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EDUCATIONAL PROGRAMS AND PROFESSIONAL STANDARDS
IN THE IT FIELD AS FACTORS OF DEVELOPMENT OF IT EDUCATION

The subject matter of the article is the processes of synthesis of the information and telecommunication network (ITN) for
solving applied problems of safety-critical systems (SCS). The goal is to develop a mathematical model for the optimal
distribution of applied tasks of safety-critical systems over the ITN nodes. The tasks to be solved are: to formalize the
procedure of distribution of applied tasks and SCS software over the ITN nodes; to develop a mathematical model of
optimal distribution in order to minimize the cost of network resources; to select an effective algorithm for solving it. The
methods used are: alternative-graph approach, mathematical optimization models, methods for solving nonlinear integer
programming problems with Boolean variables. The following results were obtained: the task of selecting the ITN optimal
structure was formulated according to the alternative-graph model of information processing; in addition to structural
characteristics, the requirements for the parameters necessary for performing applied tasks were taken into account while
constructing a mathematical model; when minimizing the cost of a computing resource, constraints related to the
capabilities for financing the development and operation of the network are taken into account; the costs for organizing
additional connections among the network nodes are considered as well. Conclusions. The scientific novelty of the results
obtained is as follows: 1) the optimization model of distributing applied tasks over the nodes of the computer network was
improved by defining the objective function in order to minimize the costs of both computational and data transmission and
the constraints caused by the requirements for the technical and information structure of the network; 2) methods for
solving the problems of optimizing the ITN structure on the basis of models of nonlinear Boolean programming by
transforming the initial task into a linear form and applying the recession vector method was further developed, which

makes obtaining a quasi-optimal solution of the problem in the context of large dimension possible.
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Introduction

As of effective date of the new law of Ukraine “On
Higher Education” and after approval of the new list of
knowledge area and specialties, new stage of Ukrainian
Higher Education reforming has begun. Autonomy of
the Universities in terms of forming educational content
is a main sign of this stage. The Universities
independently define educational content in terms of
result of education as well as discipline list which would
ensure this result. The developing educational content is
based on competency approach, requirements of
National framework of qualifications and stakeholders
(employers). Formalization of  stakeholders’
requirements is reflected in professional standards.
Educational content is defined by educational standards.
IT industry requirements are very important for
Ukrainian Educational Standards in IT knowledge area
as IT is an engine of economic growth of Ukraine, so
training future IT professionals is a critical task.

Discussion
Problem Statement. Modern trends in
development of Information Technologies and
innovational approaches can be implemented in

Ukrainian companies which will support Ukrainian
economic growth as long as qualified professionals are
available. Ukrainian Higher Educational Institutions
provide IT market with 16 thousands graduates annually
[1]. More than 60 Ukrainian Universities train
specialists in IT area Higher Education scientists
develop educational standards in order to meet

this article is to contemplate ways to harmonize IT
education and IT Professional Standards in terms of
formation, development, accumulation, renewal,
assessment of IT professionals’ qualifications and
competencies in accordance with European e-
Competence Framework (e-CF) and Ukrainian
stakeholders’ requirements.

Actuality of research. IT industry requires
competent professionals who are ready to successfully
start IT career without additional cost from employer’s
side. Ukrainian Educational IT Standards were
developed without consideration of IT industry needs
and European e-CF . Necessary system of requirements
to training, experience and skills of the workforce was
not introduced as well. Thus, development of
professional standards based on competence approach,
European e-CF and trends in IT education is a critical
problem in Ukraine.

Normative documents on content of Higher
Education of Ukraine. In order to ensure that higher
education quality corresponds to labor market and
international institutions’ requirements, it is important
to define place and role of educational standards in
Ukrainian higher education system and their link to
professional standards.

