOO1ITiB Ta
eHepro30epiraroynx TEXHOIOTIH 3
ypaxyBaHHAM yCiX HEOOXiTHUX

BHUMOTI'.
The structure of hybrid and electric vehicles / Bynosa 1. Students learn to conduct
riOpUIHUX Ta eIEKTPOMOOLITIB research  and/or  innovation

activities in the creation, operation
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and repair of electric vehicles and
energy-saving technologies.

2. Formation of students'
knowledge of the principles of
building hybrid cars and electric
cars.

3. Acquisition of theoretical
knowledge and practical skills in
electrical system diagnostics.

4. Formation of  students'
knowledge and  foundations
regarding the principles of
building hybrid vehicles and
electric vehicles.

5. Formation of students'
knowledge and ideas about the
structure and prospective
directions of improvement of the
structure of hybrid cars and
electric cars, as well as their
systems in order to increase their
reliability and efficiency.

6. Formation of students' set of
knowledge and skills regarding the
principles of building hybrid cars
and electric cars, as well as
acquisition of theoretical and
practical skills regarding
diagnostics of electrical systems of
electric cars/

1. Crynentu HABYAIOTHCS
MPOBOJINTU JOCIIIHUIIBKY Ta/abo
IHHOBaLIHHY ISUIBHICTD y
CTBOpEHHI,  eKCIUTyataiii  Ta
PEMOHTI  €NeKTpOMOOLTIB  Ta
eHepro30epiratounx TEXHOIOTIH.

2. @opmyBaHHS Yy CTYICHTIB
CYKYITHOCTI 3HAHb L1010
MPUHIMIIB TTOOYIOBU TiOpUIHUX
aBTOMOOLTIB 1 €TIEKTPOMOOLITIB.

3. IlpunbanHs TEOPETUIHNX 3HAHD
Ta TPAKTUIHUX HABUYOK IIOJ0
,Z[iaFHOCTI/IKI/I CIIEKTPUIHNX
CHUCTEM.

4. @opmyBaHHA Yy CTYACHTIB
CYKYITHOCTI 3HaHb Ta OCHOB IIIOZIO
MIPUHIMIIB TTOOYIOBU TiOpUIHUX
TPaHCIOPTHUX 3ac00iB i
€IIeKTPOMOO1ITIB.

5. @opMyBaHHS y CTYICHTIB
CYKYITHOCTI 3HaHb Ta VSBIICHb
om0 OyIOBH Ta MEPCIEKTHBHUX
HaTIPSIMIB BJIOCKOHAJICHHS OYIOBH
TiOpUIHUX aBTOMOO1IIB Ta
eIEeKTPOMOOLTIB, a TakoX IX
CHCTEM 3 METOI0 IIIBHUINEHHS IX
HAIHHOCTI Ta e(h)eKTHBHOCTI.
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6. @opmyBaHHS Yy CTYIEHTIB
CYKYITHOCT] 3HaHb Ta BMiHb IIIO0
MIPUHIIMITB TTOOYIOBU TiOpUIHUX
aBTOMOOUITIB Ta €IEKTPOMOOLIIIB, a
TaKOXX TPHUIOAHHS TEOPETHYHHUX
Ta TIPaKTUYHUX HABUYOK MIO/I0
JIarHOCTUKY ENIEKTPHYHHUX CUCTEM

CJIEKTPOMOO1ITIB.
Electric systems of environmentally friendly vehicles 1. Students receive a set of
/ EnekTpuuHi cucTeMu eKoJoriuHo ynctux AT3 knowledge  about  electrical

systems  of  environmentally
friendly vehicles, principles of
construction, arrangement,
maintenance and repair  of
electrical systems of electric
vehicles.

2. Formation of students'
knowledge about the electrical
systems  of  environmentally
friendly vehicles, as well as
practical  skills  about the
principles of construction,
arrangement, maintenance and
repair of electrical systems of
electric vehicles.

3. Formation of students' ideas and
understanding about the electrical
systems  of  environmentally
friendly cars, as well as practical
skills related to the principles of
construction, arrangement,
maintenance and repair of
electrical systems.

4.  Formation of  students'
knowledge and ideas about the
principles of construction of
electrical systems of vehicles, as
well as directions for their
improvement.

5. Formation of  students'
knowledge of environmentally
friendly electrical systems of
vehicles, as well as practical skills
regarding the principles of
construction, maintenance and
repair of electrical systems of

vehicles.

1. CryneHt OTPUMYIOTH
CYKYITHOCTI 3HAHb 110]10
CNIEKTPUYHHUX CHCTEM EKOJIOTTYHO
YUCTHUX AT3, TIPHUHITHITIB
mo0yI0BH, YCTpOIO,
OOCIIyTOBYBaHHS Ta  PEMOHTY
CIICKTPUUHHUX cucTeM
€IIEKTPOMOO1ITIB.

2. @opmyBaHHI Yy CTYIEHTIB
CYKYITHOCTI 3HaHb 0710

CJICKTPUYHUX CUCTCM €KOJIOTYHO
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uynctux AT3, a TakoX MPaKTUYHUX
HaBUYOK 1010 TIPUHIUTIIB

o0y 10BH, YCTPOIO,
OOCITyroByBaHHSI Ta  PEMOHTY
CNMEKTPUYHHX CHCTEM
CJIEKTPOMOO1ITIB.

3. @opmyBaHHS Yy CTYIEHTIB
VSBJIGHHS Ta PO3YMIHHS OO
CJIIEKTPUYHHUX CHCTEM CKOJIOTIYHO
YUCTUX AaBTOMOOLIIB, a TaKOX

MPaKTHYHHUX HAaBUYOK SKi
CTOCYIOThCS MPUHIUIIIB
o0y 10BH, YCTPOIO,

OOCITyroByBaHHSI Ta  PEMOHTY
€IEeKTPUYHUX CUCTEM.

4. @opmyBaHHS y CTYICHTIB
CYKYITHOCTI 3HaHb Ta YsBJICHb
IIOJI0  TNPHUHIMIIB  MOOYIOBH
enekTpuyHuX cuctem AT3, a

TaKOX HarpsiMiB ix
BJIOCKOHAJICHHS.

5. ®opMmyBaHHI Y CTY/CHTIB
CYKYITHOCTI 3HaHb 110710

CJICKTPUYHUX CUCTEM eKOHOFi‘{HO
grctux AT3, a TAKOX MPaKTHYHIX
HABUYOK  LIOAO  HNPHHLIMUIIB
no0ynoBH, OOCIYyroByBaHHS Ta
PEMOHTY  CJIEKTPHYHHUX CHCTEM

AT3.
Methods of planning scientific research on vehicles / 1. Students gain knowledge about
Mertonu IaHyBaHHS HAYKOBHX JOCTIKeHs B AT3 the main components of the

process of scientific research and
development.

2. Formation of students' scientific
way of thinking and perception of
the natural-scientific picture of the
world, as well as knowledge about
the main components of the
process of scientific research and
development.

3. Acquisition of a set of
knowledge about the methodology
of scientific knowledge and
creativity.

4. Formation of students' scientific
way of thinking and perception of
the natural-scientific picture of the
world, as well as knowledge about
the main components of the
process of scientific research and
development.

5. The formation of students'
knowledge and ideas about the
main components of the process of
scientific research, as well as the
acquisition of skills related to the
organization of scientific research
work.
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6. Formation of students' scientific
way of thinking and perception of
the natural-scientific picture of the
world, as well as acquisition of a
set of knowledge about the
methodology of scientific
knowledge and creativity/

1. CTyneHTH OTPUMYIOTh 3HAaHHSI
PO OCHOBHI CKIIAJOBI IPOIIECY
HAYKOBHUX JTOCIIIPKCHB 1 PO3POOOK.
2. @opmyBaHHS Yy CTYIEHTIB
HAYKOBOT'O CIIOCOOY MHUCIEHHS 1
CIIPUUHSATTS MPUPOTHHIO-
HAaYKOBOI KapTHHH CBITY, & TAKOX
3HaHHSA TMPO OCHOBHI CKIIAJOBI
MPOIIECY HAYKOBUX JOCIIDKEHb 1
PO3pOOOK.

3. Ilpua0OaHHs KOMIUIEKCY 3HaHb
PO  METOAOJNIOTIF0  HAYKOBOTO
Mi3HAHHS Ta TBOPYOCTI.

4. dopmyBaHHS y CTYJCHTIB
HAayKOBOI'O CIIOCOOY MUCIEHHS 1
CIIPUMHSTTS IIPUPOHUYO-
HayKOBOI KapTHHHU CBITY, & TAKOX
3HAaHHS [PO OCHOBHI CKJIaJIOBI
NPOLIECY HAYKOBHX JIOCIIKEHb 1
PO3pOOOK.

5. ®opMmyBaHHS Yy CTY/CHTIB
CYKYITHOCTI 3HaHb Ta ySBJICHb IIPO
OCHOBHI CKJIaJI0BI nporecy
HAYKOBUX JIOCHI/DKEHb, a TaKOXK

HaOyTTS HABUYOK {0110
opraHizaiii  HayKOBO-OCIiTHOT
pobotu.

6. @opmyBaHHS Yy CTYICHTIB
HAYKOBOT'O CIIOCO0Y MHCIEHHS 1
CHPUHAHATTS HIPUPOJIHUYO-
HAayKOBOI KapTHHH CBITY, a TaKOXK
npuaOaHHs KOMIUICKCY 3HaHb IIPO

METOOIOTIFO HAyKOBOTO

Mi3HAHHS Ta TBOPYOCTI.
Mathematical modelling and methods of 1. Students develop a body of
optimization / MaremMaTyHe MOJENIOBAHHI Ta knowledge about the basics of
METOIH OIITUMi3allii computer modulation.

2. Formation of  students'
knowledge of the basics of
computer modulation.

3. Formation of the development of
logical and algorithmic thinking.
4.  Formation of students'
knowledge, abilities and skills in
studying the basics of computer
modulation.

5.  Formation of students'
knowledge and ideas about
modern systems of mathematical
modeling and  optimization,
acquisition of skills in the use of
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modern modeling systems at the
stages of development of vehicles
systems in the direction of training.
6. Formation of students'
knowledge and skills regarding the
basics of computer modeling and
methods of solving practical
problems by specialty/

1. YV crynenriB dopmyerhes
CYKYITHOCTI 3HaHb IIIOJI0 OCHOB
KOMH’IOTepHOFO MOJYJIFOBaHHA.

2. @opmyBaHHS Yy CTYIEHTIB
CYKYITHOCTI 3HaHb IIIOJI0 OCHOB
KOMH’IOTepHOFO MOJYJIFOBaHHA.

3. ®dopmyBaHHS PO3BHUTKY
JIOTIYHOT'O Ta  aJTOPUTMIYHOIO
MUCIICHHS.

4. dopmyBaHHS y CTYJCHTIB
CYKYITHOCTI 3HaHb, BMiHb Ta
HAaBHKIB B  BHBYEHHI  OCHOB
KOMIT IOTEPHOTI'0 MOAY/TIOBaHHS.

5. ®opmyBaHHA Yy CTYICHTIB
CYKYITHOCTI 3HaHb Ta ySIBJIEHb ITPO
CydacHi CHCTEMH MaTeMaTHYHOTO
MOJEJIIOBAHHS Ta ONTHMI3alll,
HAOyTTS HAaBUYOK BUKOPHUCTAHHS
CyJaCHUX CHCTEM MOJCIIIOBAHHA
Ha eramax po3pobku cucrem AT3
32 HAIMPSIMOM ITiITOTOBKH.

6. @opmyBaHHS Yy CTYICHTIB
CYKYITHOCTI 3HaHb Ta BMiHb IL[0JI0
OCHOB KOMII FOTEPHOTO
MOJIEJIFOBAHHS, Ta METO/IIB
BUPIIICHHS NMPAKTUYHHUX 33734 3a
(haxom.

Intelligent information technologies and systems in 1. Students develop a body of
transport / IntenextyansHi iHGoOpMAaIIiliHi TEXHOIOTI knowledge on the organization of
i cucreMu information computer systems of
road transport.

2. Formation of students' totality of
knowledge on the organization of
information computer systems of
road transport.

3. Comprehension of problems and
conducting research both in the
field and on the border of the fields
of knowledge.

4. Formation of students' totality of
knowledge on the organization of
information computer systems of
road transport.

5. Formation of  students'
knowledge and ideas about
modern computer information
technologies and systems of
automobile transport and
directions of their development, as
well as acquisition of skills in
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maintenance and diagnostics of
automobile information systems.
6. Formation of  students'
knowledge and practical skills
regarding  modern  scientific
achievements in the field of
electric vehicles and energy-
saving technologies.

