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ABSTRACT

In this article, the results of conceptualization of the definition of mind as
an object of interdisciplinary applied research are described. The purpose of
the theoretical analysis is to generate a methodological discourse suitable
for a functional understanding of the mind in the context of the problem of
natural language processing as one of the components of developments in the
field of artificial intelligence. The conceptual discourse was realized with the
help of the author’s method of structural-ontological analysis, and developed
in the mainstream of the system-methodological tradition of the school of
G.P. Shchedrovitsky and intended for descriptive research of subject areas of
interdisciplinary objects of scientific study. As a result of the structural and
ontological analysis of the super-system, the relevant place and role of the

ISSN 2309-1797 (print) / 2415-3397 (online)
psycholing-journal.com 327



YV nowykax ¢ynxyionarbnoco e6uznauenns po3ymy: HeMUHY4iCcmb...

directly studied system (mind) are determined, and its primary process and
material are localized and structural and functional connections are described.
At the basic level, the mind is conceptualized as an energy process unfolding in
a spatio-temporal environment and accompanied by archetypal structuring of
neural impulses into images. The genesis of the system is separately analyzed
by constructing a structural-ontological matrix that reflects the initial stage of
the development of the mind. The primary process is concretized with the help
of hetero- and homeostatic dichotomy, and also the most significant features
of the consistent transformation of the material of the system and its ascent to
verbal morphology are described. The structural-ontological comparison of the
functioning of the verbal intelligence with the preverbal level has been carried
out. The transformation of neural impulses of needs into words, as verbal
units fixing semiotic values is analyzed. Structural-ontological connections
that determine the reactive and prospective characteristics of the functioning
of the system are disclosed. The position of the chronological primacy of
«semiotic readiness» for language with respect to the debut of the latter as
an information-sign model of the environment is argued. The hypothesis of
domination at the initial stage of the development of the mind of exopsychic
functions over endopsychic ones is formulated. The theoretical substantiation
of the hypothesis of the inevitability of the ontology of language in the
functional understanding of the mind is given, corresponding structural and
ontological arguments are given, including those based on the ideas about the
information relationship between affects and needs, according to the views
of PV. Simonov. The arguments are presented in favor of the non-alternative
methodology of A. Turing in studies of artificial intelligence.

Key words: mind, functional definition, natural language processing, ontology
of language, artificial intelligence, system, genesis, structural ontology.

Introduction

Definition of a mind in sphere of scientific research (SR) continues
to be relevant conceptual problem. The absence of a unique reasonably
good understanding of mind, conscience or intelligence (henceforward —
synonyms). It gives further impetus for the progress in the field of the
so-called «weak» or «narrow» artificial intelligence (ANI).

Applied repertoire of ANI is getting through the life of the
modern human. ANI offers new solutions and degrees of freedom
which determine correspondent trends in social infrastructure, industry
and logistics, global and local economics, policy, military affairs and
many other fields. For the past decade general notable successes of
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ANI contrast with disparate prospects of artificial general intelligence
(AGI) creation which are still hot and discussed among experts.

In our point of view, the root factor in the multi-vector nature
of disagreements over AGI is the broad conceptual-semantic entropy
of basic definitions of intelligence (Legg & Hutter, 2007). Substantial
heterogeneity of theoretical concepts used for these definitions.
Mismatched methodology of fixation, collection and processing of
empirical data. The modern philosophical generalization of existing
ideas about the mind (for example, Searle, 2004) does not provide an
opportunity for the operational use of definitions in the development
of software designs of AGI. Obviously, the procedure for quantifying
philosophical ideas is difficult because of the implicit idiosyncrasy of
the corresponding meanings, the mosaic of which forms one or another
definition of the mind. Many components of such mosaics are still
intuitive and / or internally contradictory, not coordinated.

The same argument concerns various and numerous attempts to
formulate the definition of the mind, relying on reductive methodology.
It is notorious that the existing local models of the mind (cognitive,
cybernetic, behavioral, neuro-physiological, biological, sociological, etc.)
do not stand the test by validity criterion, at least at the level necessary
for AGI creation. In this regard, sounded at the dawn of the emergence
of Al in the 1950 optimism of the well-known English statistician:
Kendall Maurice: «We should not invoke any entities or forces to
explain mental phenomena if we can achieve an explanation in terms
of a possible electronic computer» (cited by Furnham, 2008), remains
a methodological maximum, to the comprehension of which we will
return at the conclusion of this article.

Some progress in developing a common denominator for
understanding of intelligence the methodology of functionalism has
brought (Levin, 2017), the concept of which stands a competitive
alternative to the identity theory of mind, behaviorism, and other areas
of the philosophy of mind. In our opinion, modern functionalism is in
a state of potentially productive crisis and rethinking its own theoretical
and methodological ideas. This is evident in a wide-ranging scientific
discussion (Béave, 2017; Bealer, 1984; Bealer, 2001; Endicott, 2011;
Gillett, 2002, etc.), which looks as sharp and principled, so creative
and promising.
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An applied request on a theory of consciousness suitable for
the creation of a AGI remains unsatisfied, and this causes, or at least
contributes to, the effect of «shifting the motive to the goal» (Leontev,
1978). Namely, in the absence of a functional definition of the mind,
researchers shift their attention to a structurally more «shallow» notion —
an intelligent agent.

