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Abstract. The most urgent problem of competitive specialists training in higher educational establishments in the conditions of so-
cio-economical dynamics of the transformation of Ukraine and the integration of our country into the world society has been consid-
ered. Especially the comparative analysis of professional training of specialists in computer sciences in Japan where extremely pre-
cipitous economic and technological changes influence on the continuous modification and the upgrading of curricula and teaching
techniques has been conducted. The attention is focused on the features of the organization of IT specialists training at different qual-
ification levels at the most prestigious universities of Japan. The characteristics of the peculiarities of Bachelor’s, Master’s and Doc-
tor’s academic programs which are suggested at Japanese universities have been presented. The innovative achievement of the uni-
versities of Japan is the organization of study on the basis of the individually-oriented curriculum at the direct participation of the ac-
ademic advisor. The effectiveness of the model of training of specialists in computer sciences in the higher education system of Japan
testifies the presence of positive approaches and ideas and is the basis for the implementation of this model into the practice of native
higher education establishments. The importance and necessity of the implementation of positive foreign experience into the training
of professionals for professional activity in the IT industry in Ukraine has been emphasized. The prospects for further research of
training practice of specialists in this field of knowledge have been outlined.
Keywords: qualification levels, training programs, credit points, Bachelor’s degree, Master’s degree, Doctor’s degree.

Introduction. The integration of Ukraine into European  technologies in accordance with the necessities of the
and world educational space and the permanent upgrading  market" by the Law of Ukraine "On fundamental princi-
of quality of specialists training are those organically in-  ples of the development of information society in Ukraine
terrelated priorities that come forward as key in the un-  in 2007-2015" [1]. It should be especially noted that the
derstanding of modern strategy of the development of realization of assigned task must be based on the results
higher education in Ukraine taking into account the basic  of study of the latest versions of the international classifi-
principles of the Bologna Process. In this aspect the ques-  cation systems concerning education, the structure of the
tion of qualification and specialization of specialists of all  information technologies market, the IT career options
industries on the whole and industry of information com- and also the academic and professional qualification
munication technologies in particular acquires the im-  framework structures.
portant value as the phenomenon caused by technological And in the Letter of the Ministry of Education of
factors that determine the structure of the labour market  Ukraine "Concerning the improvement of the training
and assist to personal and professional development of  quality of specialists for IT industry” (the Letter of the
students. Among the factors that negatively influence on  Ministry of Education and Science, Youth and Sport of
the development of Ukrainian industry of information  Ukraine from 16.02.2012 No 1/9-119) [2] the necessity is
technologies the deficiency of personnel occupies a key  marked to revise the maintenance of normative disciplines
place. The maintenance of professional training of gradu-  that are taught during the training of specialists in the
ates of IT profile direction causes serious complaining  marked field of knowledge in accordance with the current
from the leaders of native IT business [3]. development achievements of information technologies.
The urgency and necessity of solving this problem is  In addition the Ministry also recommends take appropri-
traced at the level of legislative and normative documents  ate measures concerning the improvement of the level of
of government and the Ministry of Education of Ukraine.  students’ practical training with the involvement of em-
In particular it is envisaged "to implement at higher edu-  ployers into its organization due to the implementation of
cational establishments the specialists training in new different forms of students’ internship in IT companies
specialties in the field of information communication and the development and implementation of the adapta-
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tion on the field programs for graduates of higher educa-
tional establishments.

The aim of the study. To investigate the academic
qualification levels of specialists in computer sciences
professional training at the universities of Japan, in par-
ticular the ways of obtaining the higher education, the
maintenance of the Bachelor’s and Master's training pro-
grams and the duration of study.

