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THE FORMATION OF THE CORPORATE
SCIENTIFIC ENVIRONMENT

Science is a driving force of the development of humanity, and, at the same time, it is an important
branch of human activity with the key role of generating new knowledge. Historically, the science is
divided into three types: academic, sectoral and university science. Given the situation today, the
topical issue for discussion is a new subsection — corporate science, because corporations are well
aware of the fact that their competitiveness and, respectively, their future fate depends on the genera-
tion of new knowledge. Therefore, corporations undertake the processes related to the cultivation
of science and creation of the appropriate scientific atmosphere — corporate scientific environment.
Any specific approaches or turnkey solutions for the creation of such kind of an environment are un-
available, which makes the research very relevant now.

This paper presents the findings of the research aimed to identify and systematize the compo-
nents which constitute the landscape of the scientific environment, and to find the determinants or
factors which determine the scientific environment based on the general scientific methods of cogni-
tion as well as the Hegel’s ascending principle. The scientific papers of the leading domestic and fo-
reign scientists served as an empirical base for the research.

The research enabled to identify and develop the main determinants which have an impact
on the generation of a new scientific knowledge: the existence of the environment of being, scientific
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environment, material covering of scientific environment, common language, scientific communica-
tions, motivation and spirit of the organization. It has been substantiated that the organization of almost
any scientific environment should go through the development of the above-mentioned components.

It has been proven that the development of scientific environment is able to make the company
innovative, and thereby to increase its competitiveness. Such kind of transformation requires a comp-
lete picture of the processes which occur in the sphere of corporate innovations. The development
of scientific environment is based on thinking, which should be noospheric; and the appropriate way
of existence is being, but not possession. It is the only kind of thinking and kind of spirit, capable of crea-
ting a synergetic effect in the development of human being and biosphere.

Keywords: science, scientific environment, scientific communication, corporate science, noosphere.

Introduction. Science is a special kind of human being. As a rule, this term implies
such determinants as: empirics and theories, the body of knowledge, research vo-
cabulary, goals and the set of actions to achieve them. Science includes scientists
and their formal and informal organizations; this makes it a social institute.

One of the fundamental concepts of science is a scientific community. It is
rational to divide the community into three groups. The first one, academic scien-
ce, ensures the development of fundamental research. The second one, sectoral
science, works for the development of national economy. The third one, university
science, educates professionals for the first two groups.

What all these communities have in common is that they are in the scientific
community, which allows them to perform the key function and objective — to ge-
nerate new knowledge.

This raises an obvious question whether the scientific environment is also
needed in the corporations? One of the possible answers is that, on one hand, owing
to the globalization of multiple world processes, the circulation of knowledge has
accelerated considerably. On the other hand, the above-mentioned scientific groups
represent quite conservative phenomenon, and the process of attaining the inno-
vations takes a long time. At the same time, as of now, the large companies every-
where raise questions of new knowledge generation, because their competitive abi-
lities, and therefore their fate, depend on this transformation of the gained know-
ledge into innovations. As a rule, innovations are created in the firms, which mana-
ged, one way or another, to cultivate science and create the respective atmosphere.

As far as, with few exceptions, it is impossible to generate knowledge without
the appropriate environment, there is a question about the possibility of creating
the scientific environment in the large companies and corporations. For today, this
is a problem — creating and supporting the scientific environment in the large
companies. Currently, any standard or replicable solutions are unavailable.

Therefore, this paper is aimed to clarify the solutions which are necessary and
sufficient in the firm to create its scientific environment capable of generating scien-
tific knowledge. This determines the relevance of our research.

Literature review. The scientific research is defined as a complex system, in-
cluding a combination of all social, material, organizational and psychological
conditions, and constantly evolving interaction between all participants of R&D
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process, aimed at the effective development of scientific creativity, culture of scien-
tific research, personal qualities and professional skills, competencies and self-
realization of employees and students in the scientific sphere [1]. Quite a gene-
ral definition is given, which not only fail to answer the question how to develop
a scientific environment, but also to give an idea of the landscape of such environ-
ment and of the factors that take part in this landscape.

In the current situation, knowledge attracts the attention of business, as it is
considered as the assets, raising the question of their rapid circulation. There is a
question what it is that enables the creative resonance at the moment of collective
work and implementation of their own research plans [2]?

Two factors are identified: external (something that brings the researchers to-
gether in one team) and internal (creating the conditions for the manifestation
of creative resonance).