Higher Educational Standard is a set of
requirements to content and results of educational
activities of higher education and scientific institutions
by each higher educational level within each discipline.
Higher Educational Standards are intended to define and
assess quality, content and results of educational
activities of higher educational institutions.

requirements of IT industry. Still analysis of IT Professional standard is a ratified set of
employers’ requirements is not considered. Purpose of requirements to employees’ qualification, their
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competencies which are defined by employers. Ukraine “On Higher Education” [2] the following
Professional standards are the base for formation of normative documents define educational content
professional qualifications. In accordance to the Law of  (Fig. 1) [3].
National Framework of Qualifications
Higher Educational Standard € Professional Standard
\ 4

Educational Program —jemp Curricula — g Working Curricula

Discipline Working Programs

courses > of Credit Modules

Fig. 1. Normative documents of content of higher education of Ukraine

National Framework of Qualifications (NFQ) is a
systematic and structured by competencies description
of qualification levels. NFQ is a generalized description
of educational results which include clearly-defined
criteria of relation to certain qualification. NFQ’s
qualification levels are described via descriptors which
are formulated in terms of results of education based on
requirements to knowledge, skills, communicative
competency, autonomy, responsibility and general
(integral) competency. It is intended to be used by
governmental authorities, institutions and organizations
which realize state policy in area of education,
employment and social labor relations as well as by
educational institutions, employers and other legal
entities and individuals with purpose of creation,
identification, correlation, definition, planning and
development of qualifications [4].

Educational program is a system of educational
components at respective higher education level within
certain discipline. Educational program defines
requirements to educational level of individuals who
study according to this program, list of educational
subjects and logical sequence of the subjects, number of
credits ECTS necessary to accomplish this program as
well as expected results of education (competencies)
which should be obtained by the graduates of respective
higher education degree [2].

Program results of education are the complex of
knowledge, skills, other competencies obtained by
individuals in the process of education as per certain
program [2]. It is important to be able to assess and
measure those knowledge, skills and competencies.

Educational plan is a document which defines list
and amount of normative and selective educational
subjects, sequence of their study, form and amount of
educational activities, schedule of educational process,
summary and control measures [2]. Educational
program is developed for each discipline in educational
plan. This program includes information about the
discipline content and results of education. The
normative documents above are the normative base for
educational system as per certain subject.

Harmonization of Educational and Professional
IT standards in the process of modernization of higher
IT education. Professional and Educational standards need
to be the elements of united national system of
qualifications which should be submitted as complex of
interrelated documents providing correlation between
professional education and labor market in order to
improve quality of training specialists and their
competitive ability at local and international labor markets.

Professional standards should not only be based on
international standards. International standards can be
just one of the resources to create national educational
standards in terms of definition of typical tasks,
specialized professional and instrumental competencies,
basic knowledge and skills. Together with
recommendations of Computing Curricula CC2001-
CC2005/CS2013/SE2014/1T2014/1S2010/CE2016/MSI
S2016/CSE2017 of international IT associations and
communities ACM, IEEE, AIS, AITP [6 — 14]
professional standards in IT industry contribute to
harmonization of graduates’ qualifications with
employers’ requirements.

Interrelation between Professional and Educational
standards is represented in Fig. 2 below.

Professional standards provide educational sphere
with necessary data regarding graduates’ professional
activity area, objects of this activity, its kinds and tasks,
necessary competencies of future professionals. There
are the following directions of application of
professional IT standards: development of educational
standards based on professional standards; development
of educational programs with consideration of IT
industry requirements; quality evaluation of education
in accordance with employers’ requirements; prompt
update of educational standards based on changes in
professional standards.

In accordance to structure and content of industry
standards of higher education, Professional standards
might be the base to define competencies required for
realization of typical tasks of activity and operational
functions of graduates with bachelors’ and masters’
degree.
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Fig. 2. Interrelation between Professional and Educational IT standards

For example, typical task of activity “Development of
functional requirements to projected system” of industry
standard of higher education bachelor’s degree “Computer
science” is inherited from activity task “Defining initial
customer’s requirements to IS and opportunities of their
realization” of Professional standard “Information System
Specialist” [15]. Similarly, ability of “Development of
requirements and specifications of components in
information systems and objects of professional activity”
which is defined in industry standard of higher education
bachelor’s degree “Computer Science” is based on ability
to analyze subject area of automation and prepare
respective documentation [16].

