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Abstract. Introduction. The article is devoted to the analysis of the role of unconscious components at
the stage of discovery of new knowledge as a result of insight. Studies of the process of scientific
creativity have proven that the main role in cognitive-heuristic activity at this stage is played by
the unconscious sphere of the subject of knowledge. However, researchers have hardly considered
the question of what processes occur at the subconscious level during heuristic search, what
implicit cognitive components participate in these processes. Therefore, the purpose of our work
is to analyze the specifics of the functioning of the subconscious at the stage of heuristic search
and the role of unconscious factors in this, in particular, tacit knowledge. To achieve this goal,
personal accounts, memories and reflections on the process of scientific creativity of prominent
scientists of the 20" century were analyzed. The goal also determined the scientific novelty of this
work, which consists in studying the participation of specific types of unconscious knowledge
in the process of insight formation. The main part. At the heuristic stage, the limitations of
verbal-conceptual cognition, which works only with rigidly formalized information, become
apparent. In contrast, in the unconscious there are no such “rules” and limitations, so at the
subconscious level there is always the opportunity to go beyond the known and discover new
knowledge. Research has shown that one of the necessary stages for finding a new solution
is the creation of a fundamentally new systemic cognitive integrity, which should replace the
construction based on a rational basis. To do this, it is often necessary to radically change the
conception of fundamental principles that are almost not realized by the subject of cognition. As
a result, a new systemic cognitive integrity is formed, which replaces the previous one, which
was based exclusively on rational principles. In the creation and effective functioning of this
integrity, a significant role is played by implicit, tacit knowledge of various types, for example,
such varieties as anti-paradigmatic, contextual, reduced and associative. The main principles
of such cognitive integrity are not realized until the completion of the intuitive search and the
stage of verbalization of the found knowledge. The conclusions are to prove the particularly
significant role of unconscious factors at the stage of heuristic search for new knowledge. They
can be used in the training of future scientists or in the study of already made discoveries for a
better understanding of the process of scientific creativity.

Key words: scientific research, unconscious cognitive processes, unconscious cognitive integrity,
intuition, insight, tacit knowledge.

28



ISSN 2617-1929 (print) - JocaimkeHns 3 ictopii 1 ¢inocodii Hayku i TexHiku - Tom 34 - Ne 2 - 2025