«We define Al as the study of agents that receive percepts from
the environment and perform actions. Each such agent implements a
function that maps percept sequences to actions, and we cover different
ways to represent these functions, such as reactive agents, real-time
planners, and decision-theoretic systems. Explain the role We of learning
as extending the reach of the designer into unknown environments,
and we show how that role constrains agent design, favoring explicit
knowledge representation and reasoning» (Russell & Norvig, 2010: 8).

On the one hand, such agent-based reductionism sets the vector of
approach to the problem of AGI «below-up», from a specific intellectual
function to intelligence per se. On the other hand, the question of
whether the dialectical transition of the number of intellectual functions
to the quality of reason is possible in principle or whether agent
reductionism is fraught with an endless increase in the number of
various solutions in the field of research and development? However,
even in the positive case, the problem of determining the mind will
remain relevant, albeit a posteriori.

We associate the perspectives of a whole, holistic understanding
of the mind with a systematic comprehension and ordering of ideas
about its functions. For this purpose, in this article, we propose a
structural analysis of that ontology, part of which, and at the same time,
the derivative of which is the mind. We tried less as to determine how
much to conceptualise the intellect than as an object of interdisciplinary
applied research. In the proposed conceptualization, we paid special
attention to the thesis of the «inevitability of language», arguing
reasonably that natural language processing (NLP) is not only one of
the leading problems on the way to the creation of AGI (Yampolskiy,
2013), but also deserves the status of a system-determining factor
in this issue.

Techniques and methodologies of research
From the point of view of the hypothetical-deductive methodology,
any scientific definition (further — definition) reflects the subject field of
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the corresponding sphere of knowledge that encompasses the studied
range of phenomena, appearances, events, interactions, connections,
transformations, regularities, features, etc. In fact, the subject field of
scientific discipline is a mosaic woven from the corresponding definitions
(conceptualizations). Therefore, the formulation of the definition can be
represented as the process of segregation of a particular concept from
the subject field of knowledge.

For these purposes, we used the author’s method of structural-
ontological analysis, which relies on the tradition of the system
methodology of G.P. Shchedrovitsky (1966, 1982, 1995). Initially,
the method was developed as a tool for the practical solution of
the methodological task of localizing the subject area of various
psychological studies, but it was also successfully tested in
interdisciplinary studies (Shymko, 2016, 2018). Appropriate procedural
features and terminological nuances are disclosed in these publications.
Here we emphasize that this method allows, first of all to disclose
and systematize the concept of the subject field of the phenomena
under investigation with a complex hierarchical structure. Secondly,
the construction of visual-graphic matrices envisaged by the method
is conditioned not only by considerations of simplicity, clarity and
obviousness, built-up concepts. But also serves the purpose of
overcoming the problem, accurately formulated by J. Lacan as a «wall
of language» (Lacan, 2000).

Results and discussions

As already noted, for the purposes of a functional description of the
mind, we used the structural-ontological method. As part of the system
methodology, at the primary stage of the study it assumes the definition
of the place and role of the system (mind) in the system of a higher
order (super-system). This procedural step is fraught with considerable
risks, because reductionism is given right here. For example, the
description of the mind, as a phenomenon, the genesis and functioning
of which occurs in a social environment is fraught with a slide into
sociology. Specifying the super-system, we introduce restrictions, one-
sidedness and prejudice, originally contained in the idea used for the
concretization. The formulation of even the most abstract ideas can not
be deprived of one degree or another of concretization, which is due to
the function of language and its nature. In a sense, any knowledge is
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reductive. Therefore, the decrease in the degree of reductionism in the
system description is seen in the maximally justified (for each particular
study) expansion of the ontological boundaries of the super-system.

As for the systemic study of the mind, the separation of the super-
system is a task that can be solved quite arbitrarily in connection with the
known epistemological problem of the cognizability of the world. Given
the fact that any knowledge is a product of the activity of the mind,
it is simply not possible to go beyond it and take an «over-positiony.
This problem remains a classic subject of lengthy philosophical and
scientific rhetoric, avoiding which, we propose the following. Identify
the subsystem with the environment, understanding the latter as widely
as possible. Thus, the place of the supersystem occupies an objective
reality, the ontology of which is reflected in the notions of the space-time
continuum (chronotope), matter and fundamental physical interactions.

An analysis of the current scientific understanding of these
categories (Hawking, 1988; Hawley & Holcomb, 2005; Scheck, 2013;
Sidharth, 2010; Wudka, 2006 etc.) unequivocally suggests that it is
advisable to consider the expansion of the universe from the state of
the so-called singularity as a primary process (Shchedrovitsky, 1995;
Shymko, 2016) of the super-system. This process is represented by a
dichotomy of parameters — energy and chronotope , which are reflected
on the horizontal axis of the structural-ontological matrix. The vertical
axis represents the material (Shchedrovitsky, 1995; Shymko, 2016) of
the super-system, which, in the case under consideration, is physical
matter. It is represented by a dichotomy substance-field with qualitative
characteristics — mass and wave, respectively (fig. 1).

