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Editorial introduction

Language, Mind, and Computation in the Metaphors

of Cognitive Science
Pavel Baryshnikov (-)

Pyatigorsk State University, Pyatigorsk, 9 Kalinin Avenue, 357532 Pyatigorsk, Russia
pnbaryshnikov@pgu.ru

Abstract

Is the meaning of the text accessible to machine learning algorithms? With the success of computer science,
such questions are turning from philosophical into scientific and theoretical. Mind, behavior, and the
machine have been conceptualized differently at different times and in different research programs. This
concerns questions of intelligence, technology, and language: what is consciousness, can it be artificially
reproduced? What is language from the point of view of information theory and data models? Can a
language be expressive without the problem of the relationship between ontology and semantics? How
significant are the common characteristics of brains and computers? And do such characteristics exist, or
is computationalism in cognitive science just the result of scientific metaphor creation? The authors of this
issue of the journal Technology and Language answer these questions from various disciplinary positions.
What do computer metaphors in cognitive research point to: the properties of the objects being studied or
the properties of the methods? This is the key question that inspired this issue which is dedicated to the
history of the development of computer methods in cognitive science and the role of metaphor in this
process. The main theme is the relationship between computer technology and the theory of knowledge
which is expressed through metaphorical vocabularies of philosophical and scientific discourse. The
authors explore questions about the nature of consciousness, the relationship between mind and body, free
will, and the possibility of understanding human activity in terms of machine intelligence. These topics are
relevant today due to the rapid development of artificial intelligence and the need to understand its impact
on society. This issue is suitable for specialists in the field of cognitive science, philosophy, history of
science, as well as well as for anyone interested in the interaction of technology and human consciousness.

Keywords: Computer metaphor; Cognitive science; Computational methodology;
Language usage
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PGI[aKTopCKaH 3aMCTKa

A3bIK, pa3yM ¥ BbIYHMCJICHUSA

B MeTaopax KOTHUTUBHBIX HAYK

[TaBen HukonaeBuy BapeimHikos ()
[Iaturopckuil rocy1apcTBEHHbIN YHUBEpCUTET, pocnekT Kanununa, 9, 357532 Iaturopck, Poccus

pnbaryshnikov@pqgu.ru

AHHOTANUA

JlocTymieH 7 CMBICT TEKCTa ANTOPUTMaM MalIMHHOTO oOy4deHms? [lomoOHBIE BOMPOCHI € yCHEXaMH
KOMIIBPIOTEPHBIX HayK U3 (PUIOCO(CKHUX MpEeBpalIaroTcs B HAyYHO-TeopeTHueckue. Pasym, moBeneHmne u
MAaIlliHa OCMEBICIISIIOTCS TIO-Pa3HOMY B pa3HOE BPEMs M B Pa3HBIX HCCIICIOBATEIECKAX MPOTpaMMax. ITo
KacaeTcsi BOMPOCOB MHTEIUIEKTa, TEXHUKU U S3bIKA: YTO TaKO€ CO3HAHUE, MOXHO JIM €r0 MCKYCCTBEHHO
BocnpousBecTH? UTO Takoe A3BIK C TOUKH 3PEHUS TeopuH HHGOpMAIMK M Mojeneil JaHHbIX? MoXeT
SI3BIK OBITH BBIPA3UTEIILHBIM BHE MPOOJIEMbI COOTHOIICHHUS OHTOJIOT MU U ceMaHTUKK? HackoJIbko 3HAYHMBI
of1ue XapakTepUCTUKH MO3ra W KOMIbIoTepoB? M CyIIecTBYIOT 1M TakuMe XapaKTePUCTHKU WU
KOMIIBIOTAIMOHAIN3M KOTHUTHBHBIX HAYK 3TO JIMIIb Pe3yJIbTaT HAy4HOro MeTadopoTBopuecTBa? Ha atu
BOIIPOCHI C Pa3IMYHBIX IJUCHUIUIMHAPHBIX MO3WIHH OTBEYAIOT aBTOPHI HACTOSIIETO BBIMYCKa JKypHasa
“TexHonoruu u A36IK”°. Ha 4TO yKa3pIBalOT KOMIBIOTEPHBIE MeTa(QOpPHl B KOTHUTUBHBIX HCCIICTOBAHUSIX:
Ha CBOHCTBa M3y4YaeMbIX OOBEKTOB WJIM Ha CBOIcTBa MeTONOB? BOT KIIFOUEBOW BOIPOC, KOTOPBIA CTal
OCHOBaHMEM [UIS TIOSABJICHHS STOTO HOMEpa. OTOT BBITYCK TMOCBANICH WCTOPUH CTaHOBJICHUS
KOMITBIOTEPHBIX METOIOB B KOTHUTHBHBIX HAyKaxX M poii MeTadopsl B 3TOM mporecce. OCHOBHas TemMa —
B3aMMOCBSI3b  BEIUHCIUTECIPHOH TEXHHKA ¥ TEOPHH TI03HAHHSA, KOTOpas BEIpakaeTcs dYepes
MeTadopudeckue cioBapu GuUI0coHCKOro ¥ HAyYHOTO TUCKYpca. ABTOPBI UCCIICAYIOT BOIIPOCHI O IIPUPOJIC
CO3HAHMS, COOTHOIIIEHUH pa3yMa U Tejia, CBOOO/Ie BOJIM, a TAKXKE BO3MOXXHOCTH IIOHUMAHUS YEIOBEYECKOM
JISATENPHOCTH B TEPMHUHAX MAIIMHHOTO HMHTEIUIEKTa. DTH TEMBI aKTyalbHBI CETOJIHS H3-3a OBICTPOTO
Pa3BUTHS UCKYCCTBCHHOTO WHTE/UICKTA U HEOOXOIMMOCTH MOHMMAHUS €r0 BJIMSHHUS HA 0OMIECTBO. DTOT
BBIIMYCK MOMOMIET Ui CIEUUAINCTOB B 00JAaCTH KOTHHUTHBHBIX HaykK, (GUIOCO(UHU, UCTOPUU HAYKH, a
TaKKe JJIsl BCeX, KTO HHTEPECYeTCsl BOMPOCaMU B3aUMOJICHCTBHUS TEXHOJIOTHIA U YEJI0BEYECKOTO CO3HAHUSI.