Theoretical framework and research methods.
Many researchers contributed to the problem of the train-
ing of engineers in the information communication tech-
nologies industry in Ukraine and abroad. The problem of
the training of future professionals in the field of compu-
ting is investigated in the dissertations of A. Gudzhiy (the
teaching of programming at higher education), H. Kozla-
kova (the continuous training of specialists in computer
systems), T. Morozova (the theoretical-methodological
fundamentals of higher information technology educa-
tion), Z. Seidametova (the methodical system of continu-
ous training of specialists in information technologies), S.
Semerikov (the basics of fundamentalization of compu-
ting courses teaching), et al. The proved by scientists
technologies and methodologies of training of modern
specialists in computer sciences have general character
and are successfully used in the practice of ICT engineers
training.

The study of foreign experience acquires great im-
portance for the training of highly skilled, competitive
specialists in the conditions of globalization and integra-
tion processes. The problems of the professional training
of specialists abroad are investigated in the researches of
Ukrainian scientists in comparative professional pedagog-
ics such as N. Bidiuk, T. Desiatov, V. Kovalenko, T. Ko-
shmanova, K. Korsak, N. Patsevko, L. Pukhovska, A.
Sbruieva, N. Sobchak, B. Shunevych, et al.

The research works of V. Bykov, B. Vulfson, O. Ka-
relina, 1. Kozubovska, V. Kukharenko, N. Nychkalo,
P. Stefanenko, N. Syrotenko, et al are dedicated to the as-
pects of lifelong education and distance education. In par-
ticular, in the opinion of N. Nychkalo, current tendencies
in development of continuous professional education stip-
ulated the requirements of permanent flexibility in the de-
velopment and updating of curricula and programs that
assists the providing of access to study at different levels
of education, creation such conditions to every person that
he/she would have the opportunity to begin to study, cut it
short in the case of necessity and then continue it again at
any stage [4].

The scientific pedagogical researches on the problem
of development of Japanese pedagogical theory and prac-
tice with the aim of creative implementation of progres-
sive ideas at the native educational practice were conduct-
ed by Yu. Boiarchuk, A. Dzhurynskyi, V. Elmanov,
V. Kudin, I. Ladanov (the modern state of the education
system), O. Myhailychenko, Ya. Neimatov, O. Ozerska
(the professional training of English language teachers at
higher educational establishments), N. Paziura (the theory
and practice of intercompany training of specialists),
V. Pronnikov, N. Repetiuk (the formation of education in
modern Japan), T. Sverdlova (the theoretical fundamen-
tals of the process of education humanization), L. Tsarova
(the aesthetic culture of personality in modern school ed-
ucation).
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Results. In the conditions of Eurointegration processes
the achievements of Japan are of especial perspective for
the transformation of the native system of higher educa-
tion. On the modern stage of development of society, like
the European, the Japanese system of higher education,
not taking into regard its centuries-old history, was con-
fronted with the necessity of reformation to answer the
constantly growing public requirements to the universities
and colleges for providing the stable development of the
society. Having regard to the dynamism of globalization
processes the extreme reforms were conducted by the
government of Japan that substantially influence on the
activity of the system of higher education, for example:
the incorporation of national universities; the implementa-
tion of the system of accreditation and certification, the
evaluation of quality of higher education and its interna-
tionalization. The tendencies concerning the quality in-
creasing of higher education of Japan are traced at the
level of legislative, conceptual documents of the govern-
ment, department of education, management of education.

Also it should be noted that the system of higher edu-
cation of Japan is recognized as the example of the variety
of mass higher education in the highly industrialized
country and is presented by higher educational establish-
ments of different type and category that differ by their
functions, tasks, academic standards, prestige, status and
sources of funding. And among the 200 best universities
of the world in the training of specialists in computer sci-
ences and information systems according to the rating of
"QS World University Rankings by of Subject 2013 —
Computer Science & Information Systems" 8 Japanese
universities were noted: the University of Tokyo, Kyoto
University, Osaka University, Tokyo Institute of Tech-
nology, Kyushu University, Waseda University, Keio
University and Tohoku University [13].

As shown in Figure 1, the training of future personnel
for IT industry at the universities of Japan is three-stage:
Bachelor’s degree — Master’s degree — Doctor’s degree.
In addition, in the country for a long time the discussions
concerning the increase of amount of qualifications, the
experiments with the short-term training programs are
conducted.