The social attitude can have an impact on the networking among researchers
in different ways. On one hand, addressing social and economic problems and de-
veloping scientific areas attract the gifted and ambitious persons. On the other
hand, a conservatism of the scientific environment, in terms of new ideas, directly
affects the cohesion of the advocates of the idea, who will be able to team up, and
further, the scientific school can be created based on this group.

The value and communicative components should be related to the scientific
culture. The participants of the group, who share similar values, form a general
behavior model in the research.

The common culture is manifested in common presentation of goals, organi-
zation of activities and unanimity of the validity of results (verification).

Such corporations as: IBM Corporation, F. Hoffmann-La Roche AG, Astra-
Zeneca plc. are a vivid example of the companies which create the in-house scien-
tific environment. Such kind of modernization enabled the companies to become
the most productive in terms of research.

For example, IBM Corporation has about 3,000 scientists, who work in 12 la-
boratories all over the world (USA, Japan, China, India, Brazil, Australia, Israel,
Kenya, Ireland, Switzerland). Apart from applied research, such as relational da-
tabases, artificial intelligence, blockchain and supercomputers, the corporation
also encompasses fundamental areas of research. IBM, founded at the beginning
of the last century, has produced six Nobel laureates, including the Nobel Prize in
Physics for the Invention of the scanning Tunneling microscope (1986) and the
discovery of superconductivity in ceramic materials (1987) [3].

Novelty of the problem statement and/or obtained results. The roots of
scientific-technical and technological progress lie in a qualitative leap in the cogni-
tion and the use of the laws of nature [4]. This leap is so colossal that the sci-
ence is evolving and, in fact, in many cases, has already evolved into a power-
ful productive force, and it is the basis of modern production. The achievements of
many companies and corporations are based on the outcomes and results of scien-
tific research. This research is, for the most part, carried out by academic scientists
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and, further, using different schemes of technology transfer and their commerciali-
zation, were used in the companies [3, 5, 6]. At the same time, many corporations
are beginning to realize that the acceleration of the progress will require transfer-
ring quite a substantial part of the research related to innovations to the corpora-
tion itself. Here, the main question that arises is what should be transferred to or
organized in the corporation and which way in order that such transformation
could become and researchers could deliver scientific outcomes, more related to
practice and within an acceptable timeframe, while remaining a “torch”, illumi-
nating a promising way forward or the alternatives of such way for the organization.

The problem is to create and maintain the scientific environment in the large
companies. Clear approaches are currently unavailable.

Results and discussion. According to the apt and quite right remark made
in [7, p. 315] !, “two forms of science exist in the modern word. The first one (‘sci-
ence by form’) is an activity with some kind of external indicators: publications,
participation in the conferences, degrees and titles, etc. The second one (‘science
by content’) is more related to existential human traits and the search for the
truth”. Although, in both cases, in our opinion, scientific environment, way of
thinking and teamwork is a foundation for the development. However, the science
itself does not generate knowledge — science explains and systematizes it [8]. And
we should agree with this interpretation of science.

Itis noted in [9, p. 18] that “...scientific environment is a habitat of scientists,
educators and pupils. A scientist in any discipline is evolving under special condi-
tions and surrounded by colleagues, and the environment itself is being developed
and generates new knowledge. Moreover, the fact that a new knowledge was gene-
rated can be confirmed only in the scientific environment”. And multiple publica-
tions, communications, scientific research and researchers — all these things crea-
te the scientific environment [9].

The author, speaking about the scientific environment, most probably meant
the universities, because that’s where scientists, educators and pupils live together.
Under previous conditions and, even more so, under present conditions, it is “sci-
ence by form” that is firmly rooted and thrives at the universities. If we talk about
scientific institutions like academic institutions of the Academy of Sciences, the
situation is slightly different there, as they have almost no students. And “science
by form” is present there to a lesser extent, and “science by content” to a greater
extent. Of course, other interpretation of this statement is also possible: educator is
the same scientist, and pupil is his young follower gaining experience. Although,
after all, the author meant the first version of our interpretation, probably, meaning
not only the Russian, but also Ukrainian reality, and even a broader version, inclu-
ding even Western reality. What is important for us is that corporations are interes-
ted in “science by content”, because new knowledge is generated only within this
science and the appropriate scientific environment, and further this knowledge

' English translations here and below were made by G.Ya. Shevchenko and O.A. Marchenko.
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is used to create innovations which, in fact, make the phrase “science is productive
force” [10—12] more comprehensible and provided with more practical content.