Requirements to basic knowledge specified in
professional standards give opportunity to define list of
disciplines in curricula which IT student will obtain.
Thus, Professional standard “Information System
Specialist”  defines such knowledge area as
mathematical training, programming, technology and
processes of software development, data processing,
technical training, and general operational culture. Each
of the knowledge area listed above defines detailed
study items which will help students to obtain necessary
competencies. Using Professional standard basic
knowledge list, education stakeholders can define list of
study discipline to be included to bachelor’s and
master’s curricula.

Perception of competencies as a result of education
in the context of educational standards improves
efficiency of the dialogue between employers (as
customers of education result) and higher education
institutions (as providers of education result). In this
regards educational technologies are considered as a way
to form competence (via active and interactive teaching
methods) and evaluation systems (via involvement
employers and professional experts to their development)
as a tool to complete the competencies formation.

International IT standards overview. Including
accepted in Europe IT courses of study to domestic
higher educational system ensures its succession and
harmonization with European IT educational programs
which is transparent to IT industry, open to qualification
and advanced training in terms of Double Degree and
Academic Mobility of students, postgraduates and
professors. According to international Computing
Curricula recommendation, IT education in Ukraine
includes the following specialties (table 1) [17].

Table 1. IT Education Specialties

Knowledge Specialty .
Area code Specialty name

121 Software Engineering
122 Computer Science
123 Computer Engineerin

12 Information P £ £

Technology 124 System analysis
125 Cybersecurity
126 Information Systems and

Technology

Structure of educational standard includes the
following sections [18]:

1. General characteristic

2. Amount of credits ECTS necessary to obtain
respective level of higher education

3. Graduate’s competency list

4. Normative content of higher education in terms
of results of education

5. Forms of attestation in higher educational
institutions

6. Requirements to internal system of higher
education quality assurance

7. Requirements of Professional standards (if
exist)

8. List of normative documents which are the
base for Higher Education Standard

General characteristic of specialty of Ukraine
provides description of subject area of activity with
definition of study and activity objects, study purpose,
theoretical content of subject area, types of professional
activity, methods, methodologies and technologies,
which should be obtained by graduates of higher
education institution, tools and equipment to obtain
those knowledge and skills.

Comparative  analysis of IT
characteristics is represented in table 2.

After detailed discussion regarding comparison
of the objects of study and activities and theoretical
content of the subject area of education in SE, CS,
CE, SA, Cybersecurity, IST, we can say that each IT
specialty may declare different opinions regarding
systems of teaching, variety of knowledge and
skills.

specialties
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Table 2. Comparative analysis of activity objects of IT Education Specialties

Specialty
code

Specialty
name

Objects of study and activities

Theoretical content
of the subject area

121

Software
Engineering
(SE)

Processes, instrumental tools and resources of
software development and support

Basic mathematical, physical,
economical statements regarding
software development and support;
theoretical basis for domain analysis,
modeling, projecting, design,
software support.

122

Computer
Science

and
Information
Technologies
(CS&IT)

Mathematical, informational, imitation models of
real phenomenon, objects, systems and processes;
models of knowledge and data submission; models,
methods and technologies of getting, storing,
processing, transmitting and using information;
theory, analysis, building, effectiveness assessment,
realization of algorithms; methods and algorithms
of operational multidimensional and intellectual
data analysis and decision making; high-productive
computing including parallel calculation and vast
data; mathematical, linguistic, informational
provision of automated systems of data processing
and management, pattern and signals recognition
systems, projecting automation systems, decision
support systems, intellectual systems.

Modern models, methods,
algorithms, technologies, processes
and ways of data obtaining,
providing, processing, analysis,
transmission, storage in information
systems; knowledge engineering
technologies;  programming and
projecting technologies and
platforms, development and quality
assurance of IT and IS components;
computer graphics methods and data
visualization technologies.

123

Computer
Engineering
(CE)

Programming technical tools of computers and
computer systems of universal and special purpose
including local, global computer networks, Internet,
Internet of Things; Informational processes,
technologies, methods and systems of automatic and
automated design; establishment, production and
operation of programming and technical tools;
methods of information processing including high-
productive, parallel, divided, mobile, web-based,
cloud, energy effective, safe, autonomic, adaptive,
intellectual data, etc.