1. YV crynenriB dopmyerhes
CYKYITHOCTI 3HaHb 3 OpraHizarii
iHQOpMAIIfHUX ~ KOMIT FOTEPHUX
cucTeM aBTOMOOIJIBHOTO
TPaHCIIOPTY.

2. @opmyBaHHS Yy CTYIEHTIB
CYKYITHOCTI 3HaHb 3 OpraHizarii
iHQOpMAIIHUX ~ KOMIT FOTEPHUX
CUCTEM aBTOMOOIJIBHOTO
TPAHCIIOPTY.

3. OcmucneHHss mpodieM Ta
IPOBEJICHHS JIOCHI/DKEHb SIK Yy
rainysi, Tak 1 Ha Mexi ramysei
3HaHb.

4. dopmyBaHHS y CTYJCHTIB
CYKYITHOCTI 3HaHb 3 Oprasizarii
iHpOPMAIIfHUX ~ KOMIT FOTEpPHHX
cucTeM aBTOMOOIJIBHOTO
TPAHCIIOPTY.

5. ®opMmyBaHHS Y CTY/CHTIB
CYKYITHOCTI 3HaHb Ta ySBJICHb IIPO

cydacHi iHpopMariiiHi
KOMIT'IOTEpHI ~ TeXHojorii  Tta
CHCTeMU aBTOMOOIJIBHOTO

TPAaHCHOPTY Ta HANPSAMKH IX
PO3BHUTKY, a TaKOX HaOyTTs
HABUYOK  OOCIYroBYBaHHS  Ta
IarHOCTUKHA aBTOMOOIIBHUAX
iH(pOPMAIIfHUX CUCTEM.

6. @opmyBaHHS Yy CTYICHTIB
CYKYIHOCT] 3HaHb Ta MPAKTHYHHX
BMiHb, II0JJ0 Cy4aCHUX HAayKOBHX
3100yTKIB y chepi
€IeKTPOMOO1ITiB Ta
€Hepro30epirarounx TeXHOMOTIH.

o | Emphasize 3 main areas that you consider the most important for mastering this discipline:
4 | Bu3sHauuTh 3 OCHOBHI MOMEHTH, SIKi BU BB)KA€TE HAWBAKITUBIIIMMU TSI OTTAHYBAHHSI i€l AUCIUILTIHA

Energy-saving  technologies in transport / 1. Theoretical material.

Enepros6epirarodi TEXHOIOTIT HA TPAHCIIOPTi 2. Practical and laboratory tasks /
Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. TeopeTmuHmMit MaTepial.

2. TIlpaktnuni 1 mabopaTopHi
3aBmaHHs /  BiampamroBaHHS
NPaKTHYHAX Ta J1abOpaTOpHHUX
3aBJIAHb.

25


http://cybphys.rtu.lv/

Project: Development of practically-oriented student-centred education in the
field of modelling of Cyber-Physical Systems, CybPhys.

Project number: 609557-EPP-1-2019-1-LV-EPPKA2-CBHE-JP-ERASMUS+
CBHE http://cybphys.rtu.lv/

Co-funded
Erasmus+ Prog
of the European

3. IlepeBipka 3HaHb (TECTYBaHHS,
KOHTpOJbHA pOo0OTa, icruT abo
3aIIiK).

The structure of hybrid and electric vehicles / Bynosa
riOpUAHUX Ta eNeKTPOMOOLTIB

1. Theoretical material.

2. Practical and laboratory tasks /
Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. Teopernunuii matepia.

2. [Ilpaktnuni 1 nabopaTopHi
3aBraHHs /  BiampamtoBanHs
NPakTHYHAX Ta J1abOpaTOpHHUX
3aB/IaHb.

3. IlepeBipka 3HaHb (TECTYBaHHS,
KOHTpPOJbHA pO0OTa, icmuT abo
3aJIiK).

Electric systems of environmentally friendly vehicles
/ EfneKTpuuHi CUCTeMH eKojIoriuHo unctiux AT3

1. Theoretical material.

2. Practical and laboratory tasks /
Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. Teopernunuii Mmatepiai.

2. [Ilpaktnuni 1 nabopaTopHi
3aBianHs /  BiampamtoBanus
MPAaKTUYHUX Ta J1abOpaTOPHUX
3aBJIaHb.

3. IlepeBipka 3HaHb (TECTYBaHHS,
KOHTpPOJbHA pO0OTa, icmuT abo
3aJTiK).

Methods of planning scientific research on vehicles /
Meroau riaHyBaHHSI HAYKOBHX JociimkeHs B AT3

1. Theoretical material.

2. Practical and laboratory tasks /
Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. Teopernunuii Mmatepiai.

2. Ipaxtnynri 1 mabopatopHi
3apmaHHs  /  BiampaioBanHs
MPaKTUYHUX Ta J1a0OpaTOPHUX
3aBaHb.

3. IlepeBipka 3HaHB (TECTyBaHHS,
KOHTpPOJbHA pO00Ta, icmuT abo
3QUTIK).

Mathematical modelling and methods of
optimization / MaremaTndHe MOJETIOBAHHS Ta
METOIN OonTHUMIi3aril

1. Theoretical material.

2. Practical and laboratory tasks /
Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. TeopeTmuHmMit MaTepial.

2. Tlpakrtuuni i sabopaTopHi
3aBmaHHs /  BiampamroBaHHS
NPaKTHYHAX Ta J1abOpaTOpHHUX
3aBJaHb.
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3. IlepeBipka 3HaHb (TECTYBaHHS,
KOHTpOJbHA pOo0OTa, icruT abo

3aIIiK).
Intelligent information technologies and systems in 1. Theoretical material.
transport / [nTenekryansHi iHGoOpMAaIiliHi TEXHOIOTI] 2. Practical and laboratory tasks /
i cucreMu Practice of practical and
laboratory tasks.

3. Knowledge verification (testing,
control work, exam or credit)/

1. Teopernunuii matepia.

2. [Ilpaktnuni 1 nabopaTopHi
3aBraHHs /  BigmpamoBaHHs
NPaKTHYHHX Ta JTabopaTOpHHX
3aBJIaHb.

3. IlepeBipka 3HaHb (TECTYBaHHS,
KOHTpPOJbHA pO0OTa, icmuT abo
3aJIiK).

o | Do you have any suggestions for further improvement of this discipline?
5 | Yu € y Bac npormo3uiii Mo/10 MoJaJIbIIOro BAOCKOHAICHHS i€l TUCIMIUTIHI?

Energy-saving  technologies in transport /| 42,9 | 57,1 | Expansion of the list of practical
EHepro36epirarodi TeXHOIOTIi Ha TPAHCIIOPTI % % | and laboratory works.

It is possible to add conducting
some practical classes in
production/

Posmmpenns nepesiKy
OPaKTHYHUX Ta J1abOpaTOPHHX
poOirT.

MOXTUBO [TOIATH TPOBEICHHS
JICSIKUX TPAKTUYHUX 3aHATh Ha

BUPOOHHUIITBI.
The structure of hybrid and electric vehicles / bynosa | 42,9 | 57,1 | You <can add practice in
riOpUIHNX Ta eIeKTPOMOOLIIB % % | production.

Expansion of the list of practical
and laboratory works/
MoxHa [onaTM NOPaKTUKY Ha

BUPOOHHUIITBI.
Posmmpenns nepesiKy
MPaKTUYHUX Ta J1abOpaTOPHUX
pobiT

Electric systems of environmentally friendly vehicles | 14,3 | 85,7 | Expansion of the list of practical

/ EnexktpuuHi cucteMu ekoioriyHo gynctux AT3 % % | and laboratory works/
Posmmpenns MepeiKy
MPaKTUYHUX Ta J1a0OpaTOPHUX
pobiT

Methods of planning scientific research on vehicles/ | 14,3 | 85,7 | Expansion of the list of practical

Meroau riaHyBaHHS HAYKOBHX JOCIimKkeHs B AT3 % % and laboratory works/
Posmmpenns MepeIiKy
MPaKTUYHUX Ta J1a0OpaTOPHUX
pobiT

Mathematical modelling and methods of | 71,4 | 28,6 | Laboratory work can be added.

optimization / Maremaruyne MoxentoBaHHA Ta | % % | Add practical tasks.

METOJIN ONTHMIi3aIlii Expansion of the list of practical

and laboratory works.

I think it is necessary to add
laboratory work/

Moxra gomath  J1abopaTopHi
pobotu.
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Jonatu npakTU4Hi 3a1a49i.

Po3mmpenns HepesiKy
NPAaKTHYHAX Ta J1ab0paTOpHHUX
POOIT.

BBaxaro  HeEoOXimHO  JomaTH
J1a00paTOpHI POOOTH.

Intelligent information technologies and systems in - 100
transport / [arenekryanbHi iHpOpMaIiiiHi TeXHOIOTIT %
i cucreMu

Comments and suggestions / 3ayBaskeHHs Ta mMPoOMO3UILii
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 € mpormo3uitii o0 TOKpaIieHHs
AHKETH, 3aMUIIITh CBOI JYMKH B IIbOMY PO3/IiIIi.

Table 3.2.6: The results of processing Employers questionnaires, Part 2

PART 2 /YACTHHA 2
Questions by courses/laboratory work study programs / Iluranss 3a nporpaMamMu KypciB/J1aGopaTopHux
pooiT
N Question /3anuranns Yes No Justification and notes
/TIpuMiTKH, TOSICHEHHSI
1 Do you consider it necessary for the learning of students in the master’s program “Electric Vehicles

and Energy-Saving Technologies”: (If you answer is "no,"” please justify your answer)

Uu BBaxkaere Bu HeOOXiHMM BHBUYECHHS HACTYIHOI IUCIMIUIIHM B MariCTepchbKiil mporpami
«EnexkTpomodisii Ta eHepro3depiraroui texmosorii»: (Skmo BiANOBiAb «HI» — OOIpyHTYiiTE
Bi/IIIOBIIb)

Energy-saving technologies in transport /| 100% -
Eneproz0epiratoui TeXHOJIOTIi Ha TPaHCIIOPTI
The structure of hybrid and electric vehicles / | 100% -
Bynosa riOpumHuX Ta enekTpoMo0iiiB
Electric systems of environmentally friendly | 100% -
vehicles / Emektpudsi CcHCTEMH EKOJIOTiYHO
guctux AT3

Methods of planning scientific research on | 100% -
vehicles / Meronn TIaHyBaHHS HayKOBHX
nocaimkens B AT3

Mathematical modelling and methods of | 100% -
optimization / MaTemaTu4He MOJEIIOBAHHS Ta
METOIN OnTHUMI3aril

Intelligent  information  technologies and | 100% -
systems in  transport / IuTenmekTyasmbHi
iH(pOpMaIiifHi TEXHOJNIOTIi i CHCTEMH

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

Uwu 3rogni BU 3 (YOPMYITIOBAHHSAM METH JaHOI HABYATHHOI MUCHUILTIHY (SIKIIO B BIAIOBLIH «HI» -
OOTPYHTYWTE CBOIO BiIIOBiAB)?

Energy-saving technologies in transport /| 100% -
Enepro30epirarodi TEXHOIIOTIi Ha TPAHCIIOPTI
The structure of hybrid and electric vehicles / | 100% -
Bynoa ribpuaHnX Ta eaeKTpoMoOiTiB
Electric systems of environmentally friendly | 100% -
vehicles / EnexrpudHi cHCTEMH EKOIOTIYHO
guctux AT3
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Methods of planning scientific research on | 100% -
vehicles / Meronu mIaHyBaHHS HayKOBUX
nociimkens B AT3

Mathematical modelling and methods of | 100% -
optimization / MaTemaTu4He MOJETIOBAHHS Ta
METOIM ONTUMI3arii

Intelligent  information  technologies and | 100% -
systems in transport / IHTenmekTyasbHI
iHpopMalliiiHi TeXHOJIOrI] 1 cucTeMu

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

Uu 3rofHi BU 3 OPMYIIOBAHHSM 3aBJlaHb JITAHOI HABYAJbHOI AUCHUILTIHU (SIKIIO BIAMOBIAB «HI» —
BiJINIOBIJIb OOTpYHTYITE)?