Segmental identification and subsequent analysis of the matrix
allows structurally differentiate the ontological field of the supersystem
and check the current methodological inference for the possible presence
of errors in the criteria of completeness and logical consistency. So, as
you can see, the schematization of the super-system covers currently
known types of matter (substance — 2 and 3 segments; field — 1 and
4 segments) and fundamental interactions (weak and strong nuclear
interactions — 1 segment; gravitational and electromagnetic — 4
segment). Mass particles (fermions) occupy the upper half-plane of the
matrix, where the mechanical and thermodynamic (including chemical)
effects are logically placed. Massless bosons are consistently present
on the lower half-plane, ensuring the operation of the corresponding
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fundamental interactions. In turn, the distribution of types of fundamental
interactions is logically consistent with their qualitative characteristics.
For example, the radius of gravity and electromagnetism is not limited.
While the analogous parameter of weak and strong nuclear interaction
(10 -'® and 10 * m, respectively) can be neglected, taking into account
not the quantitative character of the structural-ontological matrix. We
omit the routine enumeration of other similar arguments (here and in
other schematizations) from considerations of conciseness of the text of
this article. Thus, the above arguments indicate the completeness and
internal consistency of the mapping in the matrix of the morphology of
the supersystem, which allows us to proceed to the next procedural step
of the structural-ontological method.

Il segment Ill segment
FERMIONS

Thermodynamic
effects

Mechanical
phenomena

4 Energy Chronotop})
Quantum Gravity and
phenomena electromagnetism

BOSONS

*
| segment IV segment

Fig. 1. Structural-ontological matrix of the super-system

Developing the system concept of the mind, the functional
characteristics of which are given by the super-system, we specify the
primary process and the material of the system. This step is still carried
out in the paradigmatic framework of functionalism, while also being
guided by the natural scientific principle of similarity (Bridgman, 1937;
Sedov, 1959) and relying on the principle of parallelism in the form
and content of thinking (Shchedrovitsky, 1995). This allowed us to form
a structural-ontological matrix, concretizing the primary process and
material of the system, proceeding from the functional characteristics
of the mind. Thus, the horizontal axis reflects a dichotomy: mental
energy (mind as an energy phenomena, in the physical sense) and
environmental filling of space-time (hereinafter — the environment),
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in which the genesis and functioning of the mind is realized (fig. 2).
The functional logic of this dichotomy is embodied in the dialectical
opposition of process and image, which fundamentally characterizes the
nature of the mental (Leontev, 1978).

Il segment Ill segment
e e

IMPULSES .

Neurohumoral Bodily and motor
regulation " activity
«” T N\\
\\
energy '. l
v
Cognitive- _ )
perceptual effects Socio-cultural impacts

IMAGES

Archetypes
| segment 1V segment

Fig. 2. The basic structural-ontological matrix of the system

Image processing is a system-forming function of the mind,
which determines the morphology of the system, by transforming its
material (the vertical axis in fig. 2). Thus, the materiality of the mind
is represented by two dichotomous aspects: 1) neural processing of
physical stimuli initially provided by the environment; 2) the formation
of relevant images through archetypes — the mechanisms of ordering
and structure formation of mental content (Jung, 1981). At the same
time, we recall that in the concept of Jung it is necessary to distinguish
the archetype from the archetypical image. Archetype is a mechanism
of organizing the psychic experience dialectically opposed to instinct,
which metaphorically designated by Jung as the «axial system of a
crystal». The archetypal image is the result of such an organization
(Jung, 1981).

The essence of segments is concisely reflected in their names
(fig. 2). Since this article is of a conceptual nature, here we do not
dwell on the detailed disclosure of segments. We only note that each
structural component of the matrix reflects the corresponding function
of the mind. At the same time, any of the proposed functions can be
structurally-ontologically differentiated into smaller composite functions,
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which must be taken into account in further studies and applied
developments. It should also be noted that these functions are due not
only to the content side of the segments, but also to direct and reverse
intersegmental connections and interactions (which encompass the entire
matrix), both direct and indirect.

In order not to clutter up the drawing, we gave only one graphic
example of such connections and interactions (solid and dashed lines
in fig. 2, respectively), where the body-motor activity can be either a
product of the response of neurohumoral dynamics, or the result of
socio-cultural restrictions or stimulations. The latter, in turn, mediating
the body-motor segment, can affect neurohumoral parameters and vice
versa. This structural-ontological matrix is designated by us as a basic
one, since it reveals the system in its initial (starting) state. This state
i1s equivalent to the human psyche, which is at the earliest stage of its
development. The genesis of the mind is accompanied by quantitative
changes and qualitative transformations, the conceptual features of
which were revealed by the two following matrices.

