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The most urgent problem of training competitive specialists in higher
educational establishments in the conditions of socio-economical dynamics of
transformation of Ukraine and its integration into the world society is considered. It is
noted that the constantly growing requirements of labour market, rapid technical
progress require periodic critical analysis and evaluation of the curricula and fulfilment
necessary corrections from higher educational establishments that carry out bachelors
of computer science training. On the basis of comparative analysis of American and
Japanese educational standards for the development of bachelors of computer science
curricula the structure and content of the knowledge volume are defined, the body of
knowledge is distinguished, that accordingly determines the requirements to the
minimum volume of knowledge of undergraduate students for their future successful
professional activity. According to the curricula of leading Japanese universities it is
distinguished that content component of the curricula for bachelors of computer
science training adapts all the variety of background educational environment. Basic
principles of the curricula development of the training of these specialists in the system
of higher university education of Japan are distinguished. Special attention is given to
the importance of creative analysis and implementation of foreign experience into the
training of engineers in industry of information technologies on the territory of
Ukraine. Directions for the future upgrading higher education in our country and the
prospect for the subsequent research concerning the practice of bachelors of computer
science training are outlined.
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The organically interrelated priorities that come forward as key in
understanding of current development strategy of higher education of Ukraine are the
integration of higher education of Ukraine into European and world educational space
and the permanent upgrading of quality specialists’ training. In the conditions of

information society development the content of professional training of engineers in



the industry of information-communication technologies should be constantly
improved in indissoluble interdependence with the level of science and technology
development, socio-economic, cultural development of society with the
corresponding consideration of the prospects of social and economic necessities of
development of the country and the necessities of educational training of youth. Thus
higher educational establishments that carry out bachelors of computer science
training should periodically critically analyze and estimate their curricula and make
necessary corrections in the conditions of rapid development of IT industry.

The urgency and necessity of solving this problem is traced at the level of
legislative and normative documents of government and the Ministry of Education of
Ukraine. In particular in the Letter of the Ministry of Education of Ukraine
,Concerning the improvement of the training quality of specialists for IT industry”
(the Letter of the Ministry of Education and Science, Youth and Sport of Ukraine
from 16.02.2012 No 1/9-119) [1] the necessity is marked to revise the maintenance of
normative disciplines that are taught during the training of specialists in the marked
field of knowledge in accordance with the current development achievements of
information technologies. In addition, in 2010 the Branch standard of higher
education of Ukraine for undergraduate training in 6.050101 “Computer science” was
ratified, where the requirements for the content and level of a bachelor’s degree
holder of this direction were defined.

The efficiency of bachelors of computer science training in native practice of
higher education requires permanent improvement and increase of the efficiency of
educational process with the use of leading world achievements, as theoretical
knowledge and practical abilities acquired by students during educational and
professional training at higher educational establishments set the fundamental basis
for their future competitiveness on the modern labour market.

Many researchers contributed to the problem of the training of engineers in the
information communication technologies industry in Ukraine and abroad: A. Gudzhiy,
H. Kozlakova, T. Morozova, Z. Seidametova, S. Semerikov, et al. The research works of

V. Bykov, B. Vulfson, O. Karelina, I. Kozubovska, V. Kukharenko, N.Nychkalo,



P. Stefanenko, N. Syrotenko, et al are dedicated to the aspects of lifelong education and
distance education. The problems of the professional training of specialists abroad are
investigated in the research of native scientists in comparative professional pedagogics
such as N. Bidiuk, T. Desiatov, V. Kovalenko, T. Koshmanova, K. Korsak, N. Patsevko,
L. Pukhovska, A. Sbruieva, N. Sobchak, B. Shunevych, et al. The scientific pedagogical
research on the problem of development of Japanese pedagogical theory and practice
with the aim of creative implementation of progressive ideas into native educational
practice are conducted 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 fundamentals of the process of education
humanization), L. Tsarova (the aesthetic culture of personality in modern school
education).

The need in integral and system research of the experience of Japan concerning
the organization of bachelors of computer science training and the urgency of its
comprehension and creative implementation in native pedagogical practice of higher
education have defined the aim of the article — to investigate the peculiarities of
curricula structure and content of bachelors of computer sciences training at the
universities of Japan.

Such international organizations as ACM, AIS and IEEE-CS developed
curricula guidelines for the undergraduate IT degree programs Computing Curricula
2001 [2], where the structure and content of the knowledge volume are defined, the
body of knowledge is distinguished, that accordingly determines the requirements to
the minimum volume of knowledge for undergraduate students training of different
directions of IT for their future successful professional activity. It should be noted
that these guidelines are assumed as a basis for the development of academic

standards of IT specialists training in different countries of the world.



