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Information technologies are among the most promising and fastest growing sectors in the world and in the Ukrainian
industry. Herein, the authors share the experience of National Aerospace University (KhAl) in the personnel education and
training for the IT industry and the results of successful cooperation with IT companies. Innovative education programs, as
well as scientific and practical researches in the field of information technologies, which are implementing in KhAl have been

discussed.
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STATUS AND PROSPECTS OF INFORMATION
TECHNOLOGY IN THE WORLD AND IN UKRAINE

Several years ago, the global IT industry rev-
enue was estimated at USD 3 trillion that ac-
counted for 6% of the total value of all globally
produced goods and services. According to
MsKinsey, it will reach 9%, till 2020.

According to the National Commission for re-
gulation of communications and I'T development
in Ukraine, in 2013, the share of information
technology in gross domestic product (GDP)
made up 1.24%. This value is planned to increase
to 5-8% of GDP in the next three years. For
comparison, in South Korea, the share of ICT in
GDP exceeds 10%; in India, it is more than 8%;
in China, it accounts for 6%; in the UK, it makes
up about 5%; in the USA, it is over 4%; and in
Russia, it comes to 2.4%.
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Ukraine is among the five world leaders in the
export of software falling behind India, China,
Russia, and Brazil. Against the background of
falling industrial production, the exports of
goods and services in information technology
can become an important source of revenues for
Ukraine in the next few years.

At the same time, it is necessary to recognize
that the technological export of Ukraine is based
on the software rather than on the innovative
technology or the intellectual property rights.
For example, in South Korea, the share of soft-
ware outsourcing accounts for only 8% of ex-
ports, while that of information and communica-
tion services makes up 19%, with high-tech hard-
ware and software constituting 73% of exports.
Therefore, in parallel with the further develop-
ment of the I'T industry, Ukraine needs to change
the market structure as well through shifting the
focus from outsourcing to creating and exporting
innovative technologies and holding intellectual
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property rights (IP and IT-rights). Addressing
this problem requires awareness of its importance
and concerted efforts of both IT companies and
the state in the legislative, regulatory, and higher
education field to improve the quality of training
in rapidly developing information and communi-
cation technologies.

EXPERIENCE OF THE NATIONAL AEROSPACE
UNIVERSITY (KHAI) IN TRAINING PERSONNEL
FOR IT INDUSTRY

Information and computer technology is an
important component of the educational process
at the National Aerospace University for any and
all areas of training. Almost every department of
the University has several computer classes; all
the faculties have operating data centers.

At the annual conference of labor collective,
in January 2015, V. Krivtsov, the Principal of
the University, identified three basic principles
of the development of training activities at the
University:

* First, the students should get in-depth knowl-
edge of the chosen field, which is a traditional
feature of education in KhAI;

+ Second, all graduates and teachers of KhAI
must be fluent in English that is a necessary
tool for international communication among
the professionals;

+ Third, the students should possess professional
skills in computer and information technology
(including computer-aided design packages,
mathematical modeling tools) to be able to de-
velop applications and to perform computer-
aided calculations.

These three key requirements apply to any
direction of engineering education, including
aircraft and spacecraft building, engine design,
radio-electronics, telecommunications, and eco-
nomic engineering.

Keeping abreast with rapid development of
information and communication technologies,
the National Aerospace University has been es-
tablished departments specializing in training
specialists in computer engineering, software en-
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gineering, computer science, information science,
telecommunications, and safety of information
and communication systems.

The importance and success of this approach
can be testified by both high popularity of these
areas among the students and by high employ-
ment rate of the graduates. For example, in 2014,
the highest admission score among all higher
educational institutions of Ukraine was reported
for the budget funded education in computer
engineering at KhAI (569.5) as compared with
Lvivska Politeknika (566.5); NTU KPI (565);
KhNURE (555). In addition, according to a poll
on Web-portal DOU.UA (http://dou.ua/lenta/
articles/ukrainian-universities-2014/), KhAI is
top ranked in terms of completeness of knowl-
edge, as well as quality and usefulness of IT edu-
cation among the Ukrainian universities.