Energy-saving technologies in transport /| 100% -
Eneprozoepiratoui TeXHOJIOTIi Ha TPaHCIIOPTI
The structure of hybrid and electric vehicles / | 100% -
BynoBa ribpuaHuX Ta enekTpoMo0iiiB
Electric systems of environmentally friendly | 100% -
vehicles / EnextpuuHi CHCTEMH €KOJIOTIYHO
yuctux AT3

Methods of planning scientific research on | 100% -
vehicles / Meroan miaHyBaHHS HayKOBHX
nocmikens B AT3

Mathematical modelling and methods of | 100% -
optimization / MaTemaTn4He MOJEIIOBAHHS Ta
METOM OITUMI3aLii

Intelligent  information  technologies and | 100% -
systems in transport / IuTenmekTyanmbHi
iHpopMalliiiHi TeXHOJIOTIT 1 cucTeMu

. 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 3romHi BU 3 (QOPMYIIOBAHHSM OCHOBHHX KOMIIETEHIIN, SIKUMHU Iepen0avyacTbcsi OMaHyBaTH
quctuuiiny? (Y BIANOBIAI «HI» - BKAXITh, SKi 3 KOMIETEHIIIl MOTPEOYIOTh YTOUHEHHS YU 3MIHH):
Energy-saving technologies in transport /| 100% -
Eneproz0epiratodi TeXHOJIOTIi HA TPAHCIIOPTI
The structure of hybrid and electric vehicles / | 100% -
BynoBa ribpumHuX Ta enekTpoMo0iiiB
Electric systems of environmentally friendly | 100% -
vehicles / EmekTpuusi cHCTEMH €KOJOTiIHO
guctux AT3

Methods of planning scientific research on | 100% -
vehicles / Meronu TIaHyBaHHS HayKOBHX
nociimkeds B AT3

Mathematical modelling and methods of | 100% -
optimization / MaremaTnuHe MOJIEITIOBAHHS Ta
METOIN onTHUMIi3arii

Intelligent  information  technologies and | 100% -
systems in transport / IaTenmekTyasmbHi
iH(OpMaIiifHi TEXHOJOTIi i CHCTEeMH

o 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 BM BBaKaere, JIEKIMIWHWK MaTepiall J03BOJNUTH CTYJCHTaM PO3KPUTH CYTHICTH JUCHHUIUTIHHM,
JIO3BOJIMTH JIOCSTTH OCHOBHOI METH Ta HaBYAJIBHUX pe3ynbTaTiB auctumutinu? ([Ipu Biamosimi «Hi» -
JIafiTe TOSICHEHHS):
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Energy-saving technologies in transport /| 100% -
Eneproz6epiratodi TeXHOJIOTIi Ha TpaHCIIOPTI
The structure of hybrid and electric vehicles / | 100% -
Bynosa riopunHuX Ta enekTpoMo0isiB
Electric systems of environmentally friendly | 100% -
vehicles / EnekrpuuHi CHCTEMH €KOJOTIYHO
yuctux AT3

Methods of planning scientific research on | 100% -
vehicles / Meroan maHyBaHHS HAaYKOBHX
jociimkens B AT3

Mathematical modelling and methods of | 100% -
optimization / MaTemaTuuHe MOJEIOBAHHS Ta
METOIH OITUMI3arii

Intelligent  information  technologies and | 100% -
systems in transport / IHTenmekTyasbHI
iHpopMalliiiHi TeXHOJIOr] 1 cucTeMu

. 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 BM BBaKaeTe, YW JOMOMOXKE 3aIllPOIIOHOBAHHWH TMEpeNiK JabopaTOpHUX 1 MPaKTHYHUX POOIT
PO3BHMHYTH BCi MPAKTUYHI KOMIIETEHIIi1, 3asBJICHI MPOrpaMor0 TUCHUILTIHK? (SIKIIO BiMOBIAb «HI» -
BKaXXiTh, AKi PO3/IJH KypCy NOTPeOYIOTh 3MiH YU JOMOBHEHD)?

Energy-saving technologies in transport /| 88,9% | 11,1 | | believe that the list of laboratory
Enepros6epirarodi TeXHONOTII Ha TPaHCIIOPTI % | and practical works should be
expanded directly in  the
languages of the Service stations/

BBaxaro,  ciig  po3MIMPHTH
nepestiK n12a00paTOPHUX i
MPaKTHYHUX pobit

Oe3nocepentbo B y MoBax CTO

The structure of hybrid and electric vehicles / | 88,9% | 11,1 | | believe that the list of laboratory
Bynoa ribpuaHux Ta eneKTpoMo0iiB % | and practical works should be
expanded directly in  the
languages of the Service stations/

BBaxaro, cmig  po3UIMPUTH
nepestiK 712a00paTOpPHUX i
MPaKTHYHUX pooit

Oe3nocepentbo B y MoBax CTO

Electric systems of environmentally friendly | 88,9% | 11,1 | | believe that the list of laboratory
vehicles / EnextpudHi cHCTEMH EKOIOTIYHO % | and practical works should be
yrctux AT3 expanded directly in  the
languages of the Service stations/
BBaxaro, cmixg  po3MHUPUTH
TepeIiK nmabopaTOpHUX i
MPAKTUIHUX pobit
6e3nocepennro B y MoBax CTO

Methods of planning scientific research on | 100% | -
vehicles / Meromu TIaHyBaHHS HayKOBHX
nociimkeds B AT3

Mathematical modelling and methods of | 66,7 | 33,3 | 1. | think it is necessary to add
optimization / MaremMaTnuHe MOJEIIOBAHHS Ta % % | more practice on the optimization
METOJIN OITHMIi3aIlii of complex technical systems.

2. More practical classes should
be conducted.

3. | believe that it is necessary to
expand the list of practical works/
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1.Jymaro, morpiOHO  momaTH

OinpIme MPAaKTUKN 1010
OIITUMI3aLil CKIaHUX TEXHIYHUX
CHCTEM.

2. binpm NpakTUYHHMX 3aHATH
MOTPiIOHO IPOBOJTUTH.

3. BBaxkato, mo mnoTpiOHO
PO3LIMPUTH TIEPETIK MPAKTHYHNX

POOIT.
Intelligent information technologies and | 55,6 | 44,4 | 1. 1think it is necessary to expand
systems in  transport / IHTenmekTyanbHi % % | thelist of laboratory and practical
iH(pOpMaIliiHi TeXHOIOT] 1 cucTeMu works.

2. | consider it necessary to
expand the list of laboratory and
practical works.

3. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations.
4. | believe that it is necessary to
expand the list of laboratory and
practical works/

1. lymato, moTpiOHO pO3MIUPUTH
THIepetiK n1a00paTOpPHUX i
MPAKTHYHUX POOIT.

2. BBaxaro 3a HeEOOXiZHUM

PO3LIMPUTH nepeltiK
na0opaToOpHUX 1  MPaKTHYHHX
poOirT.

3. BBaxato, ciliil pO3UIMPUTH
nepestiK 112a00paTOpPHUX i
MPaKTHYHUX pooit

6e3mocepentbo B y MoBax CTO.
4. BBaxaro, MmO MOTPIOHO
PO3LIUPUTH nepeik
7a00OpaTOPHUX Ta IPAKTUYHUX
pOOiT.

. 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 mpomo3urii moa0 3MiHU MepeiKy JeKIIHHNX Ta00opaToOpHUX Ta MPaKTUIHUX POOIT?
(SIK1I0 BiATOBIL «TAK» - BKAXKITh BUMOTH IIIOJIO 3MIH YH JOTTOBHECHB )

Energy-saving technologies in transport /| 33,3 | 66,7 | 1. | believe that an increase in
Enepros6epirarodi TeXHOIOTIT Ha TPAHCIIOPTI % % | practical work is necessary.

2. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations.
3. Consider  energy-saving
technologies in the transport
industry/

1. Bsaxaro, mo TOTpiOHE
301IBIIICHHAS IPAKTUIHUX POOIT.
2. Bpaxaro, cmix pO3MHUPHTH
TeperiK na00paTOpHUX i
MPaKTUYHUX pobit
6e3mocepennbo B y Moax CTO.
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3. PosrnsiHyTH eHepro30epiratodi
TEXHONOrii B TPaHCIOPTHIH

IIPOMUCIIOBOCTI.
The structure of hybrid and electric vehicles / | 22,2 | 78,8 | 1. | believe that the list of
BynoBa ribpuaHux Ta eneKTpoMooiiB % % | laboratory and practical works

should be expanded directly in the
languages of Service stations.

2. Practice at car service centers/
1. BBaxato, ciil pO3UIMPUTH
niepestiK nabopaTopHUX i
MPAaKTUYHUX pobit
6e3nocepennbo B y Moax CTO.
2. IIpakTHKa Ha aBTOCEpBHCAX.
Electric systems of environmentally friendly | 22,2 | 78,8 | 1. | believe that an increase in
vehicles / EnexTpuuHi CHCTEMH EKOJIOTiYHO % % | practical work is necessary.
gquctux AT3 2. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations/
1. Bsaxkaro, mo mOTPiOHE
301IBIICHHS MPAKTHYHUX POOIT.
2. BBaxaro, ciil pO3MIMPUTH

THIepetiK 1a00paTOpPHUX i
NPaKTUYHUX pooiT
Oe3nocepennbo B y Moax CTO.

Methods of planning scientific research on - 100

vehicles / Meroan maHyBaHHS HAyKOBHX %

nociaimkens B AT3

Mathematical modelling and methods of - 100

optimization / MaremaTndHe MOZIETIOBAHHS Ta %

METOIM ONTUMI3aLii
Intelligent  information  technologies and | 44,4 | 55,6 | 1. It is desirable to implement

systems in  transport / IuTemekTyanmbHi % % | laboratory and practical work on

iHdopMarIiiiHi TeXHOIOTT i CHCTeMHU modern cars to study their
intellectual and information
systems.

2. Real laboratory and practical
work on modern cars.

3. | believe that the list of
laboratory and practical work
should be expanded directly in the
conditions of the service station.
4. Itis desirable to supplement the
lecture material on the topic of the
engine control system/

1. Baxxano BITPOBAIUTH
mabopaTopHi  Ta  TPaKTHUYHI
pobotu Ha Cy4JacHUX
aBTOMOOUIAX IO TOCIIHKEHHIO X
IHTENIEKTYaTbHIX Ta
iH(hOpMAIIITHIX CHCTEM.

2. PeampHi mabopaTopHi Ta
MPaKTU9IHI pPOOOTH HA CyJacHUX

ABTOMOOIIISIX.

3. BBaxato, cmix poO3MIMPUTH
TepesiK 1a00paTOpPHUX i
MPaKTUYHUX pobit

6e3nmocepentbo B ymoBax CTO.
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4. Ba)xaHO JOIIOBHUTH JEKI[IHHUI
MaTtepial 3 TEMH CHCTEMHU
KEepYBaHHsI IBUTYHAMH.

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

Uu € y Bac mpomo3uriii 1mo 0 BUKOPUCTAHHS CIEIiali30BaHOr0 MPOrpaMHOr0 3a0e3MeUYCHHS IS
J1abopaTOpHUX POOIT?

(ITpm BiAmOBil «TaK» - BKaXITh peKoMeHaarii)?
Energy-saving technologies in transport /| 11,1 | 88,9
Eneprozoepiraroui TeXHOJIOTIT Ha TPAHCIOPTI % %
The structure of hybrid and electric vehicles / | 22,2 | 78,8 | | believe that the list of literature
BynoBa ribpuaHmx Ta eneKTpoMobiiB % % | should be expanded due to the
technical documentation of car
manufacturers/

BBaxaro, cmig  po3mMpUTH
MepestiK JITepaTypu 3a paxyHOK
TEXHIYHOT JOKyMEHTaLi1
ABTOBUPOOHUKIB

Electric systems of environmentally friendly | 22,2 | 78,8 | | believe that the list of literature
vehicles / Emektpuusi cHCTEMH EKOJIOTiYHO % % | should be expanded due to the
guctux AT3 technical documentation of car
manufacturers/

BBakaro,  chmig  poO3MIMPUTH
Hepestik JITepaTypu 3a paxyHOK
TEXHIYHOI JIOKyMEHTAaIi1
ABTOBUPOOHUKIB

Methods of planning scientific research on | 11,1 | 88,9
vehicles / Meroan maHyBaHHS HAyKOBHX % %
nociaimkens B AT3
Mathematical modelling and methods of | 33,3 | 66,7 | 1. I think it is necessary to update
optimization / MaremaTnudHe MOZICIIOBAHHS Ta % % | the literature and add modern
METOIM ONTUMIi3alii research.