I.T. CrapikoBa

Xapxiecokutl Hayionanvhull yHigepcumem paodioeieKkmponiku, Xapkis, Ykpaina

HEYCBIZJOMJIEHI KOMIIOHEHTH SAK AKTUBHI
YYACHUKHU HAYKOBOI TBOPUYOCTI

Anoranis. Beryn. CrarTio npuCBsYeHO aHaIi3y poJli HEYCBIIOMJIGHUX KOMIIOHEHTIB Ha eTarri
BIJIKDUTTS HOBOTO 3HAHHS B Pe3ynbTari iHcaiiTy. JlocmipKeHHs poLiecy HayKOBOT TBOPYOCTI
JTOBEITH, 1[0 TOJIOBHY POJIb Y Mi3HABAIbHO-CBPUCTHYHIN MIsIIFHOCTI HA IIbOMY €Tami Bimirpae
HeycBimomieHa cepa cyd’ekra mizHaHHs. OIHAK TOCITIIHUKH MaiKe HE PO3IJIsIaId MHTaHHS
TIPO Te, SIKI MPOLIECH BiI0YBAIOTHCS Ha ITiJICBIIOMOMY PiBHI I1i]] YaC €BPUCTUYHOTO IOLIYKY, SIKi
caMme IMIDTIIATHI KOTHITHBHI KOMIIOHEHTH OEPYTh Y9acTh Yy IUX Mporecax. ToMy MeTa Hamoi
poboTH — aHami3 crierudiky GyHKIIOHYBaHHS MiICBIIOMOTO Ha €Tali eBPUCTHIHOTO MOIITYKY
Ta pOJb y IIbOMY HEYCBIJJOMIICHUX YMHHHKIB, 30KpeMa HESIBHUX 3HaHb. 3BEPTAEMO yBary, 1o
B KOHTEKCTI I1i€ pOOOTH MOHSTTS «HEYCBIJOMIICHEY, «ITiICBIZIOME», «HECBIIOME» Ta «HESIBHE»
BUKOPUCTOBYIOTBCS SIK TOTOXHI, TUIBKH JUISl TOTO, MO0 MiAKPECIUTH IPHHLIUIIOBO HESBHUN
XapakTep AOCIiKyBaHUX (peHoMeHiB. OcHOBHA YacTUHA. Ha eBpucTHaHOMY eTarmi crae
OYEBHIHOIO OOMEKEHICTh BEpOaIbHO-TIOHATIHHOTO Mi3HAHHS, SIKE MPAIIOE TUTBKH 3 KOPCTKO
(hopmazizoBanolo iHdopmaniero. HaromicTs y HEeyCcBiIOMIIEHOMY HEMA€E MOAIOHUX «IIPABUID)
Ta 00MEXEHb, TOMY Ha IiJICBIIOMOMY PiBHI 3aBKIH € MOXJIMBICTh BUATH 32 MEXIi BiIOMOTO
i BIAKPUTH HOBE 3HAHHA. JJIs I[HOTO TOCUTH YacTO HEOOXiTHO JOKOPIHHO 3MIHUTHU YSABICHHS
po GyHIaMEHTaNIbHI IPUHIINAIHN, 10 MalKe HE YCBIIOMIIIOIOTHCS Cy0’ €KTOM TMi3HaHHS. B
pe3yabrari popMyETHCSI HOBA CUCTEMHA KOTHITHBHA IUTICHICTb, SIKa 3aMIHIOE MTOTIEPEIHIO, 110
CIIMpaNiach BUHSATKOBO Ha PalliOHaJbHI 3acain. Y CTBOPEHHI i e(peKTHBHOMY (PYHKITIOHYBaHH1
Ii€1 MUTICHOCTI 3HaYHyY POJIb BiAIrparoTh HESABHI, IMIUTIIUTHI 3HAHHS pi3HUX THIIB. OCHOBHI
3acaJy Takol KOTHITUBHOI IIIJTICHOCTI HE YCBIJOMITIOIOTHCS JI0 3aBEPILICHHS IHTYiTHBHOTO TIO-
IIyKy i eTamy BepOanisanii 3HaiiieHoro 3HaHHsA. BHCHOBKH HOJIATalOTh y JOBEAEHHI 0COOIMBO
3HAYHOI POJTi HEYCBIIOMIICHUX YMHHHKIB Ha €Talll eBPUCTHYHOTO MMOLIYKY HOBOTO 3HaHHS. [X
MO’KHA BUKOPHCTOBYBATH IIPH IiATOTOBII MaifOyTHIX (haXiBIliB-HAYKOBIIB a00 B TOCIIIHKEHHIX
yIKe 31MCHEHUX BIAKPHUTTIB JUISl KPAILIOTO PO3YMIiHHS MPOIECY HAyKOBOT TBOPYOCTI.

Knrouosi cnosa: HaykoBe TOCIIKCHHS, HEYCBITIOMJICHI KOTHITHBHI IPOIECH, HEYCBiTOMIICHA KOT-
HITHBHA IUTiCHICTD, IHTYIIis, iHCAIT, HEsIBHE 3HAHHS.