Accordingly in 2008 on the basis of Computing Curricula 2005 (CC2005) [3]

the Information Processing Society of Japan (IPSJ) worked out the Computing

Curriculum Standard JO7 [4] with taking into consideration the differences in national

and cultural peculiarities between countries, that directly influences on denotation of

terms and requirements to specialists’ training in accordance with the necessities of

country and region. Thus, the body of knowledge of computer science academic

standard JO7-CS is composed of 15 knowledge areas and 138 units, among which 66

units (about 255 lecture hours) are obligatory (table 1).

Table 1

The distribution of units and hours according to the body of knowledge

Knowledge areas Number of | Core number Core Core
units of units number of number of
lecture hours | lecture hours
(JO7-CS) (CC2005-

CS)
DS Discrete Structures 8 7 41 43
PF Programming Fundamentals 5 5 38 38
AL Algorithms and Complexity 10 3 20 31
AR Architecture and Organization 9 7 32 36
OS Operating Systems 14 8 17 18
NC Net-Centric Computing 8 4 14 15
PL Programming Languages 13 6 17 21
HC Human-Computer Interaction 8 2 8 8
MR Multimedia Resources 5 2 3 -
GV Graphics and Visual Computing 9 2 3 3
IS Intelligent Systems 10 2 5 10
IM Information Management 13 5 14 10
SP Social and Professional Issues 10 5 11 16
SE Software Engineering 12 8 32 31
CN Computational Science 4 0 0 0

Total 138 66 255 280




When comparing these two educational standards we can see that new
knowledge area “MR Multimedia Resources” is added in Japanese standard, and the
American standard is composed of 132 units of necessary knowledge, among which
64 units of knowledge are obligatory at 280 classroom contact hours.

The curricula content of bachelors of computer science training was
investigated on the examples of such Japanese universities as: the University of
Tokyo, Kyoto University, Osaka University, Tokyo Institute of Technology, Kyushu
University, Waseda University, Keio University, Tohoku University, which are
among the 200 best universities of the world in the training of specialists in computer
sciences and information systems according to the rating of “QS World University
Rankings by of Subject 2013 — Computer Science & Information Systems” [5].

The curriculum of bachelors of computer science training of Japanese university
is typically composed of three parts: one year general education, two-year technical
education for specific major domain and one-year graduation research project.

The content component of the curricula for bachelors of computer science
training adapts all the variety of background educational environment and can be
relatively divided into two groups: general education courses and professional
education course.

The model of the curriculum of bachelors of computer science training is
presented by the list of such interrelated cycles as: multidisciplinary courses,
professional foundation courses and specialized courses.

To multidisciplinary courses belong humanities and social science, natural
sciences, foreign language, health and physical education and professional basic
subjects that are studied during the first two years and give students the possibility of
deeper understanding of the essence of chosen study and training direction and to
make sure of the rightness of their choice.

Professional foundation courses and specialized courses of the curriculum aim
on the acquisition of knowledge, abilities and skills from specific major domain by
students. Here belong required courses and elective required courses and elective

courses that provide the deep study of chosen by student subject domain.



It should be noted that by wish at pleasure a student can also additionally study
any courses from afore-named cycles, electing from the several hundred so-called
open courses.

The successful mastering of the indicated courses allows future bachelors of
computer science to form the following competencies: general scientific, general
cultural, interpersonal, societal-system, competencies of individual identification and
self-development, instrumental, general professional and specialized professional
competencies.

It is worth mentioning that competency approach is the basis for the formation
and development of the curricula at the universities of Japan, at which the content of
education is displaced from the process of piling up of normatively defined
knowledge, abilities and skills into the plane of forming and development in future
specialists on computer sciences the ability to practically operate and creatively apply
the acquired knowledge and experience in different everyday and professional
situations, that becomes of especial urgency in the conditions of high dynamics of
modern labour market.

It is distinguished that to the basic principles of the curricula development for
bachelors of computer science training in the system of higher university education of
Japan belong the following:

1)  Individualization. The organization of bachelors of computer science
study takes place on the basis of the individually-oriented curriculum, which student
forms independently in accordance with his inclinations, tastes and interests every
term with the concordance of department and dean’s office. Just such orientation on
the personality of student in the process of study at the establishment of higher
education is directed on the personality potential of future specialist, his professional
self-realization, initiativeness, flexibility and professional mobility. It should be noted
that in the conditions of decentralization of higher education every university
independently establishes the content requirements, amount and sequence of courses

study.