2. We need more modern foreign
sources of information.

3. You can add and update the
literature and add more modern
studies.

4. It is necessary to update the list
of basic literature and add
modern sources/

1. Jlymato, HEOOXiTHO OHOBUTH
JmiTepaTypy 1 JomaTH CydacHi

TIOCITI JUKEHHS.
2. Tpeba Oimpm cy4acHHX
3aKOPJOHHHUX JDKepen
iH(opMartii.

3. MoxHa mogaTH Ta OHOBUTH
mitepaTypy 1 Jgomath  OuLTBII
CyJacHi JOCIiKEHHS.

4. HeoOXiTHO OHOBUTH TEPEITIK
OCHOBHOI JITepaTypH Ta IOJATH
CyJacHi JpKepena.

Intelligent  information  technologies and | 55,6 | 44,4 | 1. | would add more modern
systems in transport / IurenexryanbHi % % | foreign literature.

iH(opMaIiiiHi TEXHONOTI i CHCTEeMHU 2. We need more modern foreign
sources of information.

3. | believe that the list of
literature should be expanded due
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to the technical documentation of
car manufacturers.

4. | believe that more foreign
literature should be added/

1. I 6 nmomaB Oinbplie cydacHOi
3aKOPJIOHHOI JTITepaTypH.

2. Tpeba Oimpmr  cydacHHX
3aKOpIOHHUX JoKeper
iHpopMarii.

3. BBaxaro, ciiJi pO3IIHMPHTH
MEPEITiK JITepaTypu 3a PaxyHOK
TEXHIYHOI JIOKyMEHTAaIIi i
ABTOBUPOOHUKIB.

4. 5 BBaxkaro, MO TOTPIOHO
monatd  Oimbie  3apyOikHOL
JTEepaTypHu.

. 9 | What in your opinion, is the program of this discipline aimed at (multiple options could be selected):
Ha 110, Ha Bamry AyMKy, CIIpsIMOBaHa IMporpaMa JaHoi JUCHHUILTIHA (MOXKHA 00paTH JIeKiIbKa):

O formal use of knowledge (dbopmanbue
BUKOPUCTAHHS 3HaHb) -

development of critical thinking skills
(po3BuTOK KpuTHYHOro Mucienus) — 100%
use of methods of cause-and-effect analysis
(BUKOpHCTaHHA METO/IIB MPUYUHHO-
HaciIkoBoro ananizy) — 88,9%

development of practical experience and
skills (po3BuTOK TPaKTHYHOrO MJOCBiAY Ta
HaBUYOK) - 88,9%

development of new competencies
(po3BuTOK HOBHX KoMIieTeHTHOcTei) - 100%
development of independent thinking
(po3BuTOK camocTiitHoCcTI MucnenHs) - 100%
[ development of the ability for non-standard
approaches in solving problems and making
decisions (po3BHUTOK 3aTHOCTI o
HECTaHJAPTHUX  MIJIXOMIB Y  BHUpIILICHHI
npo6JieM i npuitHATTI pimens) — 11,1%

O other (inme) -

. 10 | What, in your opinion, is the importance of this discipline:
Y oMy, Ha Bally JYMKY, OJSTA€ BAKIUBICTh i€l AUCIUILIIHA:

Energy-saving technologies in transport /| 100% | - 1. Energy-saving technologies are
Enepros6epirarodi TEXHOIOTIT Ha TPAHCIIOPTI relevant not only in the field of
transport.

2. Actual, important.

3. Energy saving is also "green
energy".

4. Allows identification and
determination of measures for
diagnosis and adjustment of
modern automotive systems.

5. Energy-saving technologies are
very important from an economic
point of view.

6. Today, the use of energy-saving
technologies is very important not
only at the state level, but also at

34


http://cybphys.rtu.lv/

Project: Development of practically-oriented student-centred education in the
field of modelling of Cyber-Physical Systems, CybPhys. Buinded
Project number: 609557-EPP-1-2019-1-LV-EPPKA2-CBHE-JP-ERASMUS+ -

. Erasmus+ Prog
CBHE http://cybphys.rtu.lv/ of the Europear.

the level of each family. Mineral
reserves are not limitless, and
eventually humanity will
inevitably face an acute shortage
of natural resources. Energy-
saving technologies will help to
improve  the  environmental
situation as a whole, capable of
minimizing unnecessary energy
losses. The introduction of
energy-saving technologies will
help solve many environmental
problems - climate change,
atmospheric pollution, depletion
of fossil resources, and others.

7. Issues related to energy-saving
technologies are very relevant in
our time.

8. This is the future, in the near
future this direction will be in
great demand/

1. Eneprozoepirarodi TeXHOJIOTT
€ aKTyalbHUMH 1 HE TIJIbKH Yy
cdepi TpaHCTIOPTY.

2. AKTyanbHa, BOXXJIHBA.

3. Enepro3bepexkeHns — 1€ mie
«3€JICHa CHEPICTUKA».
4._JlozBonsie ineHTH(]IKYBaTH Ta

BU3HAYHUTH 3axoau 11010
JIarHOCTHKH Ta HaJALITYBaHHS
Cy4acHHX aBTOMOOITBHUX
CHCTEM.

5. Enepros0epiraroui TeXHOJOTI]
€ Iyxe BOKIUBUMH 3

€KOHOMIYHOI TOYKH 30DY.

6. Ha cporomHimHii  JIeHb
BHUKOPHCTAHHS
eHepro30epiraroynx TEXHOIOTIH €
JIy’KE€ BaXKJIMBHM HE TUIBKH Ha
Jiep>KaBHOMY PiBHI, aji¢ i Ha piBHI
KOYKHOIL POIUHH. 3amacu
KOPHCHHUX KOITAJIUH He 0€3MEKHI,
1 3TOIOM JIFOJICTBO OOOB’SI3KOBO
31IITOBXHETHCS 3 TOCTPHM
nediuToM IPUPOSHUX PECYPCIB.
Eneprozbepiraroui ) TEeXHOIOTiT
JIOITOMOKYTh MOJIIIINATH
€KOJIOTIYHY CHTYAIlil0 B IJIOMY,
3JaTHI 3BECTH JI0 MIiHIMyMY
HEMOTpiOHI ~ BTpaTH  €Heprii.
BnpoBapkenns
eHepro30epiraroynx TEXHOJIOT1H
JIOTIOMOYKE y BUPIIIEHHI 0aratbox
EKOJIIOTIYHMX ~TIPOOJIeM - 3MiHU
KITiMary, 3a0pyIHEHHS
aTMocdepu, BHCHAa)KCHHS
KOIIJIMH PECypCiB Ta iHIII.
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7. TlutaHHs, SKI TOB’s3aHHI 3
eHeprozoepiralounmMu
TEXHOJIOTISIMH Y HAC 4ac € JyxKe
AKTYyaJIbHUMH.

8. 3a UM MaiOyTHE,
HaNOJIVDKIUM qacoM eu
HampsiIMOK ~ Oyae MaTh  Jayxe
BEJIMKUI TIOIHT.

The structure of hybrid and electric vehicles / | 100% | - | 1. Acquaintance with a new and
BynoBa ribpuaHmx Ta eneKTpoMobiiB modern mode of transport.

2. Actual, important.

3. This is the present

4. Allows identification and
determination of measures for
diagnosis and adjustment of
modern automotive systems.

5. Electric cars are becoming
more popular every day and the
demand for them is growing.

6. The future of electric cars is
obvious and inevitable. In the next
few years, the variety of models
will increase, they will fill the
roads all over the world, making
driving comfortable for the driver
and safe for the environment. The
increase in sales and
improvement of models will allow
to eliminate the  existing
shortcomings of electric cars,
making these cars impeccable in
terms of operational
characteristics, dynamic and
speed properties.

7. The importance of the
discipline lies in the necessary set
of knowledge and skills regarding
the principles of building hybrid
cars and electric cars.

8. According to my forecasts,
electric cars will occupy 30% of
the market of all cars in the next
5-7 years/

1. 3mnailioMCcTBO 3 HOBUM Ta
CY4aCHHMM BHJIOM TPAHCIIOPTY.

2. AkTyanbHa, BOXJINBA.

3. Ile croromenus

4. Jlo3Bomsie imeHTU(IKYBaTH Ta

BU3HAYHUTH 3aX0I1 I0A0
JIarHOCTUKM Ta HAJAIITYBaHHS
CyJacHUX aBTOMOOUTHHIAX
CHCTEM.

5. Enextpomo0iti 3 KOKHIM THEM
CTaloTh BCE [Qhi3iii
3aTpeOyBaHNMH 1 HA HUX 3pOCTae
TIOTIHT.

6. MaifOyTHe eIeKTpOMOOLTIB €
OUCBUJIHUM 1 HEMHUHYYUM. Y
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HaHOIMKYi KiJIbKa POKIB
PI3HOMAHITHICTh Moenen
301IBIIUTECS, BOHH 3allOBHSTH
JIOPOTH B YCHOMY CBiTi, poOIsan
i3y KOM(MOPTHOIO I BOMIs 1
OE3MEYHOI0 )1 HaBKOJHMIITHLOTO
CepeIOBUILIA. 3pocTaHHs
OpoAakiB 1 BJIOCKOHAJICHHS
MOJIeJIeH JTO3BONIATh BHUKIIOUUTH
ICHYIOY1 HEIIOIKU EJIeKTPOKapiB,

poOIsTUH i MaIIuHA
0e3/10raHHUM U 3a
eKCILTyaTalli iHUMHU
XapaKTEpUCTUKAMU,
IUHAMIYHUMMA 1 IIBHIKICHUMU
BJIACTHBOCTSMH.

7. BaxmuBicTh  JUCIHUIUTIHU
MIOJISATaE B HeoOX1H1i

CYKYITHOCTI 3HaHb Ta BMiHb II[O/I0
IPUHIMITB TI00YI0BU TOpHIHNX
aBTOMOOUTIB Ta CJIEKTPOMOOITIB.
8. 3a wmoiMum mporuosamu,
eNeKTPOMOOUTI  HaWOMMmK4l  5-7
pokiB 3aiimyts 30% pHUHKY BCixX

aBTO
Electric systems of environmentally friendly | 100% | - 1. This is important to know for
vehicles / Emektpudsi CHCTEMH EKOJIOTiYHO electrical engineering specialists.
yrctux AT3 2. Actual, important.

3. It is included in previous

disciplines.

4. Allows identification and
determination of measures for
diagnosis and adjustment of
modern automotive systems.

5. Electric cars are more
attractive for the environment.

6. It is important to know and
understand this for specialists in
specialty 141 "Electroenergetics,
electrical  engineering  and
electromechanics".

7. The importance of the
discipline lies in the necessary
formation in students of a set of
knowledge  about electrical
systems  of  environmentally
friendly vehicles, as well as
practical skills regarding the
principles  of  construction,
maintenance and repair of
electrical systems of vehicles.

8. This is the base of any electric
car/

1. Jnst (haxiBIIiB
@JIeKTPOTEXHIYHOI CIeiaTbHOCTI
€ BaXXJIMBO 3HATH.

2. AKTyapHa, BOXKIIHBA.
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3. Ile BXomuTh B MONEpEHi

ACIUTIIIHH.

4. JlozBonsie ineHTH(]IKYBaTH Ta
BU3HAYUTH 3axoau I10]10
JUArHOCTUKU Ta HaJAIITyBaHHS
Cy4acHUX ABTOMOOUTBHUAX
CHCTEM.

5. Jost HaBKOJTUIITHBOT'O

cepelioBHUILA  ENEKTPOMOOITI €
OLIBII IPUBAOTHMBUMHU.

6. Just (axiBiB 3a
CrelialIbHICTIO 141
«EnexTpoeHepreTuka,

CJIEKTPOTEXHIKa Ta

CJIEKTPOMEXaHIKa» 1€ BaKJIMBO
3HATH Ta PO3YMITH.
7. BaxmuBicTh  JUCIHUIUTIHU

MIOJISATaE B HeoOX1H1i
(hopmyBaHHi y CTYJCHTIB
CYKYITHOCTI 3HaHb 110710
CNIEKTPUYHKX CHCTEM CKOJIOTIYHO
YHUCTUX AT3, a TaKOXK
NPAaKTUYHUX  HABUYOK MO0
NPUHIIHIIIB 07100178

OOCITYyroByBaHHSI Ta PEMOHTY
enekTpuyHux cuctem AT3.
8. Ie Oaza Oy/Ib-SIKOTO

CJIEKTPOMOO1ISI.
Methods of planning scientific research on | 88,9 | 11,1 | 1. It is necessary for future
vehicles / Meroan mIaHyBaHHS HayKOBHX % % | scientists and researchers.
Jociimkens B AT3 2. Actual, important.