Introduction. Scientific knowledge is a complex multilevel process, in the
implementation of which various elements of the human cognitive system take part. We are
used to the fact that the main “actor” of scientific knowledge is abstract-logical thinking, but
epistemological and psychological research has long proven that even theoretical knowledge
is impossible, for example, without the participation of the sensory sphere of information
acquisition. Also an integral part of any cognition, including scientific cognition, are numerous
unconscious factors and implicit components of the cognitive sphere. They participate in
scientific and cognitive creativity at all its stages, remaining almost unnoticed neither for
the scientist himself nor for researchers of his work. But some implicit components have
nevertheless become the object of attention of scientist, which made it possible to at least
designate these components and identify the stages at which they participate in cognition.
All researchers agree, however, that the most significant role of unconscious components is
played at the last stage of intuitive search and at the moment of insight. However, the role
of implicit elements is more often recognized than implemented in detail. Therefore, further
deeper and more meaningful research into the participation of unconscious components in
the process of scientific cognition remains topical for modern science, and, in particular, for
epistemology. This is precisely their relevance. We propose to approach this problem from
a slightly different angle — to analyze how the participation of tacit knowledge in scientific
research is perceived by the scientists themselves. It should be noted that in the 20" century,
a significant number of scientists were interested in this issue, so we have enough material
to analyze what role, according to scientists, tacit knowledge plays at different stages of
scientific research.
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The Aim and the Subject of the Study. The above considerations allowed us to
formulate the aim of our research: to analyze the peculiarities of functioning, as well as the
role of unconscious cognitive factors, in particular, various types of implicit knowledge, at the
heuristic stage of scientific research and in the process of insight formation. One of the main
sources on which we relied in our investigation was the materials of self-observation and self-
analysis of researchers-scientists who straight participated in scientific and cognitive activity.
Accordingly, the subject of the investigation were different types of tacit knowledge that take
different part in heuristic search and insight preparation. It is necessary to determine which
types of tacit knowledge assist in this process and to clarify the specifics of the participation
of this tacit knowledge in the formation of new knowledge. It is necessary to pay attention
that in the context of this work, the concepts of “unconscious”, “subconscious”, “implicit”
and “tacit” are used interchangeably, only to emphasized the fundamentally implicit nature
of the phenomena under study.

Literature review. Sources and research methods. In our investigation, we relied on
two types of sources. The first type are disquisitions devoted to the study of the phenomenon
of tacit knowledge as such. The second type of sources is the reasoning of the researchers
themselves about the participation of unconscious components in their own cognitive creativity.

Scientific analysis of tacit knowledge as a certain fragment of the human cognitive
system has been carried out for several decades, but at the same time tacit knowledge is
considered from one, separate, specific side — from the point of view of its participation in one
or another type of human activity. This may be a question of certain practical and effective
skills (riding a bicycle, etc.); works related to pedagogy are quite widely represented — in the
learning process in general and in learning a foreign language in particular; in management
or advertising and in other applied aspects. For example, A. Furman in his works analyzed
in detail and creatively the role of tacit knowledge in the pedagogical process, developed a
whole concept of the so-called “osvitologyi”, which is based on the possibility of using tacit
knowledge in the learning process, and proposed his own classification of tacit knowledge'.

In scientific knowledge, implicit knowledge can be considered as a component of the
prerequisite components of scientific knowledge. Interest in the prerequisites of scientific
knowledge in twentieth century was activated, on the one hand, in connection with the
development of psychoanalysis and its studies of the unconscious. On the other hand, attention
to implicit prerequisites was the result of a critical review of the neo-positivist research
program, which led to their study as an independent component in the general structure
of science. K. Popper, and after him A. Musgrave, J. Watkins and others consider prior
knowledge as “unproblematic” knowledge, as the third component of scientific knowledge,
along with data and hypothesis? c. 215]. In the scientific literature, two approaches to prior
knowledge have been formulated — logical-historical (temporal) and heuristic, but both of
them face significant logical difficulties. There are other interpretations of prior knowledge:
as a competing theory (I. Lakatos); a theory that imposes ontology (W. Quien); additional
hidden information (J. Watkins), etc. For methodologists — followers of K. Popper, a functional
understanding of prior knowledge as generally accepted, undoubted knowledge, the third
component of the cognitive process, the nature of which relates to scientific knowledge
requires special research®.