Doctor’s degree (D.Eng.,

D.Info.Sc., D.Sc.)
3 or 5 years of study

Master of Science in Com-
puter Science, Master of En-
gineering in Computer Sci-
ence — 2 years of study

Bachelor of Science in
Computer Science, Bachelor
of Engineering in Computer
Science — 2 years of study
on the basis of Associate’s
dearee (2 or 5 vears)

Bachelor of Science in
Computer Science,
Bachelor of Engineer-
ing in Computer Sci-
ence — 4 years of study

Figure 1. Qualification levels of specialists in computer sci-
ences professional training
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The baccalaureate programs (Bachelor's degree or Ga-
kushi) are the basis of university training. The basic uni-
versity undergraduate program consists of 4 years of full-
time study and gives the opportunity to obtain a degree of
Bachelor of Computer Sciences (Bachelor of Science in
Computer Science, Bachelor of Engineering in Computer
Science). Thus, at Waseda University it is possible to ob-
tain a degree of Bachelor of Science in Computer Science
after the successful fulfillment of four years of full-time
studies and acquiring of 136 credit points [8] and 132
credit points at Osaka University [7].

Students study such courses: elective required "Circuit
Theory", "Logic Circuits", "Fundamentals of Program-
ming"”, "Algorithms and Data Structures”, "Computer
Systems", "Signal Processing”, "Information Network
Systems", "Operating Systems", "Information Security",
elective "Electrodynamics", "Electronic Circuits", "Com-
munication Systems"”, "Software Engineering”, "Infor-
mation Theory", "Transmission Theory", "Wireless
Communication”, "Multimedia Systems", "Mobile Com-
munications”, "Network Engineering”, "Image Pro-
cessing”, conduct computer science and engineering la-
boratory, 4 research projects, do internship and prepare
graduation thesis [8].

Besides this the training of high competitive ICT engi-
neers takes place with the help of great number of elective
courses which is the distinguishing feature of Waseda
University among other universities of Japan and allows
to_conduct comprehensive training and research in inno-
vative information technologies such as hardware (system
VLSI design, super high performance computer architec-
ture), software (programming language, compilers, OS,
software engineering, algorithm, artificial intelligence),
networks (internet, digital broadcasting, satellite commu-
nication, multimedia, mobile, security, GRID, ubiquitous
networks), computer network applications (humanoid, in-
formation retrieval, computer music, bioinformatics), etc
[6].

The Major in Computer Science is pursued in research
groups in information communications, information sci-
ence, and information engineering at the graduate school
of science and engineering with the aim of producing spe-
cialists who support the future IT revolution in the fields
of technology, research and education and promoting
basic and advanced research contributing to Japan's IT in-
dustries.

Also, at Waseda University the graduate school curric-
ulum is organized with consistent links to the undergradu-
ate curriculum. This enables to cultivate IT experts with
planning qualities and contributes to the stimulation of re-
search minds in undergraduate and graduate students.

Students aiming to obtain a degree of Bachelor of En-
gineering in Computer Science and therefore taking the
curriculum of the Department of Computer Science at
Tokyo Institute of Technology [5] learn specialized
knowledge across a wide range of fields, from infor-
mation theory (the mathematical systemization of meth-
ods for expressing and conveying information) to soft-
ware, hardware, integrated circuits, signal processing,
communication systems, the Internet, multimedia, artifi-
cial intelligence and more. The objective of the education
provided by the department is not to make students learn
computer programming so that they can be mere users.
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Rather faculty seeks to develop people with a deep under-
standing of the principles of the information technology
embedded in all social systems nowadays. Working as
world-leading, cutting-edge researchers and engineers,
such people will be able to develop new computer and
communication systems and pioneer applications in mul-
timedia, artificial intelligence and other fields.

