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ESTET — NEW INNOVATIVE SPECIALTY FOR MASTER STUDENTS
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Abstract. Problem. Currently, new educational reforms are intensively being implemented in Ukraine.
This is achieved, including, by the development and implementation of new innovative joint training
programs. Goal. To improve higher education in accordance with the changing needs of economic
and social spheres in the road transport sector due to the growth of innovative energy-efficient and
energy-saving technologies. To increase the competitiveness of graduates in employment and the pro-
ductive cooperation between the universities. To reduce energy consumption and to replace tradition-
al sources by «greeny» forms of energy in the transport sector as well. Methodology. The analysis of
existing joint educational programs for masters was conducted. There was accomplished the analysis
and monitoring of the labor market with the determination of its urgent and future needs, taking into
account the development of modern electric transport. Results. The project for implementation of the
new innovative master’s program in the specialty «Energy-saving technologies in transporty (ESTeT)
has been developed. We have proposed the structure of a new specialty. The work packages that ad-
dress specific tasks in the overall system of the ESTeT project implementation have been briefly de-
scribed. The division of the new master's specialty into its constituting structural elements has been
carried out. Originality. We proposed the new innovative educational joint program for masters ES-
TeT. Practical value. The implementation of new innovative joint specialties in the field of higher edu-
cation in Ukraine provides an opportunity to increase the level of Ukrainian higher education itself.
This will allow students to acquire the appropriate competencies in the field of study and expand their
applications. Also, obtaining two diplomas (Ukrainian and European) by students will significantly
expand their employment opportunities.
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Introduction

Currently, new educational reforms are in-
tensively being implemented in Ukraine. In Sep-
tember 2017, the new Law of Ukraine «On Edu-
cation» No. 2145-VIII took effect. One of the
main components of this law is the moderniza-
tion and reform of higher education in Ukraine.
This modernization is based on the considera-
tion of Ukraine's national priorities and close co-
operation with leading European and American
modern educational institutions. The most effec-
tive means of higher education reform is the im-
plementation of modern foreign teaching meth-
ods and practices in the educational process.
This is achieved, including, by the development
and implementation of new innovative joint
training programs. The urgency of the «Energy-
saving technologies in transporty (ESTeT) spe-
ciality reflects the increasing interest in the in-
tensive development of energy saving technolo-
gies and the improvement of environmental
safety of road transport [1-3].

The constantly growing number of hybrid
and electric vehicles requiring a completely new
approach in the development of infrastructure
for maintaining and repair work proofs this fact
[4—6]. This approach should be based on the
implementation of contemporary, innovative
energy-saving and energy-efficient systems
[7-9].

Thus, the successful implementation and
promotion of environmentally friendly road
transport are impossible without building a
broad urban and suburban network of charging
stations for electric vehicles and plug-in hybrid
cars. These charging stations must be equipped
in accordance with the latest standards of envi-
ronmental safety with maximum usage of re-
newable and alternative energy sources such as
solar panels, wind generators, etc. [10-12].

Analysis of Publications
The development of modern transport net-
work infrastructure also involves the implemen-
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tation of a complex of different means under the
general title "Smart roads" including: interactive
road lighting, displaying the state of road sur-
face in various weather conditions, wireless
charging of electric vehicles on the road, active
road marking with the possibility to redistribute
fast modes and road lanes depending on the traf-
fic capacity, etc. This type of road is a complex
electrical and information system, it can work
independently and provide electric energy not
only for its needs but also for the requests of
other electrical consumers. In particular, we are
talking about the expansion and integration into
the current transport infrastructure of energy-
saving technologies in accordance with the re-
quirements of present-day types of energy-
efficient transport [13—15].

To plan and implement the stable develop-
ment of energy-efficient road transport infra-
structure the specially trained staff - specialists
are required and they should be capable to de-
velop and design such systems, as well as carry
out the necessary maintenance and repair work
of not only hybrid and electric vehicles but elec-
tric, electronic and information systems of this
infrastructure.

The implementation into the educational pro-
cess of such joint (for all project participants)
educational program will result in standard
(double, multilateral) Master’s diplomas for the
«Energy-saving technologies in transport» spe-
ciality. This conforms to the key national priori-
ties of Ukraine (UA) in higher education (Cate-
gory A: «Curriculum development projects»:
Teacher training & education; Engineering and
engineering trades).