Kurouesble ciioBa: Komnbiorepaas metadopa; KoruutuBHble Hayku; BeraucnurenpHast
METOI0JI0THsI; SI3BIKOBOM y3yC

Jast unruposanusi: Baryshnikov, P. Language, Mind and Computation in the Metaphors of Cognitive
Science I Technology and Language. 2023. Ne 4(4). P. 1-6.
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The history of the formation of computer methods in Cognitive Science is the result
of an amazing confluence of sociohistorical circumstances and theoretical and
technological metaphor creation that took place in the second third of the 20th century.
Of course, in the history of philosophy, mechanistic analogies have been encountered
earlier (“the world machine” by Nicolas Oresme and Nicholas of Cusa, the clockwork
mechanism of the “world machine” by Gottfried Wilhelm Leibniz, the “man-machine”
by Julien Offray de La Mettrie and Thomas Hobbes, and many others). The mysterious
connection between the history of computing and the theory of cognition is expressed
through the metaphorical vocabularies of the philosophical and scientific discourse of this
or that epoch. The origin of computer metaphor in Cognitive Science is traditionally
associated with Alan Turing's (1950) famous article “Machine Computation and
Intelligence” published in Mind, in which Turing asks: “Can a machine think?”” This work
served as a kind of manifesto for the translation of the purely engineering anti-essentialist
idea of machine imitation of human intellectual activity into the field of philosophical
speculations about the nature of consciousness, the relation between mind and body, and
free will. Given that in the mid-twentieth century the positions of behaviorism were still
strong, the computerized version of mechanicism with its strict mathematical notions of
computability and algorithmic structures made it possible to formulate reverse questions:
“Can human behavior, thinking, and consciousness be the result of algorithmic
computation?” or “Can human activity be understood in terms of machine intelligence
and consciousness treated as an emergent property of the brain's multi-agent network
structure?”

It would not be an exaggeration to say that the whole history of the formation of
Cognitive Science in the 20th and 21st centuries is an attempt to provide reasonable
answers to these questions. This attempt produced an entire dictionary of metaphorical
systems, and linguistic customs introduced these “dictionaries” into the everyday life of
science to such an extent that it has become difficult to distinguish a figure of speech from
a strictly scientific concept. Conceptually clarifying this relationship and grounding the
symbolic components of computer metaphor is the driving idea that inspired the authors
of the studies published in this issue.

Let us consider a summary of each of the articles, starting with the opening paper
»Body and Mind through the Lens of Mechanistic Metaphors: A History of Meaning
Aberrations” (Baryshnikov, 2023). It continues the author's series of publications devoted
to the mechanistic profile of computer metaphor rooted in the philosophy of Cognitive
Science The author argues that the semantic transfer of the properties of mechanisms or
machine calculators to representations of the structure of the body and the working
principles of the mind points to figurative universals that have persisted in recent
computer metaphors. Despite the rapid growth of knowledge and technology in computer
science, the computerist approach to explaining the nature of mind and consciousness
continues to retain archaic mechanistic features. It can be said that these considerations
are another stone in the foundation of the theory of scientific metaphor creation. The
heuristics of scientific metaphors even in the most advanced fields of knowledge are often
associated with archaic images. Are we not inheriting epistemological relics of the past
with linguistic imagery? - is one of the questions that prompted the author to write this
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text.

Svetlana Pesina's (2023) article “Anthropomorphic Metaphors as a Cognitive
Model for the Conventionalization of Thought” adopts a linguistic orientation. The paper
demonstrates the advantage of the invariant approach in describing the semantics of
anthropomorphic metaphors compared to the traditional approach. The author comes to
the conclusion that the constant emergence of new anthropomorphic metaphors and
semiosis processes is carried out with the participation of invariant semantic components.
According to this point of view, cognitive and linguistic processes cannot be considered
in isolation from human embodiment and principles of corporeal conceptualization.

Igor Nevvazhai's (2023) study “The Problem of Measurement in Quantum Physics
and the Description of Consciousness” takes the reader from the linguistic plane to the
field of philosophy of science. The specificity of the measurement procedure in the world
of quantum processes is that the consciousness of the observer becomes a kind of
“metaphorical prism.” In the history of physics many interpretations of physical
measurement have been proposed that are based on the analysis of “influence” of
consciousness on the results of measurement in quantum mechanics. The purpose of this
paper is to demonstrate that the problem of measurement in quantum physics is to find a
way to describe the activity of consciousness in the process of measurement as well as
the “influence” of consciousness on the physical world. In other words, the author points
to the primacy of semiotic procedures in attempts to describe strictly paradoxical
phenomena of quantum physics.

The text of Anna Kolovskaya and Andrew Ilin (2023) “Ontology of Artificial
Intelligence Ontology as a Field of Engineering” can be characterized as an apologia of
metaphorical heuristics. The authors consistently review classical ontologies (structured
systems of concepts) in the field of theoretical doctrines of language and come to the
conclusion that the formal-conceptual language of rationalism needs to be revised. Such
a transformation requires different tools from what the neural network computing
revolution can offer today, namely semantic tools such as symbols and metaphors.
Whether modern Al will be able to generate the principles of metaphorization of the
image of the world is a question that still awaits an answer.

In the article “The Phenomenological Justification of the Information Model of
Consciousness” Svetlana Kuskova (2023) analyzes the foundations of the information
theory of consciousness. She does so by confronting an approach in Russian philosophy
that is represented by the works of David Dubrovsky with Charles Sanders Peirce‘s
framework for a non-Cartesian phenomenology. The result of the reasoning is the
statement that the philosophical foundation of the information model is not a certain
version of materialism, but phenomenology without reference to subjective experience.
It is worth noting that her paper can serve as a comprehensive exegesis of the complex,
metaphorically and conceptually rich content of Dubrovsky’s texts that are devoted to the
problem of informational causality, the nature of subjective reality, and the ontology of
the ideal. Such an interpretative approach only enhances the value of the author's
analytical work.

This special issue concludes with Grigory Tulchinsky's (2023) paper with the title
“Subjectivity as Problem and Focal Point for Interdisciplinarity” which is difficult for
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English-speaking readers. Despite the complexity and high topicality of the author's style,
the text summarizes the whole set of problems discussed in the previous articles.
According to the author's position, subjectivity is the core of civilization, the “central
processor” that generates cultural metaphors. And this core is threatened today by the
high level of imitativeness of artificial intellectual systems. The author urges not to forget
the communicative technologies of the past, which put subjectivity at the foundation of
culture: “Digitalization standardizes - reproduces, consolidates and formalizes [...]” while
“[...] the acquisition and transmission of knowledge is always linked to the possibility of
,embodying’ meaning in communication with a teacher, a leader, group work.”
(Tulchinsky, 2023, p. 83). The result of the reflections is a statement about the necessity
of professional humanitarian expertise under conditions of unprecedented scale of socio-
cultural and (post)anthropological engineering.