Students study the following courses: "Fourier and La-
place Transforms", "Probability Theory and Statistics",
"Basic Integrated Circuits", "Switching Circuit Theory",
"Foundations of Computing”, "Programming”, "Mathe-
matical Logic", "Automata and Formal Languages",
"Computer Logic Design", "Algebraic System and Cod-
ing Theory", "Discrete Structures and Algorithms",
"Computer Architecture”, "Operating Systems", "Com-
munication Theory", "Numerical Analysis", "Foundations
of Electrical Circuits", "Foundations of Artificial Intelli-
gence", "Compiler Construction”, "Foundations of Func-
tional Analysis”, "Integrated Circuit Design", "Linear
Circuit Theory", "Digital Communications", "Signal Pro-
cessing”, "Pattern Recognition", "Computational Biomed-
ical Knowledge", "Mathematical Programming", "Linear
Electronic Circuits”, "Communication Networks", "An In-
troduction to Databases”, "Computer Networks".

It should be noted that to promote undergradu-
ate/graduate integrated education, at the universities of
Japan it have been made possible for students who will
continue on to the graduate school to take graduate-level
lecture courses for preemptory credit while they are in the
fourth year of the undergraduate course (3+2 Program
(Dual Bachelor's Master's Degree Program). It creates a
way to complete a master's degree in five years from the
time of initial enrollment in the college.

In the conditions of higher education decentralization
every university of Japan that conducts the professional
training of Bachelors of Computer Sciences independent-
ly sets the curricula content requirements, the amount and
the sequence of passing of educational courses for train-
ing of competitive specialist in accordance with the labour
market requirements.

The concept of curriculum in Japan substantially dif-
fers from the native understanding. The innovative
achievement of the universities of Japan is the study or-
ganization on the basis of the individually-oriented cur-
riculum composed every term from with the coordination
of the department and ratification in the dean's office.
Such approach allows the student to elect educational
courses, leaning on taking into account own individual in-
terests, inclinations and capabilities. In addition, the suc-
cess with forming and becoming of future competitive
specialist in a great deal depends upon the correctly built
educational process with the direct participation of aca-
demic advisor that bears the direct responsibility for stu-
dents’ training to their future profession. According to
[14], the academic advisor is a faculty member who con-
sults a student on scientific questions and choosing their
major, helps student to compose an individual curriculum
during the registration process and who is also student’s
seminar instructor. The applying of the personality orient-
ed pedagogical techniques (dialogue, the choice modeling
approaches, the free exchange of ideas, the success ad-
vancing) by the academic advisor assists the realization
by future specialists the necessity of permanent self-
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education and self-development, comprehensive determi-
nation of the level of own possibilities, vital aims and ref-
erence-points [12].

It should be mentioned that on the basis of an Associ-
ate’s degree the graduates of junior colleges (2 years of
study) and technical colleges (5 years of study) have the
opportunity to obtain a Bachelor’s degree by acquiring
minimum 62 credit points during study on the two-year
academic program approved by the National Institution
for Academic Degrees and University Evaluation (NIAD-
UE).

The highest postgraduate degrees of university training
in Japan are a Master's degree or Shushi and a Doctor’s
degree. It is possible to take a Master’s degree after two
years of successful full-time studies that also implicates
deep scientific and professional specialization. In addi-
tion, a holder of Master's degree has a right to conduct
teaching activity on the position of a teacher assistant.
The Master's degree programs are divided into course-
work, research and professional ones, related to imple-
mentation of certain projects.

For example, the Division of Computer Science at
Hokkaido University [11] offers educational and research
programs geared toward creating engineers and research-
ers who will support a knowledge-based society and be-
come active in the international arena. Through systemat-
ic teaching of the fundamentals and applications of the
two relevant pillars of knowledge — software science and
mathematical science — potential engineers and research-
ers are trained to properly handle the vast amount of di-
verse information available in the digital network era. The
major research fields are Knowledge media, Knowledge
base, Knowledge discovery, Algorithm theory, Funda-
mentals of information science, Data science, Prediction
and recognition theory, Human-machine intelligent sys-
tem. The major curriculum is the following: "Advanced
Software Engineering”, "Advanced Computer Architec-
ture”, "Knowledge Base"”, "Knowledge Discovery”, "In-
formation Knowledge Networks"”, "Theory and Practice
of Algorithms", "Introductory Functional Analysis for
Mathematical Science", "Advanced Pattern Information
Processing", "Advanced Theory of Programs"”, "Advanced
Probability and Data Analysis", "Foundations of Infor-
matics”, "Advanced Computational Mathematics",
"Large-scale Discrete Computation”. To obtain a degree
of Master of Engineering in Computer Science after two
years of successful full-time studies students need to ob-
tain 30 credit points, pass the qualification examinations
and defense the graduation thesis.