3. This is important to know.

4. Allows you to determine the
ways of diagnosis and adjustment
of modern automobile systems.

5. They are important for the
creation or improvement of
modern devices.

6. The discipline is designed to
play a key role in realizing the
creative potential of engineering
and scientific personnel, as well
as in restructuring and increasing
the efficiency of their work. Also
ensuring the growth of the share
of students who work with
passion and independently, as a
result gaining an active position
and increased creative potential -
very relevant qualities for a young
specialist.

7. It is necessary for future
scientists and researchers to form
a scientific way of thinking and
perception of the natural-
scientific picture of the world/

1. MaifOyTHIM HaAyKOBILSIM Ta
JIOCIIITHMKAM 1i€ HEOOXI1IHO.
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2. AKTyanbHa, Ba)KJIMBA.

3. [le Ba)KIIMBO 3HATH.

4. Jlo3Bonsie BH3HAUUTH MUISIXU
JUArHOCTUKU Ta HaJAIITyBaHHS
Cy4acHUX ABTOMOOUTBHUAX
CHCTEM.

5. € BaXXJIMBUMH [ CTBOPEHHS
ab0 yJOCKOHAJICHHS CyYacHHX
IIPUCTPOIB.

6. [ducuuruiina MOKJINKaHa
3irpaT  KJIFOYOBY  pOiib Y
peatizanii TBOPYOro MOTEHIlIATY
IH)KEHEPHHUX 1 HAYKOBUX KaJIpiB, &
TaKOXK y niepeOy0Bi i
i IBUIICHHI ¢)eKTUBHOCTI TXHBOT
poborn. Takox 3abe3nedyrouu
3pOCTaHHsI YaCTKU CTYJIEHTIB, 10
NpAIfOIOTh 13 3aXOIUICHHAM 1
CaMOCTIiHHO, y HiJICYMKY
3/100yBarOuM aKTHBHY TO3UIIIO 1
I IBUIIICHUI TBOPYHI MOTEHITia
- JyXKe aKTyaJlbHi SKOCTi A
MOJI0A0r0 (haxiBIis.

7. MaiOyTHIM HayKOBLSM Ta
NOCHIJHUKAM €  HeoOXiJIHUM
(hopMyBaHHsI HAYKOBOT'O CIIOCOOY

MHUCJIEHHS 1 CIPUHMHATTS
[IPUPOHUYO-HAYKOBOI  KapTUHHU
CBITY.
Mathematical modelling and methods of | 78,8 | 22,2 | 1. It is very important to know
optimization / MaremaTndHe MOZICTIOBAHHS Ta % % | optimization methods for
METOIH ONTUMIi3alii business.

2. Actual, important.

3. Allows to analyze the operation
of modern automobile systems
individually and collectively at
the stages of repair and
maintenance.

4. Necessary for obtaining the
best performance characteristics
of means and systems.

5. Teaching the discipline is to
provide students with a holistic
understanding of the principles of
formalization of the process of
functioning and research of
technical systems; theoretical
knowledge on the creation of
mathematical, algorithmic and
computer models of electrical
systems, learning practical skills
of making mathematical models,
development of skills and abilities
of practical application of
acquired knowledge in the
practice  of scientific and
innovative activities.
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6. The importance of the
discipline lies in the formation of
a set of knowledge and skills in
students regarding the basics of
computer modeling and methods
of solving practical problems.

7. For Dbusiness, optimization
methods are very important to

know/
1. Jns  OizHecy  MeTOaH
onTuMizamii - JyKe BaXKJIHUBO
3HATH.

2. AKTyanbHa, BaXKJINBA.
3. Jlo3Bousie ananizyBatu poOoTy
Cy4aCHUX aBTOMOOLITBHUX CHCTEM
OKpeMO Ta B CYKYyITHOCTI Ha
eramnax pemoHTty Ta TO.
4. HeoOXximHi mas OIepIKaHHS

HalKpalux XapaKTEPUCTUK
(yHKUiOHYBaHHS ~ 3aco0iB  Ta
CHCTEM.

5. Buxmamaggs IUCHMIUIIHA €
HAJaHHA CTyAEHTaM IJIiICHOTO

YSBIICHHS po MIPUHITATINA
hopmamizamii IPOIIECY
(hyHKIIIOHYBaHHS Ta

JIOCITIPKEHHSI TEXHIYHUX CHUCTEM;
TEOPETUYHHX 3HAHb 31 CTBOPEHHS
MaTeMaTHYHUX, aJITOPUTMIYHHX
Ta  KOMI'IOTEPHUX  MOJCIICH
EIEKTPUYHUX CHCTEM, 3aCBOCHHSI
MPaKTUYHAX HABUYOK CKITaJaHHS

MaTeMaTHYHUX MoOJCIeH,
pPO3BUTOK yMiHb 1 HaBHYOK
MIPAKTUIHOTO 3aCTOCYBaHHS

OTPUMAHUX 3HAHb B MPAKTHUIl
HAyKOBOI Ta IHHOBALIITHOT
JISIIBHOCTI.

6. BaximBicTh  IHUCIUIUIIHA
monsirae B (opmyBaHHI Y
CTYACHTIB CYKYNHOCTI 3HaHb Ta

BMiHb 1010 OCHOB
KOMIT FOTEpPHOT'O  MO/ICTFOBAHHSI,
Ta METO/IIB BHPIIICHHS

MPAKTHYHUX 33]1a4.
7. Jnst Oi3Hecy METOIH

onTuMizamii - Jy)Ke BaXJIHBO
3HATH.
Intelligent  information  technologies and | 100% | - | 1. This is important to know for
systems in transport / IarenmekTyanmbHi transport specialists, scientists,
indopMmariiiiHi TexHONOTIT i CHCTEMHU researchers, developers, and IT
specialists.

2. Actual, important.

3. This is important to know for
transport specialists, scientists,
researchers, developers, and IT
specialists.
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4. Allows identification and
determination of measures for
diagnosis and adjustment of
modern automotive systems.

5. Important for improving
artificial intelligence.

6. Training in the field of
information systems and
technologies, in particular the
training of graduates capable of
analysis, forecasting, decision-
making in the development,
implementation and maintenance
of complex information systems
and technologies for various
purposes and solving problems of
social activity.

7. The importance of the
discipline lies in the formation of
students' necessary knowledge
and practical skills regarding
modern scientific achievements in
the field of electric vehicles and
energy-saving technologies.

8. Electric cars are the future/

1. nst axiBIiB TpaHCIOPTHOT
cdepu, HayKOBIIIB, JIOCIIJIHUKIB,
po3podHuKiB, (axiBuiB IT — 1e
BaXXJIMBO 3HATH.

2. AKTyanbHa, BOXJIHBA.

3. Jlnst daxiBUiB TpaHCIOPTHOT
cdepu, HAyKOBIIIB, JIOCIIJIHUKIB,
po3podHuKiB, (daxiBuiB IT — 1e
BaXXJIMBO 3HATH.

4. JlozBonsie ineHTH(]IKYBaTH Ta

BU3HAYHUTH 3ax0au 10710
JIarHOCTUKH Ta HAaJALITyBaHHSI
Cy4acHHX aBTOMOOLITBHUX
CHCTEM.

5. BaxxmBi U1 yIOCKOHATCHHS
LITYYHOT'O IHTEJICKTY.

6. IlimroroBka B  oOiacti
iHpOpMAaILIfHUX  CHCTEeM  Ta
TEXHOJIOTIH, 30KpeMa MiAroToBKa
BUIIYCKHHUKIB 3JJaTHUX J0 aHAII3Y,
IIPOTHO3yBAHHSI, OPUAHATTS
pillleHb pu pO3po0ICHHI,
BNPOB/DKEHHI ¥ 00CITyrOByBaHHI
CKJIATHUX iHpopMariitHIX
CHCTEM Ta TEXHOJIOT1i
PI3HOMAaHITHOTO TIPU3HAYEHHS Ta
BHPIIIEHHS TIPOOJIEM COIiaTbHOL
JISITBHOCTI.

7.  BaximuBiCTb  IUCIUIUIIHHA
nonsirae B (opMyBaHHI Yy
CTYICHTIB HEOOXiMHNX 3HAaHb Ta
MPAKTHYHUX BMiHb, 1010
CyJacHHMX HAyKOBHX 3H00YTKIB y
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chepi CJIEKTPOMOO1ITiB Ta
EHEepro30epiraroyux TEXHOIOTIH.
8. ¥V chepi enekrpomoOLTiB - Tie

MalOyTHE.

. 11 | Emphasize 3 main areas that you consider the most important for mastering this discipline:
BusHaunte 3 OCHOBHI MOMCHTH, SIKi BH BBa)KA€TC HAWBAXJIMBIIINMH JUIS OMAHYBaHHS ITi€l
JIACLIUIUIIHHA:

Energy-saving technologies in transport / 1. Desire to learn

Eneprozoepiratoui TeXHOJIOTIi Ha TPaHCIIOPTI 2. Interest in acquiring knowledge
3. Development of critical
thinking

1. High basic level of knowledge
2. Persistence and interest of
students

3. Filling the course with
theoretical and practical material

1. Desire to learn

2. Interest in acquiring knowledge
3. Development of critical
thinking

1. Theoretical knowledge.
2. Laboratory work.
3. Interest in this discipline.

1. Interest and desire to acquire

knowledge

2. Working out practical and
laboratory tasks.

3. Development of critical
thinking

1. Desire to learn

2. Knowledge of physics

3. Knowledge of
electromechanics

1. Desire to learn

2. Interest in acquiring knowledge
3. Development of critical
thinking/

1. baxxaHHs BUHTHCA

2. 3aIikaBIEHICTh y OTpUMaHHI
3HaHb

3. Po3zBuTOK KPUTHIHOTO
MUCJICHHS

1. Bucokmit 0a30BWii piBEeHBb

3HaHb

2. Hamonernmusicthb i
3aIiKaBIICHICTh CTY/ICHTIB

3. HanoBuenns Kypcy
TEOPETUIHHM 1  MPAKTHIHUM
MaTepiaiom
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1. baxxaHHs BUMTHCA

2. 3amikaBlIeHICTh Y OTpHMaHHI
3HaHb

3. Po3Butok KPUTUYHOTO
MUCJICHHS

1. TeopeTnuHi 3HAHHS .

2. JlabopatopHi poboTH.

3. 3arikaBICHICTh €0
JACIUIIIIHOIO.

1. 3amikaBieHicTh Ta Oa)kaHHs
OTPUMaHHS 3HaHb

2. BignmpaioBaHHs MPaKTHYHUX
Ta 1ab0paTOPHUX 3aBIaHb.

3. Po3Butok KPUTUYHOTO
MUCIICHHS

1. baxxaHHs BUMTHCS
2. 3HaHHs Qi3UKH
3. 3HaHHS €JIeKTPOMEXaHUKU

1. Desire to learn
2. Interest in acquiring knowledge
3. Development of critical

thinking.
The structure of hybrid and electric vehicles / 1. Desire to learn
BynoBa ribpuaHmx Ta eIeKTpoMo0iTiB 2. Interest in acquiring knowledge

3. Mastering the basics of
electrical engineering, electrical
machines

1. High basic level of knowledge
2. Persistence and interest of

students
3. Filling the course with
theoretical and practical
material.

1. Theoretical knowledge.
2. Laboratory work.
3. Interest in this discipline.

1. Interest and desire to acquire

knowledge

2. Working out practical and
laboratory tasks.

3. Mastering the basics of
electronics, microcircuit
engineering, electrical
engineering, and  electrical
machines.

1. Desire to learn

2. Knowledge of physics

3. Mastering the basics of
electrical engineering, electrical
machines
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1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
electrical engineering, electrical
machines/

1. baxxaHHs BUMTHCA
2. 3amikaBlEHICTh Y OTPHMaHHI

3HAHb
3. Bomoninas OCHOBaMH
CJIEKTPOTEXHIKH,  CIIEKTPHYHUX
MallH

1. Bucokuii 0a30Buii piBEHb

3HaHb
2. Hanonernusicthb i
3aL[iKaBJICHICTb CTYICHTIB

3. HanoBHeHHs Kypcy
TEOPETUYHUM 1  NPAKTUYHUM
MaTepiaioM.

1. TeopernuHi 3HAHHS .

2. JlabopatopHi poboTH.

3. 3aliKaBiIeHICTh Li€r0
JACIUILIIHOIO.

