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THE ESSENCE AND GENESIS OF SCIENTIFIC KNOWLEDGE:
PHILOSOPHICAL PROBLEMS

The article examines the essence and Genesis of scientific knowledge from the point of view
of philosophy. The role of activity in scientific knowledge is analyzed. At the same time, science is
defined as the sphere of human spiritual activity aimed at obtaining, substantiating and systematizing
interactive knowledge about the world. A historical digression into the development of science is made.
We are talking about scientific knowledge, which includes: regularities of scientific and cognitive
activity, the main principles of science; features of the origin and historical development of science;
the specifics of the existence of science as a social institution, structure, dynamics, levels and forms
of scientific knowledge, means and methods of achieving this knowledge, the significance and prospects
of science in the modern world. The authors consider the features of modern scientific knowledge, which
is understood as a strong information capacity and its size super-complex flexible structure consisting
of various scientific disciplines, fields of knowledge, levels, types and forms of scientific knowledge
that are based on scientific activity. The authors note the main philosophical and methodological
approaches to the definition of science, namely, the logical and epistemological approach; positivist
approach; sociological and cultural approaches. For the authors, it is a fundamental distinction
between epistemology, which analyzes the place of knowledge in modern reality, and epistemology,
which studies the cognitive process as a whole. The authors consider the important role of objective
knowledge, which can only be given, in their view, by a systematic philosophical worldview.

Key words: science, knowledge, scientific knowledge, modern scientific knowledge, everyday
knowledge, epistemology, epistemology, positivism.

The concept of science is used and studied by various disciplines — philosophy, history, sociology,
and cultural studies. Accordingly there are different approaches to the definition of this concept,
however, in our opinion, the most logical is the understanding of science as a specific activity
of people. In order to emphasize the systematic nature of scientific activity, we can summarize:
science is a system of knowledge about the laws of nature, society, and thinking, which is based on
the specific activities of people associated with the development and systematization of theoretical
objective knowledge about reality. We fully agree with scientists who consider activity as “a Specific
form of human attitude to the world around us and to oneself, which is expressed in the expedient
change and transformation of the world and human consciousness” [1, p. 70].



12 IEPCIIEKTHUBH. COL{IAJTBHO-IIOJIITHYHUN )KYPHAJI Ne 4, 2019

Therefore, any activity:

— has a goal;

— leads to the final result;

— provides methods and means of obtaining it;

it is directed at certain objects, revealing its subject in them;

— characterized by the actions of subjects who, in solving their tasks, enter into certain social
relations and form various forms of social institutions.

In all these dimensions, science differs significantly from other spheres of human activity
(Economics, politics, art). According to all the above features, science can also be defined as the sphere
of human spiritual activity aimed at obtaining, substantiating and systematizing interactive knowledge
about the world. Science is formed by such components as knowledge (scientific knowledge),
the corresponding activity (scientific method), and social forms of its organization (scientific society).

The existence of science can be defined in three main aspects:

— science as the generation of new knowledge;

— science as a social institution;

— science as a special sphere of culture.

First of all, science is a specific production and systematization of knowledge about the laws
of the world by means of theoretical justification and empirical testing and verification of cognitive
results in order to reveal their objective content (truth, reliability, and interactivity). These tools provide
various options for using theories, concepts, mathematical extrapolations, deductive structures,
observational data, experiments, inductive conclusions, experience as such, or the combined
application of these forms of research. Due to the specifics of these tools, new scientific knowledge
is created.

Science appears to be the sphere of activity of professional scientists. The common goal that unites
scientists is the search for truth. The activity of the scientific community allows us to characterize
science as a social institution with certain goals, principles, norms, interests, a variety of resources
and tools, a special code of scientific correctness, a specific language and means of communication.

Finally, science is a special sphere of culture. In Modern times it is science it opens the way for
humanity to knowledge that is not legitimized by God, which was impossible during the middle Ages,
under the rule of the religious worldview. The result of this turn is a combination of scientific theory
with the practice of empirical research. The further progress of science appears to be inextricably linked
with the development of technology. Scientific and technical progress givesthe ability of a person
not only to gain knowledge about existing objects of the world, but also to transform the world
and, accordingly, to comprehend the possibilities and consequences of these objects transformations.
Thus, science provides humanity with the opportunity to learn not only the world of nature, but also
the world of culture — the “second nature”.

