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ЕКОНОМІКА 
ТА УПРАВЛІННЯ

Ефективність адаптації національних економічних 
систем до глобальних технологічних трансформацій: 

роль системи освіти

Purpose. Substantiation of the conceptual approach in choosing the parameters of education as a social institution 
at the country level during the cyclical technological transformation of the global economic space.

Methodology. System modelling, system analysis and design of actual characteristics of the education system 
which should be adequate to the condition of the national economy and the requirements of a qualitative techno-
logical transformation of the global economy.

Findings. The problem of the positioning of the national economy in the global economic space during the period of 
technological change or the fourth industrial revolution is considered. The role of the education system in transitional 
periods of economic development as an institution accelerating technological progress is substantiated. Within the the-
ory framework of institutionalism with the use of system analysis, a conceptual approach has been formed. That concep-
tual approach helps to select the actual characteristics of the education system, taking into account the condition of the 
national economy. The regulations of the model of the didactic system are interpreted by means of economic terms 
taking into consideration global technological transformations. The conceptual approach to the choice of the structure 
of the education system in the “global – national” range is argued and the determinants of this choice are characterized.

Originality. The conceptual approach to the implementation of the design of the education system is substantiat-
ed, the purpose of which is to increase the efficiency of adaptation of the national economy to global technological 
transformations.

Practical value. The proposed conceptual approach is the basis for developing methodological support for the 
coordinated development of the economy and education as social institutions. This should include: searching for an 
education model relevant to a new level of technological development (the sixth technological mode/fourth indus-
trial revolution); revealing the parameters of the model of education, adequate to the role of the country in the world 
division of labor, taking into account national interests and global integration of the country’s economy into the world 
economic and educational space.
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Introduction. The qualitative change in the techno-
logical level of the development of civilization, which is 
currently observed, requires adequate institutional sup-
port, which is manifested in the development of institu-
tions that form human and social capital as prerequisites 
for the development of economic relations stimulating 
development.

Institutional determinants become important during 
the transition periods of economic development, espe-
cially when it concerns the long-term cyclical dynamics 
caused by qualitative technological shifts.

The role of institutions in the development of eco-
nomic systems has been examined in detail by J. Clark, 
A. Berle, G. Means, J. Galbraith, W. Rostow, D. North. 
According to D. North, the set of institutions is “a mix-
ture: some institutions promote growth, others lead to a 
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decline in productivity. Changes of institutions almost 
always create opportunities for increase, as well as for 
decrease in economic activity” [1]. The presence of an 
institutional environment, which facilitates the techno-
logical progress in essence and the diffusion of innova-
tions in the economic activities of the subjects, is one of 
the basic determinants of the positioning of the given 
economic system (national economy) in the global eco-
nomic space in the period of the observed technological 
transformation.

The technological readiness of the business to acquire 
new ways of production, the ability to develop and imple-
ment innovations that form the competitiveness of the 
modern economic systems are largely determined by the 
coordinated functioning of the education system. In this 
perspective, forming the parameters of the education sys-
tem that support the technological development of the 
national economy is an urgent task at the present level 
that is characterized by global technological changes.

Analysis of the recent research and publications. The 
main research trends in technological development are 
based on theories of cyclic wave dynamics (F. Braudel, 
I. Wallerstein, Yu. Glaziev, N. Kondratiev, S. Kuznets, 
V. Maievskii, J. Schumpeter, K. Schwab) and postulate 
a qualitative transition in the development of the global 
economy. The transitional stage is defined by scientists 
as the fourth industrial revolution (or the establishment 
of industry 4.0) and as the formation of the sixth tech-
nological mode.

The concept of industrial revolutions belongs to the 
Swiss economist K. Schwab.

According to this conception:
- the first industrial revolution used the power of wa-

ter and steam to mechanize production;
- the second industrial revolution used electricity for 

conveyor production;
- the third one used automated production with the 

help of electronics and information technology;
- the fourth industrial revolution is based on the third 

one, i.e. since the middle of the last century the digital 
revolution in all spheres of life has continued, technolo-
gies have merged, and the boundaries of the material, 
digital and biological worlds have been blurred [2].

The conception of technological structures, in its turn, 
was formulated by S. Glaziev and C. Perez. A technologi-
cal mode is a set of connected manufactures that have a 
similar technical level and develop synchronously [3].