In order to consider the development of the system, it is
necessary to clarify the visualization of the primary process. So, in
the basic matrix (fig. 2) we used the dichotomy of psychic energy —
theenvironment, widely understanding the latter, as the fullness of space-
time by potentially interacting with the mind objects. However, any
external influence is mediated by internal conditions (Rubinstein, 1957),
which, in essence, are part of the ontology of the mind. The objective
environment is always subjectively present in the equation of the mind,
which responds to the need for interaction with the environment by
the formation of the adaptation function . In turn, this function is a
manifestation of such a qualitative characteristic of the system, as
homeostasis (Cannon, 1932). On the other hand, the unfolding of the
system in the process of development suggests another (complementary
to homeostasis) mode of functioning as heterostasis (Selye, 1974).
Thus, the primary process of the system is appropriate to present as a
homeostasis-heterostatic dichotomy (fig. 3).

The foregoing view of the positioning of the primary process
makes it logically necessary that the system material be appropriately
objectified. Thus, the neuron-impulse response of the material appears
as a sphere of needs and, as a consequence, the emerging frustration
states. On the other hand, the structure-forming action of archetypes
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ensures the ordering of the experience with the crystallization of the
corresponding values (meanings) into words, as speech units (fig. 3).
However, it is important to note that the material obtains these
properties not simultaneously, but in the process of a complex genesis
that proceeds discretely.

Il segment 1l segment
Affective (emotional i
) ( ‘ ) FRUSTRATION Behawo_r,_as.locomotor
ynamics activity in the
-« 1 ——

T environment
/x
2 7
.
| 3 /’/
<—| Heterostasis —- Homeostasis |9
l/,” 4
x ]

of Eidetic m.emory, L 5 — Language as an
as a function of information-sign model
experience MEANINGS of the environment

Words (speech)
| segment IV segment

Fig. 3. Structural-ontological matrix of the system. Stage of development

Thus, the activity of the developing system is initially concentrated
in the 2" and 3" segments of the matrix and is associated with the
affective and motor-motor aspects of experiencing frustrations and
meeting needs (line 1, fig. 3). This is accompanied by activation of
perception and memorization of actual images (segment 1, fig. 3), the
synthesis of which is the result of the structuring work of archetypes.
These images are differentiated according to the criteria of localization
of «triggering» stimuli to «internal» (line 2, figure 3) and «external»
(line 3, figure 3), being prototypes of endopsychic and exopsychic
ones. Functions of mature mind, respectively. Already at this stage of
the structural-ontological analysis of the system it is obvious that the
localization of the ego, as a functional operator of the mind, is connected
with segment 1 (fig. 3). Among other things, this localization makes
it possible to shed light on the structural and ontological dynamics of
the experiencing and observing ego functions traditionally identified
and studied in psychoanalysis (Freud, 1961; McWilliams, 2011 etc.).
However, consideration of this and other issues would go beyond the
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scope of this paper. In this context it should be noted that the perception
of internal and external stimuli (line 2 and line 3, respectively, fig. 3)
is also associated with a prospective function of the mind, as will be
discussed later.

As we have just demonstrated, schematically presented in fig. 3, the
material (in the form of a demand dichotomy — words) reaches the level
of verbal organization of the experience not immediately. The primary
process unfolds spirally along the «triangular trajectory» (lines 1, 2, 3,
fig. 3), gradually increasing the amplitude of the legs of this structural-
logical triangle. In our opinion, this preverbal phase has the following
target determination. This «buildup» is the development of cognitive-
perceptual characteristics of the eidetic function of the mind to the level
necessary for the processing of images having a grammatical structure
(words). It is significant that the mastery of the language occurs on the
basis of the specific and the particular to the abstract and general. First,
the mind takes possession of separate undifferentiated elements of oral
speech (words and sounds), later there is the ability for elementary oral
vocabulary and phraseology and only after that grammatical speech is
formed and readiness for the development of writing appears.

As you can see, the achievement by the material of the level
system of verbal organization, on the one hand, requires a certain
degree of differentiation of the function of processing abstract figurative
models (segment 1, fig. 3). The source of these models is the socio-
cultural environment that interacts with the mind through the language
(line 5, fig. 3). The availability of this component of the ontology of the
environment, again, opens with the growth of the process capabilities of
the eidetic function. Thus, the appearance of a system of verbal content
in the morphology signifies the attainment of a qualitative moment by
the mind in its development. Namely, the verbalization of the mind is
connected with quantitative and qualitative transformation. On the other
hand, this transformation is a non-alternative necessary condition for
the further development of the mind and the transition of the system
to a mature level of functioning, as will be demonstrated by us later.
This nodal point of the ascent of the developing system to verbal
morphology lies at the basis of our thesis about the inevitability of the
ontology of language.

Developing this thesis, on the basis of a comparison of the repertory
latitude and the structural-target complexity of the adaptive behavior
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of humans and animals, one can theoretically assume the following.
The verbalization of the mind is not only possible with the increasing
ability of the mind to abstract, it (verbalization) is appropriate given
the physical limitations of the information-computational capabilities of
the mind. Despite serious optimism of researchers in this issue (Bartol,
Bromer, Kinney etc., 2015), it is necessary to take into account that
the system’s processing involves not only the capture, fixation, storage
and reactivation of relevant data, but also a whole cluster of other
functions — analysis, comparison, synthesis, modeling, forecasting, etc.
At the same time, questions concerning the speed and quality of
simultaneous execution of such operations in different environmental
conditions and the states of the system itself remain, mainly, open. Our
idea boils down to the fact that the language is the functional tool that
allows you to «compress» (conceptualize) the processed data, thereby
speeding up and optimizing the work of the mind.