The consequences of these innovations will
encourage the modernization of higher educa-
tion and the improvement of its quality and effi-
ciency as well [16, 17].

Masters in the ESTeT speciality are now in
great demand in the labor market, as modern
manufacturing and designing companies are in-
terested in reducing energy costs, the growth of
their productivity and, eventually, increasing
their competitiveness.

It must be noted that the creation and devel-
opment of this program for higher education is
an essential and crucial task in Ukraine and in
Europe (EU) too. The most significant argument
is a state policy of UA itself on higher education
(Law of UA on Higher Education, 2014, Ne37-
38), and renewable energy industry. To fulfill
these obligations to the Energy Community, the
UA government approved the «National Action
Plan on renewable energy up to 2020» (Decree

of the Cabinet of Ministers of Ukraine on Octo-
ber 1, 2014 Ne 902-p) developed under the re-
quirements of Directive No2009/28/EC to en-
courage the use of energy from renewable
sources. The aim of this document is to increase
up to 2020 to the 11 % share of the energy pro-
duced from renewable sources in the final ener-
gy consumption of the country [17, 18].

Therefore, not only the requirements in hig-
her education, in the economic and social
spheres of the country, but also the state policy
itself of renewable energy policy therefore in the
development of energy-efficient and energy-
saving technologies prove the urgency, the need
and demand for innovative educational master's
degree programs for the «Energy-saving tech-
nologies in transport» specialty.

The implementation of this program into the
educational process involves the training of
teaching staff under the European norms and
standards. Therefore, the project will require
retraining, upgrading and advanced training
courses of teaching staff of UA universities in
EU educational institutions as well. This will
ensure a proper level of higher education quality
and increase proficiencies and competencies of
university teachers themselves, which is also
one of the key national priorities for UA in
higher education (Category A: «Curriculum de-
velopment projects» Teacher training & educa-
tion) [16, 17].

Purpose and Task

Objective of the project. To improve higher
education in accordance with the changing
needs of economic and social spheres in the road
transport sector due to the growth of innovative
energy-efficient and energy-saving technologies;
to increase the competitiveness of graduates in
employment and the productive cooperation be-
tween the universities; to reduce energy con-
sumption and to replace traditional sources by
«green» forms of energy in the transport sector
as well.

Tasks of the project. To develop EU based
advanced Joint Innovative Double Degree Mas-
ter Program in ESTeT and introduce it in UA
Universities participated in the Project since
September 2019.

To improve educational environment and in-
frastructure of the UA Universities participated
in the Project through:

— retraining of UA Universities’ teaching
staff;

— equipping specialized Resource Centres;

— elaboration and publishing necessary teach-
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ing materials, including Laboratory Practicums
and Case Studies.

To develop short-term courses for training
and skills” upgrading of industry representatives
and introduce them in operation during the 3rd
Project year.

The aims and objectives set will enhance the
implementation of joint educational MP devel-
oped within this project into the educational
process of university and will ensure the ever-
increasing need of EU and UA labor market and
socio-economic spheres for highly qualified
staffs of the ESTeT speciality. Also, the
achievement of the aims set will provide the
proper level of higher education quality in ac-
cordance with European standards, which will
increase the competencies of university teachers
and the participants of the project as well. All
mentioned above meet the requirements of na-
tional UA priorities in higher education (Catego-
ry A: «Curriculum development projects»:
Teacher training & education; Engineering and
engineering trades).

Structure of ESTeT and impact

ESTeT in general, can be divided into two
compound groups — infrastructure and transport,
Fig. 1 [14]. In turn, infrastructure is divided into
the following elements: service stations; filling
stations and energy-efficient technologies. Tra-
ditionally, highway transport can be divided in-
to: buses, lorries and cars.

Developing major components of Master’s
ESTeT Program (It can be updated):

1. Compulsory disciplines:

a) Disciplines of human and socio-economic
sciences of training — 10 ECTS: Philosophy;
Business English; Fundamentals of Pedagogy
and Psychology of Higher Education

b) Disciplines of fundamental, natural sci-
ences and general economic training — 5 ECTS:
Civil Defence and Labour Safety in the Industry;
Fundamentals of Intellectual Property.