1. 3auikaBiieHicTs Ta Oa)kKaHHA
OTPUMAaHHS 3HaHb

2. BiampaitoBaHHs NPaKTHYHUX
Ta 1abOpaTOPHUX 3aBHAHb.

3. Bononinas OCHOBaMH
CJIEKTPOHIKH,
MIKPOCXEMOTEXHIKH,
CICKTPOTEXHIKH,  CICKTPHIHHX
MalInH.

1. BaskaHHs BUNTHCS
2. 3HaHHS Qi3UKA

3. Bomoniaus OCHOBaMH
CIIEKTPOTEXHIKH,  CINEKTPHUYHUX
MaIlH

1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
electrical engineering, electrical

machines
Electric systems of environmentally friendly 1. Desire to learn
vehicles / EmekTpuusi CcHCTEMH €KOJOTiYHO 2. Interest in acquiring knowledge
gquctux AT3 3. Mastering the basics of

electrical engineering

1. High basic level of knowledge
2. Persistence and interest of
students

3. Filling the course with
theoretical and practical material
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1. Theoretical knowledge.
2. Laboratory work.
3. Interest in this discipline.

1. Interest and desire to acquire
knowledge

2. Working out practical and
laboratory tasks.

3. Mastering the basics of
electronics and electrical
engineering

1. Desire to learn

2. Knowledge of physics

3. Mastering the basics of
electrical engineering

1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
electrical engineering/

1. BakaHHSI BUNTHCS

2. 3aiikaBleHICTh Y OTPUMaHHI
3HAHb

3. Bomnoninas OCHOBaMH
CJICKTPOTEXHIKH

1. Bucokuii 0a30Buii piBEHb

3HaHb
2. Hamonernusicts i
3aIliKaBJICHICTh CTY/ICHTIB

3. HamoBuenus Kypcy
TEOPETHYHUM 1  MPAKTHYHAM
MaTepiajiom

1. TeopernuHi 3HAHHS .

2. JlabopatopHi poOoTH.

3. 3arikaBiIeHICTh i€
JIUCIUITIIHOKO.

1. 3BamikaBieHicTe Ta OaXaHHSI
OTPUMAaHHS 3HaHb

2. BiampamroBaHHS TPAKTHIHAX
Ta 1abOpaTOPHUX 3aBIAHb.

3. Bomoninus OCHOBaMH
€IIEKTPOHIKH Ta eNEeKTPOTEXHIKN

1. baykaHHS BUMTHCS

2. 3HaHHS Qi3UKA

3. Bomoninus OCHOBaMH
€IEeKTPOTEXHIKN

1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
electrical engineering
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Methods of planning scientific research on 1. Desire to learn
vehicles / Meronu T1UlaHyBaHHS HAyKOBUX 2. Interest in acquiring knowledge
nociimkens B AT3 3. Development of critical

thinking and formation of a
scientific approach

1. High basic level of knowledge
2. Persistence and interest of
students

3. Filling the course with
theoretical and practical material

1. Theoretical knowledge.
2. Practical works.
3. Interest in this discipline.

1. Interest and desire to acquire
knowledge

2. Working out creative project
works

3. Development of critical
thinking and formation of a
scientific approach

1. Desire to learn

2. Logical thinking

3. Development of critical
thinking and formation of a
scientific approach

1. Desire to learn

2. Interest in acquiring knowledge
3. Development of critical
thinking and formation of a
scientific approach/

1. baxxaHHs BUUTHCA

2. 3amikaBleHICTh Y OTpUMaHHI
3HaHb

3. Po3zBuTOK KPUTHIHOTO
MHUCIIEHHI  Ta  (OpPMYBaHHA
HAyKOBOT'O TiIXOMY

1. Bucoxmii 0a30BWil piBEHBb

3HaHb
2. Hamnomernusictsb i
3aIiKaBIICHICTh CTYCHTIB

3. HanoBuenus Kypcy
TEOPETHYHUM 1  MPAKTHYHUM
MaTepiaioM

1. TeopeTnyHi 3HAHHS .

2. [Ipaxtrani poOOTH.

3. 3ariKkaBiIeHICTh LIEIO0
JIACITUIIIIHOIO.

1. 3amikaBiieHiCTb Ta OaKaHHS
OTpPHMAaHHS 3HAHb
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2. BiampamoBaHHS ~— TBOpPYHX
MPOEKTHHUX POOIT

3. Po3Butok KPUTUYHOTO
MHUCICHHS  Ta  (OpMyBaHHA
HAyKOBOT'O T IXOIY

1. BaskaHHs BUUTHCS

2. JIoriyHe MUCIIEHHS

3. Po3Butok KPUTUYHOTO
MHUCIICHHS ~ Ta  (OpPMYyBaHHS
HAyKOBOT'O TIXOIY

1. Desire to learn

2. Interest in acquiring knowledge
3. Development of critical
thinking and formation of a
scientific approach

Mathematical modelling and methods of 1. Desire to learn
optimization / MaTemaTu4He MOJEIOBAHHS Ta 2. Interest in acquiring knowledge
METOM ONTHMIi3allii 3. Mastering the basics of

mathematical analysis

1. High basic level of knowledge
2. Persistence and interest of
students

3. Filling the course with
theoretical and practical material

. Theoretical knowledge.
. Practical works.
. Interest in this discipline.

WN -

1. Desire to learn

2. Interest in the discipline

3. Mastering the basics of
mathematical modeling.

1. Interest and desire to acquire
knowledge

2. Knowledge of the basics of
higher mathematics

3. Knowledge of the basics of
mathematical analysis

1. Desire to learn

2. Love for mathematics

3. Mastering the basics of
mathematical analysis

1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
mathematical analysis/

1. baxxaHHs1 BUMTHCS
2. 3amikaBiIeHICTh Y OTPHMaHHI
3HaHb
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3. Bononinns OCHOBaMH
MaTEeMaTUYHOT'0 aHAITI3Y

1. Bucokuii 0a30BHi piBEHb

3HaHb
2. Hamonernusicts i
3aIliKaBJICHICTh CTY/ICHTIB

3. HanoBHenHs Kypcy
TEOPETHYHAM 1  MPAKTHYHAM
MaTepiaioM

1. TeopeTnuHi 3HAHHS .

2. [pakTryHi podoTH.

3. 3arlikaBJICHICTh €0
JACIUIIIIHOKO.

1. Ba)xaHHs BUNTHCS

2. 3a1[iKaBJIEHICTh TUCLUIIIIHA

3. Bonoxinus OCHOBaMH
MAaTEMaTHYHOI'O MOJIEIIOBAHHS.

1. 3auikaBiieHicTh Ta Oa)KaHHA
OTPUMAaHHS 3HaHb

2. 3HaHHs OCHOB BUIIOT
MaTEeMaTHKH

3. 3HaHHsA OCHOB MaTEMaTHYHOI'O
aHayizy

1. baykaHHSI BUMTHCS

2. JTto00B 10 MaTEMaTUKH

3. Bomnoninas OCHOBaMH
MaTeMaTUYHOI0 aHAIli3y

1. Desire to learn

2. Interest in acquiring knowledge
3. Mastering the basics of
mathematical analysis

Intelligent information  technologies and 1. Desire to learn
systems in transport / IurenmekTyanmbHi 2. Propensity for information
iHdopMariiiiHi TeXHOIOTIT i CHCTEMHU technologies

3. Mastering the basics of
programming

1. High basic level of knowledge
2. Persistence and interest of
students

3. Filling the course with
theoretical and practical material

1. Theoretical knowledge.
2. Practical works.
3. Interest in this discipline.

1. Desire to learn

2. Interest in the discipline and
inclination to information
technologies
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3. Mastery of the basics of
programming and IT technologies

1. Interest and desire to acquire
knowledge

2. Propensity for information
technologies

3. Mastering the basics of
programming

1. Desire to learn

2. Propensity for information
technologies

3. The desire to develop and learn
the latest technologies

1. Desire to learn

2. Propensity for information
technologies

3. Mastering the basics of
programming/

1. Baxxanus BunTHCS

2. CXWIBHICTD bi (o)
iH(pOpMAIIfHIX TEXHOIOT1i

3. Bomnoninas OCHOBaMH
MPOrpaMyBaHHSI

1. Bucokuii 0a30Buii piBEHb

3HAHb
2. Harmonernusictsb i
3aIliKaBJICHICTh CTY/ICHTIB

3. HamoBuenus Kypcy
TEOPETHYHUM 1  NPAKTHYHAM
MaTepiajiom

1. TeopeTtnyHi 3HAHHS .

2. [pakTuaHi poboTH.

3. 3arikaBiIeHICTh i€
JIUCIUITIIHOKO.

1. BaskaHHs BUUTHCS
2. 3amikaBi€HICTh IUCIUAIUIIHA
Ta CXWIBHICTH 110 iH(OpMaIiHHIX

TEXHOJIOTH

3. Bomoninus OCHOBaMH
TIpOrpaMyBaHHS ta IT-
TEXHOJIOTISIMHU

1. 3BamikaBieHicTe Ta Oa)XaHHSI
OTPUMAaHHS 3HaHb

2. CXWIBHICTD bi (o)
iH(OpMAITITHIX TEXHOIOT1H

3. Bononinnus OCHOBaMH
TIpOTrpaMyBaHHS

1. baxxanHsg BUMTHCS

49


http://cybphys.rtu.lv/

Project: Development of practically-oriented student-centred education in the
field of modelling of Cyber-Physical Systems, CybPhys. Buinded
Project number: 609557-EPP-1-2019-1-LV-EPPKA2-CBHE-JP-ERASMUS+ -

. Erasmus+ Prog
CBHE http://cybphys.rtu.lv/ of the European

2. CXUIIBHICTD JI0
iH(pOpMAIIHIX TEXHOIOTIH
3. baxaHHs po3BUBaTHCA Ta
Ti3HABAaTH HOBITHI TEXHOJOT{

1. Desire to learn

2. Propensity for information
technologies

3. Mastering the basics of
programming

o 12 | Do you have any suggestions for further improvement of this discipline?
Uu € y Bac NMporo3uii Moo MOJaIbIIOro BIOCKOHAICHHS i€l AUCIUITITIHN?

Energy-saving technologies in transport /| 22,2 | 78,8 | 1. Increasing practical classes
Enepros6epirarodi TeXHONOTIT HA TPAHCIIOPTI % % | using the material and technical
base.

2. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations /
1. 30imbplIeHHS  NPAKTHYHUX
3aHATH 3 BUKOPUCTAaHHAM
MarepialbHO-TEXHIYHOI 0a3u.

2. BBaxaro, ciJi PpO3IMIHPHTH
nepestiK 12a00paTOPHUX i
MPaKTHYHUX pooit
Oe3nocepennbo B y Moax CTO.

The structure of hybrid and electric vehicles / | 22,2 | 78,8 | 1. | believe that the list of
BynoBa ribpuaHux Ta enekTpoMo0iniB % % | laboratory and practical works
should be expanded directly in the
languages of Service stations.

2. More practice at car service

centers/

1. BBaxato, Cciii pO3UIMPUTH
nepestiK 12a00paTOPHUX i
MPaKTHYHUX pobit

6e3mocepentbo B y MoBax CTO.
2. Bompiie  mpakTMKE  Ha

ABTOCEpPBUCAX.
Electric systems of environmentally friendly | 22,2 | 78,8 | 1. Increasing practical classes
vehicles / EnextpudHi cHCTEMH EKOIOTIYHO % % | using the material and technical
yrctux AT3 base.

2. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations /
1. 30impImeHHS  TPAKTUIHUX
3aHATH 3 BUKOPUCTaHHAM
MaTepialbHO-TEXHIUHOI 6a3u.

2. Bpaxaro, cmix pO3MHUPUTH

TIepeIiK nmabopaTOpHUX i
MPaKTUIHUX pobit
Ge3mocepeHbo B y MOBax Service
stations.

Methods of planning scientific research on - 100

vehicles / Meroan IiaHyBaHHS HAYKOBHX %

nocaimkens B AT3
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Mathematical modelling and methods of | 33,3 | 66,7 | 1. Update the literature. More
optimization / MaremaTn4He MOJICIIOBAHHS Ta % % | practical cases.