Another facet of the above idea is related to the specifics of
the process of signification. According to our understanding of the
structural ontology of the mind (fig. 1-3), the neural impulses from the
matter plane are transformed by archetypes into a plan field , forming
a value whose essence should be understood primarily ontologically
and, secondarily, in the semiotic terms. It is important to take into
account that, neuron-impulse effects (generating values, as ontology)
have a temporal localization, conditioned by the objective properties of
the chronotope. Thus, ontological significance has a fixed «lifetimey,
which causes the possibility of its processing only on here-and-now
basis. That is, the primary process of the system, functioning within the
framework mentioned above, of the «triangular trajectory» (lines 1, 2,
3, fig. 3) limits the mind to reactivity properties. For the appearance
of prospectivity, the mind needs a semiotic mechanism that fixes the
meaning and ensures the possibility of its re-actualization (through the
memory function) without the appropriate neuron-pulse stimulation.
It is noteworthy that such a prospectivity in children is found in the
preverbal phase of development, which was experimentally confirmed
by Piaget (1926, 1928, 1952) . This indicates the «semiotic readiness»
of the child present before the development of the ability to perceive
the environment through language. Thus, language is not represented as
a foreign sign mechanism, which is «imposed» by the environment, but
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rather as a mechanism for the development of the inherent function of
the mind with the help of appropriate environmental stimulation.

For an explanatory and specified commentary on this idea, let’s
use the central formula of the information theory of emotions proposed
by Simonov (1991): E =-N * (la-In) , where E is the emotion; -N —
actualized need, la — necessary information (to meet the needs) and In —
existing (perceived) information. Depending on the ratio of necessary and
existing information, the modality of emotional experience is determined.
At the same time, the adaptive function of the mind (homeostasis) is
subject to such a target determination, which in the framework of the
Simonov model can be represented as In> = Ia . Obviously, achieving
such a relationship is impossible without the prospectivity of the mind,
and its ability to anticipate (heterostasis). The mere possibility of the
transition from reactivity to prospectiveity is ensured by the semiotics
of the language, which allows (similarly to computer technology) to
operatively implement «data buffering» in speech. This also allows
the mind to move from ascertaining to anticipation and planning.
It is also logical to assume that the prospective function (Ia) and the
perception function (In) have a single structural-ontological basis
(lines 2 and 3, fig. 3).

As noted above, «semiotic readiness» is present at the pre-verbal
stage, structurally-ontologically coinciding with the perception of
extrinsic stimuli (line 3, figure 3). However, it qualitatively transforms
with the mastering of the language, naturally accompanied by the same
qualitative transformation of perception of the environment (line 4,
fig. 3). In this case, the perception of internal stimuli (line 2, fig. 3)
remains outside the structural and ontological space of this qualitative
transition. Thus, the appearance of verbal quality in the material of the
system sets the impulse for the development of exopsychic functions,
figuratively speaking, leaving endopsychic functions aside this process.
We believe that this feature causes a relatively late (in the development
of the mind) appearance of the ability to reflect, which realizes itself
by the principle of exopsychic, turned inward. This requires high
differentiation of exopsychic, to achieve the necessary level of which
reflection, mainly, is carried out indirectly and post factum (in the form
of perception and comprehension of the objectified effects of interaction
with the environment). In addition to the temporal and sequential
features of the system development, this reasoning provides the basis
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for a rethinking of the thesis of the autonomy and equivalence of such
ontological categories of psychic energy as extraversion and introversion
(Jung, 1923).

Returning to Simonov’s information formula, let’s pay attention to
the fact that emotional dynamics (segment 2, fig. 3), reveals not only
the role of the indicator of the status of prospective function (negative
emotions, as a signal about the deficit of In). But also acts as a
functional regulator, ensuring the interaction of regimes such as reactivity
and prospectivity. Thus, the role of neurohumoral regulation (segment 2,
fig. 2) and, as a consequence, affective dynamics (segment 2, figure 3)
in the nonverbal and verbal functional regimes of the mind, as well as
in the etiology of the language per se, is actualized. In our opinion,
for this the neurohumoral-affective factor should not be viewed in an
emotional manner, but in the context of experience, as a structural and
dynamic phenomenon (Vasilyuk, 1991).