Thus, all articles included in the special issue “Language, Mind, and Computation
in Metaphors of Cognitive Science” are organically united by one narrative motif. The
authors demonstrate the diversity of approaches to the study of metaphor and its role in
the formation of scientific and cultural concepts. The works clearly demonstrate both
heuristic and “myth-making” functions of scientific metaphors, leading researchers of the
nature of the human mind to dangerous analogies, behind which lurks the imagery not
only of the language of science, but quite likely also of new ideological programs.

In conclusion, it should be noted that all articles of the issue were created under the
direct or indirect influence of the authors' joint work within the framework of the First
All-Russian Conference “Consciousness, Body, Intellect, and Language in the Age of
Cognitive Technologies” (Lektorsky, 2023). The interest in this topic on the part of
representatives of various theoretical directions confirms the fact that metaphors in
cognitive research are not only a characteristic of the language of science, but also an
effective cognitive tool.
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Body and Mind through the Lens of Mechanistic Metaphors:
A History of Semantic Aberrations

Pavel Baryshnikov (-)
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pnbaryshnikov@pgu.ru

Abstract

The mechanistic profile of the computer metaphor of consciousness has special attractive properties. The
history of the formation of mechanistic explanations of the nature of the mind indicates a deep relationship
between the methods of the epistemology and the level of development of engineering and technical
knowledge of a particular era. The semantic transfer of the properties of mechanisms or machine computers
to the idea of the structure of the body and the principles of the mind indicates figurative universals that
have been preserved in the computer metaphor of recent times. Despite the rapid growth of knowledge and
technology in the field of computer science, the computational approach to explaining the nature of mind
and consciousness continues to retain archaic mechanistic features. At the first stage of the discussion, |
turn to the key question of the reasons and cultural context for the transformation of the expression “The
body is a machine (mechanism)” into the expression “The mind is a machine (mechanism).” Due to its
technological efficiency, the ideology of mechanicism formed in European cognitive culture the logical
principle of transferring bodily properties to mental properties, despite the obvious contradictions. This
paper provides a detailed analysis of these contradictions. The paper goes on to substantiate the connecting
link between the psychophysical problem of consciousness and the reduction of mathematical functions to
computational procedures implemented through physical machine calculation has become a connecting link
in the psychophysical problem of consciousness. From a mechanistic point of view, a computing machine
began to represent a motor and comparative model of the work of thinking. The final part examines the
further evolution of computationalism and the correlation of the methods of this approach with discoveries
in the field of computer science. The reasons for the “stability” of the mechanistic vocabulary in modern
cognitive sciences are identified.

Keywords: Computer metaphor; Mechanicism; Computational theory of consciousness;
History of computing; Functionalism
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Tesi0 1 pa3yM B onITUKE MeXaHUCTUYECKUX MeTadop:
Hceropusi cMbICJI0BBIX a0eppauuii
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AHHOTanus

MexaHucTuueckuii mpoQuib KOMIBIOTEPHOU MeTadopbl CO3HaHHS 00J1aJaeT 0COOBIMU NPUTATATEILHBIMU
cBOMcTBaMH. VICTOpUSI CTaHOBJIEHHS MEXaHUCTUYECKHX OOBSICHEHWH NPHPOJIBI pasyMmMa YKa3blBaeT Ha
TIIyOMHHYIO B3aUMOCBSI3b METOJIOB (DMIIOCO(CKOH TEOPHH MO3HAHMSI C YPOBHEM Pa3BHTHs HHKEHEPHO-
TEeXHUYECKOTO 3HAHUSA TOM UM UHOU 31oXxu. CMBICIOBO IEPEHOC CBOMCTB MEXaHM3MOB MJIM MAaIIMHHBIX
BBIYMCIINTEIICH Ha PEICTaBICHHE 00 YCTPONCTBE Tela M NPUHIIUIIOB PadOTHI yMa yKa3bIBaeT Ha 0Opa3HbIe
YHHBEPCAIIH, KOTOPhIE COXPAaHUIINCh M B KOMITBIOTEPHOH MeTadope mocneanero spemMeHn. Hecmotps Ha
OypHBII pOCT 3HAaHUS U TEXHOJIOTHH B 00JIACTH KOMIBIOTEPHBIX HayK, KOMIBIOTAIIHOHAINCTCKUH MTOIX0
K OOBSICHCHHIO NPHUPOABI pa3yMa M CO3HAHUS MPOJODKAECT COXPAHATh apXaWdHbIe MEXaHUCTHYECKHE
4yepTbl. Ha nmepBom 3Tarme paccyxaeHui Mbl oOpamnaeMcst K KIIF0YeBOMY BOIIPOCY O IPHYMHAX ¥ BPEMEHH
TpaHchopManuu BeIpakeHus “Temo — 3To mammHa (MexaHH3M)” B BeIpakeHHe “‘Pasym — 310 MammHa
(mexann3M)”. B cuny cBoeil TexHomornueckoi 3 GeKTUBHOCTH UACOJIOTH MEXaHHUI3Ma chopMupoBaza
B €BpOIEHCKON MO3HABATEIbHON KyJbTYpe JIOTMUECKUW MPUHIMUII IMEepeHoca TEJIECHbIX CBOWCTB Ha
CBOMCTBa MEHTAJbHBIC, HE B3Upas Ha O4YEBHJHBIC MPOTHUBOpeuns. B maHHON paboTe maercs IeTaabHBII
aHaM3 J3THX NpoTHBopeunil. Jlamee B cTaThe OOOCHOBBIBAETCS PACCYXIEHHE O TOM IIPUBE/ICHUE
MareMaTuueckux (YHKUMA K BBIYUCIMTENBHBIM MpOLEAypaM, peaju3yeMbiM uepe3 (uanueckuit
MAaIIMHHBIN CYET CTAJIO CBSA3YIONIMM 3BEHOM B IICMXO(U3UUECKOH MpobieMe co3HaHus. Beruncnnrenbaas
MallMHa C MEXaHHUCTUYECKOW TOUYKM 3pEHHS cTajla MpEeACTaBlsATh CO00i JBHraTelbHYI0 |
COIIOCTABUTEIbHYI0O MOJENb pabOThl MBIIUIEHHA. B 3aKIOYMTeNIbHONM YacTH paccMaTpUBaeTCs
JlaITbHEHNIas HBOIIONMS KOMITBIOTAIIMOHAIN3MA U KOPPEISALMH METOJI0B 3TOT0 NOAX0Ja C OTKPBITUSMH B
00J1acTH KOMIIBIOTEPHBIX HayK. PacKpbIBarOTCS MPUUYUHBI “yCTOWYMBOCTH MEXAaHHCTHYECKOTO CIOBaps B
COBPEMEHHBIX KOTHUTUBHBIX HayKaXx.