So, scientists note that “scientific knowledge is an object type of knowledge that meets the following
criteria: proof, certainty, verifiability, consistency, reflexivity, usefulness, openness to criticism,
methodology, ability to change and improve” [2].

But this is a classic traditional understanding. Modernity also makes its own adjustments. Therefore,
we understand modern scientific knowledge as an impressive information capacity and its size super-
complex flexible structure consisting of various scientific disciplines, fields of knowledge, levels,
types and forms of scientific knowledge that are based on scientific activity.

The product of scientific activity is, first of all, knowledge. In modern philosophy, knowledge is
defined as a rationally based belief (proven, confirmed by experience, practice, etc.). Knowledge is
always culturally and historically conditioned. Its understanding in the philosophical discourse is
determined by the main task that philosophers have always solved: to understand the relationship
“Man — World”. The world is what is real, what actually exists. And knowledge appears as a way
of connecting a person with the world, it informs a person about reality.

It is important to keep in mind that knowledge is obtained not only in science. There is scientific
and non-scientific knowledge. Thus, in particular, everyday knowledge, based on common sense
and human experience, deals with changing things, phenomena perceived by the senses.
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Everyday knowledge can be represented in images, representations, and skills. The diversity of vital
and practical individual experience is a unique asset of people, a component of human knowledge
and practice. However, the human does not reveal the whole essence of things, it has fragmentary
character, is limited. Therefore, knowledge obtained with the help of the senses and generalized, can not
be probable.

However, it is worth paying attention to the reservation of G. Spencer, who emphasizes: there
are a priori reasons to question the truth of any philosophy of science, based on the General
opinion about the distinction between scientific and everyday knowledge, without paying attention
to the subordination of one to the other, without studying the reasons for the differences between
these forms of knowledge [3, p. 493]. Therefore, scientific thinking is one of the ways of knowing
reality that exists in parallel with others (everyday, artistic and imaginative) and cannot displace
them. Different ways of thinking do not just coexist, but interact with each other, conduct a constant
dialogue and can change as a result of such a dialogue. However, at every stage of the historical
development of science, we are dealing with certain, certain scientific knowledge, which creates
the basis for the search for new knowledge.

Therefore, scientific knowledge covers:

— regularities of scientific and cognitive activity, the main principles of science;

— features of the origin and historical development of science;

— the specifics of the existence of science as a social institution;

— structure, dynamics, levels and forms of scientific knowledge;

— means and methods of achieving this knowledge;

— the significance and prospects of science in the modern world.

But the understanding of these features can only be done with the help of philosophical problems,
which give scientific knowledge a systematic character.

The philosophical direction of scientific knowledge analyzes the General characteristics of scientific
activity. Therefore, the subject of the philosophical direction of scientific knowledge is the General
laws and trends of scientific knowledge, methods of formation, structure and dynamics of scientific
knowledge. And in modern times the philosophical direction of scientific knowledge is also engaged
in research and design of methods of scientific and cognitive activity, focusing on the maximum
approximation to the actual practice of scientific activity, to find out constructive ways of action to
build scientific knowledge.

The attention of researchers is drawn to a number of important problems of philosophical problems
of scientific knowledge. These include, in particular, questions about:

— what enables science to learn the truth and what exactly;

— what constitutes truth in scientific knowledge?;

— what is the specificity of scientific knowledge?;

— how does scientific knowledge combine analysis and synthesis, induction and deduction, theory,
and experience?;

— what role do hypotheses play in science?;

— how should the concept of scientific theory be interpreted?;

— how do scientific discoveries occur?;

— what determines the content of scientific progress and revolutions?

The search for answers to the outlined questions involves researchers to the methodological
principles of scientific knowledge, requires reflection, which includes science to the key categories
of philosophical thought. Systematization of such searches allows us to identify several main
philosophical and methodological approaches to the definition of science:

— logical-epistemological approach,;

— positivist approach,;

— sociological and cultural approaches.