The Graduate School of Informatics at Kyoto Universi-
ty provides graduate programs of study leading to the
Master's and Doctoral degrees [9]. To receive the Master's
Degree (Master of Engineering in Intelligence Science
and Technology), every student is required to take at least
30 credits, to submit a thesis in the fields of specializa-
tion, and to pass an examination on the thesis. To culti-
vate a wide scope, the student may take subjects offered
not only by his or her major department but also by other
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departments. A Doctoral degree (Doctor of Engineering in
Intelligence Science and Technology) requires original re-
search of high grade in an academic field. To receive the
Doctoral Degree, student is required to take at least six
credits of subjects offered in this school and to pass an
examination on the thesis submitted.

Master students enter the Graduate School in April,
while doctoral students can start their activities in April or
October. In general the Master's degree requires two aca-
demic years of study and the Doctoral degree three years.
Common Subjects for Master's Program: "Perspective in
Informatics”. Required Subjects for Master's Program:
"Advanced Study in Intelligence Science and Tech-
nology". Elective Subjects for Master's Program; "Intro-
duction to Bioscience", "Introduction to Cognitive Sci-
ence", "Introduction to Information Science", "Introduc-
tion to Bioinformatics”, "Seminar on Biological Infor-
mation Processing ", "Seminar on Cognitive Science",
"Foundation of Software Science Pattern Recognition,
Adv.", "Artificial Intelligence, Adv.", "Foundations of In-
telligent  Systems"”, "Multimedia Communication",
"Speech Processing, Adv.", "Language Information Pro-
cessing, Adv.", "Computer Vision Visual Interaction",
"Advanced Research in Intelligence Science and Tech-
nology”. Elective Subjects for Doctoral Program: "Ad-
vanced Seminar on Intelligence Science and Technology”,
"Advanced Seminar on Biological and Cognitive Pro-
cessing"”, "Advanced Seminar on Foundation of Software
Science”, "Advanced Seminar on Intelligence Media",
"Advanced Seminar on Application of Multimedia”, "Ad-
vanced Seminar on Gene Informatics".

The highest degree that can be obtained at the universi-
ties of Japan is a Doctor's degree or Hakushi, envisages
three years of study on the basis of Master's degree and
obtaining of 50 credit points or five years of study on the
basis of Bachelor's degree, passing qualification examina-
tion and defense of dissertation on the basis of the indi-
vidually conducted research work. For example, at the
Tokyo Institute of Technology the degree of Doctor of
Science in Mathematical and Computing Sciences can be
obtained [10].