Kurouesnble ciioBa: KomnbrorepHas metagopa, Mexanuuusm, BoerancnurenbHas Teopust
co3HaHus, Mcropus BEIYACIUTENBHON TEXHUKH, DyHKIIMOHATIN3M
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INTRODUCTION

This article continues and expands on ideas presented in a previous publication
(Baryshnikov, 2023). which also proceeded from key considerations regarding the origin
of scientific metaphors.

The role of conceptual metaphor in scientific and technical cognition has been well
studied. The principle of the transfer of properties by analogy is a powerful heuristic
mechanism that provides for the birth of explanatory theories and working mechanisms
from bold, almost poetic comparisons. There are several approaches to studying the
cognitive functions of metaphor. In metaphor as a mechanism for the formation of
conceptual forms of thinking, a number of functions are traditionally distinguished:
heuristic, hypothetical, prognostic, simulating, nominative, axiological, etc. Despite its
long history, Russian and international researchers continue developing the topic of
metaphor in scientific knowledge (Amin, 2009; Chi, & Slotta, 1993; Kuzmina, 2019). A
second key consideration refers to the results of cognitive research of metaphor as a key
tool of knowledge generation lying at the junction of language, body, and consciousness.
In order not to plunge into the incredible volume of publications on this topic, it may be
enough to cite Steven Pinker’s review chapter (Pinker, 2016, pp. 290-336).

Before proceeding, some central terms should be clarified:

¢ A machine is a device that performs mechanical motions to transform energy,
materials, and information.

¢ A mechanism is a system of bodies designed to convert motions of one or several
bodies into constrained motions of other bodies (Nosko et al., 2002).

¢ A computer — here, a computer represents two mathematical abstractions (outside
the context of their technical implementation):

o a finite state machine (FSM) capable of reading sequences of input data
o a Turing machine as a computationally complete extension of a finite state
machine, capable of changing input data through formal transition rules.

¢ A metaphor is a figurative transfer of properties from one predicate to another
while preserving the original lexical form filled with new content.

¢ A combinatorial algorithm is a rule describing the method of constructing a certain
system of connections out of elements of the original set.

eA computational algorithm is a command for executing computational
transformations of input data into a result completely determined by these data.

e The Church-Turing thesis (in terms of Turing computability) states that any
algorithmically calculable function may be computed by a Turing machine that calculates
the values of this function.

This allows for the formulation of two baseline statements:

Statement 1: Deconstructing the metaphors used in an established “language game”
is a way to understand the epistemic value of the game itself (which includes entire
paradigmatic systems with sets of axioms, theories, hypotheses, rational beliefs and the
like (Peels, 2018)).

Statement 2: Legitimate semantic transfers (metaphors) in scientific knowledge
adapt language to the causal structure of the world, i.e., bring word usage to a consistent
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form.

Further considerations represent an analysis of the historical stages during the
formation of the mechanistic profile of the computer metaphor, which occupies a strong
methodological position in modern philosophy of consciousness. In my opinion, it is
necessary to identify the reasons why the traditional “human (body) — machine” metaphor
of the New Time was transformed into a more complex version of “mind — machine”.
What happened to the concepts of “mind” and “machine”? How have ideas about the
properties of computational procedures changed? What makes the counterintuitive
computer metaphor viable today? We will try to answer this series of questions or, at
least, outline theoretical solutions. It is also worth noting in the very beginning that |
proceed from the fact that the analysis of linguistic expressions in itself is not capable of
clarifying the question of whether matter, brain, and mind are representatives of the
category of “computational systems” or do we simply say so? The problem is that no
amount of empirical validity provides sufficient criteria for separating the truth of a
linguistic expression from the “fagon de parler” (“manner of speaking”).

OBSERVATIONS, FUNCTIONS AND MECHANISMS, AND THE
INDEXING PROBLEM

Earlier in my previous work, | pointed out the not entirely obvious (at least requiring
additional justification) historical relationship between the developmental stages of the
engineering sciences related to computing machines and philosophical teachings about
,man* and the nature of the human mind (Baryshnikov, 2022). Indeed, since the early
days of philosophy, historical types of ideas about human cognitive mechanisms were
closely related to the level of development of logical and linguistic theories as well as
engineering and technical knowledge. A peculiarity of this parallelism is presented
through the relationship between the development of computer technology and
ontological and epistemological concepts. The correctness of this thesis can be illustrated
with a large number of examples — from the combinatorial argumentation system of
Ramon Llull to Athanasius Kircher’s “Mathematical Organ”, the “Leibniz wheel” to the
modern wooden Turing machine built by Richard Ridel (2016). There are fundamental
works devoted to the role played by machine analogies in the formation of cognitive
sciences (for example, (Boden, 2008, p. 200)). Let me point out that for simplicity of
presentation I will not distinguish between the concepts of “computing machine” and
“logical machine,” because in this context the specification of the problems solved by
computation is irrelevant (For more information about the problem of defining the
concept, see (Shilov, 2019, pp. 8-11)).

Here | am interested not so much in the engineering side of the matter of the
mechanistic computationalism origins, but in the problem of a new “language game”
formation. At a certain stage, the rules of this “game” included the practice of using a
“machine vocabulary” when discussing classical philosophical issues concerning
cognitive processes; and vice versa — the metaphorical vocabularies of philosophy and
cognitive sciences have entered the word usage practices of computer engineers (Starjyk
& Prasad, 2011). It is also worth distinguishing between naive mechanicism — the key
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provision of which is expressed by the following formulation: the mind is a kind of causal
mechanism, a natural phenomenon that behaves according to system rules regularly like
the liver or heart (Crane, 2003, p. 1) — and the mechanistic position in the debate about
the definition of an effective computable function. According to this position, the human
mind is represented as the result of a calculating automaton that is capable of
understanding the content of a Godel sentence.

As the primary methodological basis for this work, | use a synchronic approach,
applicable in a number of historical and cultural disciplines. The advantage of this
approach is that interdisciplinary analysis (from literature, architecture, and philosophy
to the history of technology and everyday culture) of any historical era allows us to find
non-obvious relationships and identify their causes (Glazychev, 1989, pp. 8-10). It is
impossible to implement the entire plan within the scope of the article, but taking the first
step is possible. | believe that traces of semantic transfer that appeared during the
formation of a mechanistic picture of the world can be found in scientific and
philosophical texts.