According to the point of view of scientists-philosophers, epistemology (from the greek words
episteme — “knowledge” and logos — “teaching”) it is interpreted as “a section of philosophy
that considers the problems of knowledge, the relation of knowledge to reality” [4, p. 286].
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Therefore, epistemology does not cover all cognitive problems. In contrast to gnoseology (from
the greek gnosis — “knowledge” and logos — “teaching”), aimed at the study of the cognitive process in
General and understand as “a philosophical discipline that deals with research, criticism, and theories
of knowledge” [5, p. 243], epistemology seeks to identify the foundations of knowledge about reality
and the conditions of truth. It can be argued that it is a “strict epistemology” that prepares the cognitive
process from the point of view of obtaining real true knowledge. Therefore, the task of epistemology
is to discover the fundamental principles of scientific knowledge through logical analysis.

As a theory of knowledge epistemology was an integral part of each a philosophical concept
from the beginning of the existence of philosophy. However, only in the XVII century, when science
began to turn into an increasingly significant social phenomenon, there is a certain transformation
of philosophical knowledge: if earlier it was dominated by ontological problems, now the main place
is given to the problems of knowledge. The classic expression of R. Descartes “I think — so I exist”
testifies to the assertion in European philosophy of the idea of self-evidence of consciousness, centered
in the “T” of the subject of knowledge.

The problem of substantiating scientific knowledge becomes Central in the Western European
philosophy of Modern times, starting with the works of F. Bacon and R. Descartes. This is due to
the transition from a traditional to an industrial society, with the emergence of a free individual
who relies only on himself. Accordingly, the philosophical understanding of scientific achievements,
which is becoming an increasingly significant social phenomenon, becomes relevant. It is at this
time that the so-called “epistemological turn” occurs in philosophy, connected with the search for
an answer to the question: what exactly can be considered a sufficient justification for knowledge?
This problem is at the center of philosophical discussions of the XVII — XVIII centuries. The theory
of knowledge in Modern times appears primarily as a critique of metaphysical systems and traditional
knowledge from the point of view of a new ideal of knowledge.

Epistemological objectivity is defined as the adequacy of knowledge of reality. The thesis that
scientific knowledge can produce objective knowledge, in turn, assumes that it has and operates
criteria that are based on the basis of which it is possible to judge whether a scientific theory is
(relatively) true or false.

Classical epistemology is characterized by a number of features:

— hypercriticism (skeptical attitude of the external world relative to the human consciousness,
the possibility of its knowledge, as well as knowledge of the consciousness of other people);

— fundamentalism (the idea that there are certain unchangeable norms that allow us to distinguish
and justify knowledge);

— sub-ectocentrism (the statement of absolute reliability of knowledge about the subject's States
of consciousness and unreliability of other knowledge);

— neurozentrum (the view that only scientific knowledge is knowledge in every sense).

The dominance of empiricism in natural science in the late XVIII — early XIX centuries led to
the emergence of hopes that the functions of theoretical generalization of scientific knowledge can
be adopted by philosophy. However, such a generalization, carried out, in particular, in the grandiose
natural philosophy system

G. Hegel, caused scientists not only skepticism, but also a strong rejection. Thus, G. Helmholtz
believed that natural philosophy is completely unnecessary for researchers of nature, since it is
meaningless [6, p. 236]. Until the second half of the XIX century, the interaction of philosophy
and scientific knowledge was not sufficiently systematic.

Most scientists in the second half of the XIX century, following the tradition, tried to interpret
all scientific problems, based on the fact that science can reflect the deep properties of being. This
understanding of the essence of science, rooted in the depths of history, was supported by the success
of the development of physics based on mechanics. The idea that any phenomena of reality are
processes that occur in space and time, which they are causally determined, are subject to a small
number of laws, on the basis of which they can be accurately described, has become stronger.
The mechanistic style of thinking was not unique to physicists (G. Helmholtz, G. Hertz), but also
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biologists (C. Darwin), economists (J. S. ill), historians (F. Guizot). At the end of the XIX century.
mechanists called all scientists who considered science as a reflection of the essential properties
of the objective world. They saw the task of scientific knowledge in explaining any phenomenon
based on the assumption of its existence in space and time, as the result of the interaction of certain
causes. However, understanding all the achievements of science has faced serious difficulties. The
rapid growth of theoretical ideas, the expansion of means and methods of scientific knowledge made
it impossible to build a consistent scientific picture of the world on purely mechanical principles.

