State Higher Educational Institution “National Mining Univer-
sity”’, Dnipropetrovsk, Ukraine

G.G. Pivnyak, Academician of the National Academy
of Science of Ukraine, Dr. Sci. (Tech.), Professor,

A.S. Beshta, Corresponding Member of the National
Academy of Science of Ukraine, Dr. Sci. (Tech.), Pro-
fessor

INTEGRATION OF UKRAINIAN POLYTECHNIC UNIVERSITIES
AND INDUSTRY FOR CREATION OF A MODERN ENGINEER MODEL

Jlep>kaBHUiA BUIIMI HaBYaJIbHUI 3aknan ,,HamioHanbHWiA Tip-
HUYKH yHiBepcuTeT ', M.J{HIMpOneTpoBChK, YKpaiHa

I'.I'. lliBHsk, akan. HAH Ykpainu, 1-p TexH. HayK,
npodo.,

O.C. Bemrra, unen-kop. HAH Ykpainn, 1-p Texs.
HAaYyK, Npog.

OB’€JHAHHA YKPATHCBbKUX NOJITEXHIYHUX
YHIBEPCUTETIB I IPOMHUCJIOBOCTI AJIs1 CTBOPEHHSI
CYYACHOI MOJIEJII IHZ KEHEPA

The paper presents the experience of integration of Ukrainian technical universities and industry as well as its role in crea-
tion of a modern model of an engineer. In practice, it means cooperation between leading technical universities of the country
and national and international businesses in the areas of innovative medium development, designing and realizing scientific,
technological and educational projects.

The author analyzes prerequisites for crucial structural and economic changes in Ukraine resulting in the situation when
employers will compete for highly qualified university graduates motivating them by grants and scholarships, new bases for
practical training, providing innovative medium for realization of promising ideas. The demand of Ukrainian society brings
about the necessity to develop an up to date educational system.

The mechanism of interaction between students, instructors and employers that creates favorable conditions for building a
modern model of an engineer has been elaborated. It is emphasized that highly competent specialists and enhanced well-being

of society are grounded on innovative methodological thinking of university graduates.

Education and science are becoming the vehicles of sus-
tainable progressive development and the factors which
provide for people’s welfare in the global community. Edu-
cation turns into the subject of social life that shapes the fu-
ture of a country. Nowadays universities bear much more
responsibility than before for the development of the world.
That is why ensuring higher education quality is the key is-
sue.

Ukraine concentrates its efforts on high technologies as
strategic factors of the country’s progress. The primary em-
phasis is placed on human resources whose mission is to
support innovative development of the state through mutual-
ly beneficial interaction between higher education, science,
business and administration.

The educational level and professional competencies of
specialists determine the feasibility of social transformations
and readiness of the country to conduct reforms. Before all,
advances in technical education can really ensure a rapid,
innovative and highly technological growth of the country.

There is an urgent need to create such structural and
economic conditions in society when employers would
compete for highly qualified university graduates by offer-
ing them grants and academic scholarships, by proposing
state-of-the-art bases for practical training, by offering in-
vestment opportunities for realization of promising ideas.
These measures will work well against draining the best
brains out of Ukraine.
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The modern system of education in Ukraine is to be
based, in the first place, on growing social demand for ad-
vanced education whose quality is directly related to availa-
bility of well-rounded academic environment for specialist
training.

Giving an applicant the opportunity to choose a personal
road map of learning is one of the forms of societal control
over the process. Such choice makes universities compete
and bear responsibility for the decisions taken by the school
leavers. This situation creates a challenge for the system of
education management in Ukraine. De-centralization and
university autonomy are the mechanisms whose mission is
to answer this challenge.

Building creative thinking should become the methodo-
logical basis of learning. We know from life experience that
progressive engineering education is based on new
knowledge which students are supposed to get in well-
equipped scientific university laboratories, as well as
through communication with enthusiastic teachers and
scholars, or with prospective employers who are interested
in hiring qualified human resources.

The key strategic issue of every higher educational insti-
tution is self-organization of education system within the
frames of general rules worked out by society.

The corporate culture, inherent to a vibrant university
and formed in the context of its own strategy and its own
unique realm of activity, comprises a distinctive system of
values associated with this strategy. We mean, in the first




place, building a motivational environment for develop-
ment, where teachers and students are in constant search for
new knowledge and skills.

The research activity of modern polytechnic universities
is based on interdisciplinary projects. Alongside with special
tasks and in accordance with requirements of big business,
they aim at solving the problems of economic efficiency,
environmental security and social aspects of post-industrial
activity.

The first and foremost task here is building adequate
modern infrastructure, its primary purpose being consolida-
tion of the university scientific potential, ensuring counsel-
ing, financial and judicial support for the innovative activity
and successful accomplishment of projects, efficient training
of engineers and researchers.