It should be noted that the content and structure of the precondition knowledge itself are
either not clearly differentiated or are reduced to the content and structure of special knowledge.
The question of including philosophical and worldview, regulatory and methodological
components in the precondition knowledge is essentially not raised at all. This is also
confirmed by the fact that the modern discussion of the role of ontological preconditions in

Oypman A. B. Metoznonoriune o0rpyHTyBaHHs 6araTopiBHEBOCTI 1 HapaJurMaibHUX JOCITIDKEHb y COLiaTbHIl
ncuxonorii. [1cuxonoeis i cycninecmeo. Ne 4.2012. C. 78—-125.

Karl Raimund Popper. Conjectures and Refutations: The Growth of Scientific Knowledge. Psychology Press,
2002. P. 215.

3 Ibid. P. 198-201.
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the development of scientific theory is almost not connected with the problem of precondition
knowledge.

At the turn of the millennium researches became more pragmatic. Now scientists
and philosophers were more interested in the question of how exactly tacit knowledge
affects a particular form of human activity, for example, what role it plays in the process of
learning a foreign language or simply in pedagogy, or in economics and management, etc.
More theoretical can be considered the works of M. Davis, in which he tried to connect the
functioning of tacit knowledge with other mental processes®, in particular, he used the concept
of tacit knowledge in researching the characteristics of the basic elements of N. Chomsky’s
generative grammar. But even in these works, tacit knowledge appears more as an additional
research tool than as a separate subject of consideration. Ukrainian researchers of the early
21 century paid attention to both these practical aspects and proposed more theoretical
approaches to the study of this cognitive component. This applies, in particular, to the
works of M. Melnychuk, in which he attempted to consider implicit knowledge as a post-
non-classical phenomenon. But his approach is based on a specific vision of the problem
and the author’s own terminology, so his approach has not yet become generally accepted
in the scientific community®. Also we relied on the works of H. Starikova, devoted to the
typology of tacit knowledge and the role of implicit cognitive components in the process
of scientific investigation®’.

The peculiarities and specifics of scientific creativity have attracted the attention of
many modern researchers. Thus, in the monograph «Psychology of scientific activity»® the
authors consider various psychological aspects of the creative activity of a scientist, such as
the general characteristics of the creative process, individual psychological characteristics
of the creative personality, motivation of the creative process, etc., but the special role of
unconscious components does not attract the attention of researchers. In the other hand,
N. Karpenko in your work proposed a periodization of this process, and we will partially rely
on this periodization in our further work. But the author also did not carry out a thorough study
of the role of various unconscious components in scientific cognition, this role remained at
the level of stating the well-known fact that “the act of scientific creativity”’. We believe that
an in-depth study of this cognitive phenomenon is quite relevant for modern cognitive theory.

In accordance with the goal, we turned directly to the works of scientists — predecessors
and contemporaries of M. Polanyi, who paid attention to or even tried to analyze the place and
participation of tacit knowledge in their scientific and professional activities. Of particular
importance, in our opinion, are the reflections on this topic of A. Poincaré, who, just like
I. Kant at one time, was interested in the question of how scientists discovers something
new, how researchers arrive at unexpected answers, how the process of scientific creativity
generally takes place. He not only pondered these question on his own, he corresponded on
this topic with many prominent contemporaries, representatives of science of that time —
A. Einstein'®, P. Dirac, M. Planck and others.