2)  Electiveness. Except the basic courses, only the determined amount of
courses 1s elective requisite. Student selects others independently from the list of
recommended for this stage of study and profile at direct participation of the
academic consultant and/or scientific supervisor.

3)  Flexibility of the curricula creates the reliable basis for formation by
student his own training program and assists the timely change of specialized major
domain (specialization) within the general admission system; for simultaneous study
at bachelor’s and master’s degree programs beginning from the fourth year (3 + 2
Dual Degree Program); on condition of good academic results and prominent
educational achievements the duration of study for Bachelor’s degree can be
shortened to three years. Besides this, the flexibility is traced also in the mechanism
of content formation of bachelors of computer science training with an orientation on
the current requirements of the labour market.

4)  Integrativeness. The humanitarization of training of specialists of
technical direction aims to form in students the flexible understanding of modern
scientific paradigm and thorough analytical approach to understanding and solving of
current global problems that are needed at the study of professional and practical
courses. It should be noted that considerable attention is given to formation of such
skills, as work in team, communicative skills and skills of interpersonal co-operation,
ability to make decision, fundamentals of professional ethics, etc. Also the
knowledge of contiguous industries do possible the complex understanding by future
specialists the problems of chosen major domain.

5)  Hands-on approach. Training of bachelors of computer science is done
on the basis of indissoluble unity of theory and practice in study. Students acquire
practical experience during the participation at laboratory trainings and practical
trainings the amount of which substantially increases beginning from the third year.
Apart from this, practical training envisages different forms: individual research work
in computer laboratories; computational experiments; telecommunication projects;
students’ participation at complex theoretical and empiric research of the department;

field study; participation at various professional societies for research projects,



acquisition of necessary professional experience and increase of professional
competence; internship on enterprises and organizations of Japan and abroad.

6)  Professional orientation. The concept of professional specialization in
Japan somewhat differs from European, as in their prevailing majority the curricula
are multiple-discipline, oriented on acquisition by students solid theoretical training
for the development of new methods, algorithms and software of the highest quality.
However the individually-conducted research graduation Bachelor’s thesis indicates
the specialization study of certain major domain by student.

7)  Involvement of the representatives of IT industry — potential employers —
to the development of curricula and degree programs, selection of educational
material and the presence of cycle of professionally-oriented courses is the guaranty
of future competitiveness of IT profile graduates on the labour market.

The currents results suggest that in the conditions of new strategy of
modernization of education content the problem of training of competitive specialists
in accordance with the current requirements of the labour market requires special
significance. The analysis of legislative and normative base, scientifically-methodical
and informative literature allowed to distinguish the peculiarities of organization of
bachelors of computer science training in the system of higher university education of
Japan, namely: the flexible mechanism of forming of study content with the orientation
on current requirements of the labour market, potential employers and personal
necessities of students in professional and personal formation; the orientation on the
fundamental integrated professional training; the implementation of modern innovative
pedagogical technologies into the process of specialists’ training; the high level of
scientifically-methodical, information and facilities providing; upgrading of the quality
of specialists training due to differentiation and individualization of study process. The
efficiency of bachelors of computer science training at the universities of Japan
testifies the presence of positive approaches and is the evidence for the system analysis
and study and structural implementation in native system of higher education.

The content of training of future engineers in industry of information

communication technologies in Ukraine stands in the need of further deepening and



development, that is why the study of positive ideas of the experience of Japan
concerning bachelors of computer science training will assist the theoretic-
methodological substantiation of the ways for improvement of native system of

higher education in this domain.
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IMomonimenko . 1.

Oco0nuBoCTI 3MicTy mpodeciiiHOT MiArOTOBKM OakalaBpiB KOMIT FOTEPHUX
HayK B yHiBepcuTeTax SmnoHii

JlocnmikeHo HaA3BUYAWHO aKTyajdbHy TNpoOieMy mpodeciifHOl IMAroTOBKU
KOHKYPEHTOCTIPOMOXHHUX (DaxiBIiB y 3aKjajgax BHIIOI OCBITH B yMOBaX BXOKCHHS
HaIoi JIepKaBU y CBITOBE TOBapuMCTBO. Ha OCHOBI TOPIBHSJIBLHOTO —aHAI3y
aMEpPUKAHCHKOTO Ta SIMOHCHKOTO OCBITHIX CTaHIAPTIB JJIS PO3POOKH HaBYAIBHUX
IJIaHIB MAroTOBKM OakamaBpiB HampsMmy “Komm’rorepHi Hayku”’  BU3HAYECHO
CTPYKTYpY Ta 3MICT OOCATY 3HaHb, BUAUICHO siIpo 0a30BUX 3HAHbB, 110 BiJMOBIIHO