2. Disciplines of professional and practical
training — 28 ECTS: Energy Efficient Technolo-
gies; Infrastructure of Electrical Motor Vehicles;
Designing Hybrid and Electric Control Systems
in Motor Vehicles; Modeling Operation Pro-
cesses in Electric and Hybrid Motor Vehicles.

|
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Fig. 1. Structure of new innovative specialty for master students
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3. Elective disciplines:

a) Disciplines chosen by an educational in-
stitution — 8 ECTS: Methods of Planning Scien-
tific Research in Motor Vehicles; Advanced
Technologies in Transport Infrastructure; Inno-
vation Strategy Management; Electro-Magnetic
Compatibility in Industrial Electronic Equip-
ment

b) Disciplines chosen by a student — 6
ECTS: Biosphere Monitoring of the Environ-
ment; Supervising of Scientific Project; Innova-

tion and Investment Enterprise Activities; Spe-
cial Course of Evaluating the Effectiveness of
Engineering Solutions.

4. Practice and Graduate Work — 33 ECTS:
Scientific Traineeship; Graduate Work.

For the purpose of implementation ESTeT —
Joint Innovative Double Degree Master Program
and its practical realization, we proposed to de-
velop work packages (WP).

A brief description of WP is presented in
Table 1.

Table 1 — Logical framework matrix

Outputs (tangible) How indicators
Month and Outcomes Indicators of progress will Assumptions & risks
(intangible) be measured
1 2 3 4 5
month | WP 1(PREP) — Approved concept of | — Reports — Existence of high-level
1-5 Project Strategy project implementation | — Statistics information infrastructure in
Development and distributed roles and | — Reviews. UA.
functions. — UA Universities’ admin-
— 1 Conference istration and educational
— Review reports on authorities are committed to
training programs with the project goals.
the analysis of using en- — Other universities are in-
ergy-efficient and energy- terested, willing and able to
saving technologies in participate in  innovation
UA curricular. activities and network.
— Reporting documenta- — Relevant Ministries and
tion on the study of exist- authorities in UA support
ing teaching materials in innovation development
the field of energy- — Auvailability of public da-
efficient and energy- tabases in UA universities
saving technologies. and free access to them.
month | WP 2 (DEV) — Draft of Master’s | — Reports — The general shift of ad-
3-23 EU-UA Joint Mas- | ESTeT Program — Syllabi of dis- | justing UA Higher Education
ter’s — Curricula and Syllabi | ciplines (EQC and | System to the EU one will be
ESTeT Program of Master’s ESTeT Pro- | EPP, Curricular) | the major and motivation-
gram. ) seminar | raising factor of the project.
— 2 Seminars on project | programs — Master’s ESTeT Program
progress results. — Methodical at UA Universities will re-
— Normative docu- | support of disci- | quire the relevant accredita-
ments for the accredita- | plines are availa- | tion.
tion and licensing. ble on project's
— Textbooks, course | WEB-site
books. — Project WEB-
— Agreements between | site statistics
EU and UA Universities. | — 2 course books
— Agreements.
month | WP 3 (DEV) - 3 Web-based | — Reports. — Possible mobility of re-
3-35 | UA teachers’ skills | seminars. — Officially trained UA teachers leaving
upgrading and — Retraining and up- | published data. Universities and changing
infrastructural grading courses for teach- | — Officially working place.
support ing staff Teaching Mate- | placed data on
rials. project's ~ WEB-
— Equipment. site.
—  Web-portal.
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1 2 3 4 5
month | WP 4 (DEV) — IQAS developed and | — Approved Reg- | — Lack of knowledge of UA
5-36 International Qual- | launched since September | ulations on IQAS | teaching and administrative
ity 2019. and printed Guide | staff as for latest IQAS of
Assurance System on the IQAS use EU Universities and absence
(IQAS) of common approaches to
perform quality assessment
in UA.
month | WP 5 (DEV) — Orders on students’ | — Reports. — Substantial number of
15-36 | Pilot ESTeT stu- admission. — List of students | training materials in English
dents’ — 1 Conference. enrolled for train- | as well as academic lecturing
training — Orders on Teachers' | ing. delivered by EU Universities
exchange between EU | — Orders of UA | teachers also in English re-
and UA Universities. Rectors. quire the appropriate level of
— Orders on Students' | — University English language skills of
training in other country | registry. UA Master’s students.
universities. — Officially
— Diplomas of Master's | placed data on the
degree on the ESTeT | project's  WEB-
speciality. site.
month | WP 6 (QPLN) — Approved and imple- | — Quality — Students’ training in PC
4-33 Project Quality mented Quality Plan, | assessment Universities requires confi-
Control & Moni- internal and external re- | reports. dence that it will be implied
toring Views. at EU Standards’ level.
month | WP 7 (DISS & | — 3 Seminars on pro- | — Reports. — Many UA Universities are
1-36 | EXP) ject progress results; 3 | — Officially pub- | interested in approximation
Dissemination & Conferences; 3  Web- | lished data - Pub- | of their training programs to
exploitation pro- based seminars; 2 Short- | lications in scien- | modern European ones.
ject term courses. tific, technical and | — The stable budget support
results — Dissemination of | methodological of ESTeT and Energy Effec-
advertising materials via | periodicals. tive Technologies will ensure
the Internet — Officially the institutional and financial
— Number of published | placed data on | sustainability of project re-
and other teaching mate- | web-sites & Pro- | sults.
rials. ject web-portal. — Economic crisis in Partner
— 3 Seminar and | Countries limits opportuni-
Conference ties of Ministries of Educa-
programs. tion, national enterprises and
) Short-term | industrial organizations to
courses. support financially interna-
tional students' mobility.
month | WP 8 (MNGT) — Distribution of tasks | — Package of | — Timely money transfer
1-36 Management of among all partners. agreements from the EC to Grant Holder
the — PMC Decisions. signed. and from Grant Holder to
project — Regular meetings of | — Project reports. | project partners.
management and admin- | — Number of up-
istration team and reports | dated courses and
on monitoring project | e-components.
activities and budget. — Project Work
Plan and progress
reports.