Davies M. & Stone T. Mental simulation, tacit theory, and the threat of collapse. Philosophical Topics, 29.
2001. P. 127-73.
MenbsHruuyk M. HesiBHe 3HaHHS SIK aHAJIOT anpiopi3My B HEKJIACHUHiI mapaaurMi emicremonorii. Haykosuil
sicnux Yepniseyvroeo ynigepcumemy. @inocoghis. 2012. Bun. 602—603. C. 36—40.
Crapikosa I. I. Cy4acHi miaxoau 10 po3poOKH THIONOTII HESBHUX 3HAHb. JJocaioocents 3 icmopii i gpinocogii
nayku i mexniku. 2023. T. 32, No 1. C. 19-27/
Crapixosa I'. I, Tixonosa JI. A. Po3yMiHHs SIK eTan HayKOBOTO Mi3HAHHS Ta POJIb HESIBHUX 3HAHb HA IIEOMY
etani. AkmyanvHi npoonemu ginocoii ma coyionoeii. 2024. Ne 49. C. 138-143.
Bossarok H. 1O. Tlcuxomnorist HaykoBoi aisutbHOCTI: [Monorpadis] / H. FO. Bonsuiok, I'. B. Jloxkin, A. b. Ko-
nocos, b. B. Anppiiinies. Kuis: KIII im. Iropst Cikopesroro; Lientp /13K, 2020. 352 c.
° Kapnenko H. A. TTcuxosorist tBopuocti. JIegis: JIssITYBC, 2016. C. 33.
19 Einstein A. The Evolution of Physics: The Growth of Ideas from Early Concepts to Relativity and Quanta.
Cambridge University Press. 1938. 218 p.
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The results of these reflections found their embodiment in several articles and essays
by Poincaré''. An important contribution to the development of this issue was also made by
the work of the outstanding scientists of those times, J. Hadamard'?, who rather meticulously
analyzed the process of scientific activity, in particular, its creative component. Therefore, his
work provided a lot of material for conclusions about the role of unconscious components
at different stages of scientific research. Of some interest are also individual statements on
this subject by such prominent scientists as A. Einstein, P. Feyerabend, T. Kuhn, who, one
way or another, drew attention to the process of one’s own cognition and, in particular, to
the participation of unconscious components in it.

Basic material and results. The insight stage clearly demonstrates the shortcomings
and limitations of conceptual, abstract-logical cognition. For rational cognition, there is
only that knowledge that has a verbal, conceptual form or in other, mathematical, physical,
chemical, ect. symbols. If knowledge is not formalized, it does not exist for the conceptual
level, it is absent in the semantic field, in the lexical composition of language, natural or purely
scientific. That is why it is impossible to discover something fundamentally new within the
limits established by rational cognition, and that is why at the last stage of scientific research
there is a forced transition, a movement of the “epicenter” of the cognitive process to the
unconscious level. The subconscious does not have such strict restrictions and informational
prohibitions, which allows cognition to go beyond the known.

The participation and role of implicit cognition at different stages of scientific research
were analyzed in the article “Modern approaches to developlng a typology of the tacit
knowledge”13 and “Pornb HEsIBHOTO 3HAHHS Ha CBPHUCTHYHOMY erari HAYKOBOTO JOCIIKEH-
Hs14, It is obvious that the participation of unconscious components in cognition does not
end with their functioning at the initial stage, when they ensure the course of a conscious
rational process, for example, the choice of initial research hypotheses, the analysis and
interpretation of empirical data, or even an unconscious change in cognitive dominance at
the stage of creative search. Having performed certain function in “serving” the rational
component, implicit cognition continues to process information at its own, subconscious
level. It should be emphasized that, unlike the analogous conscious analysis of information,
which is strictly limited by the principles, rules of science, etc. accepted by consciousness,
at the implicit level there are no such restrictions, information can be compared with any
other information fragments that are present in the subconscious. And there are an infinite
number of such fragments, orders of magnitude more than information in the semantic
field, on which rational thinking is based. In our opinion, it is precisely these unlimited
possibilities of searching and arbitrary comparison of any information with any that provide
the unconscious with the opportunity to combine various fragments into a new cognitive
concept, which remains implicit for the time being. It is within the framework of this new
concept that the answer to the question, the solution to the problem, that is, the achievement
of the goal of scientific research, is ultimately found. These considerations explain why a
person is not able to control the process of heuristic search for an answer to the desired extent
and, in particular, to initiate the emergence of insight. The main activity at this stage is the
activity of implicit cognition, which is not subject to the desires, rules and requirements
of consciousness. The answer is found when the unconscious processing of information is
completed; a person is not yet able to influence this process.