That is, innovations can emerge only based on new knowledge. Which, mo-
re likely, will be gained and updated in “science by content”, than in “science by
form”. It is a very important conclusion in terms of the development of any corpo-
ration, if, of course, it seeks to develop itself and stay ahead of its competitors. Of
course, we mean the innovative development. It becomes evident that in order
to enable the emergence or, rather, systematic emergence of innovations, it is ne-
cessary to develop, generate or, rather, systematize and generate new knowledge
before that. And innovations can emerge and systematically emerge only, as mini-
mum, subject to availability of scientific environment and “science by content”,
if it is not about their single, but about systematic development. Therefore, the
subject of our further research is the scientific environment and its analysis in
terms of possibilities for its creation and further generation of knowledge in the
corporate conditions.

And the first question we would like to answer is how we can move from the
general description and understanding of the problems of creating the scientific
environment to its formalized form, enabling more or less clearly to define and
describe this process of developing the scientific environment and try to guideline
the activities — some kind of a roadmap.

In fact, we would like to answer two questions: what constitutes the landscape
of the scientific environment and what determinants or features define the scien-
tific environment? To that end, we propose to use the following methodical app-
roach, which has already been tested by us in [13], and partially mentioned and
considered in [14, 15].

1. A qualitative “contemplative” analysis of the problem and the factors, fea-
tures and notions which are present in it.

2. The landscape of the problem, i. e., all the factors and features that may
have an impact or which “surround” the problem, is described based on the analy-
sis of the problem and goals of the research.

3. In this landscape, we select or identify the determinants, i.e., the factors
that, in the researchers’ opinion, are decisive in influencing or defining the featu-
res of this notion, and further their justification or proof that they are like this is
carried out.

4. The analysis of the problem and collected experimental material on the
topic [16—20] enabled to describe the landscape in the following way: it is research
fellows, postgraduate students, R&D tools, service and support personnel, themes
and style of research and publications, common terminology and its understan-
ding, seminars, face-to-face communication, conferences, articles, joint journals
and websites for viewing, ideology or spirit (“banners”) of this organization or cell
of organization, the presence of leader where the principle of being, and not the
principle of possession prevails in his life, struggle for leadership, competitiveness,
including conflict intensity, curiosity, career incentives, freedom of creation and

16 ISSN 1560-4926. Science and Science of Science. 2022. Ne 2 (116)



The formation of the corporate scientific environment

thought. It is very important to stress a keen observation of Erich Fromm that the
empiric anthropological and psychoanalytic data evidence that the possession and
being are two main ways of human existence, and the prevalence of one of them
determines the differences in individual nature of people and types of social na-
ture [21]. It is the principle of being as a type social nature that determines the
development as well as further successful existence of scientific environment at any
organization.

It is the landscape of the described problem. All this together develops scientific
environment. The subsequent analysis of this landscape, conducted in terms of its
structuring, enabled to identify and develop the following determinants, which are
mandatory present and obviously influencing the generation of scientific know-
ledge: (i) scientific environment, (ii) material shell of scientific environment, (iii) com-
mon language, (iv) scientific communications, (v) motivation, (vi) spirit of the or-
ganization which embodies the principle of being, and not possession.

The identification of the above stated factors enables us, to a certain extent, to
turn to formal description of the scientific environment, to abstraction, and name-
ly to write the following formalized expression for the scientific environment:

HC = <Scientific environment, Material shell, Common language, Scientific
communications, Motivation, Spirit of the organization>.

It should be noted that, if we could “measure” these components and have spe-
cific measures for them, then we would have an opportunity to consider the scien-
tific environment in a kind of 6-dimensional space and, moreover, we would have
the grounds for comparing the scientific environment in different organizations.

Below we are going to elaborate on the proposed determinants.

1. Scientific environment

These are, above all, research fellows and postgraduate students — the critical
intellectual asset or component of any scientific community. This should also inclu-
de all the participants supporting research works, including the service and auxiliary
personnel and the communication system between the participants of scientific
environment, the so called scientific communication which will be discussed later.