Concept, principles, programming
and  technical methods and
technologies of  development,
operation and maintenance of
computer systems and networks,
inbuilt and divided computing.

124

System
Analysis
(SA)

Mathematical methods and information
technologies of analysis, modelling, forecasting,
design and decision making in complex systems of
different nature.

Theory of leading and decision
making, mathematical and computer
modeling, mathematical statistics
and data analysis, operations
research, systems and processes
optimization.

125

Cyber security

Technologies of information  security of
information objects including computer, automated,
telecommunication, information, analytical
systems, information resources and information
technologies, processes of management of
information and cyber security of the objects to be
protected.

Legislative regulatory framework of
Ukraine and requirements of
international standards and practices
in regards of professional activity;
principles of information security
systems  design;  methods  of
information security vulnerabilities
and threats identification,
information security —assessment;
methods of analysis and planning
project cyber security solutions.

126

Information
Systems
&Technologies
(IST)

Methods of design and operation of information
systems and technologies (IST) in different fields of
economics; methods of IST quality assurance,
reliability,  viability, optimization principles,
decisions models and methods in conditions of
uncertainty; development of  information
communications, theoretical and applied tools of
design and implementation of intellectual
information technologies.

Concept and principles of higher and
applied mathematics, programming,
computer and mathematical modelling,
intellectual data processing, system
analysis and projecting, information
management, system integration and
administration, IT projects
management, entities architecture and
IT infrastructure.
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There is some overlap within these six fields.
Essentially, they exist in subsections of the same area,
performing complementary different tasks that fit
together.

Opinions of international IT standards developers
and curators of scientific methodical council of the
Ministry of Education and Science of Ukraine differ
from the state and trends of IT Education in USA and in
the world and understanding difference between
specialties CS, CE, SE, IS, IT. Thus, in Computing
Curricula 2005 analysis of interrelation between
specialties was done (fig. 3) and place of each of them
in IT education system was defined [6].

|Ee|i|ce|i |cs| |sE| || |Is

. NEEDS .~

._HARDWARE'. .  SOFTWARE

in accordance to Computing Curricula 2005

Analysis of objects of activity, theoretical content,
competencies which are defined in standards of IT
specialties of Ukraine identifies significant differences
with Computing Curricula recommendations. (fig. 4).

security E
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#

Fig. 4. Interrelation between IT specialties
according to Ukrainian standards

Discussions about disagreements, differences and
uniqueness of specialties in subject area “Information
technologies” in Ukraine are continued.

Professional IT standards overview. Nowadays
Ukrainian professional IT standards have been
developed for the following professions: [19]

Information systems specialist;

Software developer;

Project manager in information technology;

Product manager in information technology;

Information resources specialist.

These standards are based on international
information technology standards ISO / IEC 15288:
2008, ISO / IEC 12207: 2008, European Framework of
Competences (e-CF) [20], [21], [22].

IT professions for which professional standards are
developed in Ukraine correspond to nomenclature of
professional profiles of European e-CF, namely:
Information Systems Specialist, Software Developer, IT
Project Manager, IT Product Manager, and Information
Resources Specialist.

Professional standards operate with such concepts as:

area of professional activity (functional area) is a
group of similar professional activities which
correspond to one or more economic activities.

type of professional activity is a set of generalized
labor functions which are similar in nature, results and
conditions of work;

generalized labor function is a set of related work
functions, created by division of labor in a particular
industrial (business) process;

labor function is a system of labor actions in the
framework of generalized work function, which is
defined by technological process;

labor action is the simplest manufacturing
operation in the process of employees’ interaction with
the subject of labor, which results in achieving specific
preliminary set goal;

employees’ qualification is a measure of
employees’ professional training to perform specific
type of work, which includes theoretical knowledge and
practical skills that must comply with the Guide features
of professional qualification;

level of qualification is a measure of professional
skills within specific qualifications.