Thus, one of the necessary steps for finding a fundamentally new solution, new knowledge
is to go beyond the usual, stable, formed systemic integrity in understanding the problem we
are investigating. There is a generally accepted point of view, theory or concept from which
a scientist usually begins his work. But in order to discover something new, most often it is

' Poincare H. Science et Method. Paris Ernest Flammarion, Edteur 26, rue Racine. 1920. 196 p.

12 Hadamard J. An Essay on the Psychology of Invention in the Mathematical Field. Hadamard Press. 2008.
164 p.

13 Crapikosa I. T. CyuacHi migxomu...

14 Crapikosa I. ., Tixonosa JI. A. Po3ymiHHS sIK. ..
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necessary to radically revise the basic, fundamental ideas and the entire holistic construction in
its unity and, accordingly, to form a new, alternative vision and a fundamentally new integrity.
This is exactly what happens at the final stages of scientific research. It is known that many
researchers of the cognitive process have especially emphasized the importance of forming a
new holistic idea of reality in the process of creativity, as opposed to a fragmentary-analytical,
verbal-conceptual understanding of reality as a certain type of “sum” of individual semantic
elements and their combination. Researchers have found that by the moment of insight, the
general “integrity index” of the process increases, the very culminating moment of the birth
of innovation can be characterized as holistic, that is, indivisible into separate meanings,
it cannot be imagined as a set of such meanings, and therefor they cannot be realized and,
accordingly, subjected to reflexive description. This innovative integrity is different in that
it is based on a rethinking of all rational meanings, which cannot be described by analyzing
the content of these meanings and the relationships between them. We can say that a new
integrity is created by restructuring the usual meanings and their relationships.

The primacy of this new holistic structure, its importance and even necessity is
confirmed, one way or another, by many modern studies of the psychology of creativity.
They cite the results off self-observation, self-reports of test subjects, and recollections of
prominent scientists about their own creative process. Thus, according to the theory of Gestalt
psychology, ““the whole” can be included in the composition of structured Gestalts (which
are not reduced to the sum of their components) before its individual “parts”; due to this, the
holistic problem structure seems to independently direct the process of thinking in a certain
direction; restructuring, reorientation of knowledge are more important for discovery than a
simple increase in actual knowledge”'*. The famous American researcher G. Raudsepp also
emphasized the essential dependence of the creative process on the formation of an “intuitive
sense of the whole”. It is necessary to emphasize that this integrity as a necessary element
of insight is directly related to the phenomenon of implicit knowledge. They, due to their
unconsciousness, om the one hand, and relative proximity to the conscious level (since a
certain part of implicit knowledge can be realized under certain conditions), on the other, can
provide a close connection between the discrete and the continuous, unity and multiplicity,
fragmentation and integrity in the process of scientific discovery. We have already seen that
at the moment preceding insight, simultaneously with the cessation of logical-conceptual
search, the possibilities of discrete components of cognition are exhausted, and the center
of the creative process moves to the unconscious sphere. Accordingly, implicit knowledge
as an important element of unconscious cognition begins to function according to the rules
of a new integrity. At this stage, those of implicit knowledge that are usually not realized,
since they do not coincide with the basic concepts fixed in consciousness, become active;
moreover, some of them, for example, anti-paradigmatic, may even contradict the basic
attitudes of consciousness. Such implicit knowledge can also include contextual, systemic,
associative and subconscious types. But it is precisely thanks to this unconsciousness that
the restrictions on the use of knowledge that is unacceptable from the point of view of
consciousness disappears, which provides the opportunity to find a fundamentally new
solution and discover fundamentally new knowledge.