It is believed that the world has passed five techno-
logical modes and at the moment the sixth technological 
mode is coming, the nucleus of which is: nanoelectron-
ics, nanochemistry, molecular and nanophotonics, nano-
materials and nanostructured coatings, nanosystem tech-
nique, nanobiotechnologies, information technologies, 
cognitive sciences, social and humanitarian technologies, 
convergence of nano, bio, info and cognitive technologies 
(the so-called NBIC-convergence) [3]. 

Chronology of the sixth mode includes:  
- 2010 – the beginning of the technological develop-

ment; 
- since 2018 – a period of wide dissemination;
- since 2040 – the end of a phase of rapid growth [3]. 

Both of these conceptions postulate a global techno-
logical revolution, the results of which will determine new 
leaders and economies that catch them up; and some eco-
nomic systems will be thrown away from the technolog-
ical progress for a long time.

Taking into account the impending technological 
changes, the World Bank formulates and regularly ad-
justs knowledge and skills that will be the most signifi-
cant for the development of advanced economic systems 
for medium and long periods. Thus, a complex of neces-
sary skills for a successful job search in dynamics is pre-
sented in the Report of the World Economic Forum 
“The Future of Work: Employment, Skills and Work-
force Strategy for the Fourth Industrial Revolution” 
(January, 2016) (Table 1).

At the same time, there is an increase in the set of 
options for the development of the education system, 
models for training, and the organization of the educa-
tional process. The modern developed countries are in 
the process of searching for an adequate educational 
model, the functioning of which is optimally coordinat-
ed with the needs of the national economy during the 
establishment of the industry 4.0.

Thus, in Finland, the traditional lesson system is 
gradually disappearing from the senior classes of school 
education – sixteen-year-olds study not school subjects, 
but “phenomena” or processes. Thus, the education 
system reflects the principle of interdisciplinary cogni-
tion, inherent in the post-noclassical stage of the devel-
opment of science, develops the ability to synthesize 
knowledge in solving complex problems.

In Japan, there is an experimental development in 
the way of correcting the content of education, which 
lies in a sharp reduction in the study of social disciplines 
and the early introduction of the younger generation 
into the robotic industry. Moreover, according to the 
decision of the Ministry of Education, Culture, Sport, 

Table 1 
Necessary skills for a successful career [4]

2015 2020 
1. Comprehensive 
approach to problems

1. Comprehensive 
approach to problems

2. Coordination of actions 
with others

2. Critical thinking

3. People management 3. Creativity
4. Critical thinking 4. People management
5. Interaction, negotiation 5. Coordination of actions 

with others
6. Quality control 6. Emotional intellect
7. Service Orientation 7. Making judgments and 

making decisions
8. Making judgments and 
making decisions

8. Service Orientation

9. Active listening 9. Interaction, negotiation
10. Creativity 10. Cognitive flexibility
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Science and Technology of Japan, computer program-
ming will become a compulsory subject in the primary 
school from 2020. In primary school, computer pro-
gramming will be taught in a game form. Training mate-
rials have already been developed, for example, children 
write programmes for managing game characters, com-
piling an algorithm from original “building blocks”.

At the same time, the UK Parliament believes that 
the modern education system should adapt to the chang-
ing workforce market and refrain obsolete skills from 
teaching so as not to form a “useless class”. The focus 
should be on items that cannot be done well by machine 
in near future.

The national educational projects as well as global 
ones are implemented in distance form, the purpose of 
which is to significantly expand access to contemporary 
knowledge that will help countries to reduce the level of 
international inequality.

Unsolved aspects of the problem. Despite the changes 
in the education system at the level of individual states, 
these attempts are experimental and local. At the same 
time, one issue has not worked enough. It is the forma-
tion of a conceptual approach and methodological sup-
port for the reform of education as a social institution 
that will accelerate the technological development and 
economic transformations.

In the conditions of formation of a new cycle of tech-
nological development, the problem of the consistency 
of the quality of institutions and the global economic 
system is actualized. The pace of development of the 
education system as a social institution can be lagging, 
modern and advanced. We can also note the level of 
substantive coherence in the development of the eco-
nomic system and education as a social institution. In 
other words, it is advisable to point out two parameters 
for the coherence of the development of the education 
system and the national economy: 1) temporary (ideally, 
the education system should outpace economic devel-
opment, be proactive); 2) substantive (the content of 
education should be coordinated with the national 
economy). Significant gaps in both the temporary and 
substantive aspects of coherence in the development of 
the economy and education negatively affect the eco-
nomic development of the country. On the contrary, 
ensuring an optimal degree of coherence can become an 
impetus (driver) for economic growth in the period of 
technological transformations.