Each of the WP solves a specific task in the
overall implementation system of the ESTeT
specialty.

Conclusion
The description of Joint Innovative Double
Degree Master Program «Energy-Saving Tech-

nologies in Transport» is presented. Major com-
ponents of Master’s ESTeT Program are devel-
oped and overview of short and long term im-
pact indicators is presented.

National priorities of Ukraine in the higher
education system are Transport services, Teach-
er training & education. The implementation of
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project program into the educational process
will provide both the training of qualified spe-
cialists in developing and maintaining modern
automobile vehicles, and the training of teaching
staff under European norms and standards. This
will increase the level of higher education quali-
ty and university teachers’ competencies.
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ESTET — HOBA ITHHOBAIIIMHA
CIIEHIAJIBHICTD AJ1S1I MAT'ICTPIB

I'natos A.B., Apryn L1.B., Yaesuens O.A.,
XHALY

Anomauyin. Ha yeii wac 6 Yxpaini akmueno énpo-
saoorcyromscsi Ho8L oceimui pegpopmu. Lle docsea-
€MbCsl, 30Kpemd, ULISIXOM POo3poOKU ma 6npoea-
00ICeHHsT HOBUX [HHOBAYIUHUX CHINbHUX HAGUATILHUX
npoepam. [Jo moeo o, uepe3 3pOCMAaHHs IHHOBAYI-
HUX eHepeoeqhekmueHux ma enepzozbepicaroyux me-
XHONO2IU 8ANCIUBO NONINULYEAMU SUWY OCBIMY 6I0-
nogioHo 00 3MiH Yy nompebax eKoHOMIKU mda
coyianvhol chepu y cekmopi asmomoOiibHo20 mpa-
Hcnopny, nioguWY8amu KOHKYPEHmMOCNPOMONCHICHIb
BUNYCKHUKIB Y chepi 3aiHAMOCmi, 6nPO6AOICYSaAmu
NPOOYKIMUGHY Cnienpayro mixc yHieepcumemamu. /o
mo2o o, eHepeemuyHi U eKONO2IMHI npooiemu 6
Ykpaini smywyromo 3uusicyeamu cnosxcusanns enep-
2ii ma 3aminsamu mpaouyiini Oxcepena HA «3eleHiy
euou eHepeii 6 ycix cgepax sicumms i OisIbHOCTI
depaicasu, 30Kpema i 8 MpaHCHOPMHOMY CEKMOpI, WO
CHpUAIE NPUCOHANHIO HABYATLHO20 Npoyecy 00 GUpI-
wenns yux npobaem. Ilpogedeno awnaniz icHylouux