If this approach is applied to the mechanistic profile of the computer metaphor and
its historical contextual vocabulary, then the key question will be when did the expression
“The body is a machine (mechanism)” transform into the expression “The mind is a
machine (mechanism)” and what were the causes of this transformation? That is, it is
necessary to trace the connection between technological images and ontological and
anthropological pictures in a synchronic view. Hidden in these seemingly simple
expressions are historical representations of such concepts as matter, function, measure,
calculation, algorithm, truth, and mechanism.

The etymology of the Greek word “unyovn” immediately gives a reference to
machine functionalism. In general terms, all dictionary meanings of the term “pnyovn”
can be reduced to the following series: tool, device, means, method, opportunity, trick
(Dvoretsky, 1958). This series of synonyms indirectly indicates two main characteristics
of functionalism: multiple realizability and neutrality of function. Note that the Latin
word “functio” itself goes back to the verb “fungere” (to perform, carry out, fulfill duties).
In my opinion, both characteristics are the result of metaphorization processes. Forming
the vocabulary of the language game in a particular subject area, the expression “X is
similar to Y turns first into the expression “X functions like Y*” and then into “X is Y.”
If X functions like Y, then X inherits the sets of rules that Y obeys. The search for
universal rules is one of the key features of the functionalist approach. It is not difficult
to understand that the search for universal rules for the functioning of the mind, coupled
with the expansion of anatomical knowledge and the complication of computer
technology, ultimately led to technological parallelism “The mind is a machine.” This
technological parallelism is the result of metaphorical transfer.

Actually, Nature was the first “observable mechanism” in the history of humankind,
and it still is. Inventing megalithic or other architectural “instruments” for observations
and timekeeping, humans created systems of technical indices that designated and
predicted events through the states of this “mechanism.” It would not be an exaggeration
to say that the first observatories and gnomons (from the Greek I'vopwv — pointer)
became the first computing mechanisms. The functional and operational levels of the use
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of the first symbolic mechanisms are evident from the following quotation, which
describes the method of predicting lunar events using the marks of Stonehenge (ca. 30th
century BC): “It has been established that if you take three white pebbles a, b, ¢ and put
them into holes numbered 56, 38, 19, and then take three black pebbles x, y, z and put
them in holes numbered 47, 28, and 10, and every year (say on the day of the summer and
winter solstice) move the marker stones in a circle into adjacent holes, then this simple
operation would allow to accurately predict all important lunar events over many
hundreds of years” (Pipunyrov, 1982, p. 17). The mechanization of measurements is
already evident in the first odometers (drums with pebbles on the axles, counting the
“mileage” of a chariot) used by Archimedes (3rd century BC) and Marcus Vitruvius (1st
century AD). Even at these early stages of technical thought development, the most
important functionalist principle arose — the state of the computing system indicates (is
an index of) a real event or state of affairs. It can be argued that any meaning of inferential
expressions indicates their physical correlate. A fact of the physical world becomes a
denotation of the signifier expressed in the functional state of the system. For machine
functionalism, a stable correlation between the physical state of the system and the value
in an abstract table cell is vital.

Over time, timekeeping instruments and spatial models of natural processes have
been miniaturized. The mathematical component of observation and accounting evolved
from the conventional marks on the fire or water clocks and angles, azimuths, and
sunrise/sunset points of celestial bodies relative to the horizon to gear ratios of the wheel
system. The observed dependencies of natural processes became representable through
complex geometric relationships of angles and radii and the physics of a multi-stage
gearbox. A unique example of an ancient astronomical calculator based on a wheel drive
is the Antikythera mechanism (Merchant, 2017).

The history of computer technology indicates that the signified, associated with the
indices of the simplest instruments (calculating frames, abaci, rosaries, stones), eventually
shifted to the area of abstract mathematical ideas. The spatial model of the calculator now
points not to the position of celestial bodies and not to the sequence of time periods, but
to some mathematical facts in the user’s head.

BODY AS A MECHANISM

In the history of humankind, mechanisms have always been applied tools that solve
specific problems in the profane world of everyday life. Humanity had a supernatural
status through which passed the border of the earthly and the heavenly, the profane and
the sacred. This is clear from the history of medicine. In the late Middle Ages, the
theological concept of “body” (c®dpo — torso, body), as something indivisible, was
transformed into the medical concept of “organism” (6pyavov — tool, instrument,
machine) meaning a set of organs, instruments or mechanisms.

During this era, mechanized figures were used to create visual and emotional effects
in missionary work. In the 15th century, the Rood of Grace at Boxley Abbey in Kent
(England) was a mechanized likeness of Jesus on the cross that moved eyes, lips, and
other body parts (Groeneveld, 2007). Automated angels and animated biblical scenes
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were becoming commonplace: automata in the interior and exterior of churches were
familiar features of the daily life of 15th-century townspeople (Riskin, 2016). On the one
hand, these devices attracted pilgrims and were perceived by many parishioners as a
miracle; on the other hand, the development of automata improved engineering and
consolidated the metaphorical image of the body as a mechanism and movement as the
change of position of a set of material points.

Design developments in the field of military gear played an important role in the
formation of mechanistic ideas about the body. The development of fastenings, joints and
hinges in the manufacture of knights’ plate armor required a thorough study of the
mechanical principles of the human body movement. Up to a certain point, “mechanics”
as a worldview metaphor did not pretend to represent ideas about human nature and the
structure of the Universe.

Later, in the 16th and 17th centuries, technological breakthroughs in the field of
optics allowed to see the human body as many interconnected technical units. Galileo and
Santorio’s microscopes and thermoscopes made it possible to visualize the human body
as a collection of smallest functionally interconnected parts. Authors of treatises on
iatromechanics (from Ancient Greek iotpog and pnyavn, literal translation — “medical
mechanics™) believed “that the hand acts like a lever, the chest is like a blacksmith’s
bellows, the heart is like a pump, and the glands are like sieves” (Baglivi, 1827) (See also
illustrations in the appendix to the treatise on biomechanics by G. Borelli “De Motu
Animalium” (“On the Movement of Living Beings” (Borelli, 1680; Maquet, 1989).

From this perspective, the human body is a mechanism that changes its functional
states. This view is reflected in the evolution of “metaphorical vocabularies” of medical
knowledge, starting with the texts of Hippocrates and Galen (Boden, 2008). The essence
of machine functionalism can be expressed in a formulation applicable to a technical
device of any complexity, the use of which allows to expand the range of possibilities for
the user: the functional state of the system is the value of a set of tautological analytical
expressions that describe this state of the system. This statement can be illustrated through
physical metaphors used in defining the functional properties of the cardiovascular
system: “the functional states of the cardiovascular system include heart rate, blood
pressure, stroke and minute volumes, amount of circulating blood, and blood flow
speed.”