The existence of solution within a broader context is not accidental; it plays an important
role in the subsequent processes that will occur immediately after the insight. In particular,
it is the presence of this context that makes possible the further verbalization of the solution
found, since it provides a fairly large selection of necessary formulations. On the other
hand, the same context takes part in the implementation of the memory mechanism at an
unconscious level. It is clear that the value of the newly found solution lies not only in the
answer to a specific question, but also in the possibility of using this solution in the future,
when faced with similar cognitive tasks. Thus, one of the necessary steps for finding a
fundamentally new solution, new knowledge is to go beyond the usual, stable, formed
systemic integrity in understanding the problem under study. There is a generally accepted

15 SInanceka C.IT. Tlcuxomoris tBopuocri. [Tonrasa: ITHITY im. B.T. Koposenka, 2014. C. 56.
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point of view, theory or concept from which a scientist usually begins his work. But in
order to discover something new, most often it is necessary to radically revise the basic,
fundamental ideas and the entire holistic construction in its unity and, accordingly, to form
a new, alternative vision and a fundamentally new integrity. This is exactly what happens
at the final stages of scientific research. It is known that many researchers of the cognitive
process have particularly emphasized the importance of forming a new holistic idea of
reality in the process of creativity, as opposed to a fragmentary-analytical, verbal-conceptual
understanding of reality as a certain type of “sum” of individual semantic elements and their
combination. Researchers have found that by the moment of insight, the general “integrity
index” of the process increases, the very culminating moment of the birth of innovation
can be characterized as holistic, that is, indivisible into separate meanings, it cannot be
imagined as a set of such meanings, and therefore they cannot be realized and, accordingly,
subjected to reflexive description. This innovative integrity is different in that it is based on
a rethinking of all rational meanings, which cannot be described by analyzing the content
of these meanings and the relationships between them. We can say that a new integrity is
created by restructuring the usual meanings and their relationships. It is the existence of
a broader context that ensures such a transfer of new knowledge and methods of action to
other situations. The process of such a transfer is greatly facilitated by the positive emotional
reinforcement that occurs in the case of a successful solution to the task. In other words, the
new implicit integrity is fixed both on the substantive and on the emotional-sensory level.

It is within this new integrity that the search for a new solution takes place. It is likely
that the result of such a search is not one, desired answer, but several solution options at
once. These options can be both similar to each other and significantly different; in addition,
the observation of scientists themselves prove that not all of these options are fruitful and
subsequently gain access to consciousness for further analysis. Here is what Poincaré
wrote about this: “Barren combinations do not even occur to the inventor. Only truly useful
combinations appear within his consciousness, as well as, along with them, several others that
he will later reject, but which have, in a certain sense, the character of useful combinations™®.
In addition, there are cases when some of the intuitive solutions found are marked by a
rather strong negative personal attitude. This personal unacceptability of the solution may
be stronger than its subjective cognitive value. As a result, this option will be rejected at
an unconscious level, regardless of how close it turned out to be to the answer or solution
that the researcher was looking for. The significance of the personal attitude may outweigh
both the tension of the cognitive attitude and even the pressure of the “stagnant” cognitive
dominant. The role of the personal factor, which is no longer restrained by conscious-logical
limitations, is especially increasing at the stage of intuitive search, as well as at the stage
of verbalization of the solution found. One could even say that at a certain point personal
passion becomes the only criterion for selecting among different solution options. However,
sooner or later the selection is made on a subconscious level. The “acceptance” of such a
choice is subjectively experienced by the researcher as the highest point of the intuitive-
creative process —the moment of enlightenment.

Analyzing the process of creative search, Poincaré also comes to the conclusion that “the
unconscious solves not only the complex task of creating different ideas, but also the essential
and delicate task of choosing combinations that satisfy the problem being solved™'”. The state
of sudden enlightenment, in his opinion, is the result of long-term unconscious work, and
the role of this unconscious work in scientific and, in particular, mathematical creativity is
very significant. On the other hand, Hadamard, relying on observations of his own creative
process, came to a similar conclusion that individual considerations and their complexes
“wait, so tj speak, in the living room of consciousness, in the marginal consciousness, to be
introduced only at the beginning of the final stage of the cognitive process”'®. At the same

!¢ Poincare H. Science et Method... P. 10
17 Tbid. P. 34.
18 SInanceka C.I1. Ilcuxomoris... C. 77.
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time, Poincaré notes not only the fact of unconscious reasoning, which leads to a certain
conclusion, but also that this unconscious reasoning is an unconditional and important source
of the scientist’s confidence in the content and composition of the future result’.