2. Material shell of the scientific environment

Modern laboratories of today where a new knowledge is born, changing the
face of the worlds and affecting the fate of humanity, are inconceivable without
high-precision devices, reagents, computers, various electronic devices, modern
software, libraries, etc. (all that is called material and technical base for research).
Although, in order to give birth to this knowledge, not only material and technical
facilities will be required, but also to carrying out experiments and tests leading to
the manifestation of empiric phenomena.

3. Common language

The mandatory components of the scientific environment also include a com-
mon language: this category includes theme and style of research and publications,
common terminology (thesauri and glossaries), way of thinking, categories, no-
tions, used symbols and their meaning. It becomes impossible to interact within
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the scientific community without speaking a common language. Therefore, the for-
mation of such language is one of the first and most necessary requirements for
creating the scientific environment. In future, it is the availability of such language
that will enable to develop one’s own scientific platform and school: language, sys-
tem of views, and approaches to problem-solving, and it will lead to the establish-
ment of such concept as “beauty of relations”, built on a sense of tolerance within
the team, which is critical for innovative activities [22].

4. Scientific communications

Scientific communications are some kind of “nervous” tissue of the scientific
environment: they cover seminars, face-to-face communication, even in smoking
rooms, conferences, papers, journals, social networks in science, web services [20].
When creating the scientific environment, special emphasis should be laid on de-
veloping a scientific communication system as a framework for the scientific envi-
ronment. The system of communications implies the availability of common lan-
guage, knowledge, expectations and understanding of the goals. The intensity of
communications is directly related to motivation and minimization of the num-
ber of different barriers impeding the generation of new knowledge, and it pro-
duces synergetic effects. Finally, new synergetic effects produce so called indirect
communications, the ones of the researcher with intelligent web services and
systems [23].

Scientific communications of today are an analysis of interaction, taking in-
to account its new elements — the Internet and its services for data analysis and
processing [24]. The key goal of scientific communications is to facilitate know-
ledge mining from empirical data, and to systematically specify and explain it, to
work on an increase in explicit and implicit knowledge [25].

5. Motivation

There are no technical systems which are able to generate knowledge them-
selves. P. Lebedev, a Nobel Prize laureate and an outstanding Russian physicist,
said that “my bookshelf knows much more than me, but it is me who is physicist,
and not the bookcase” [26, p. 291]. At the “input” and “output” there is a human
armed with a unique “device”, such as brain. As far as, in terms of the sphere of
scientific labor, these functions serve to create various intelligence products — new
hypotheses and theories, observation of facts, their rational verification, etc., a pivo-
tal role in the activities of a human being engaged in science is assigned to cognitive
processes and his mental abilities. Also, it should be said that it is not thinking that
thinks, but a human being — an integral entity, in whose action system, the mental
actions, notwithstanding all their importance, are not the only ones. Any creative
thought is driven by motivational forces, which are usually defined by such terms as
enthusiasm, passion, involvement in the problem, love for truth, etc. Motivation
includes different aspects: career, competitive, struggle for leadership, financial,
curiosity, etc. The idea, cherished by a scientist, should become personally mea-
ningful for him, in order that he could dedicate his energy for the sake of this idea,
and sacrificed other values, time, health and, sometimes, even life. Even having the
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highest mental abilities and the most brilliant talent, the entity will not be able to
make significant contribution to knowledge fund without motivational intensity.
“With no interest, thinking becomes futile and pointless!” [27, p. 78].

6. Spirit of the organization (culture of the school)

The spirit of the organization is its ideology, its banner and symbols. The orga-
nization’s leader is often responsible for the creation of its spirit. It is the leader
who energizes the team, generates its interest, teaches to see and think. In this case,
the leader, consciously or unconsciously, is guided by the principle of existence,
which was essentially called by Erich Fromm a principle of being, as opposed to the
principle of possession. The principle of being means, on one hand, zest for life
and genuine affiliation to the world, and, on the other hand, “to be” means real
existence of something or someone that exists; it ascertains his or its authenticity
and genuineness. The statement that someone or something exists is related to the
essence of a person or thing, but not to his or its appearance [21].

As a rule, the leader is a passionate personality. If he fails to pass the baton,
then the scientific school declines, and the scientific environment, instead of the
habitat, becomes the environment of being. It is the leader who creates and main-
tains the atmosphere in the team, teams it up and creates common values. At the
same time, a leader is not a human of ordinary being, guided by the will for self-
preservation and procreation, and not only a person of borderline being, guided
by the will for power and will for cognition and creativity. It is a person of meta-
borderline being, which is highly motivated by the will for tolerance, love and co-
creation [28, 29].