As an example, let us take a well-known economic 
plot – the growth of the American economy in the XIX 
century. At the beginning of the last century, the basic 
institutional framework was formed in the United States 
(the Constitution and the Statute of the Northwest Ter-
ritories, as well as norms of behaviour encouraging hard 
work), which led to the development of economic and 
political organizations (Congress, local political bodies, 
family farms, trading houses, shipbuilding companies). 
The activities of these organizations, aimed at maximiz-
ing the result, led to increased productivity and eco-
nomic recovery. That impact was both direct and indi-
rect (due to the promotion of investment in education). 
Through those investments, not only a free system of 

public education has appeared, but experimental agri-
cultural stations were set up which have increased pro-
ductivity in the agrarian sector; on the basis of Morrill 
Act, public agricultural universities were opened. De-
veloping on the basis of the opened opportunities, eco-
nomic organizations did not only become more effec-
tive, but gradually changed the institutional framework 
as well [1].

However, understanding of the importance of educa-
tion in economic development is not enough to form an 
effective institutional educational environment. An im-
portant objective is to choose the optimal characteristics 
of the education system, which are not always obvious.

Thus, according to the research on the role of social 
institutions in the implementation of investment and in-
novation models of economic growth by Harvard Uni-
versity professor F. Agion, secondary education plays a 
crucial role for the country's ability to borrow innova-
tions, while higher education contributes to developing 
new technologies. Therefore, countries with transit and 
catching-up economies are encouraged to invest in 
higher education.

In addition, there are a number of issues related to 
the content and principles of education, the degree of 
integration of the education system into global space.

Thus, the complex problem that should be solved is 
the conceptual and methodological support of the coor-
dinated development of the economy and education as 
social institutions, which includes:

- the design of the model of education adequate to a 
new stage of technological development (the sixth tech-
nological mode / the fourth industrial revolution);

- the identification of the parameters of the model of 
education which is relevant to the role of the country in 
the world division of workforce; taking into account na-
tional interests and global integration of the country's 
economy into the world economic and educational space.

Objectives of the article. The aim of the research, 
taking into consideration the above, is to substantiate 
the conceptual approach to the choice of parameters of 
education as a social institution at the level of an indi-
vidual country during the cyclical technological trans-
formation of the global economic space.

Presentation of the main research. In order to con-
ceptualize the characteristics of the education system, 
which is complementary to the technological transition, 
it is advisable to apply two analytical models: P.  Ste-
fanenko's model of the formation of the didactic system 
and the model of country positioning according to the 
criteria of “the level of development of the sixth techno-
logical mode (TM) – the predominance during the in-
tegration in the world educational space (ES)”.

Stefanenko’s P. model is a model of a didactic system, 
based on a system approach with allowance for control 
parameters, invariant and nonspecific parameters of the 
order of the given system. The didactic system (or the 
training system), according to P. Stefanenko, is a com-
bination of strategic and operational components. The 
strategic components (or the system's genotype) include 
strategic principles and means of content transfer 
(Fig. 1).
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Strategic principles are formed under the influence 
of cultural features of society and represent the charac-
teristics of:

- a management style: authoritarian – democratic; 
- the level of interaction of learning process: low – 

high; 
- a dominant cognitive process, which is used to 

transfer the content of learning: memory – thinking. 
Means of content transfer can be non-verbal, verbal, 

video and audio, computer technology.
The operational components of the didactic system 

include “content of DS” and “technologies of DS”, 
represented by methods, forms of training, ways of con-
trol and correcting the process of content transfer.

According to P. Stefanenko’s conception, the forma-
tion of the structure elements of the didactic system is 
determined by the leading parameters: the culture of so-
ciety, the world view as the dominant way of cognition, 
and also the development of science, technology and 
technology [5]. 

The actual transformation of the model of the didac-
tic system is conditioned by the development of tech-
nique and technology, which will inevitably affect the 
content of education, the means of content transfer. 
Furthermore, prerequisites for a higher level of individ-
ualization of the learning process, for its interactivity, 
will be formed. As part of the learning process, new con-
tent transfer tools will require the development of new 

methods and forms of training, ways of controlling and 
correcting knowledge.