Finally, the solution has been found, but this is not enough, since it is still within the
unconscious sphere. As Poincaré emphasizes, the unconscious never gives us the result
in a complete and finishes form. It is necessary to make it available to consciousness, for
logical verification, justification and further use in the rational process. In other words, new
knowledge requires sing-symbolic representation. This is the beginning of the next stage of
the cognitive and creative process —the stage of verbalization and formalization of the solution
found. Subjectively, this moment is felt as a state of “foreknowledge”, “foreunderstanding”.
Researchers believe that the awareness of the fact of the solution occurs completely suddenly,
unexpectedly, it arises due to the fact that the need that has reached the highest tension at the
moment is satisfied. At the same time, at the beginning, not the result itself is realized, but
the fact of satisfying the need is realized, and only then — the fact of solving the problem. It
should also be noted that the search tension in this situation does not disappear, but, on the
contrary, may even increase, and its focus shifts towards the search for specific means of
expressing and formalizing the solution found.

The problem is that the found answer not only refers, it is an integral part of a holistic,
indivisible unity. Therefore, it is necessary to carry out the reverse process of dividing this
integrity into fragments. Such fragmentation begins at the moment when the subject has a
need for a symbolic design of the found solution. An active search for means of expression
begins, which sharply stimulates the structuring and division of the new integrity into
component fragments. Thus, even at the level of the unconscious, the necessary fragment
is isolated, which includes the solution itself as such, and further operations are carried out
directly with its content.

Conclusions. We see that in the human cognitive system, knowledge about any object
of reality is an integral part of a more general holistic concept about the fragment of reality
to which the object under study belongs. Such a generalized holistic idea is formed at the
first stage of scientific investigation, during the search and formulation of the research
hypothesis. At subsequent stage, it is this basic concept that becomes the bottom for choosing
a methodology, conducting empirical research, their description and interpretation. It should
be emphasized that the structure of such cognitive integrity contains both explicit, conscious
elements (knowledge, scientific concepts and principles, ect.), and implicit, unconscious, in
particular, tacit knowledge. One of the important results of the functioning of this integrity is
also the formation of such mostly unconscious components as cognitive dominant and cognitive
attitude. Even at the beginning of the empirical stage of the search for new knowledge, this
cognitive unity remains the basis of the cognitive process. But with the transition to the stage
of intuitive search, when cognitive activity moves to the subconscious, there is a need to
revise and transform the old concept, which significantly limits the heuristic possibilities at
this stage and makes it impossible to find a fundamentally new solution. Therefore, at the
unconscious level, a new cognitive integrity is formed and becomes dominant, the basic
principles of which are not realized and cannot be realized until the end of the intuitive
search. Only at the last stage, in the process of conceptualization and proof of intuitively
revealed knowledge, does the possibility and necessity of gradual awareness, verbalization
and formalization of the principles of this new cognitive integrity appear. In certain cases,
the formulation of these new principles becomes no less significant for science and occupies
the same important place in scientific knowledge as the actual formulation of a new law,
new concrete knowledge, etc.

Thus, the analysis once again proved the important role of unconscious cognition in
scientific and cognitive creativity. The subconscious receives special importance at the last
stage of intuitive enlightenment and insight. It is necessary to emphasize that the unconscious
components do not function separately, each by itself, but within the framework of a new
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cognitive integrity, which begins to form at the heuristic stage and reaches its highest
activity at the moment of insight. The conclusion about the emergence of a new unconscious
cognitive system in the creative process is of great importance for the analysis of the process
of scientific and creative search, since such integrity can become a source of new hypotheses
in subsequent scientific research or even initiate a new scientific direction. The results of
the research can be used to work on some sustainable development goals, primarily on
the problem of developing higher education, improving the level and quality of training
of future scientists. In addition, they can be useful in scientific developments in the field
of industry and innovation, scientific research on climate change, environmental problems
and the specifics of the marine and aquatic environment, and other scientific developments
necessary to achieve these goals.
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