As we see, even before the formation of a full-fledged Cartesian mechanistic
paradigm, sets of metaphors (with components of elementarism and atomism) began to
be used in language practice to express ideas about the body, life, movement, and general
mechanisms of development. The term “mechanism” ceases to be an allegory and turns
into a functional description of the studied structures of the human body and principles
of thinking. René Descartes’ mechanism is based on the problem of energy conservation
and transmission, and on the intractable problem of physical causation. The main issue
was not the search for universal rules that set the algorithm of action for bodily
“mechanisms,” but the reasons for the generation and transmission of vital energy and
primary impulses. Looking at Descartes* style of philosophizing from the perspective of
the history of cognitive sciences, his substance dualism (if) has set the direction for the
development of two opposing approaches. On the one hand, empiricists, who derived all
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the properties of the system from experience, accepted the mechanistic paradigm in its
pure form. It can be assumed that the concept of self-learning neural networks would not
have been surprising, for example, to Thomas Hobbes. On the other hand, Descartes’
ideas fueled the interest of rationalists in the search for innate ideas and universal concepts
that make it possible to construct consistent judgments of a “universal science.” For
instance, Gottfried Wilhelm Leibniz pointed to the “linguistic” foundations of Descartes’
analytical geometry, emphasizing that bringing geometry problems to the form of
equations allows designing an example of the use of a universal computational language
that can consistently express all the true judgments of science.

Mechanicism as an ideology of the Enlightenment was strengthened due to
successes in the design of mechanisms capable of performing quite complex actions (for
example, the automatons of Jacques de Vaucanson (Fron & Korn, 2019)). Raising the
question of mechanization of arithmetic operations became possible thanks to a number
of discoveries in the field of theoretical mechanics, materials science, ballistics, and
watchmaking. Note that Christian. Huygens’ balance wheel created by him in 1674
finally made it possible to design precise chronometric instruments. This discovery led to
developments in the construction of navigational and geodetic cartographic instruments.
The application of uniform counting of abstract units to the dynamic states of bodies
became the basis for discoveries in dynamics and kinematics. The convergence of applied
aspects of mechanics with the implementation of abstract mathematical functions is also
due to the fact that the principles of energy motion and conservation began to be
conceptualized in an extremely abstract, idealized form. An example is Lazare Carnot’s
theorem “on the conservation of living forces,” which uses the term “absolutely inelastic
impact” (Brodyansky, 2004). The history of computer technology clearly shows how
machines capable of performing mechanical calculations became more complex and
miniaturized. Forms of logical reasoning and rules that lead reasoning to true conclusions
were implemented through arithmetic operations. Let us note that the practical
significance of inventions such as “Pascalina” or Leibniz’s stepper reckoner was only to
speed up the process of voluminous routine calculations with the help of machines, and
not to surpass humans in methods. Here lies the key principle of classical
computationalism — first formalize the procedures of human thinking, then implement a
formal logical circuit in a computing device. Thinking here means a computational
algorithm of any complexity.

The problems that the developers of thinking algorithms encountered in the early
stages were not of a conceptual, quantitative nature. Even in the early stages of using
combinatorial algorithms when trying to create a universal language, thinkers were faced
with the limitations of a system of signifiers of any power in relation to the properties of
the Universe. The development of Llull’s ideas through the efforts of Giordano Bruno,
Paul Guldin, Marin Mersenne ended with calls for an infinite number of statements due
to the endless generation of alphabetic atomistic systems (Eco, 2016, pp. 400-401).
Quantitative problems associated with the strict requirement that the calculator be an
index indicating the real state of affairs (no matter whether in the world or in the head of
a mathematician or chess player) have accompanied the entire history of computer
technology. Michail Moissejewitsch Botvinnik (1975) convincingly shows this in his
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reasoning about the algorithmic nature of the chess game. The number of possible chess
positions is finite and enumerable, but creating a sorting and selection algorithm would
require incredible resources (p. 9) (The history of overcoming the quantitative barrier
with the help of machine learning is quite short and requires separate consideration. Here
| refer the reader to the published results of my research (bapeimaukos, 2021)).
Improving the principles of machine operations has expanded the class of problems
that can be solved. The mechanics of abstract calculation, which makes it possible to
automate the process of consistent reasoning, is no longer tied only to implementation
through wheel-chain or steam drives. The task now was to formalize relationships and
actions within the framework of logical rules. In the 17th to18th centuries, the possibility
of creating a machine that mechanizes the process of arithmetic reasoning becomes a way
to debunk the image of the human being as the highest Divine creation. The image and
likeness of God, revealed in the intellectual creative process of humans, can now be
enhanced by mechanical means. This is how a smooth transfer of images gradually took
place. If “machine” is defined as “a device that performs mechanical movements to
transform energy, materials, and information,” then the logic of the transfer is expressed
by the sequence below:
(1)  The body is a machine.
(2) All derivatives of bodily functions are explainable mechanically
(algorithmically).
a. The mind is derivative of bodily functions.
b. Therefore, the mind is explainable mechanistically (algorithmically).
(3) The mind is a machine.
Unlike expressions (2), (2a) and (2b), expressions (1) and (3) do not have a strict logical
connection due to the absence of a purely metaphorical premise “everything that can be
explained mechanically is a machine.”

THE MIND IS A FUNCTION OF A MACHINE

Latin “functio” means “fulfillment”, “execution.” This is an instrumental action,
the commission of which demonstrates the meaning (more precisely, the purpose) of this
action. It is not difficult to imagine how the historical dispositions of the mechanistic
picture of the world were transferred from the field of anatomy and physiology to the
field of computational procedures. The development of watchmaking is closely related to
the development of computing mechanisms. In the 16th century, in addition to crown and
lantern wheels, gears, racks and wheels with triangular, rectangular and trapezoidal teeth
are becoming increasingly common in watches. Designers were looking for a universal
method for implementing mathematical operations; a method that would ensure minimal
friction and durability of parts. Innovative in the mechanistic period of computer
technology development was the idea that transformation of mathematical functions will
reduce computational procedures to those operations that can be implemented through
machine calculation. Thus, the idea of creating a universal language of logic is revived
again. The expressions of this language could be realized in the symbols of mathematics
and in the physical parameters of a computing machine. From a mechanistic point of
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view, a computing machine is a driving and comparative model of thinking operations.
At the turn from the 16th to the 17th century, the classical philosophical problem of
finding the foundations of a universal language is superimposed on the successes of
engineering and the technical sciences. The history of the use of combinatorial algorithms
in the theory of knowledge indicates that the reasons for such a search could be very
different — from a religious-mystical explanation of the forms of divine reality to attempts
at reconciling church institutions and harmonizing the political landscape (Eco, 2007, p.
277). One of the key questions in the philosophical search for a universal language in
Leibniz’s (1693/1991) formulation sounds quite simply: “What is the maximum number
of true, false and even meaningless statements that can be formulated using a finite
alphabet?” (quoted from Eco, 2007, p. 278).