Conclusions. The current results suggest that higher
education in Japan concerning the specialists in computer
sciences training is multistage, accessible and variable.
The experience of Japan is useful for the implementation
into the practice training of IT specialists in Ukraine form
the positions of variety of programs that answers both the
demands of employers and personal requirements of stu-
dents; the implementation of the individually-oriented
curriculum; the smooth transfer from one stage of study to
another. The multidimensionalness of the problem of
highly skilled competitive specialists in computer scienc-
es training is acknowledged at the state level in Ukraine
and in the world. Therefore the perspective for subsequent
scientific research is considered in the improvement of
professional training of Bachelors of Computer Sciences
in the native system of higher education by the implemen-
tation of progressive ideas of the experience of Japan.
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Honoaumenko U.U. KpanudukanmoHHbie ypOBHM MOATOTOBKH CIEIHATNCTOB 10 KOMIBIOTEPHBIM HAYKaM B YCJI0BHAX
pa3Butus UT-o6pa3oBanus: onsIT Sinonun
AHHOTanus. PaccMoTpeHa upe3BBIYaiHO akTyanbHas IpobdiaemMa MpoecCHOHAIPHON MOATOTOBKH KOHKYPEHTOCIIOCOOHBIX CIEIHa-
JIUCTOB B YUPEXKICHHUSIX BBICIIET0 00pa30BaHMUs B YCIOBHSIX COLMAIBLHO-YKOHOMHYHOW AMHAMHKH TpaHCHOpMaLK YKpauHbl U BXOJ
HAIlIero rocyaapcTBa B MUPOBOE €000IIecTBO. B 0COOEHHOCTH clienaHO CPaBHUTENBHBIH 0030p MPOQECCHOHANBHOH MOATOTOBKU
CIELUAIUCTOB [0 KOMIBIOTEPHBIM HaykaM B SIMOHMU, I/le Ype3BbIUaHO CTpEeMUTENIbHbIC SKOHOMUYECKUE U TEXHOJIOTUYECKHE U3-
MEHEHHS COCOOCTBYIOT MOCTOSIHHON MOJMGUKAIIMN M YCOBEPIICHCTBOBAHHIO NMPOTPaMM M METOA0B o0yueHMs. BHIUMaHue akueH-
THpYeTCsl Ha OCOOEHHOCTAX OpTraHM3aluy MoAroToBKH MT-crienmnanicToB Ha pa3sHBIX KBATM(HUKAIMOHHBIX YPOBHSX B CaMbIX IIpe-
CTHXXHBIX yHUBepcuTeTax Snonnn. [IpeacTaBneHo XapakTepUCTHKY OCOOEHHOCTEH OakamaBpCKUX, MaTHCTEPCKUX U JOKTOPCKHX 00-
pa30BaTENbHBIX MPOTPaMM, KOTOPHIE MPEUIArafoTcsi B SIOHCKUX yYHUBEPCHTETaX. MIHHOBAI[MOHHBIM JOCTI)KCHHEM YHHBEPCHTETOB
SlnoHnu ecth oprann3anys o0ydeHns Ha OCHOBE HHANBHIYaIbHO-OPHEHTHPOBAHHOTO YIe€OHOTO IUIaHa IIPH HEMOCPEICTBEHHOM yda-
CTUU HAYYHOI'O KOHCYJIbTaHTaA. 3(1)(1)BKTI/IBHOCTI) MOJEIN NOATOTOBKHU CIICITUAJIMCTOB 110 KOMIIBIOTEPHBIM HayKaM B CUCTEME BBICIIC-
o0 YHUBEPCUTETCKOI'O 06pa3OBaHl/Ifl Snonun JOKa3bIBACT NPUCYTCTBUE MO3UTHUBHBIX IMOAXO0L0B U M}leﬁ U €CTh OCHOBAHHUEM JJId HUC-
ITOJIb30BAaHHUA )IaHHOﬁ MOJCIHU B OTECUYECCTBECHHOM IPaKTUKE BBICHICH IIIKOJIBI. HoaqepKHyTo BAXXHOCTH H HeO6XOlII/IMOCTb HCII0JIB30-
BaHWsI MMO3UTHBHOTO 3apyOEKHOT0 OIMbITa B IMOJrOTOBKE KaJpOB s MpodeccronanbHol aestensHoctd B UT-chepe Ha Tepputopun
VYxpaunsl. BeiieneHs! mepcneKkTHBhl A JaTbHEHIINX HCCIIeIOBAaHNI MIPAaKTHKU ITOJrOTOBKY CIENUAINCTOB JaHHOHM o0macTH 3Ha-
HUH.

Knrouesvie cnosa: xearuguxayuonnvle yposHu, npoepammsl NOO20NMOGKU, 3auemnble eOuuybsl, 6aKalasp, Mazucmp, OOKmop.
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