Thus, it is possible to generate the design of didactic 
system adequate to problems of 4 industrial revolutions/
the sixth technological way, whose universal model re-
flects dominating influence of technologies as the envi-
ronmental factor undergoing essential transformations 
(Table 2).

Considering the fact that formation of a new techno-
logical way is characterized by labour liberation in those 
activities where algorithm actions skills are required, the 
priority in a didactic system is given to development of 
creative thinking and corresponding kinds of education-
al activity. 

However, the use of a universal model for the forma-
tion of a didactic system within a specific national space 
requires consideration of the condition of economic and 
social development of a given country.

In the framework of the international trade theory, it 
is known that the further the country is from the ad-
vanced edge of technological development, the greater 
the level of protectionism of domestic production is 
necessary for the catching-up forward movement. The 
same principle can be considered for the education sys-
tem. The further the education level of the population of 
the country is from the advanced civic civilization devel-
opment edge, the greater correction will be required 
when establishing the global/national proportion in the 
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Fig. 1. Structure of didactic system [5]
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content of education. The same applies to the economic 
development.

Fig. 2 shows the model of country positioning in ac-
cordance with the criteria “the level of development of 
the sixth technological mode (TM) – the predominance 
during the integration in the world educational space 
(ES)”.

Table 2 
The design of a didactic system adequate to problems 
of 4 industrial revolution/the sixth technological way: 

universal model

Parameters  
of Didactic
system

The characteristics corresponding to 4 
industrial revolution/to the sixth 

technological way
Strategic
principles

Management style: democratic. 
Level of interactivity of training 
process: high level.
Dominating informative process which is 
used for transfer of the training 
content: adapted to the trained.
Training time: life-long (continued learning)

Means of 
content 
transfer

Computer technologies as priority.
Access to primary sources  – to 
generators of new knowledge.
Cooperative forms of interaction in the 
course of training.
Differentiation of functions of knowledge 
generating and of training courses design 
(cognitive science, behavioural sciences)

Operational 
principles 
of DS

(Additional, corresponding to 4 
industrial revolutions): 
- principle of pedagogical expediency of IT 
application;
- principle of safety of the information 
circulating in didactic system;
- principle of conformity of training 
technologies;
- principle of training mobility

Content Corresponds to principles of a 
postnoclassical stage of science 
development: 
- an integrity and complexity
paradigm, interdisciplinary way of 
problem solution (at a stage of 
creative mastering of knowledge)

Methods for 
training

Accent on research and problem
methods for training taking into account 
depreciation of algorithmic knowledge and 
robotization of reproductive activities. 
Training methods adapted to the trainee 
taking into account several levels: 
- individual qualitative (character of 
information mastering); 
- individual intellectual (speed and quality 
of information mastering);
- cultural (training methods as cultural 
patterns).

Interactive methods for training
Forms of 
training

Depending on studied discipline taking into 
account cultural differences (individual/
collective)

Ways 
of control

Depending on a grade level: from 
intellectual systems at the first stages to an 
expert estimation of creative works – at final 
grade levels

Methods for 
correction

Individualized, taking into account 
background of training process

global ES  

national ES  

high TM  

 

low TM  

  

equilibrium for  
economically 

developed   
cou ntries  

equilibrium  
for developing  

cou ntries  

non-equilibrium 
of “ brain drain   ” 

non-equilibrium 
“risk of  

extinction ” 

Countries that are leaders in the development of 
modern technologies of the sixth mode, which will form 
the basis of a new long-term cycle of economic develop-
ment of the world economy, will be located on the right 
of the horizontal axis. Countries whose development 
level is lower will be located on the left.

The vertical axis reflects the dominant education 
system of the country:

- the dominance of the global educational space pos-
tulates the active involvement of citizens through dis-
tance learning, international educational programmes 
in the global educational space, access to modern train-
ing courses of world leading universities;

- the dominant feature of the national educational 
space indicates a high proportion of traditional educa-
tion within the framework of one state, the orientation 
of the content of education is more to the needs of the 
national economy than to the mastery of advanced in-
ternational knowledge, skills and habits.