At the end of the main material of the article, we will return once
again to the position of Maurice Kendal about the inexpediency of
explaining the mind through any concepts or phenomena, provided there
is the possibility of explanation with the help of computer terminology.
First, such a hypothetical explanation would correspond to the dotted
line on the structural-ontological matrix we examined (fig. 3) and would
not disclose the integrity of the mind, but would only reflect a certain
functional facet of the intellect. Secondly, this is only hypothetical,
since any explanation is part of an extensive ontology of the mind
that has a complex hierarchical structure. As far as the existence of
an explanation outside the language is unthinkable, so illusory, in our
opinion, is the assumption that the computer language has some kind
of its own ontology. Artificial languages, including mathematical ones,
are sign systems, created and functioning according to the principle of
«compressing» conceptualizations (see the thesis above in this article),
which are the basis of natural language. Therefore, we believe that NLP
is a system-forming problem in AGI development. In this connection,
the methodology of Turing (1950) remains a non-alternative approach to
verifying success on this path.

Conclusions and prospects
In this article, the results of conceptualization of the definition of
mind as an object of interdisciplinary applied research are described.
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The purpose of the theoretical analysis is to generate a methodological
discourse suitable for a functional understanding of the mind in the
context of the problem of natural language processing as one of the
components of developments in the field of artificial intelligence. The
conceptual discourse was realized with the help of the author’s method
of structural-ontological analysis, and developed in the mainstream of
the system-methodological tradition of the school of G.P. Shchedrovitsky
and intended for descriptive research of subject areas of interdisciplinary
objects of scientific study.

As a result of the structural and ontological analysis of the super-
system, the relevant place and role of the directly studied system (mind)
are determined, and its primary process and material are localized and
structural and functional connections are described. At the basic level,
the mind is conceptualized as an energy process unfolding in a spatio-
temporal environment and accompanied by archetypal structuring of
neural impulses into images. The genesis of the system is separately
analyzed by constructing a structural-ontological matrix that reflects
the initial stage of the development of the mind. The primary process
is concretized with the help of hetero- and homeostatic dichotomy,
and also the most significant features of the consistent transformation
of the material of the system and its ascent to verbal morphology are
described. The structural-ontological comparison of the functioning of
the verbal intelligence with the preverbal level has been carried out. The
transformation of neural impulses of needs into words, as verbal units
fixing semiotic values is analyzed. Structural-ontological connections that
determine the reactive and prospective characteristics of the functioning
of the system are disclosed. The position of the chronological primacy
of «semiotic readiness» for language with respect to the debut of the
latter as an information-sign model of the environment is argued. The
hypothesis of domination at the initial stage of the development of the
mind of exopsychic functions over endopsychic ones is formulated.
The theoretical substantiation of the hypothesis of the inevitability of
the ontology of language in the functional understanding of the mind
is given, corresponding structural and ontological arguments are given,
including those based on the ideas about the information relationship
between affects and needs, according to the views of P.V. Simonov. The
arguments are presented in favor of the non-alternative methodology of
A. Turing in studies of artificial intelligence.

© Shymko Vitalii 341



YV nowykax ¢ynxyionarbnoco e6uznauenns po3ymy: HeMUHY4iCcmb...

Formulating the prospects for further steps, we would like to note
two points. The first one is an extended, deep description of the structural-
ontological matrices proposed in this work, as well as the process of
the primary development of the system. This work, by virtue of the
extraordinary information saturation and content-structural complexity
of the interdisciplinary subject under study, can not objectively be
satisfied (by the criterion of completeness) within the framework of a
brief scientific report and requires scales commensurate with the volume
of monographic research. For example, outside the framework of the
current article, there remains a detailed description of the composition
of segments and a list of intersegmental relationships in matrices, which
directly determines the completeness of the functional opening of the
mind and its features — structural, genetic, transformational, and others.
The second promising moment we associate with the continuation, begun
in this article, the presentation of the results of the author’s analysis
of the development of the system and the achievement of its condition,
conditionally designated by us, as a mature stage. The highlighting
of the structural and ontological features of this stage presupposes a
description of the nuances of differentiation of the primary process and
the further transformation of the material of the system in the direction
of the morphology of the mind, including such components as reasoning,
discourse, value determination, worldview, creative activity, etc.
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AHOTALIA