Professional standard "Information systems
specialist" is considered next. Labor functions and labor
actions are grouped in 15 functional areas. These
functional areas correspond to lifecycle processes of
information systems as per the standards ISO / IES
15288: 2008, ISO / IEC 12207: 2008 and e-CF
descriptors of ICT competencies relevant to business
processes in information systems (table 3):
A. PLANNING (PLAN), B. IMPLEMENTATION
(BUILD), C. START (RUN), D. ADAPTATION
(ENABLE), E. MANAGEMENT (MANAGE) [22].

"Software developer" professional standard defines
main purpose of professional activity namely
development, debugging, testing, modification of
software. Section "Requirements to education and
training" defines qualification levels in accordance with
the Sectoral Qualifications Framework (SQF) and
provides list of educational levels required for obtaining
certain qualification [23]. This professional standard
defines tasks and qualification levels according to the
functional areas of software developer as per the
framework of competencies (Table 4).

Tasks are classified according to qualification
levels, roles and job experience. The skill level
according to the IT Industrial Qualifications Framework
indicated for positions Junior Developer, Programming
Technician, Programming Engineer, Senior Developer
and Senior Programming Engineer.

Conclusion

The matter of harmonization of IT industry and IT
education based on realization of effective mechanisms
in social partnership is a main focus with a long term
perspective. Interaction between IT industries and IT
education is realized through the establishment of
Educational Engineering Centers in Universities and
Companies, to align scope and content of educational
programs on some professional disciplines with
employers, etc.
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Table 3. Correspondence between lifecycle processes, functional areas of information systems specialist professional
standard and e-CF descriptors

Ne Functional Area of Lifecycle Process ICT Competence ICT Competence According to
Professional According to the ISO15288 | Descriptor According the e-CF
Standard to the e-CF
1 The Pre-contractual Process of Life Cycle Model | A. Planning A3. Development of business
Work Management E. Management plans
E1. Development of forecasts
2 Management of The processes of definition of | A. Planning A2. Management of the service
Requirements holder’s requirements and ana- level
lysis of system requirements
3 Customer Support C. Start C1. Customer support
4 Human Resources Human resources D. Adaptation D3. Organization of studies
management process D9. Staff training
5 Modeling of the Process of Life Cycle Model | A. Planning Al. Reconciliation of IS and
Customers’ Business | Management business strategy
Processes
6 Communications Information management D. Adaptation D10. Information and
Management process E. Management knowledge management
E4. Relationship Management
7 Procurement Purchasing and supply D. Adaptation D4. Ensuring of the
Management processes procurement process
8 Management of Portfolio management D. Adaptation D8. Contract Management
contractual relations | processes
9 Development Process | The processes of designing A. Planning AS. Designing architecture
the system’s architecture, B. Implementation A6. Applications’ development
implementation, integration, B2. Systems’ integration
qualification testing. B3. Testing
10 Quality Assurance Process of Quality D. Adaptation D2. Development of IS Quality
Assurance E. Management Assurance Strategy
E6. IS Quality Management
11 Configuration Configuration management
Management process
12 Deployment/ The installation and support | A. Planning A7. Introduction of technologies
Implementation of IS | of software, support of B. Implementation B1. Design and Development
software acceptance and B4. Solutions’ Deployment
functioning
13 Management of Software revision process C. Start C2. Changes Support
Changes E. Management ES5. Improvement of processes
E7. Management of Changes
14 Document Document management B. Implementation BS5. Development of the
Management process documentation
15 Security Risk Management Process C. Start C4. Problem’s management
Management D. Adaptation D1. Development of
E. Management Information security strategy
E3. Risk Management
E8. Information security
management

Table 4. Functional areas, tasks and qualification levels in software developer professional standard