METO/IH ONTHUMi3allii 2. More modern literature and
real practical classes.

3. Updating the literature and
expanding the list of practical
works/

1. OnoButH niteparypy. binbme
MPaKTHYHNX KEHCIB.

2. Buteln cydacHOI JiTepaTypu Ta
pCajibHUX NPAKTUYHUX 3aHATD.

3. OHOBjEHHS JiTepaTypu Ta
PO3IIUPEHHS nepestiKy
MPaKTHYHUX POOIT.

Intelligent information  technologies and | 44,4 | 55,6 | 1. It is desirable to implement
systems in transport / IHTenmekTyasbHI % % | laboratory and practical work on
iH(opMaIliiHi TeXHOIOTIT 1 cucTeMu modern cars to study their
intellectual and information
systems. Update literature.

2. Implementation of laboratory
and practical classes on modern
cars to study their intellectual and
information  systems.  Update
literature.

3. | believe that the list of
laboratory and practical works
should be expanded directly in the
languages of the Service stations.
4. Improvement and development
of new laboratory and practical
works on modern equipment/

1. baxxano BIIPOBAAUTH
nabopaTtopHi  Ta  MPaKTU4HI
pobotu Ha Cy4acHHX
aBTOMOOLIAX I10 JTOCIIDKEHHIO 1X
IHTEJEKTYaIbHUX Ta
iHpOpMaITHUX CHCTEM.

OHOBHTH JIITEPATYPY.

2. BopoamkernHs 1abopaTOpHUX
Ta NpakTHYHHX 3aHATh HA
CyJacHMX  aBTOMOOUIAX IO

JIOCITIIDKEHHIO X
IHTEeNIEKTYaIbHIX Ta
iH(pOopMaITiHHIX CHCTEM.

OHOBUTH JIiTEPaTypy.

3. BBaxaro, cmig pO3MIUPUTH
TIepeIiK nmabopaTOpHUX i
MPaKTUIHUX pobit
6e3nocepennro B y MoBax CTO.
4. BrmockoHaneHHA Ta PO3poOKa

HOBHX nmabopaTOpHUX Ta
MPAaKTUIHUX POOIT Ha CydacHOMY
o0aHaHH]

Comments and suggestions / 3ayBaxeHHsI Ta POMO3U Il
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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 € mpormo3uitii o0 MOKpaIieHHs
AHKETH, 3aMUIIITh CBOI JYMKH B IIbOMY PO3/IiIIi.

e Conclusions and recommendations

The feedback received from academic staff and employers is a very important and necessary
element in ensuring the quality of the educational process for the specialty "Electric Power
Engineering, Electrical Engineering and Electromechanics” under the master program "Electric
Vehicles and Energy-Saving Technologies”. The recommendations received will be considered
at a meeting of the Department of Automotive Electronics, which is the graduating (main)
department in this specialty. Based on the results of this meeting, appropriate changes will be
made to the courses, which will improve the quality of education and make the Master's program
"Electric Vehicles and Energy-Saving Technologies™ even more relevant and relevant to the labor
market in the field of electrical engineering and motor transport.

3.3  Krywyi Rih National University

e Time of the survey

e Participants in the survey

e List of participants

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

e Results of the survey

e Summary Table 1 of the answers "yes" and "no" to the questions in questionnaires
for courses/laboratory study programs

e Summary Table 2 of professional experience of participants in the survey on
courses/laboratory study programs

e Conclusions and recommendations

Filled in questionnaires: please, send them separately. Please, also upload filled-in
questionnaires in the e-Library (Moodle of CPNU)

4. Summary of the survey, conclusions and
recommendations

This chapter will be elaborated based on the conclusions and recommendations made by
CPNU, KhNAHU and KNU teams.
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5. Concerns and risks

It should be noted some uncertainty.
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Attachments 1:

Questionnaire of the peer review of experts by courses from enterprises, businesses and,
NGOs in the framework of ERASMUS+ Project CybPhys

Questionnaire
of the peer review of experts by courses from
enterprises, businesses, NGOs
in the framework of ERASMUS+
Project CybPhys

The purpose of the survey

The survey is carried out within the
framework of the project ERASMUS+ CBHE
KA2 “Development of practically-oriented
student-centred education in the field of modelling
of Cyber-Physical Systems, CybPhys” (609557-
EPP-1-2019-1-LV-EPPKA2-CBHE-JP)

Based on the definition of the National
Science Foundation (USA)!, Cyber-Physical
Systems (CPS) are complex systems that
"integrate sensing, computation, control and
networking into  physical objects and
infrastructure, connecting them to the Internet and
each other" and their environment providing
capabilities to sense, monitor, analyze and control
devices, components and processes in various
fields of application. The CPS can deliver cross-
domain solutions with reduced time-to-market,
yielding significant economic results and growth
in sectors critical to Europe’s economy and
competitiveness and driving innovation to cope
with the "new digital transformation®' of Europe.

The project introduces a novel curricular in
practical-oriented modelling and simulation CPS
for innovative physical, mathematical and
engineering topics for High-Tech industries based
on analysis of labour market needs, in close
cooperation with the professional associations,
High-Tech companies and research institutions of
Ukraine.

AHKeTa
AJIS eKCIIEPTHOT0 OLiHIOBAHHS
JUCUMILIIH (OCBITHIX KOMIOHEHT) daxiBusIMHI
BHPOOHHYMX MiIMPHEMCTB, MPeICTABHHKAMUI
0isHecy, rpoMaachbKHX OpraHizanii Ta ycTanos
B PaMKax MPOeKTy
ERASMUS+ CybPhys

Meta ONMUTYBaHHSA

OnuTyBaHHS TIPOBOAWTHCS B  paMKax
npoektry ERASMUS+ CBHE KA2 «Po3Burtok
MPaKTUYHO-OPIEHTOBAHOTO
CTYACHTOLCHTPOBAHOI'O HaBYaHHS B rany3i
MojietoBaHHs Kibepdizmunux cucrem, CybPhys»
(609557-EPP-1-2019-1-LV- EPPKA2-CBHE-JP)

3rigHo 3 BuU3HaueHHsAM HamioHanmbHOTO
HaykoBoro ¢ouny (CIIA), xibGep-¢izuuni
cuctremu (CPS) — 1me ckimamHi CHUCTEMH, SKi
«00’€THYIOTH 30HyBaHHS, OOYMCIICHHS,
KOHTPOJIb 1 MepeKy Yy (i3uuHi 00’€KTH Ta
iHbpacTpyKTypy, 3’€mHyoun ix 3 IHTepHeTOM i
OJTMH 3 OMHUMY 1 IX CepeoBHIIe, IO 3a0e3medye
MOJKJIMBOCTI /11 BW3HA4YEHHS, MOHITOPUHTY,
aHamizy Ta KepyBaHHS MPUCTPOSMH,
KOMITOHEHTaMH Ta IIpollecaMd B PIi3HUX cdepax
3actocyBanHs. CPS 3maTHi HamaBaTH MDKIOMEHHI
pIIIEeHHS 31 CKOPOYEHUM YacOM BUXONy Ha PHHOK,
3a0e3rmevyoun 3Ha9HI eKOHOMIYHI pe3ynbTaTH Ta
3pOCTaHHSI B CEKTOpax, SKi MarTh BHpIMIAIbHE
3HAYCHHS JUISl €BPOMNCHCHKOI EKOHOMIKHM —Ta
KOHKYPEHTOCIIPOMOXKHOCTI, & TAKOXK CTHMYJTIOIOTh
IHHOBAIIi, 00 BITOPATHCS 3 HOBOK ITHU(POBOIO
TparcopMaIiero» CBPOIH.

[TpoekT 3ampoBaJKye HOBY HABYAIbHY
nporpamy 3 MPaKTUYHO-OPIEHTOBAHOTO
MO/IEITFOBaHHS Ta MOJETIOBAaHHS KiOep-(i3nyHmnx
CUCTEM [T IHHOBAIiTHUX (Di3MKO-MaTeMaTHIHUX
Ta IHKEHEPHUX TEM JIJIsl BHCOKOTEXHOJIOTIYHUX

! https://www.nsf.gov/news/special_reports/cyber-physical/

2 https://www.digitaleurope.org/
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The objectives of this survey are:

* Review the discipline “ ” for the speciality 151
“Cyber-physical systems in industry business and
transport” in the field of Automation and
computer-integrated technologies
* Clarifying (comprehending) the requirements
that stakeholders (RSls/enterprises/ universities)
impose on the training and qualification programs
of graduates of a practice-oriented magistracy;
The survey data will be used in Ukrainian
universities to evaluate the relevance of the
proposed curricula and study programs of
courses/laboratory works in preparing the current
bachelor’s and master’s Students to become
trained and practice-oriented future employees for
High-Tech and science-oriented industry and
research institutes in cyber-physical systems. This
will also serve for further development and
adaptation of the proposed curricula beyond the
termination of the project.

rayry3edl IpOMHUCIIOBOCT1 Ha OCHOBI aHai3y OTped
PHUHKY IIpalli B TicHIH cmiBIpaii 3 npodeciitHuMu
acoIiarisaMu, BUCOKOTEXHOJIOTTYHUMHU
KOMITaHISIMH Ta JOCTIIHUIBKHUMH YCTaHOBaMHU.
Ykpainu.
1iti 11LOTO ONUTYBAHHS:

e O3HaMOMHUTHCS 3 OUCLHHUIUIIHOI « » mis OIIII
151 «KibepdiznuHi cucTeMH B TPOMMCIOBOCTI
Oi3HeCy Ta TpPaHCIOPTY» 3a creliaibHicTio 151
«ABTOMATH3aIlisl Ta KOMII FOTEPHO-IHTErpoBaHi
TEXHOJIOTI1».

*  VYTouHeHHss (OCMHCIECHHS) BHMOT, SKi
CTeHKXOoIepu (HA/mignpuemcrsa/BH3)
BUCYBAIOTh  JI0 MpOorpamM  MiArOTOBKH  Ta
kBamidikarii BUITYCKHUKIB MIPaKTHKO-

OpIEHTOBAHOI MaricTparypu;

Jani onutyBaHHs OyqyTh BHKOPHUCTaHI B
YHIBEpCUTETAX Ykpainu s OLIIHKH
BIJIMTOBITHOCTI  3alPOIIOHOBAHUX  HABYAIBHUX
TUTaHIB 1 HaBYaJIbHUX rporpam
KypCOBHUX/J1a00paTOPHUX POOIT Yy MIiATOTOBII
HUHIITHIX CTYICHTIB OakajaaBpiB 1 MaricTpiB [0
npodeCifHUX Ta OPIEHTOBAHMX Ha MPAKTUKY
MaiOyTHIX TIPaIliBHUKIB TUTS
BHCOKOTEXHOIIOTTYHUX Ta HAyKOBUX
CIIeITiaTbHOCTEH. TIPOMHMCIIOBOCTI Ta
MOCTIMHUIBKAX IHCTUTYTIB y Kibepdiznaamx
cucreMax. Lle Takok MOCTYXUTh IS TOAAITBIIIOTO
PO3BUTKY Ta  ajamTamii  3alporNOHOBAHHX
HaBYAJIBHUX IPOTPAM IIIiCIIS 3aBEPIIEHHS IIPOEKTY.

Attachment 2

Questionnaire of the peer review of experts by courses from research scientific institute
(RSI) and academic Universities in the framework of ERASMUS+ Project CybPhys

Questionnaire
of the peer review of experts by courses from
research scientific institutes (RSI) and
academic Universities
in the framework of ERASMUS+
Project CybPhys

The purpose of the survey

The survey is carried out within the
framework of the project ERASMUS+ CBHE

AHKeTa
AJI51 eKCIIEPTHOrO OLiHIOBAHHSA
JMCUMILIIH (OCBITHIX KOMIIOHEHT) daxiBussMHI
NMPOEKTHUX, HAYKOBO-A0CTiIHUX iHCTUTYTIB
(HAT) Ta akageMiyHUX YHiBepCUTETIB
B paMkax npoekty ERASMUS+
CybPhys

Meta onuTyBaHHHA
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KA2 “Development of practically-oriented OnuTyBaHHS TIPOBOAWTHCS B  paMKax

student-centred education in the field of modelling
of Cyber-Physical Systems, CybPhys” (609557-
EPP-1-2019-1-LV-EPPKA2-CBHE-JP)

Based on the definition of the National
Science Foundation (USA)? Cyber-Physical
Systems (CPS) are complex systems that
"integrate sensing, computation, control and
networking into  physical  objects and
infrastructure, connecting them to the Internet and
each other" and their environment providing
capabilities to sense, monitor, analyze and control
devices, components and processes in various
fields of application. The CPS can deliver cross-
domain solutions with reduced time-to-market,
yielding significant economic results and growth
in sectors critical to Europe’s economy and
competitiveness and driving innovation to cope
with the "new digital transformation®" of Europe.