The technical implementation of calculations can vary: these can be systems of
wheels that transmit numerical values and summation functions to the output interface
(Samuel Moreland’s adding machine, Blaise Pascal’s “Pascalina”, Leibniz's stepped
reckoner); or sticks marked so as to implement the “lattice” method of multiplication
through comparison of rows (John Napier’s bones, Claude Perrault’s Abaque
Rhabdologique); or a combination of both methods (Wilhelm Schickard’s calculating
clocks). Later, new architectures of “mechanical processors” will be implemented: Joseph
Marie Jacquard’s loom programmed by punch cards, Maurel and Jayet’s s system of gear
wheels with pointer indication “Aritmorel”, and, finally, Charles Babbage’s analytical
engine, a device that was much ahead of its time (O’Regan, 2021). This machine already
contained such elements as memory, an arithmetic unit, a control unit, and an input/output
interface. In the article “On the Mathematical Powers of the Calculating Engine,”
Babbage describes the logical-arithmetic structure of his machine and puts forward the
idea that such units will be able to implement the work of the brain. Let us pay attention
to the fact that in this work Babbage already raises the question of analogies between
machine procedures and mental procedures, and dwells on the ways of using these
analogies (Babbage, 1982, p.31).

A key step in the invention of a universal abstract computer was the creation in
1936 by Alan Turing of a formal model that was complete and capable of transforming
input data through elementary computational procedures into restructured output data.
Methodological reduction has stopped (it is difficult to find something more elementary
than the distinction between the symbols 0 and 1). The search for a universal description
language stopped at a two-digit alphabet, but this has an undeniable advantage: the
operation of logical electrical circuits is identical to Boolean algebra. The simplicity of
implementing binary code through the states of electronic computers has led to the rapid
growth of scientific knowledge in the theory of algorithms and computability, information
theory. This led to the rapid development of technology, the growth of computing power,
and the miniaturization of computers. Computer modeling has become “commonplace”
since the so-called cognitive turn in philosophy and applications, which has led to a strong
entrenchment of the computer metaphorical vocabulary in the sciences studying the brain,
mind, thinking, and cognitive processes. The stages of the key ideas formation in the
cognitive sciences of the 20th century are discussed in detail in the Howard. Gardner’s
(1998) work.
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The whole variety of approaches that express the significant epistemological
consequences of the metaphorical transfer of computing device properties to the
functional morphology of the mind can be expressed in several provisions:

e Consciousness (mind) may be considered as a system that implements symbolic
calculations. Information is represented in consciousness symbolically. The
computer program and consciousness are realized through serial execution of
procedural steps. Cognitive processes in this perspective acquire the properties
of a discrete sequence of changeable states.

e The processed information is analyzed by registering calculation symbols (in
terms of the Turing machine, printing symbols on a memory tape) and reducing
mental operations to these symbols. Mental states in this case are understood as
the result of processing different types of information.

¢ Information processing is organized according to the principle of stages
distributed across modules of the entire system.

e Cognitive processes, like computer processing of information, occur over time.
The duration and chronological sequence of each process can explain the nature
of this process and the principles of its information organization.

e The mind (like any computing system) is a system with a limited set of
functionality.

The classical Computational Theory of Mind with its symbolic combinatorial
approach emerged due to the controversy surrounding the Church-Turing thesis
associated with the restrictions that Turing proposed to impose on the configurations of
human working memory. Actually, the answer to Leibniz’s question about the
possibilities of constructing statements in a limited alphabet is formed within the
framework of technological breakthroughs of the first half of the 20th century. In their
works, some authors give us the following generalizations, which directly indicate
methodological limitations on the increment of “brute computational force”:

e The directly recognizable symbolic configuration uniquely determines the next

computational step.

e There is a fixed number of states that must be taken into account.

¢ Only directly recognizable character configurations are changed.

e New observed configurations are within a limited distance from the directly
observed previous configurations (Ershov & Tselishchev, 2012).

A paradoxical situation arises here. The so-called human version of the Church-
Turing thesis becomes true under the condition that “any function that can be calculated
by a human computer is Turing-computable” (Tselishchev & Ershov, 2005). But at the
same time, data from the empirical sciences of consciousness indicate that the work of
consciousness and the brain does not satisfy any of the listed restrictions which are
necessary conditions for the equivalence of thinking and calculation. Human
mathematical operations are ontologically distinct from the effective computability
function implemented in a Turing machine. In this case, mutually exclusive requirements
must be applied to the human mind in terms of classical computationalism: 1) to
implement effective Turing-type computation, the mind must implement functions that
can be computed by a deterministic mechanical device; 2) in this case, the mind must be
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capable of realizing the truth of Godel’s sentence, which is not characteristic of
deterministic mechanical devices.

CONCLUSION

The transfer of properties of technical systems and functional principles for the
implementation of computational procedures has become the conceptual basis of the
computer metaphor. | can use even stronger words: this transfer has become the figurative
framework of the entire computationalist paradigm. Today, the combinatorial evidentiary
mechanisms of Llull (Bonner, 1997), analogies of brain function and resonance in
stringed musical instruments in the works of Julien Offray de La Mettrie, mechanistic
design metaphors in the works of Descartes and Leibniz are well studied. In the course of
technological development, the relationship between the ideas of electrodynamics and the
principles of signal telecommunications (telegraph metaphor) was transformed into the
so called “cybernetics of nervous activity.” These analogies are widespread in studies of
muscle tissue, the nervous system, and the brain (see the works of Ivan Michailovich
Sechenov, Ivan Petrovich Pavlov) (Wiener, 2019). Technological breakthroughs in the
field of mathematics, cryptography, and communication and information theory in the
1930-40’s completed the formation of the computer metaphor in the theory of
knowledge. It is obvious that the development of computational approaches to human
cognition procedures has had a serious impact on the development of engineering
methods of artificial intelligence. The enthusiasm that was characteristic of research in
the 1960’s regarding the integration of the methodology of artificial intelligence and
cognitive psychology into a unified knowledge about the “mechanics” of human
intellectual processes gradually gave way to a more balanced position. This tendency is
due to the fact that the intentional properties of consciousness turned out to be much
broader than representative functional procedures. Added to this was the unclear semantic
nature of the calculated symbols themselves and the traditional psychophysical problem
of consciousness which has not lost its relevance. However, today, during the “Al Thaw”
at the stage of rapid development of large language models, | again see the return of the
old “metaphorical dictionaries,” but in an inverted form. Now, terms describing mental
states and mental activity of a human being (“think”, “see”, “imagine”, “recognize”,
“learn”, “predict” “prove”, etc.) are applied to large neural network models and the results
of their calculations on an enormous array of data are without any reference to their
metaphorical meaning. Hence gradually, in the practice of word usage, machines again
acquire human features.