The skill level according to the IT

Functional e-CF Descriptors Tasks Industrial Qualifications Framework
areas
1 2 3 4 5
Management of Manage / Business Analysis of software + +
system development [Management requirements
Plan /Design Design of system architecture + +
Plan /Design Design of software architecture + + +
Build/Development Detailed software design + + +
Build/Development Software development + + +
Build/Development Software complexing + + +
Build/Development Software qualification testing + + +
Build/Development System complexing + + +
Build/Development System qualification testing + + +
Deployment / Run/Service&Operation Software installation + + +
Implementation Run/Service&Operation Support of final testing + + +
Support of [Enable/Support Software maintenance + + +
functioning
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Methodological basis of educational standards in IT ~ Software  Engineering, Information Systems &

areas are Computing Curricula recommendations of IT ~ Technologies. IT  Professional standards define
associations and communities ACM, IEEE, AIS, AITP stakeholders’ requirements to IT graduates’ competencies
for specialties Computer Science, Computer Engineering, ~ which helps to improve higher education quality.
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OcgitHi nporpamu Ta npogeciiini crangapru B IT ranysi sik paxkrop possurky IT ocBiTn
T. B. Kosantok, O. A. YaiikoBcbka

IIpeqmerom BHBYeHHs B cTarTi € nuraHHA B3aemonii IT-ocBiti Ta IT-iHxycTpii uepes 3B’430K OCBITHIX 1 npodeciiHnx
IT-crannapriB. MeTol0 € po3riisiz HeoOXiAHOCTI, pOJli Ta OCHOBHUX IOHATH OCBITHIX 1 npodeciiinux IT-crannapris y cucremi IT-
ingyctpist — IT-ocBiTa, BU3HAUCHHS CKJIa[ly HOPMATHBHOI 6a3u 3MicTy BMILOI OCBITH YKpaiHH Ta Micud B Hill npodeciiiHux ta
OCBITHIX CTaHAapTiB. 3aBJaHHS: [10KAa3aTH, L0 MOAEPHI3allisd BHUILOI KOMII' IOTEPHOI OCBITH Ma€ BiIOyBaTHUCS 3 ypaXyBaHHAM
BUMOT' po0OTOaBLIB, I (opMaiisalii SKUX 3acTocoBylOThCs mpodeciitni IT-cranmapru. Onucatu CTPyKTypy Ta 3MicCT
npodeciiinux IT-crangapriB B Ykpaini. [loBectu, mo mnpodeciiini cranpaptu 3a0e3neuytoTb cdepy OCBITH HEOOXiIHONO
iHpopmanieto mpo obsacti Ta 00'ekTH MpodeciiHOl MisUTLHOCTI BUITYCKHHKIB, 1X BHJAW, 3aBJaHHS Ta HEOOXiTHI KOMITCTEHIT
MaiOyTHiX (axiBuiB. BUKOpuCTOBYBaHMMM METOAAMM € aHAJII3 HOPMATHBHOI 0a3M 3MiCTy BUIIO] OCBITH YKpaiHU, MIXKHAPOIHUX
nokymentiB Computing Curricula Ta €Bponeiicbkoi pamku IKT-komnereHTHOCTEH, (DyHKIIOHANBHUX raly3ei, 3a/1a4 JisbHOCTI
Ta KBaI(IKALIHHUX pIBHIB; OMUTYBaHHS POOOTONABLIB 3 METOI0 BHU3HAYEHHS BUMOT, IO € IiJCTaBOIO Uil BH3HAYCHHS
KOMIETEHTHOCTEH BHITyCKHUKIB IT-criemianpHOCTEll BHIIMX HaBYAIBHHX 3akianiB. PesyabTrarm. B crarti nonaxwmii
HOPIBHUIBHUN aHaii3 ocobnuBocTeil ocBiTHIX IT-cranpapriB 3a micrteMa IT-crenianpHOCTSAMU ramy3i 3HaHb «IH(opmaniiini
TexHoorii». [IpoananizoBanuii B3aemMo3B’ 130k [T—criemianbpHOCTEl Yepe3 aHani3 00’ €KTIB IiSUIBHOCTI Ta TEOPETHYHOTO 3MICTy
MpeAMETHUX Tajly3el, IO OmNMcaHi B OCBITHIX craHmapriB. BusHauene wmicie koxHoi i3 IT-cmemiampHocti B cucremi IT
nigroroBku Oaxanaspis. OnmcaHa oco0aMBicTh BinTBOpeHHs pekomenaaniil Computing Curricula B ykpaincekux IT-crangaprax.
BucHoBkH. Y cTarTi IOKa3aHO, IO METOAOJIOIIYHOI OCHOBOIO cucreMu OcBiTHIX IT-crammaptiB YkpaiHu € MiXHapoIHi
nokyment Computing Curricula ta €Bponeiicbka pamka IKT-komnerentHoctedl. Ha mpuiian npodeciiiHoro cranmapry
GaxiBusg 3 iHQOpMaliHUX TEXHONOril pO3MJIAHYTO #Horo 3B’s130K 13 jgeckpunTopamu €Bponeiicbkoi pamku IKT-
KOMIIeTeHTHOCTeH. AHaii3 (QyHKI[IOHAIBHUX raiy3ei, 3a7ay AisUIbHOCTI Ta piBHIB KBamidikamii, mo noxgaxi y npodeciiinomy
cTaHAapTi po3poOHMKA MHPOrpaMHOro 3a0e3ledeHHs, BH3HAYa€ 3MICT IMiJrOTOBKM (haxiBHiB 3 PO3POOKH Ta TECTYBaHHS
IporpamMHOro 3abesnedeHHs. BusHaueHHs mnpodeciiiHMX KOMIETEHTHOCTeH B OCBITHIX CTaHAapTaXx Ha IiJCTaBl BUMOT
poboTonaBIiB Ta kBaniikaniiiHUX PiBHIB aKTyali3ye OCBITHI CTaHAAPTH BiAOBIIHO 0 BUMOI pUHKY Ipaui. Taka rapMoHi3ariist
iAroToBKK pobuth ykpaincbkux IT ¢axiBLiB KOHKYPEHTOCHPOMOKHUMH 13 X 3aKOPAOHHUMH KOJIETaMH.