Y cmammi esuknadeHo pe3ynbmamu KoHUenmyanisauii noHamms po3sym,
AK  00°ekKmy  MIXOUCYUNAIHAPHO20  MPUKAAOHO20  00CniOMeHHA.  Linb
rnpogedeHo20 meopemu4yHo20 aHAMI3y — 2eHepyB8aHHA Memo0o0s02i4HO20
OucKypcy, npudamHo2o (yHKUIOHAIbHO20 OCMUC/AEHHA PO3YMYy 8 KOHMeKcmi
npobsnemu 06pobKU npPupoOHOi MoBU, AK O0OHIEI 3 CcKnadosux pPo3poboK
y cehepi wmy4Hozo i[HmMenekmy. Peanizayito KOHUernmMyasibHO20 OUCKYypCy
30ilicHeHO 3a 00MOMO020t0 ABMOPCLKO20 MEMOOY CMPYKMYypPHO-OHMO102i4YHO20
aHanizy, SAkili po3pobneHo 8 pycai cucmemMHO-mMemooosno2iyHoi mpaouyii
wkonu [.[1. lLleOposuybkozo 30078 nompeb OecKpurnmueHUX O00CAIOHEHb
npedmemHux obaacmeli mixcoucyunaiHapHuUx ob6’ekmie HayKOB020 BUBYEHHH.
B pe3yaemami  cCmpyKmypHO-OHMOs02iYyHO20  aHAMi3y  Hadcucmemu,
suU3Ha4eHi 8i0nosidHi micye i posnb cucmemu, wo besnocepedHbO 8UBYAEMbLCSA
(po3ym), a makox nokKanizosaHi ii nepsuHHUl npoyec ma mamepian,
OnuUCaHi  CMpPYKMypHO-yHKYiOHAAbHI  38°A3KU. Ha  6a3ucHomy  pigHi
KOHUenmyani3o8aHo PO3yM AK eHepaemu4vHull rnpoyec, AKul po320pmaemsca
8 MPOCMoOpPOoBO-4aco8oMy cepedosuli Mma Cyrnpo8OOHYEMbLCA aPXemMuno8um
CMPYKMypyB8aHHAM HelipoHHUX imnynebcie y obpasu. OKpeMo rnpoaHasnizoeaHo
eeHe3uc cucmemu 3a 00rnomo20t0 Mobydosu CMPYKMypPHO-OHMOMO2IYHOI
mampuui, aKka 8idobpaxcae iHiyianbHy cmadito po3sumky po3ymy. [Nep8uHHuli
fpoyec KOHKpemu308aHO 30 OOMNOMOR20I0 2emepo- md 20MeoCcmamuy4Hoi
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ouxomomii, @ maKoxc onucaHdi  Halibinew  cymmesi  ocobausocmi
rnocnidosHoi mpaHcgopmayii  mamepiany cucmemu ma il po3sUMKy 8
HanpamKky eepbanbHoi Mopgponoeii. [posedeHO cMpyKMypHO-OHMOA02iYHe
MOpPIiBHAHHA  (bYHKUIOHYBAHHA 8epbanbHO20 po3ymy 3  008epbasnbHUM
pisHem. [lpoaHanizoeaHa mpaHcgopmayis HelpoHHUX imMnynecie nompeb
8 €1080, fAK MOBAEHHEB]I 00UHUYi, WO GiKCyroms cemiomuyHe 3HAYEHHS.
Po3kpumi cmpykmypHO-OHMO02i4YHi 38°A3KU, fAKI 3YMOB/I0I0OMb pPeakmusHi
ma npocrnekKmMuUsHi XapakKkmepucmuKku GyHKUiOHY8aHHA cucmemu. HasedeHo
apeymeHmMauito  no3uyii w000 XpoHOos02iYHOI nepeuUHHOCMI «cemiomu4Hoi
2omosHocmi» 00 mosu o siOHoweHHK 00 ii debromy, AK iHopmayiliHO-
3HaKosoi Modeni cepedosuwa. ChopmMynbosaHo einomesy OOMIHY8AHHA
Ha Mo4YamKosoMy emari pPo38UMKY PO3YyMy €K30MCUXiYHUX pyHKYil Ha
eHooncuxiyHumu. HasedeHo meopemuyHe 06rpyHmMye8aHHs 2inomesu w000
HeMuHy4yocmi OHmMono2ii MosU 8 (BYHKUIOHAIbHOMY OCMUC/AEHHI po3ymy,
BUK/100€H| 8i0M0B8IOHI CMPYKMYpPHO-OHMO/ORIYHI apeymeHmu, fKi, 8 momy
Yyucsi, cnuparmecsa HA ro2asa0u wWooo HHopMauiliHoeo B830EMO38’A3KY MitC
agpekmamu i nompebamu, gidnogioHo 0o noanAdie M.B. CumoHosa. BucnoseneHi
apeymeHmMu Ha Kopucme b6e3zanbmepHamusHocmi memodonoeii A. TiopiHea
Wo00 00CiI0HEHb WMYYHO20 iHMesneKkmy.

Knaw4vosi cnoea: posym, ¢hyHKYioHasnbHE BU3HAYEHHS, 06pobka npPupoOHoOI
MO8U, OHMOs102iA Mo8U, WMyYHUU iHMenekm, cucmema, 2eHe3uc, CMpyKmMypHa
OHMono2ix.

WumKko Bumanuli. B noucKax ¢yHKYUOHAAbHO20 onpedeseHus pasyma:
Heu36exHOCMb OHMOs02UU A3bIKA