Such pattern of interaction between students, teachers,
commissioners of scientific and research projects can be tru-
ly called ground-breaking. The modern model of an engi-
neer incorporates the idea that the university graduate is dis-
tinguished by the unconventional methodology of thinking.
It is topical to put this principle into practice since high
technologies and scientifically grounded industries are of
special significance for the development of the country’s
economy. Only in such case, we can achieve the adequate
level of the personnel competence, technologically savvy
range of commodities and services, which on the whole
provides for the better well-being of society.

Nowadays, learning objectives and functions are directly
related to the cutting-edge tasks: development of life-long
learning skills, and building the motivation to master them,
i.e. to be always on the winning side of the competition. Ed-
ucation is meant to develop the basis, or methodology of a
person’s life and activity. Hence knowledge becomes the
foundation of human life.

It is critical to create a system of multi-channel financing
for polytechnic universities, as they are the centers of inte-
gration between education, science and innovative business.
This is vitally important for maintaining sophisticated edu-
cational and research equipment, for conducting complex
scientific investigation and technological projects commis-
sioned by business, as prescribed by the customized training
of specialists.

In spite of the absence of the relevant legislation and in-
sufficient interest of the Ukrainian business, the leading re-
search universities of Ukraine — Kyiv, Lviv, Kharkiv and
National Mining polytechnic universities — follow the line
of integration with highly technological production. The re-
sults of their joined efforts are worth close attention. These
universities aim to train high quality human resources with
the help state-of-the-art scientific research, cooperation with
business and powerful investors. Unlike most conventional
institutions, they are rapidly developing within the triangle
of knowledge, which harmoniously unites education, re-
search and innovation. These universities boast of highly
professional staff that focuses on the quality of research and
innovation, as well as international publications. The faculty
incorporates their own research together with renowned sci-
entific and technological achievements into the process of
teaching. Departments are engaged in original research, suc-
cessfully implementing scientific and technological projects

commissioned by national and international companies.
Every student studying in the bachelor or master program
has an opportunity to do research and work in modern com-
puter centers and state-of-the-art technical laboratories
equipped by domestic and foreign companies and publish
papers in reviewed academic journals.

Special attention to human resources in these universi-
ties allows accommodating the best scientific potential in
every program of the interdisciplinary research. To achieve
the best results of training students in the chosen field,
teachers and scholars assist them in every way, through con-
sultations and scientific reports. Owing to this approach,
these universities are obtaining worldwide reputation of ex-
cellence, actively participating in international projects in
order to ensure competitiveness of graduates on the modern
labor market.

Educational communication in these universities is built
on the motivation associated with three parts of the process:
student-university—business. They comprise the most effec-
tive mechanism of training a highly qualified specialist who
is in great demand with employers. Thus students acquire
the most important skill a graduate should have: ability to
find one’s perspective place on the labor market.

Dynamic cooperation of the National Mining university
(Dnipropetrovsk) with advanced national and international
technological businesses (DTEK GROUP companies, Pav-
lograd Chemical Plant, Yuzhnoye Design Bureau, Interpipe
Company — Ukraine; Solid Work — USA; Bosch, Danfoss
Bauer, Auma, Schuler, Heldele, Festo — Germany; Central
Mining Institute, KGHM — Poland) resulted in the enthusi-
astic involvement of employers in the customized training
of specialists, through the development of curriculum, or-
ganization of bases for practical training, working out crite-
ria for assessing graduates’ competency, setting up special-
ized laboratories and departments. Institute of international,
educational and scientific programs, centers of innovative
culture and project management were set into motion at the
University, which yielded unique experience of cooperation
with foreign partner universities and businesses. It also
promoted application of effective mechanisms for transfer
of technologies developed by the university and accom-
plishment of important innovative projects for the economy
of Ukraine with financial support of German and Polish
companies. Thus a reasonable motivation for obtaining
quality education and developing successful business has
been formed.

Seven linguistic and cultural centers of the National
Mining University are providing deepened knowledge in
foreign languages and country study. Such approach helps
form a civil position of a graduate, expands their academic
mobility and allows for participation of students, scholars
and teachers in international educational and scientific pro-
jects.

The unique experience accumulated by leading research
universities of Ukraine in the domain of cooperation with
business, has been taken into account while working out
new educational legislation which creates favorable condi-
tions for productive activity of universities. The recently
adopted law “About Higher Education” has turned to be
mould-breaking as it is based on the idea of university au-
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tonomy and aims at bringing higher education to the level of
European standards by ensuring competitiveness of educa-
tional institutions and science, by setting higher demands for
knowledge and practical skills expected from prospective
employers, and by developing scientific and innovational
activity of universities. This is crucial for speeding up the
development of engineer education at the moment.