Karw4dosi caosa: IT-ingycrpis; IT-ocBita; npodeciiini crannapTi; OCBIiTHI CTaHAAPTH; KOMIETEHTHOCTI.

Oo0pa3oBaTeJibHbIe IPOrPaMMBbI U IPodecCHOHAIbHBIE CTAHIAPTHI
B IT orpaciu kak ¢pakrop passutus IT o6pasopanus

T. B. Kosantok, E. A. YaiikoBckas

IIpeamerom wu3ydeHHsI B CTaThe SBISETCS Bompoc B3aumopelctBust [T-oOpasoBammst m IT-mHmyctpum 3a cBs3b
obpasoBarenbHbIX U npodeccuonanpublx IT-crannapros. Lledblo sBiIseTcst paccMOTpeHHE HEOOXOAMMOCTH, POJIM U OCHOBHBIX
MIOHATHH 00pa3zoBaTeNbHBIX U MpodeccuonanbHbIX [T-cranmaproB B cucreme IT-mHnycrpus — IT-o0pa3oBanue, onpeneneHue
cocTaBa HOPMAaTHUBHOM 0a3bl colep)kaHMsl BBICIIETO0 0Opa3oBaHMS YKpaWmHBI M MecTa B HeH Npo(pecCHOHANBHBIX U
o0pa3oBaTeNbHBIX CTaHAApTOB. 3agaHus. [loka3arh, 4TO MOJAEPHM3ALUSA BBICIIETO KOMIIBIOTEPHOrO 00pa3OBaHUs JOIDKHA
MIPOUCXOAUTH C y4eToM TpeOoBaHMI paboromarenei, Ui (opMaln3anuK KOTOPBIX IPHMEHSIOTCS npodeccroHanbHble 1T-
crapmaptel. Omucath CIPYKTypy U couepkaHue mpodeccmoHanbHbIX [T-cranmaptroB B VYkpaumne. Jlokaszarb, dYTO
npoheccHOHaNbHBIE CTaHAAPTHl 00ecIeunBaroT chepy oOpazoBaHMs HEOOXOAMMOH HH(poOpManueid 00 o0macTsx W o0BeKTax
po(heCCHOHANIBHOM JIESTETEHOCTH BBIITYCKHUKOB, UX BHBI, 337a4d U HEOOXOAMMBIE KOMIIETCHIMH OYIYIIUX CIEIHaIiCTOB.
Hcnoab3yeMbIMH METOAAMHU SIBISIIOTCS aHAIM3 HOPMATHBHOW 0a3bl colep)kaHMsl BBICIIEro 0OOpa3oBaHHS Y KpauHEI,
MexayHaporHbix jgokymeHntoB Computing Curricula u EBponeiickoii pamkxu HWKT-komnereHTHOCTEH, (YHKIMOHAIBHBIX
obnacreif, 3a1a4 JEATENPHOCTH U KBAIM(HUKAIMOHHBIX YPOBHEH; OIpoc paborojareliell ¢ LeNblo onpezereHus TpeOoBaHMUI,
KOTOpbIE SIBJISIETCSI OCHOBAaHMEM [UISl OIpE/eNICHHs] KOMIIETCHIMH BBHITyCKHUKOB IT-criermanpHOCTEH BBICHIMX Y4eOHBIX