AHHOTAUNA

B OaHHOU cmamebe Uu3/10M4eHbl Pe3ynbmamsl KOHUENMyaau3ayuu rnoHAmMus
pasyMm, Kak obvekma mMexOucyurnsauHapHo20 MpPUKAAOH020 UCC/1e008aHUS.
Llene  nposedeHHO20  Meopemuy4ecKko20  QaHAAU3Ad —  2eHepuposaHue
Memoo0os10eu4eckoeo  OUCKypca,  Mpu200HO20 044  (PYHKUUOHA/IbHO20
MOHUMGHUS Pa3yma 8 KoHmeKcme rpobsaemsl 06pabomku ecmecmeeHHO20
A3bIKA, KaOK 00HOU u3 cocmasnsouwell pa3pabomok 8 cghepe UCKycCmeeHHO20
uHmennekma. Peanusayus KoOHUENmMyasabHo20 OUCKYpCd ocyujecmesneHda ¢
MTOMOWbIO  ABMOPCKO20 Memoodd CMpPYKMYpPHO-OHMOI02UYEeCKO20 aHA/U3a,
paspabomaHHo20 8 pycsae cucmemHo-mMmemoodoso02u4eckoli mpaouyuu WKosbI
[.M. LLleOposuyKoz2o u npedHa3Ha4eHHO20 0718 OeKCPUNMUBHbIX Ucciedo8aHuli
npeomemHsix obaacmeli MexoucyUnIUHApHbIX 06bEKMO8 Hay4YHO20 U3y4eHUs.
B pesynbmame CMPYKMypHO-OHMOA02UYeCKo20 QaHAAU3ad Hadcucmemsl,
onpedesneHbl coomeemcmeyowue Mecmo U posb  HernocpedcmeeHHo
usyyaemoli cucmemol (pa3yma), a MAKxce s1I0KAAU308AHbI ee nepsuyHsblli
fnpouecc U Mamepuas, OMUCAHbI CMPYKMYypPHO-(YHKYUOHAIbHbIE CBA3U.
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Ha 6a3ucHom yposHe pa3ym KOHUernmyasau3o8aH Kak 3HepeemuyecKuli
npouyecc, paszsopaqusaroWulica 8 nPoOcMpPaHcMeeHHo-epemMeHHol cpede u
conposoxoarowjelica apxemunu4eckum CMPYKMypuposaHuUeM HelpOHHbIX
umnynscos 8 06pasbl. OmMOenbHO MPOAHANU3UPOBAH 2eHEe3UC CUCmeMbl
C OMOWbID  MOCMPOEHUA  CMPYKMYPHO-OHMOsM02u4eckoli  Mampuysl,
ompaxcaroweli  UHUYUAAbHYO cmaduto  passumus pasyma. [lepeuyHeili
npoyecc KOHKpemu3uposdaH C MMOMOWbI 2emepo- U 2oMeocmamuyecKol
Ouxomomuu, a0 MaKxe OonucaHsl Haubosee cyujecmeeHHble 0cobeHHocmMuU
nocnedosamenvHoli  MPAHCcHopmayuu  Mamepuaaa  cucmemsl U ee
socxomOeHus K eepbanbHol mopgonozuu. [lposedeHO cmpyKmypHo-
OHMoso2u4ecKkoe cpasHeHue @YHKUUOHUPOBAHUA 8epbanbHO20 pasyma c
dosepbasnbHbIM yposHeM. [1poaHaAnU3uPOBaAHA MPAHCHoPMayus HelpOoHHbIX
ummnynscos nompebHocmell 8 cn108a, KAk pevesvle eOUHUUbI, UKcupyrowue
cemMmuomuyeckue 3Ha4YeHUs. Packpeimsl CmpyKmypHO-OHMos02u4yecKue cefAsu,
obycnasnusarwue peakmueHbole U  [POCMIEeKMUBHbIe  XapaKmepucmukxu
(PYHKUUOHUPOBAHUA cucmembl. Ap2ymMeHmupos8aHa no3uyua XpoHoso2uyecKol
nepsu4yHocmMu «cemuomuveckoli 2o0mosHocmu» K A3bIKY [0 OMHOWeEeHU
K Oebomy nocsnedHe20, KAK UHGOPMAYUOHHO-3HaKOoBoU modenu cpeosi.
CiopmynuposaHa eunomesza OGOMUHUPOBAHUA HA  HAYAAbHOM — amarne
paseumus  pasyma  3K30MCUXUYECKUX (yHKUuli Ha0 3HOOMNcuUxu4ecKkumu.
MpusedeHo meopemuuyeckoe 06OCHOBAHUE eurome3bl  HeuzbexHocmu
OHMOMO2UU A3bIKO 8 (PYHKYUOHAAbHOM MOHUMAHUU pPa3ymMa, npusedeHsl
coomsemcmeayroujue CmMpPYyKMypHO-OHMOoA02UYecKue ap2yMmeHmel, 8 MOom
yucse onuparouwuecs Ha npeocmassieHus o6 UHGPOPMAYUOHHOU 830UMOCBA3U
mexwoy agpgpekmamu u nompebHocmamu, coenacHo 83211008 [1.B. CumoHosa.
BoickazaHbl apeymeHmsi 8 Mone3y 6ezasnemepHamusHocmu memodosnoauu
A. TiopuHaa 8 UCCNe008aHUAX UCKYCCMBEHHO20 Pa3yMda.

Kniouyesble cnosa: pasym, GyHKUUOHANbHOe orpedeneHue, o0b6pabomka
ecmecmeeHH020 A3blKA, OHMOs02UA A3bIKA, UCKYCCMBEHHbIU UHMmMesnekm,
cucmema, 2eHe3uc, CmpyKmMypHas OHMOsI0_2UA.

——
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