E. Rutherford was such kind of leader who drawn people to himself and in-
spired them with ideas. Starting from Manchester University, he began to develop
his own school, and further young and ambitious physicists as interns [16].

N. Bohr wrote, “A large number of young physicists from different countries
of the world teamed up around Rutherford, attracted by his exceptional gift as
physicists and rare ability of an organizer of scientific team. Notwithstanding that
Rutherford was always consumed with the progress of his own works, he had
enough patience to listen to every of these young people, if he felt that they had any
ideas, however modest, in his opinion, they seemed to be” [30, p. 216].

American physicist S. Devons noted that “Rutherford radiated intellectual
power, which exclusively attracted young researchers to him” [31, p. 38].

In our opinion, these are necessary (and, probably, sufficient) conditions for
the creation of scientific environment in the corporation or any other organiza-
tion, capable of providing such conditions.

Based on our analysis and justification, we can make a plausible assumption
that the organization of almost any scientific environment should take place
through the development of above-stated components.

In fact, we described the components of a certain process, which implemen-
tation should bring the environment under test (in this case, the company or its
unit, for example, scientific or research department) to the desired state, i. e. the
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state of scientific environment. In this case, in order to assess the impact of one or
another components and their constituents, the tool called by Ishikawa “fish ske-
leton” can be used as it was proven in practice [32]; at the same time, it should also
be kept in mind that its use implies not a short-term solution, but a long-term one.

In our case, dealing with process approach, it is more about maintaining the
processes; notions such as “to improve” and “to activate” are typical for this app-
roach, without reference to measurable results. The scheme or map of this app-
roach has a simple structure: there is a target process and surrounding processes
which have a certain impact on it. The process map or scheme of the formation
or development of the scientific environment is shown in Figure.

Conclusions and prospects of future research. Innovations can emerge only
based on a new knowledge [33]. Innovation is not an economic category, but it
depends on the intellectual and scientific development of the company, and, more-
over, the whole society in general. The latter is defined by the proper concept of the
strategy of its development. In other words, the formation of scientific environ-
ment represents an extremely complex process, which has its objective and subjec-
tive prerequisites, but does not fall within the ideology of “result-based manage-
ment of scientific activities”. It is the word “environment” that is the key one here,
and used in that sense; if we are speaking about management, the world “self-orga-
nization” is more appropriate.

The development of scientific environment can become one of the tools for
transforming the company into the innovative one, which will enable to increase
the company’s competitive ability and to enhance its image. Moreover, we need a
full and accurate picture of what is going on in the company. Concerning the kind
of components that should be added to transform the company into the innovative
one will be the subject of our next research and future publications.

At the same time, we would like to remind that the development of scientific
environment and transformation of the company into the innovative one are used
as a bases — human thinking and spirit, and thinking is a tool for human cognitive
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activities, which should be “sharpened” in a certain way as “noospheric”, if we
want to develop human civilization towards “smart” technologies, which will not
threaten, but help to biosphere, and will not harm it, and the spirit should be
“sharpened” towards being instead of possession. That is, the development towards
“noospheric civilization”, where the life and activity is based on harmonious rela-
tionship with nature, humanistic scientific, spiritual-cultural and technological in-
novations to overcome global challenges and wars [34]. A. Gore, former vice-presi-
dent of the U.S., in fact, writes the same: “Mind should be separated from ‘selfish-
ness’ of an individual who uses it, and aimed at the public good” [35, p. 333]. That
is why we attach such great importance to their formation and development, which
should be reflected in the development of the respective scientific environment,
because the previous types of thinking as a tool for the cognitive activity and spirit,
aimed to possession, led all mankind to a dead end.