In the presented matrix for positioning, two equilib-
rium and two non-equilibrium positions can be distin-
guished, taking into account the following situation: the 
higher the level of technological development of the 
country is, the greater the level of integration into the 
world educational space without losing equilibrium is. 
Equilibrium is the level of coherence in the development 
of the national economy and education as a social insti-
tution.

Fig. 2. The model of country positioning according to the 
criteria “the level of development of the sixth techno-
logical mode (TM) – the predominance during the 
integration in the world educational space (ES)” 
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So, a country with a low level of technological devel-
opment and a high level of integration into the world 
educational space falls into the risk zone of “brain 
drain”. Having access to modern knowledge, the most 
talented youth with a high probability will use this re-
source as an opportunity for emigration.

On the other hand, a country with a high level of 
technological development, which is situated in the 
closed educational space, falls into the “risk of extinc-
tion” zone, the characteristic of any closed system. Al-
though this position is more stable in the short-term 
perspective than the previous one, it steadily reduces the 
opportunity for growth in the long-term period. If the 
state is a leader of innovative and technological develop-
ment, the isolationist position will help to increase the 
level of inequality, which, if certain critical points ​​are 
reached, will inevitably lead to unpredictable develop-
ment options in the turbulent scenario.

It is important to notice that the problem of balance 
search between global and national educational space is 
not only technical, toolkind, but also conceptually-caused. 
Thus, it demands the coordination with strategy of social 
and economic development of the country, with concep-
tual vision of the future in terms of “centre-periphery” 
model. Besides, the process of education system transi-
tion from one steady condition into another is inevitably 
characterized by transitive, hybrid [6] forms.

In the case of applying the presented models to a spe-
cific socio-economic system, the proposed analytical tool 
allows determining the basic parameters of the education 
system that are optimally aligned with the goals of eco-
nomic development during the technological revolution.

Conclusions and recommendations for further re-
search. The further direction of the study of coordinated 
development of education and economy as social institu-
tions is the development of methodological support for 
the choice of the parameters of the education system 
which should include a set of indicators that determine 
the design of the education system that can increase the 
efficiency of the transformation of the national economy.
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Мета. Обґрунтування концептуального підходу 
до вибору параметрів освіти як соціального інсти-
туту на рівні окремої держави в період циклічної 
технологічної трансформації глобального еконо-
мічного простору.  

Методика. Системне моделювання, системний 
аналіз і дизайн актуальних характеристик системи 
освіти, адекватної стану національної економіки й 
вимогам якісної технологічної трансформації гло-
бальної економіки. 

Результати. Розглянута проблема позиціонуван-
ня національної економіки у глобальному еконо-
мічному просторі в період зміни технологічних укла-
дів чи четвертої промислової революції. Обґрунто-
вана роль системи освіти в перехідні періоди еко-
номічного розвитку як інституту, що прискорює тех-
нологічний прогрес. У рамках теоретичних положень 
інституціоналізму із застосуванням системного ана-
лізу сформовано концептуальний підхід до вибору 
актуальних характеристик системи освіти з ураху-
ванням стану національної економіки. Проведена 
інтерпретація положень моделі дидактичної систе-
ми в термінах економічного розвитку з урахуван-
ням глобальних технологічних трансформацій. Ар-
гументовано концептуальний підхід до вибору струк-
тури системи освіти в діапазоні „глобальне – наці-
ональне“ та охарактеризовані детермінанти цього 
вибору.  

Наукова новизна. Обґрунтовано концептуальний 
підхід до реалізації дизайну системи освіти, метою 
якого є підвищення ефективності адаптації націо-
нальної економіки до глобальних технологічних 
трансформацій. 

Практична значимість. Полягає в тому, що за-
пропонований концептуальний підхід є основою 
для розробки методичного забезпечення погодже-
ного розвитку економіки та освіти як соціальних 
інститутів, що включає: пошук моделі освіти, адек-
ватної новому етапу технологічного розвитку (шос-
тому технологічному укладу/четвертій промисло-
вій революції); виявлення параметрів моделі осві-
ти, адекватної ролі країни у світовому поділі пра-
ці – урахування національних інтересів і глобальної 
інтеграції економіки країни у світовий економіч-
ний та освітній простір.

Ключові слова: економіка, освіта, інститут, тех-
нологічний уклад, промислова революція, глобалізація

Цель. Обоснование концептуального подхода к 
выбору параметров образования как социального 
института на уровне отдельного государства в пе-
риод циклической технологической трансформа-
ции глобального экономического пространства.  