3aBeneHud. Pe3ynbTaThl. B craThe mpencraBieH CpaBHUTENBHBIA aHAIN3 0coOeHHOCTEl oOpa3oBaTenbHbIX [T-cranmapToB mo
mectu [T-cnenuanbHOCTSIM oTpaciu 3HaHMH «HpOpManMOHHBIE TeXHONOrWM». I[IpoaHamusupoBaHa B3aUMOCBs3b [T-
CreNUATIbHOCTEH uepe3 aHain3 OObEKTOB AEATEIbHOCTH U TEOPETHYECKOE COZepIKaHHe NMpEeIMETHBIX obJiacTel, ONHMCaHHBIX B
oOpaszoBarenbHbIX craHmaprax. OmnpeneneHo Mecro kaxpod u3 IT-cmermansHocteit B cucteme IT moaroroBku GaxaiaBpoB.
Omnucana ocobeHHOCTh BocrpousseneHus pexomenpaumii Computing Curricula B ykpauHckux IT-cranmaprax. BeiBoabl. B
CTaTb€ II0Ka3aHO, 4YTO METOJOJIOTMYECKOH OCHOBOW cHCTeMbl oOpa3oBaTesbHbIX IT-cTaHIApTOB YKpauHbI SBILSIIOTCS
MexyHaponsbie JokymeHTsl Computing Curricula u EBponedickas pamkxa MKT-xomnerenimii. Ha npumepe npodeccronanbHOro
CTaH/apTa CIEHaIncTa 1Mo MH(OPMAIMOHHBIM TEXHOJIOTHAM PAacCMOTPEHBI €ro CBS3b C JecKpunropamu EBpomneiickoil pamKu
UKT-kommneTeHnumil. AHanu3 QyHKIMOHAIBHBIX 00NacTeil, 3a1ay AesTeIBHOCTH U YPOBHEH KBATU(UKAIMHN, IIpeICTaBICHHbIA B
po()eCCHOHAIIBHOM ~ CTaHAapTe pa3paboTduKa IPOrpaMMHOIO  OOECHEeYEHMs, ONpeNeNseT COJICp)KaHHE IOATOTOBKU
CNELUATHCTOB 110 Pa3pabOTKe U TECTUPOBAHUIO NPOrpaMMHOro odecreueHus. OnpeneneHue npodhecCHOHAIBHBIX KOMIIETEHIUH
B 00pa3oBaTeNBHBIX CTAaHIApTaX HAa OCHOBaHMM TpeOOBaHWII paboromaTenei M KBaNM(UKAIMOHHBIX YPOBHEH aKTyalU3UpyeT
oOpa3oBaTeNbHbIE CTaHAAPTHI B COOTBETCTBHUM C TPeOOBaHMSIMHU pBIHKA Tpyda. Takas TrapMOHM3AaIMs IOJITrOTOBKH JIENaeT
ykpanHckux [T cnenuanucToB KOHKYPEHTOCIOCOOHBIME C MX 3apyOeKHBIMH KOJIJIEI aMHL.

Kawuessie caosa: IT-unnycrpus; IT-o0pa3oBanue; npodeccoHalbHbIE CTaHAAPThI; 00pa30BaTeIbHbIE CTAaHIAPTHI;
KOMIICTEHTHOCTH.
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