In these conditions, the philosophy of positivism becomes widespread. Foundation the philosophy
of positive (concrete-scientific) knowledge is laid down by the French thinker A. Comte, who put
forward the idea of depriving philosophical knowledge of abstract speculation. The scientist argued
that each science is its own philosophy, so metaphysics (classical philosophy) as the doctrine
of the essence and causes of phenomena should be eliminated, and its place should be taken by
“positive philosophy”.

Positivists rejected the classical philosophical tradition that interpreted scientific knowledge as
areflection of the properties of the objective world. According to A. Comte, philosophy as metaphysics
could have a positive impact on the development of ideas about the world only during the childhood
of science, when it was metaphysical systems that performed the functions of scientific theory [7].
However, in Modern times, the theological view of the world, the highest stage of development of which
A. Comte considered classical philosophy, should be completely replaced by purely scientific positive
theories based on direct observation and experience. It is only necessary to understand the essence
of science correctly, the positivists believed, and all metaphysical problems will be solved.

Positivism tried to “save” rationality by taking it out of science. Positive rationality consists in
the study of “useful” laws that are deduced from observations that become the basis of predictions that
are possible based on constant relationships between phenomena. Reality, reliability, accuracy, utility
are the main characteristics of positive rationality as a philosophical thinking. The manifestations
of the positivist tradition in the understanding of science are the emphasis on the ambivalent role
of observation in scientific research, the recognition of hypothesis as a powerful tool of scientific
search, and the description of reality as the goal of research. At the same time positivists denied
qualitative changes in the scientific world knowledge, considering that the laws of science are constant
and unchangeable. The call to consider science beyond philosophy and culture narrowed the horizons
of scientific search, making it impossible to determine its socio-cultural significance.

At the turn of the XIX — XX centuries, the direction of “second positivism”, or empiriocriticism,
was formed in scientific knowledge. Its content consisted of the problems of substantiating scientific
abstractions, concepts, principles, and their correlation with reality. Theorists of empiriocriticism
E. Mach, R. Avenarius believed that these problems will be solved if metaphysical judgments are
consistently withdrawn from science: both theoretical knowledge and scientific (empirical) experience
must be freed from them, which must be subjected to consistent criticism for being “burdened” with
metaphysical heritage.

Therefore, the idea reigns that science itself is able to solve any reasonably posed problems. In
particular, the philosophy of science of P. Dugem has a positivist character, which contrasts the physical
theory built on the daily practice of science with a logical system based on reflections hostile to
concrete facts of reality [8, p. 245]. The thinker comes to the conclusion that it is impossible to
deduce the elements necessary for building a scientific theory from a metaphysical system. Working
at the level of phenomena, the scientist, according to P. dugem, cannot go beyond them in principle.

So, according to the proponents of “second positivism”, the real knowledge is concrete facts
and empirical laws. Scientific theories provide only a systematization of these facts and patterns,
gradually becoming all the more perfect. A scientist does not need philosophical knowledge:
awareness of the main results of scientific research, professional knowledge of special methods,
a sense of common sense — these qualities are quite enough for him.

Discussions around these statements have revealed vulnerabilities in the positivist
interpretation of the philosophy and methodology of science. In the XX century, the positivism
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of A. Comte, the empirio-criticism of E. Mach, R.Avenarius, and P. Dugem were sharply criticized
for the phenomenalistic interpretation of science, which, contrary to the statements of its authors,
was not at all free from metaphysical arguments. The development of science itself led to the defeat
of phenomenalism: the discovery of the world of atoms and elementary fractions could no longer be
denied. Generalizations that go far beyond the observable have spread in science: theoretical ideas are
now beginning to guide experiment and observation.

At the same time, in the context of the rapid development of science in the XX century, a number
of ideas of positivism were reinterpreted and developed. According to the neo-positivists, their
predecessors determined the right direction in the critique of philosophy, in the elucidation of nature
of science, but could not go down this path energetically and consistently. The situation has changed
radically as a result of the development of logic. In particular, the works of B.Russell were aimed
at clarifying the logical structure of the language of science by means of mathematical logic. The
researcher divided all statements into atomic (those that fix the properties and relationships inherent
in real objects) and molecular (those that indirectly describe reality; their truth can be justified by
reducing them to atomic).