That is, we can say that “noospheric” thinking and spirit of being is a bridge
between innovations and social development.
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®OPMYBAHHS HAYKOBOI'O CEPEAOBMIIIA Y KOPITOPALIIT

Hayka — py1iiina cua moacTBa, BasKJIMBa, ajie BOIHOYAC CKITaHA TaTy3b JIIOJCHKOI AisIbHOC-
Ti, TOJIOBHUM 3aBIaHHSIM SIKOi € TeHepallisi HOBOTO 3HaHHS. ICTOpUYHO cKJlanocs Tak, 110 Hay-
Ka MOAIMSIETbCS HAa TPU BUAM: aKaJeMiuyHa, rajy3eBa Ta By3iBCbKa. ¥ CbOTOMHILIHIN CUTYyaLIil
aKTyaJIbHUM 1Sl OOTOBOPEHHSI MUTAHHSIM € HOBUI MiAPO3/iJ — KOPIOpaTUBHA HayKa, OCKiJIb-
KU KOpIiopaliii 1o0pe po3yMiloTh, 1110 iXHSI KOHKYPEHTOCIIPOMOXKHICTbh, a BiITaK i moaajibliia
TTOJIST 3aJIeKaTh Bi/l TeHepallii HoBoTo 3HaHHs. OTxXe, Kopropallii 3[iiiCHIOIOTh TIPOLIECH, TTIOB’sI-
3aHi 3 KyJbTUBYBAaHHSM HayKH i CTBOPEHHSIM BiITOBiTHOI HayKOBOI aTMOC(epr — HayKOBOTO
cepenoBuia Kopriopallii. KoOHKpeTHi migxoau 4u roTosi pillieHHsI CTOCOBHO CTBOPEHHS Ta-
KOI'0 cepe/IoBUILIA BiICYTHI, 1110 00YMOBJIIOE aKTYaJbHICTh TOCIIXKEHHSI.

B craTTi BUKIamIeHO pe3yIbTaTi JOCIiIKEHHST, CIIPSIMOBAHOTO Ha BUSIBJICHHS Ta CUCTE-
MaTU3allil0 KOMIIOHEHTIB, 1110 BXOASTH 10 JaHAIadTy HAyKOBOTO CEPEeIOBUIIA, 3HAXOMKEHHS
NeTepMiHAHTIB HAYKOBOTO CEPeJOBUIIA HAa OCHOBI 3araJlLHOHAyKOBUX METOJIIB Mi3HAHHS, a Ta-
KO IeTeJliBCbKOTO MPUHIIMITY CXOMXKEeHHs. EMIipnyHo10 6a3010 1OCIiIXKEHHS € HAyKOBI Mparli
MPOBITHUX BITUM3HSAHUX 1 3apYOIKHUX YUEHUX.

JlocmiaKeHHsT J03BOJIUIIO BUSIBUTHU Ta C(pOPMYBATH OCHOBHI JeTepMiHAHTH reHepallii Ho-
BOTO HAyKOBOT'O 3HAHHSI: HasIBHICTh CEPeIOBUILIA OYTTSI, HAYKOBE OTOUYEHHSI, MaTepiajibHa 000~
JIOHKA HayKOBOTO CcepeoBUIlia, CIiJibHa MOBa, HAYKOBI KOMYHiKallii, MOTUBAallisl Ta IyX opra-
Hizalii. OGrpyHTOBAHO, 1110 OpraHi3allis MPaKTUIHO OyIb-SIKOTO HAyKOBOTO CEPEIOBUILIA MAE
BinOyBaTucs yepe3 GopMyBaHHS HABEAEHUX BUIIIE KOMITOHEHT.

JoBeneHo, 1110 (hopMyBaHHsI HAyKOBOTO CEpPeNOBMIIIA 30aTHE 3pOOUTH KOMIIaHil0 iHHO-
BaLiHOIO 1 BiATaK MiABUIIMTYU ii KOHKYPEHTOCIPOMOXKHICTh. [ 3a0e3neyeHHs MmoaioHO1
TpaHchopmMallii MOTpiOHO MaTH MOBHY KapTUHY MPOLIECiB, 110 BiOyBatOThcs y cdhepi Koprno-
patuBHUX iHHOBAaLiil. OCHOBOIO 17151 (POPMYBAHHS HAyKOBOTO CEPEAOBUILIA € MUCIEHHS, SIKe
Mae OyTu Hooc(epHUM, i BIAMOBIAHUI CMOCIO iCHYBaHHSI — OYyTTs, a HE BOJIOAIHHS. TiTbKu
TaKe MUCJIEHHS i TAKWH AyX 3[aTHi CTBOPIOBATY CUHEPTETUIHUH e(DeKT Y pO3BUTKY JIOANHU Ta
biochepu.

Karouoei caosa: nayka, naykose cepedosuuie, HayKko8a KOMyHIKAUYis, KOPROPAMUBHA HAYKA, HOOCPepa.
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