Методика. Системное моделирование, систем-
ный анализ и дизайн актуальных характеристик си-
стемы образования, адекватной состоянию нацио-
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нальной экономики и требованиям качественной 
технологической трансформации глобальной эко-
номики. 

Результаты. Рассмотрена проблема позициони-
рования национальной экономики в глобальном 
экономическом пространстве в период смены тех-
нологических укладов или четвертой промышлен-
ной революции. Обоснована роль системы образо-
вания в переходные периоды экономического раз-
вития как института, ускоряющего технологический 
прогресс. В рамках теоретических положений ин-
ституционализма с применением системного анализа 
сформирован концептуальный подход к выбору ак-
туальных характеристик системы образования с уче-
том состояния национальной экономики. Проведе-
на интерпретация положений модели дидактиче-
ской системы в терминах экономического развития 
с учетом глобальных технологических трансформа-
ций. Аргументирован концептуальный подход к вы-
бору структуры системы образования в диапазоне 
„глобальное ‒ национальное“ и охарактеризованы 
детерминанты данного выбора.  

Научная новизна. Обоснован концептуальный 
подход к реализации дизайна системы образова-

ния, целью которого является повышение эффек-
тивности адаптации национальной экономики к 
глобальным технологическим трансформациям. 

Практическая значимость. Состоит в том, что 
предложенный концептуальный подход является 
основой для разработки методического обеспече-
ния согласованного развития экономики и образо-
вания как социальных институтов, что включает: 
поиск модели образования, адекватной новому эта-
пу технологического развития (шестому техноло-
гическому укладу/четвертой промышленной рево-
люции); выявление параметров модели образова-
ния, адекватной роли страны в мировом разделе-
нии труда – учет национальных интересов и гло-
бальной интеграции экономики страны в мировое 
экономическое и образовательное пространства.

Ключевые слова: экономика, образование, инсти-
тут, технологический уклад, промышленная револю-
ция, глобализация
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Онтологічний підхід до співставлення кваліфікацій  
на основі компетенцій: модель і методи

Purpose. Developing a matching method for the qualifications specified by different national and international 
qualification systems. This matching is an important part of efficient semantic retrieval of complex information ob-
jects, particularly, for the purpose of the European and National Qualifications Frameworks transparency. 

Methodology. The proposed approach to qualification matching is based on ontological analyses of knowledge 
about human competencies. Ontologies provide formalization of such knowledge, its interoperability and powerful 
mechanisms for its automatic processing.

Findings. We develop an ontological model of qualifications for structured representation of various complex in-
formation objects (humans, disciplines, specialities, organizations, etc.). The ontological representation of compe-
tence knowledge about these objects provides their automatic matching. 

Originality. Scientific novelty of this work deals with the use of atomic competencies as the main component of the 
original ontological qualification model that becomes an instrument for solving the complex scientific problem of 
qualification matching. Information about of atomic competencies represented by this ontology can be automatically 
retrieved from semantically marked Web resources. 

UDC 004.853, 004.55

Yu. V. Rogushina1, Cand. Sc. (Phys.-Math.), Assoc. Prof., 
orcid.org/0000-0001-7958-2557, 
S. M. Pryima2, Dr. Sc. (Pedag.), Assoc. Prof.,
orcid.org/0000-0002-2654-5610

1  ‒  Institute of Software Systems of National Academy of Sci-
ences of Ukraine, Kyiv, Ukraine, e-mail: ladamandraka2010@
gmail.com
2  ‒  Tavria State Agrotechnological University, Melitopol, Uk- 
raine, e-mail: pryima.serhii@gmail.com

Ю. В. Рогушина1, канд. фіз.-мат. наук, доц.,
orcid.org/0000-0001-7958-2557,
С. М. Прийма2, д-р пед. наук, доц.,
orcid.org/0000-0002-2654-5610

1  ‒  Інститут програмних систем НАНУ, м. Київ, Україна, 
e-mail: ladamandraka2010@gmail.com
2  ‒  Таврійський державний агротехнологічний універси-
тет, м. Мелітополь, Україна, e-mail: pryima.serhii @gmail.com

Ontological approach to qualification matching  
based on competences: model and methods

© Rogushina Yu. V., Pryima S. M., 2017