The project introduces a novel curricular in
practical-oriented modelling and simulation CPS
for innovative physical, mathematical and
engineering topics for High-Tech industries based
on analysis of labour market needs, in close
cooperation with the professional associations,
High-Tech companies and research institutions of
Ukraine.

The objectives of this survey are:

* Review the discipline “ > for the speciality 151
“Cyber-physical systems in industry business and
transport” in the field of Automation and
computer-integrated technologies
* Clarifying (comprehending) the requirements
that stakeholders (RSls/enterprises/ universities)
impose on the training and qualification programs
of graduates of a practice-oriented magistracy;
The survey data will be used in Ukrainian
universities to evaluate the relevance of the
proposed curricula and study programs of
courses/laboratory works in preparing the current
bachelor’s and master’s students to become
trained and practice-oriented future employees for
High-Tech and science-oriented industry and
research institutes in cyber-physical systems. This

npoektry ERASMUS+ CBHE KA2 «Po3Butok
NPaKTUYHO-OPIEHTOBAHOTO
CTYACHTOLICHTPOBAHOTO  HAaBYaHHS ramysi
MozentoBaHHs Kibepdizmunux cuctem, CybPhys»
(609557-EPP-1-2019-1-L V- EPPKA2-CBHE-JP)

3rifHO 3 BH3HAYEHHAM HanioHaILHOIO
HaykoBoro ¢onny (CIIA), kibepdiznyni cucremn
(CPS) — 1ie ckmamHi cucremHu, siKi «00’€IHYIOTH
30HlyBaHHS, OOUYHCIICHHS, KOHTPOJIb 1 MEPEKY Y
¢biznuHI 00’€KTH Ta iIHPPACTPYKTYPY, 3’ €ITHYIOUH
ix 3 [aTEpHETOM 1 OIMH 3 OJJHUMY 1 X CEepeIOBHIILE,
mo 3abe3neyye MOXKIMBOCTI JIJIi BU3HAYCHHS,
MOHITOPUHTY, aHaJIi3y Ta KepyBaHHS MPUCTPOSMH,
KOMITOHEHTaMH Ta IpolecaMd B Pi3HUX cdepax
3acrocyBanHs. CPS 3m1aTHi HajmaBaTH MKIOMEHHI
piIIeHHS 31 CKOPOYEHUM YacOM BUXOMY HAa PHHOK,
3a0e3Mmevyoun 3Ha4Hi €KOHOMIUHI pe3ysbTaTH Ta
3pOCTaHHSI B CEKTOpax, SKi MalTh BHpIIIAIbHE
3HAUEHHS JIJI €BPONEHCHKOI CEKOHOMIKM Ta
KOHKYPEHTOCIIPOMOXHOCTI, @ TAKOK CTUMYJTIOIOTh
IHHOBAIIIi, 1I[00 BITIOPATHCS 3 HOBOK ITU(GPOBOIO
TpaHcdopmaliiero» CBPOIH.

IIpoexkt 3ampoBamkye HOBY HaBYAIbHY
nporpamy 3 MIPaKTHYHO-OPIEHTOBAHOTO
MOJICTTIOBaHHS Ta MOCTIOBaHHS KiOep-(i3naHux
CHCTEM JUTS IHHOBAITIMHUX (i3HKO-MaTEeMaTHIHUX
Ta IMKEHEPHUX TEM ISl BHCOKOTEXHOIOTIYHHX
raxy3ei IpOMHCIOBOCTI Ha OCHOBI aHAITi3y IOTped
PUHKY TIpalli B TiCHI{ cmiBmparii 3 mpodecitHnMu
acoriaiisiMH, BHCOKOTEXHOJIONTYHUMH
KOMITaHISIMH Ta JOCTIIHWUIBKIMHA YCTaHOBaMH.
Ykpainu.

i1l 15Or0 OMUTYBAHHS:

e O3HAMOMHUTHUCS 3 MUCIHUILUIIHOIO « » I

B

OIIIl 151  «Kibepdiznuni  cucremun B
MMPOMUCIIOBOCTI Oi3HECY Ta TpPaHCHOPTY» 3a
cnemiampHiCTEO 151  «ABTOMaTmzamis  Ta

KOMIT FOT€PHO-IHTETPOBaHI TEXHOJIOT11».
* VYTouHeHHS (OCMHCIIEHHS) BHUMOT, SKi

CTEUKXOIIepr (HA/minmpuemcra/BH3)
BUCYBAaIOTh  JIO TpOrpaM  IMiATOTOBKH  Ta
kBautiikarii BUITYCKHHKIB MTPaKTHKO-

OpiEHTOBAHOI MaricTpaTypu;

3 https://www.nsf.gov/news/special_reports/cyber-physical/

4 https://www.digitaleurope.org/
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will also serve for further development and Hani onutyBanHs OyqyTh BHKOPUCTaHI B
adaptation of the proposed curricula beyond the | yniBepcuTerax Ykpainn JUTS OLIIHKH
termination of the project. BIITOBIIHOCTI  3ampPONOHOBAHUX  HABYAJBHUX

TUTaHiB i HaBYAJIbHUX porpam

KypCOBHUX/1a00paTOPHUX POOIT Yy MIiATOTOBIN
HUHIIIHIX CTyAEHTIB OakajaBpiB 1 MarictpiB 1o
npodeciiHuX Ta OpIEHTOBAaHMX Ha MPAKTHKY

MaHOyTHIX MPaLliBHUKIB TS
BHCOKOTEXHOJIOTIYHHX Ta HAyKOBUX
CHEIiaIbHOCTEH. MPOMHCIOBOCT] Ta

JNOCHIHAIBKAX 1HCTUTYTIB Yy KiOep(iznaHux
cucremax. Lle Takox MoCITyKHUTh IS HOAAIBIIOrO
PO3BHTKY Ta  ajanTamii  3amporOHOBAaHUX
HaBYaJBHUX MPOTrPaM Ticisl 3aBEPIICHHS TPOEKTY.

57


http://cybphys.rtu.lv/

Project: Development of practically-oriented student-centred education in the

field of modelling of Cyber-Physical Systems, CybPhys. Blirndid
Project number: 609557-EPP-1-2019-1-LV-EPPKA2-CBHE-JP-ERASMUS+ - Erasmus+ Prog

CBHE http://cybphys.rtu.lv/ of the Europear

Attachment 3
An example of a Summary Table 1
of the answers ""yes' and "'no"’ to the questions in questionnaires for validated curricula
N Question Yes No Justification and notes

1 Do you consider it necessary for the learning of students in the
new master’s program “Industrial Automation™?

e Model-oriented control in Digital
Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power electronics

components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing Environment

and existing Bachelor program “Computer systems of
automation” (updated courses):

e Simulation of electronic circuits
e Development of electromechanical robotic
systems

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

e Model-oriented control in  Digital

Manufacturing
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e Programming of Automation Systems

e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing
Environment

Simulation of electronic circuits
e Development of electromechanical
robotic systems

3 Do you agree with the wording of the tasks of this academic

discipline (If you answer "no" - justify your answer)?
e Model-oriented control in  Digital

Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing
Environment

e Simulation of electronic circuits
e Development of electromechanical
robotic systems
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Do you agree with the formulation of the core competencies to
which the discipline is intended to be mastered? (In the answer

"no" - specify which of the competencies need clarification or

modification):

e Model-oriented control in  Digital

Manufacturing

e Programming of Automation Systems
e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing
Environment

e Simulation of electronic circuits
e Development of electromechanical robotic
systems

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 (When the

answer is "no" - explain):

e Model-oriented control in Digital

Manufacturing

e Programming of Automation Systems
e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical

processes in Robotics

e Simulation of Manufacturing

Environment
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e Simulation of electronic circuits
e Development of electromechanical robotic
systems

6 Do you agree with the content of the training material in the
program of this discipline or laboratory work (If you answer
"no" - specify which sections of the course need amendments

or additions)?

e Model-oriented control in  Digital

Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power
electronics components

e Modelling and Measurement of physical

processes in Robotics

e Simulation of Manufacturing
Environment

e Simulation of electronic circuits

Development of electromechanical robotic systems
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Do you agree with the Educational-Methodical Map of this

discipline (If you answer "no" - specify which sections of the

map require changes or additions)?

e Model-oriented control in Digital

Manufacturing
e Programming of Automation Systems

e Design and Simulation of Power
electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing

Environment

e Simulation of electronic circuits

Development of electromechanical robotic systems

8 Do you agree with the List of recommended basic literature in
the Information/ Methodical Part of the discipline or laboratory
work (If you answer "no" - specify the list of main literature)?

e Model-oriented control in Digital

Manufacturing
e Programming of Automation Systems
e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical
processes in Robotics
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e Simulation of Manufacturing

Environment

e Simulation of electronic circuits
e Development of electromechanical
robotic systems

9 |Do you agree with the List of recommended supporting
(additional) literature in the Information and Methodical part of
the course program or laboratory work (If you answer "no" -

specify the list of supporting literature):

e Model-oriented control in  Digital 1.

Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power
electronics components

e Modelling and Measurement of physical

processes in Robotics
e Simulation of Manufacturing

Environment

e Simulation of electronic circuits
e Development of electromechanical
robotic systems
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10 | What activity to control the quality of mastering the
knowledge in  this  discipline, given in  the
Information/Methodical Part of the course program, do you
consider necessary and sufficient:

L testing

! control works
 writing essays

[1 Workshops

[ additional (specify, which)

11 |Do you agree with the recommendations for monitoring the
quality of learning and attestation (When you answer "no" -
make suggestions for changing this section of the program):

e Model-oriented control in  Digital

Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power
electronics components

e Modelling and Measurement of physical

processes in Robotics

e Simulation of Manufacturing

+l+ |+ + |+ +]+]|+

Environment

e Simulation of electronic circuits
e Development of electromechanical robotic
systems

12 | What is your opinion, is the program of this discipline aimed

at:
[ formal use of knowledge
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"I development of critical thinking

1 use of methods of cause-and-effect analysis

[] development of practical experience and skills

[] development of new competencies,

" development of independent thinking

"1 development of the ability for non-standard
approaches in solving problems and making decisions
_| other

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

e Model-oriented control in  Digital
Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing

Environment

e Simulation of electronic circuits
e Development of electromechanical
robotic systems

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

e Model-oriented control in  Digital

Manufacturing

e Programming of Automation Systems
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e Design and Simulation of Power

electronics components

e Modelling and Measurement of physical

processes in Robotics
e Simulation of Manufacturing
Environment

Simulation of electronic circuits
e Development of electromechanical

robotic systems

15 |Do you have any suggestions for further improvement of this

discipline?

e Model-oriented control in  Digital
Manufacturing

e Programming of Automation Systems

e Design and Simulation of Power
electronics components

e Modelling and Measurement of physical
processes in Robotics

e Simulation of Manufacturing

Environment

e Simulation of electronic circuits
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e Development of electromechanical

robotic systems

Attachment 4
An example of a Summary Table 2 of professional experience of participants in the survey on courses/laboratory study programs

Question Area of Experience in Comments about work Work experience in scientific
professional training experience projects
activity
Nr Yes No Scientific Applied
direction direction

What is your area of professional activity:
a. Science
b. Education
c. Production of High-Tech Products
d. other

Have you had previous or current experience in training

specialists in the field of:

e Model-oriented control in Digital Manufacturing

e Programming of Automation Systems
e Design and Simulation of Power
components

electronics
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Modelling and Measurement of physical processes
in Robotics
Simulation of Manufacturing Environment

Simulation of electronic circuits
Development of electromechanical robotic systems

other

When you answer "yes", indicate the direction of
preparation

o | Have you had previous or current experience in scientific
projects in the field of:

Model-oriented control in Digital Manufacturing
Programming of Automation Systems

Design and Simulation of Power electronics
components

Modelling and Measurement of physical processes
in Robotics

Simulation of Manufacturing Environment

Simulation of electronic circuits
Development of electromechanical robotic systems

other

If yes, indicate the scientific or applied direction
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Attachment 5

Table 3 Comments and suggestions

Course

Remarks
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