EXPERIENCE OF COOPERATION WITH IT COMPANIES

It should be noted that today, in Ukraine, there is
asignificant shortage of IT professionals. Annually,
around 15,500 IT professionals graduate from uni-
versities, which does not meet the needs of the in-
dustry estimated at 150—170 thousand, in 2015.
This problem is of global nature. According to the
European Commission, in 2015, a projected short-
age of IT staff in the EU is estimated at 900,000
employees, given the fact that the annual number
of graduates in this field is about 100 thousand.

The solution to this problem is impossible
without close cooperation between the Ministry
of Education, universities, and IT companies.
The association of universities and IT companies
in academic and industrial consortiums offers
great opportunities for mutually beneficial co-
operation, including:

+ Joint innovative research projects resulting in
the establishment of startups and spin-offs and
the commercialization of university research;

+ The improvement of the quality of higher edu-
cation in the I'T industry and training of future
employees of IT companies on the advanced
information technologies by experts of these
companies at specialized courses; the involve-
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ment of students in apprenticeship at IT com-

panies, and the update of topics for the course

papers and degree projects of students.

The National Aerospace University has experi-
ence of such cooperation with Microsoft, Samsung
R&D, Mirantis Ins., Eras Systems, DataArt,
Sigma, etc. Together with the Odessa National
Polytechnic University, the National University
of Chernivtsi, the Chernihiv State University, and
the Black Sea State University KhAI is a member
of academic and industrial consortium comprising
universitiesand I'T companies from the UK, Spain,
Portugal, Ukraine, and Sweden. This consortium
was created upon an initiative of researchers and
teachers of the KhAI Department for Computer
Systems and Networks to develop and implement
models of cooperation between the universi-
ties and the IT industry as part of the TEMPUS-
SAVRIOLET Model-Oriented Approach and
Intelligent Knowledge-Based System for Evolvable
Academia-Industry Cooperation in Electronics and
Computer Engineering (2013—-2016).

Thus, the creation of various “university — IT
company” consortia, alliances, and associations to
address current and future challenges based on
the experience and mutual cooperation is a prom-
ising way of raising efficiency of IT education and
enhancing the innovation component of domes-
tic companies in order to create state-of-the-art
scientifically based computer technologies.

PROMISING EDUCATIONAL PROGRAMS AND RESEARCH
IN THE FIELD OF INFORMATION TECHNOLOGY,
WHICH ARE IMPLEMENTED IN THE UNIVERSITY

The priority task of the university is to ensure
a quality training of specialists for high-tech in-
dustries of Ukraine’s economy that has be at the
forefront of the national and the world science.
The global experience shows that this is just ad-
vanced R&D activities that contribute to revo-
lutionary changes in the computer and commu-
nication technologies and to raising efficiency of
evolutionary processes in the higher education.

To generate a competitive education and research
in computer engineering and in safety of informa-
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tion and communication systems, the Department
of Computer Systems and Networks of the National
Aerospace University (KhAT) has been conducting
R&D works and implementing academic courses for
the Masters and PhD students on the cutting-edge
Cloud Computing and energy efficiency (Green
Computing) technologies developed within the
framework of international TEMPUS projects. The
postgraduate students and teachers are involved in
the research related to designing the architecture,
evaluating the performance and ensuring the secu-
rity and reliability of cloud-based service-oriented
systems, as well as in the development of energy-
efficient hardware and software, the creation of
environmental wireless networks and building of
“green” data centers.

Among the practical results of this research,
there is an innovative concept of “green” university
in Ukraine, which enables implementing the prin-
ciple of energy saving without a costly replacement
of major systems and communications. This con-
cept is combined with the use of cloud technolo-
gies. The essence of innovative project that is being
implemented is to bring together all the energy sys-
tems of the university (including hot water supply
system, heating system, lighting control system,
etc.) in a single network managed from a cloud
server. This makes it possible to access information
about the current status of each valve in the sys-
tem, energy loss in certain areas or heating mains,
inefficient use of lighting and other nuances, which
help to optimize energy consumption at minimum
cost. The main advantage of is system is completely
automated processes excluding the human factor
as weak link of any system.