If tax legislation is changed, the new law on higher edu-
cation will provide for the development of an exceptionally
important infrastructure between a research institute and
production — startups. Supported by the European Union,
Ukraine is putting all its effort to realizing the powerful po-
tential of development concentrated in education and sci-
ence and in innovations implementation.
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Hapeneno nocBiz iHTerpamii TEXHIYHHX YHIBEPCHTETIB
YKpaiHu Ta IpOMHUCIOBOCTI y (hOpMyBaHHI Cy4acHOi Mojie-
7 imKeHepa. BpaxoBaHa mpakTHKa CITiBIIpalli IPOBIAHHUX
TEXHIYHUX YHIBEPCHUTETIB J€PKaBU 3 HALIOHAIBHUM 1 MDK-
HapoJHUM Oi3HECOM Y PO3BUTKY IHHOBAIIIHOTO cepeso-
BUIIA, CTBOPEHHI Ta peai3alii HayKOBO-TEXHOJOTTYHUX 1
OCBITHIX IPOEKTIB.

Pozkpuro ymoBH, 3a sikux B YKpaiHi Oyzne 3ailicHeHO
HEOOXIi/IHI CTPYKTYpHI €KOHOMIYHI 3MiHH, KOJIK 38 BUCOKO-
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KBaJTI(DIKOBAHUX BHUITyCKHUKIB YHIBEPCHTETY POOOTOIABII
OymyTh OOpPOTHCS NUISXOM HAIAaHHS TPAHTIB 1 MiIBUICHHS
CTHIICH/II}, BUKOPHUCTAHHS HOBITHIX 0a3 MpaKkTHKH, 3a0e3-
TICYCHHsI IHHOBAIIIHHOTO CepeIOBHINA TSI peatizalii mepe-
MeKTUBHUX imed. PO3BUTOK cy94acHOI CHCTEMH OCBIiTH B
VYxpaini Moke OyTH 3a0e3neyeHni 32 paXyHOK ITiABUIICHHS
COIIAJIEHOTO TIOIUTY YKPAiHCHKOTO CYCIILIBCTBA.

Po3kpuro MexaHi3MH B3a€MOIIT CTYICHTIB, BUK/IAIAYiB 1
po6OTONABIIB, IO CTBOPIOE YMOBH (HOPMYyBaHHS CydacHOI
Mozeni imkeHepa. IlimkpecieHo, MO TiTBKM IHHOBAIUHHE
METO/IOJIOTTYHE MUCIICHHS BUITYCKHUKIB 3a0€3I1euy€e BIUCOKY
KOMIICTEHTHICTh KaJIPiB, BHILIH piBeHb JOOPOOYTY CYCIilIb-
CTBa.

[pyBenieH OIBIT MHTETPAIMM TEXHUYECKUX YHHBEPCH-
TETOB YKpawHBI ¥ IPOMBIIIICHHOCTH B ((OPMUPOBAHUH CO-
BPEMEHHOM MOJIETIN MHXKEHEpa. YUTeHa NPaKkTHKa COTPY/I-
HUYECTBA BEILYIIMX TEXHUYCCKUX YHUBEPCHTETOB TOCYAap-
CTBa C HANMOHATGHBIM W MEXIYHAPOJHHIM OM3HECOM B
Pa3BUTHN MHHOBAIIIOHHOM CPEIbl, CO3IAHUH U peaTi3aIiii
HaYYHO-TEXHOJIOTMUECKNX B 00pa30BaTENbHBIX IIPOCKTOB.

PackpbIThl yClIOBUs, TIpU KOTOPBHIX B YKpawHe OymyT
OCYIIECTBIIEHB HEOOXOAMMBIE CTPYKTYpHBIE SKOHOMHUYE-
CKHE WM3MEHEHHMs, KOTJa 3a BBICOKOKBATH()HIIMPOBAHHBIX
BBIITYCKHUKOB YHUBEpCUTETa paboTonarenu OyayT 60poTh-
CSl IIyTeM MPEIOCTaBJICHHS TPAHTOB ¥ MOBBIIICHHS CTHIICH-
TN, FICTIOJIB30BaHUS HOBEHIMX 0a3 MpakTWku, obecrede-
HUSl MHHOBAllMOHHOW Cpefibl JJIsl pean3alyy MepCreKTUB-
HBIX Hzei. Pa3BuTre COBpeMEHHON CHCTEMBbI 00pa3OBaHMs
B YKpauHe MOXKET ObITh 00CCIICUCHHO 3a CUET TOBBIIICHUS
COIMAIIEHOTO CIpoca YKPAMHCKOTO 00IIecTBa.

PackpbIThl MeXaHW3MBI B3aUMOICHCTBUS CTY/ACHTOB,
mpernonaBaTeneii U paboTomaTeneii, 9To CO3MacT YCIOBUS
(dopMupOBaHMS COBpPEMEHHON Mojenn WmxeHepa. [lon-
YEepPKHYTO, YTO TOJHKO HHHOBAIIMOHHOE METOAOJIOTHIECKOE
MBIIUICHUE BEITYCKHUKOB 00ECTIEYHBAET BBICOKYIO KOMIIe-
TEHTHOCTh KaJIpoB, 00Jiee BBICOKHI YPOBEHB OIarocoCTos-
HHS 00IIIeCTBA.