CRIbHUX OCBIMHIX npozpam O macicmpis. Tlpoee-
O0EeHO aHali3 ma MOHIMOPUHE PUHKY Npayi 3 6U3Ha-
YeHHAM U020 NOMOYHIX ma MauOymuix nompeo, 3
YPAaxy6aHHAM PO3GUMKY CYYACHO20 eNeKMPUUHO20
mpancnopmy. Pospobneno npoexm 6nposadaicenist
HOB0I IHHOBAYINIHOI MazcicmepcbKoi npoepamu 3i cne-
yianvnocmi «Enepeosbepicaioui mexnonoeii na mpa-
Hcnopmiy. 3anponoHo8ano CMpYKmypy Ho80i cneyi-
anvrocmi. Kopomko onucani poboui naxemu, wo
CMOCYIOMbCSL KOHKPEMHUX 3A60aHb Y 3a2ANbHIll CUC-
memi peanizayii npoexmy «Enepeosbepicaioui mex-

Honoeii Ha mpancnopmiy. Ilposedeno nodin Hogoi
cneyianbHocmi Mazicmpié Ha CMPYKMYPHI eNlemMeH-
mu. Peanizayis nosux iHHosayitiHux cnintbHux cneuyi-
anvHocmel y cgepi suwoi oceimu 6 Yxpaini oae
MOJNCIUBICIL NIOBUUUMU PIBeHb CAMOL 8UWOI OCBI-
mu Yxpainu. Ile 0ozeonums cmyoenmam Habymu
BIONOGIOHUX KOMNEeMeHYIl Yy 2any3i HABYAHHS Mmda
poswupumu ix 3acmocyeanus. Kpim moeco, ompu-
MAHHSL CIYOCHMAaMU 080X OUNIOMIG (YKPAIHCbKO20
ma €8poneticbKU020) 3HAYHO POUUPUNL MOICTUBO-
cmi 018 nPaYesIaumy 6aHHs.

Kmouosi cnosa: enepeoszbepicaroui  mexuonoeii,
Mpancnopm, iH@pacmpykmypa, po3ymui 0opoau, ma-
2icmepcbka npospama, eHepeoeexmusHi cucmemi.

ESTET - HOBASA HTHHOBALIMOHHASA
CIIEHHUAJIBHOCTD JJIsA MATUCTPOB

I'natoB A.B., Apryu II.B., Yabsinen O.A.,
XHAIDY

Annomauyus. Ilpeorazaemcs snedpenue 6 oopa-
308amenvHulll npoyecc 6 BY3ax Yxpaunwr moeou
UHHOBAYUOHHOU  CNEYUATbHOCTIU OISl MA2UCTHPO8
«Duepeocbepecaiowe mexHono2UU HA MPAHCHOP-
mey (ESTeT). Onucanvl cmpameeuyeckue yenu Oan-
HO20 NpoeKma, npeoniodcena CmpyKkmypa HO8ou che-
YUATLHOCMU, ONUCAHbL pabodue naKemovl, KOMopwvle
pewarom KoHKpemHvle 3a0ayu 8 obwjell cucmeme
peanusayuu npoexma ESTeT. [Iposedeno pazdenenue
HOBOU MA2UCMEPCKOU CReYyuarbHoCmu Ha ee  Co-
cmasHvle CMpyKmypHbule 21eMeHmbl.

Knrwoueesvle cnosa: suepeocbepecaiowjue mexmo-
Jlo2ul, MPAHCROPm, UHGPACMPYKMYpa, YMHble 00po-
2U, Mazsucmepcras npospammd, IHepeodpgexmus-
Hble CUCeMbl.