We can say that the works of B. Russell, A. Whitehead, G. Frege, L.Wittgenstein, M. Schlick,
R. Carnap, O. Neurath laid the foundations of the “third positivism” — neopositivism (logical
positivism). Within this direction, the philosophy and methodology of science becomes the subject
of special study.

The most important feature of the interpretation of philosophy by representatives of logical
positivism is the emphasis on its scientific character. But how is this possible if philosophy cannot
be a science? It turns out that there is nothing contradictory in this requirement. G. Karnap notes that
philosophizing is carried out in close connection with empirical science [9, p.128]. Neo-positivists
do not recognize philosophy as a special field of knowledge, located alongside or above empirical
science. Therefore, the main method of philosophizing for non-positivists is logic.

Logical analysis of science concepts has two functions:

— eliminate meaningless concepts from scientific usage, eliminate pseudo-problems, and prevent
the spread of various modifications of metaphysical thinking and its products in science;

— find out the logical structure of scientific theories, using their axiomatization to reveal the real
empirical content of concepts and methods used in science, explain the actual scientific statements.

The need for these functions arises from the fact that scientific activity is a natural process
characterized by both the manifestation of various kinds of accidents within the science itself,
and the action of various external factors on it. For example, a scientist makes extensive use
of everyday language, which includes a significant component of uncertainty. His activity always
has a certain psychological connotation. Due to various socio-historical reasons, it is burdened with
the legacy of concepts and problems of traditional philosophy. Science is constantly under the influence
of external religious and political interests in relation to its essence. The task of the philosopher is
to identify what is inherent in science as such by its nature. And this can be achieved, according to
logical positivists, only on the path of logical reconstruction of science.

The approaches of logical positivism are not widely accepted by modern scientists. In
philosophical and scientific problems from the second half XX century on the historical dynamics
of science, taking into account the influence of socio-cultural factors on it, is becoming widespread
in the twentieth century. R.Merton notes that the subject of sociology of science in a broad sense is
the dynamic interdependence between science as a constant social activity, through which cultural
and civilizational products are created, and the external social structure [10, p. 76]. Through that,
the influence of society on science must be investigated in the same way as the influence of science
on society. It is the philosophy of science that will determine the General patterns of such influences.

Dissemination of sociological and cultural approaches to development scientific knowledge in
the XX century shows the emergence of such trends as internalism and externalism. Supporters
of internalism (A. Coire, J. Agassi) believe that the development of scientific ideas is inherent in
its own, immanent logic, which does not depend on the influence of the social environment. To
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reconstruct the history of science, internalists consider it appropriate to focus exclusively on the analysis
of scientific knowledge as an Autonomous entity. The main drawback of the internalist approach is its
one-sidedness. Radical internalism characterizes the human subject of knowledge only as a “spiritual
substance”, the explanation of the nature of which cannot be based on material and social prerequisites.
This position leads to the absolutization of differences in intellectual and cultural-historical, social
aspects of the development of science, to their opposition.

The concept of externalism defines the development of science primarily as a social
process. Externalists (B. M. Gessen, R. Merton, J. Bernal, A. Crombie, J. Needham) consider
the influence of external social factors on the development of scientific knowledge: the needs
of society, as a result of which the subject of scientific research changes, public or private funding
of certain areas of science, and technological progress. Thanks to external research, new aspects,
components and factors of the development of science have been clarified, and the desire to
explain the historical conditionality of this development has been realized, taking into account
socio-economic and cultural-historical factors. At the same time, the approach of representatives
of externalism also looks straightforward and simplified. Externalists tried to deduce complex
elements of science (its content, themes, methods, theories, hypotheses) directly from economic
reasons, ignoring the features of science as a spiritual production, specific activities for obtaining,
justifying and verifying objectively true knowledge.

The appeal to the internalist and externalist interpretations of the development of scientific
knowledge is mainly of historical interest in our time. It is obvious that science cannot be considered
as a phenomenon completely closed in itself or, on the contrary, completely subordinated to external
economic factors. The result of discussions between internalists and externalists is the spread
of the idea that the history of knowledge and the history of human relationships that develop during
the acquisition of this knowledge are two sides of scientific development.