BHU3HA4Ya€ BHMOIM 1O MIHIMAaJIBHOrO 00cCsry 3HaHb BUIyCKHUKIB OKP “OakanaBp”
3117151 iX MailOyTHBOI YCHIIIHOT TpodeciiiHol AisuibHOCTI. BcTaHOBIIEHO, 1110 3MICTOBUM
KOMIIOHEHT OCBITHIX MporpaMm s MiATOTOBKH OakajaaBpiB KOMIT IOTEPHUX HayK
aZanTye BCIO PI3HOMAHITHICTH (POHOBOTO OCBITHBOTO cepeaoBHINa. BuokpemiieHO
OCHOBHI MPUHIIMIIA PO3POOKH MpOrpam MiArOTOBKU JaHUX (DAaxXiBIIB Yy CUCTEMI BUILOT
yHIBepcUTETChKO1 OCBITH fmoHii. OcoOnMBYy yBary 30CEpEIKEHO Ha BaXKJIMBOCTI
TBOPYOTO OCMHCIIEHHSI Ta BIPOBAKEHHS 3apyOLKHOrO JIOCBILY B MIATOTOBKY
THXKEHEPIB y ranysi iHhopMaIliiHO-KOMYHIKAIIMHUX TEXHOJIOT1H HA TEpeHaxX Y KpaiHu.

Knrouosi cnosa: ocBITHI IporpaMu, HaBYaJIbHI LIUKIHU, podeciiiHa MiAroToBKa,
OakasiaBp KOMII IOTEPHUX HAYK.

ITonoaumenko M. W.

OcobeHHoCcTH cojaepkaHusi MpPOPEeCCHOHAIBHOW MOJATOTOBKH OaKalaBpOB
KOMIIBIOTEPHBIX HAYK B YHUBEpPCUTETaX AMOHUN

HccnenoBana 4Ype3BBIYAMHO aKTyalibHash TpoOiieMa MpoQecCHOHATBHON
MOATOTOBKM KOHKYPEHTOCIOCOOHBIX CHEUUATUCTOB B YUPEXKACHUSAX BBICIIETO
00pa3oBaHus B YCIOBUSAX BXOXKJICHHS HAIIEr0 rOCyAapcTBa B MUpOBoe obmecTBo. Ha
OCHOBE CpPaBHUTEJIBLHOI'O aHalh3a aMEPUKAHCKOrO0 M SAMOHCKOTO 00pa3oBaTEIbHBIX
CTaHJapPTOB JJI pa3pabOTKH y4eOHbIX TUIAHOB MOATOTOBKU OaKalaBpOB HAIpaBJICHUS
“KomnploTepHble HayKu~ OIpEeNeHbl CTPYKTypa U COJepKaHhe oO0bema 3HAHU,
BBIJICJICHO SiApO 0a30BbIX 3HAHMI, YTO COOTBETCTBEHHO OMpEHAEIsieT TpeOOBaHUS K
MUHHMaJIbHOMY 00beMYy 3HaHMI BhIMyCKHUKOB OKY “OakanaBp” mng ux Oynyuieit
YCIEeIIHON MPOo(ECCHOHAIBHON JESITEIbHOCTH. Y CTAaHOBJIEHO, UYTO COJIEP>KATEIbHbBIN
KOMIIOHEHT  00pa30BaTelbHBIX  MporpaMMm JUisi  MOJATOTOBKH  OakajaBpoOB
KOMIIBIOTEPHBIX HAayK aJalTUpPYeT Bce pa3zHooOpasue (OHOBOW 0Opa3oBaTEIbHOM
cpenbl. BpifeneHpl OCHOBHBIC TMPUHIUIBI Pa3pabOTKH MPOrpaMM  IMOATOTOBKHU
JAHHBIX CIEIMATUCTOB B CHCTEME BBICIIETO YHHUBEPCUTETCKOTO OO0pa3oBaHUA
Snonnn. OcoOeHHOE BHUMAHWE COCPEIOTOYEHHO Ha BaXXHOCTH TBOPYECKOTO
OCMBICJICHUS ¥ BHEIPEHUS 3apyOEKHOTO OTBITA B MOJTOTOBKY HHXKEHEPOB B OTPaCiIn
nH(OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha TEPPUTOPUHU Y KPAUHBI.

Kntouesvie cnosa: o0pa3oBaTeNbHBIE MPOTPAMMBI,  Y4€OHBIE  ITUKJIBI,
npodeccruoHabHas TOAr0TOBKA, 0aKajgaBp KOMITBIOTEPHBIX HAYK.
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