Creating such asystem is a priority for the univer-
sity not only because it enables saving extra money,
but also because it is an opportunity for engaging
the students in the design and implementation
of this system. In addition, this approach encour-
ages the students to work independently in large
projects that go beyond the scope of university cur-
riculum. A lion’s share of the work is planned to be
done by the Student Lab for Mobile and Wireless
Technologies at the Department of Computer
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Systems and Networks. The laboratory team con-
sists of 3- and 4-year students and graduates of
KhAT and is coordinated by the teaching staff.
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Hartionaspauit aepokocMiuHMil yHIBEPCUTET
iM. M.€. JKykxoBchkoro
«XapKiBChbKUII aBiallilHUI IHCTUTYTY>, XapKiB

THHOBAIIIMTHA OCBITA TA HAYKA
B TAJIY3I THOOPMAIIIMHUX TEXHOJOTTH:
JTOCBIJT HAILIOHAJIBHOTO AEPOKOCMIYHOTO
VHIBEPCUTETY
iM. M.E. JKYKOBCBKOTO «XAl»

Tndopmartiitai TeXHOIOTIT € O/IHIETO 3 TEPCIEKTUBHUX ra-
Jry3eil cBITOBOI Ta BITYM3HAHOIL iHYCTPIi, IKa PO3BUBAECTHCS
CTPIMKMMHU TeMIIaMHu. B cTaTTi aBTOpH AiIATHCS TOCBIZIOM
Harmionasmpaoro aepokocMmiuHoro yaiBepcutery <«XAl» 3
migroroBku (axisiis 1t [T-ramysi ta pesysbsratamMmu ycrii-
Hoi koomnepatii yniepcurery 3 I'T-komnanisamu. Takox pos-
TJITHYTO TIEPCTIEKTUBHI OCBITHI TPOTpaMH Ta HAyKOBO-
MIPAKTHYHI JOCJIJIPKEHHS B Tasry3i iHopMaIiiiHuX TeXHOJI0-
Tiif, 0 BIPOBA/KYIOTHCS B X AL

Knwuosi croea: mporpamie 3abesnedenss, inGopma-
ilfHI Ta KOMITIOTEPHI TEXHOJIOTii, aKa/[eMiqHO-TIPOMHCJIO-
BUI KOHCOPITiyM, TTi/ITOTOBKA (PaxiBIIiB.
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HammonanpHbIif a9pOKOCMITYECKU YHIBEPCUTET
nM. H.E. 7KykoBckoro
«XapbKOBCKUI aBUATTMOHHBIN UHCTUTYT», XapbKOB

NHHOBAIIMOHHOE OBPA 30OBAHUE
N HAYKA B OBJIACTU NTHOOPMAIIMOHHDBIX
TEXHOJIOTU: OTIBIT HAIITMOHAJIbBHOTO
AOPOKOCMUMYECKOI'O YHUBEPCUTETA
um. H.E. JKYKOBCKOTI'O «XAl»

Wndopmaiiiontbie TEXHOJIOTUU SIBJSIOTCS OIHON U3
HEPCIEKTUBHBIX U OBICTPOPA3BUBAIOIIUXCS OTPACIIEI MUPO-
BOI1 1 OTEUECTBEHHOU MHAYCTPUU. B cTaThe aBTOPBI AEJIATCA
ornbIToM HanmoHaabHOro a3poKOCMUYECKOTO YHUBEPCUTETA
«XAW» no noxaroroske crernuanuctos st UT-orpacian u
pe3yJibTaTaMu yCIelHol Kootnepaiuu yauBepcuteta ¢ MT-
KoMIaHusiMu. Takske paccMOTpeHbI TIepCreKTuBHbIe 06pa-
30BaTesIbHBIE ITPOTPAMMBI U HAYYHO-TIPAKTUYECKUE UCCJIe-
JIOBaHVsI B 00s1acTi MH(MOPMAIIMOHHBIX TEXHOJIOIUH, KOTO-
puie peanusyiorcs B XAU.

Knwueevie crosa: mporpaMMmuoe obecriedenne, MH-
(bopmanmoHHble W KOMITBIOTEPHBIE TEXHOJOIHMH, aKaje-
MI/I‘{CCKI/I-HpOMbIU_UIeHHbII?I KOHCOpHI/IyM, IIOJITOTOBKaA CIIe-
[IUAJTICTOB.
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