A characteristic feature of modern scientific knowledge is the variety of concepts and approaches
that are alternative to the positivist tradition. The totality of concepts in scientific knowledge in its
philosophical perspective, which arose as a critical reaction to the neo-positivist program of empirical
justification of science, is defined by the General concept of “postpositivism”.

So, modern scientific knowledge shows strong links with philosophy. Scientists of the past
considered empirical data as an absolutely reliable Foundation of science, formed as a result of direct
perception of reality. However, at the present stage of development of scientific knowledge, it is clear
that empirical knowledge always includes certain theoretical positions. This vision allows you to get
accurate data, objective knowledge.
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€MbCA 3 PI3HUX HAYKOBUX OUCYUNILIH, 0Oacmeli 3HaAHHS, PI6HI68, 6Udi6 i (hopmM HAYKOBO2O 3HAMHS, AKI
IPYHMYIOMbCA HA HAYKOGIl JisibHocmi. Biomiuaiombcsa ocHo6wi, 3 mouku 30py aemopie, ginocog-
CbKO-Memo00n02iuHU NIOX00U 00 BUSHAYEHHS HAVKU, A came. 102IKO-enicmeMOoNI02TuHUL Ni0Xi0, no3u-
MUBICMCOLKULL NIOXIO; COYIONO02IUHUL MA KYIbMYPOLO2IUHUL RIOXOOU.

YV cucmemi naykosoco snanus ocobauee snauenns mae Haykose mucnenus. Ha oymky aemopis,
HAYKO8e MUCIIEHHS € OOHUM 13 CHnOC00I8 NIZHAHHS PealbHOCMI, WO ICHYE NAPAlelbHO 3 THUUMU
(NOBCAKOEHHUM, XYOOAHCHLO-00PA3HUM) [ He Modxce sumicHumu ix. Pi3ui cnocobu mucienHs ne npo-
CMO CRIBICHYIOMb, A 83AEMOOIIOMb 0OUH 3 OOHUM, 8€0YNb NOCMIUHULL 0IA102 | MONCYMb 3MIHIO8AMUCSL
gHacniook makozo oianocy. OOHAK HA KOJMCHOMY emani iCMOpPUYHO20 PO3GUMK)Y HAYKU MU MAEMO
CNpasy 3 NeGHUM, BUSHAYEHUM HAYKOBUM 3HAHHAM, WO CIMBOPIOE 3acaiu 0l NOULYKY HOB020 3HAHHL.
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Tomy Haykose 3HAHHA OXONIIOE. 3AKOHOMIPHOCMI HAYKOBO-NIZHABAILHOI OISIbHOCHI, 20/108HI NPUH-
Yunu HAayKu, 0coOnU80CmMi GUHUKHEHHS Ma ICMOPUYHO20 PO3GUMKY HAVKU, Cheyuqhiky iCHy8aHHs
HAyKu 5K COYIANbHO20 THCMUMYmY, CMPYKMYpy, OUHAMIKY, pi6HI ma (opmu HAYKOBO2O 3HAMHIL,
3acobu i Memoou 00CACHEHHs Yb020 3HAHHA, 3HAUEHHS | NePCNeKMUBU HAYKU 68 CYUACHOMY CGImi.

s asmopie € npuHyuno8uUM po3pi3HeHHs enicmemono2ii, AKa aHanizye micye 3HaHHs 8 CYUACHIl
OilicHOCmI, Ma 2HOCeo02il, W0 BUBYAE NIZHABAILHUL Npoyec Y Yilomy. ABmopu po3eniadaroms 8axic-
JUBY pOJib 00 €EKMUBHO20 3HANHS, SIKe MOdce 0amil, 3 IXHbOI MOYKU 30pY, MINbKU cucmemHe Qinocogp-
cbKe c8imooayeHnsl.

Knrouoei cnoea: nayka, sHanus, Haykose 3HaHHs, Cy4acHe HAYKOBe 3HAHHS, NOBCAKOEHHEe 3HAHHS,
enicmemosio2isl, 2HOCEO0N02is, NO3UMUBIZM.