99 ¢¢

REFERENCES

Amin, T. G. (2009). Conceptual Metaphor Meets Conceptual Change. Human
Development, 52(3), 165-197. https://doi.org/10.1159/000213891

Dvoretsky, I. Kh. (Ed.). (1958). Ancient Greek-Russian Dictionary: About 70,000 words,
[Vol. 2]. GIS.
Babbage, C. (1982). On the Mathematical Powers of the Calculating Engine. In B.

18
soctech.spbstu.ru


https://doi.org/10.1159/000213891

Technology and Language Texnomnoruu B uadocdepe, 2023. 4(4). 7-23 ﬂ
Y

Randell (Ed.), The Origins of Digital Computers (pp. 19-54). Springer Berlin
Heidelberg.

Baglivi, G. (1827). Opera omnia medico-practica et anatomica [All Medical-Practical
and Anatomical Works]. Sumptibus Leopoldi Vossii.

Baryshnikov, P. N. (2022). Mind as Machine: The Influence of Mechanism on the
Conceptual Foundations of the Computer Metaphor. RUDN Journal of Philosophy,
26(4), 755-769. https://doi.org/10.22363/2313-2302-2022-26-4-755-769

Baryshnikov, P. N. (2021). Difficult Points of Chess Metaphor in the Theoretical
Questions of Language and Mind. Epistemology and Philosophy of Science, 58(2),
95-112. https://doi.org/10.5840/eps202158231

Baryshnikov, P. N. (2023). Vychislitel'nyye mashiny, telo i razum: metaforicheskiye
istoki mekhanisticheskogo komp'yutatsionalizma [Computing Machines, Body and
Mind: Metaphorical Origins of Mechanistic Computationalism]. Philosophical
Problems of IT & Cyberspace, 1, 4-13. https://doi.org/10.17726/phillT.2023.1.1

Boden, M. A. (2008). Mind as Machine. A History of Cognitive Science. Clarendon Press.

Bonner, A. (1997). What was Llull up to? In M. Bertran, & T. Rus. (Eds.),
Transformation-Based Reactive Systems Development. ARTS 1997. Lecture Notes
in Computer Science (vol. 1231, pp. 1-14). Springer. https://doi.org/10.1007/3-
540-63010-4 1

Borelli, A. (1680). De motu animalium. Opus posthumum [On the Movement of Animals.
Posthumous Work]. Ex typographia Angeli Bernabo.

Botvinnik, M. M. (1975). O kiberneticheskoy tseli shakhmatnoy igry [On the cybernetic
Goal of the Chess Game]. Soviet radio.

Brodyansky, V. M. (2004). Sadi Carnot, the founder of thermodynamics. Fizmatlit.

Chi, M. T. H., & Slotta, J. D. (1993). The Ontological Coherence of Intuitive Physics.
Cognition and Instruction, 10(2/3), 249-260.

Crane, T. (2003). The Mechanical Mind: A Philosophical Introduction to Minds,
Machines, and Mental Representation. Routledge.

Eco, U. (2007). The Search for the Perfect Language. Alexandria.

Eco, U. (2016). From the Tree to the Labyrinth. Historical Studies on the Sign and
Interpretation. Academic project.

Ershov, Yu. L., & Tselishchev, V. V. (2012). Algorithms and Computability in Human
Cognition. Publishing House SB RAS.

Fron, C., & Korn, O. (2019). A Short History of the Perception of Robots and Automata
from Antiquity to Modern Times. In O. Korn (Ed.), Social Robots: Technological,
Societal and Ethical Aspects of Human-Robot Interaction. Human-Computer
Interaction Series (pp. 1-12). Springer. https://doi.org/10.1007/978-3-030-17107-
01

Gardner, H. (1998). The Mind's New Science: A History of the Cognitive Revolution.
Basic Books.

Glazychev, V. L. (1989). Copernican Gemma, World of Science in Fine Arts. Soviet
Artist.

Groeneveld, L. A. (2007). Theatrical Miracle: The Boxley Rood of Grace as Puppet.
Early Theatre, 10(2), 11-50.

19
soctech.spbstu.ru


https://doi.org/10.22363/2313-2302-2022-26-4-755-769
https://doi.org/10.5840/eps202158231
https://doi.org/10.17726/philIT.2023.1.1
https://doi.org/10.1007/3-540-63010-4_1
https://doi.org/10.1007/3-540-63010-4_1
https://doi.org/10.1007/978-3-030-17107-0_1
https://doi.org/10.1007/978-3-030-17107-0_1

Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BeITIycKa 361K, pazym u 8bluucienis 8 Memaghopax KOHUMUEHsIX HAVK ™~

Kuzmina, E. V. (2019). Kontseptual'naya metafora kak forma predposylochnogo znaniya
v sovremennom Yyestestvoznanii [Conceptual Metaphor as a Form of Prerequisite
Knowledge in Modern Natural Science] [Doctoral dissertation]. Kazan State
University.

Leibniz, G. W. (1991). De L’Horizon de la Doctrine Humaine la Restitution Universelle
[The Horizon of Everything Human] [M. Fichant, Ed.]. Vrin. (Original work
published 1693)

Magquet, P. (1989). Borelli: De Motu Animalium. Un premier trait¢ de biomécanique
[Borelli: De Motu Animalium. A first Treatise on Biomechanics]. Acta Orthop.
Belg, 55(4), 541-546.

Merchant, D. (2017). Antikythera Mechanism: The Most Mysterious Invention of
Antiquity. Alpina non-fiction.

Nosko, P. L. (2002). Texts of Lectures on the Discipline “Theory of Mechanisms and
Machines” for Distance Learning Students. Publishing house VUNU after V. Dalia.

O'Regan, G. (2012). A Brief History of Computing [3rd ed]. Springer.
https://doi.org/10.1007/978-1-4471-2359-0

Peels, R. (2018). Epistemic Values in the Humanities and in the Sciences. History of
Humanities, 3(1), 89-111. https://doi.org/10.1086/696304

Pinker, S. (2016). The Stuff of Thought. Language as a Window into Human Nature.
URSS and Librkom.

Pipunyrov, V. N. (1982). History of Watches from Ancient Times to the Present Day.
Nauka.

Ridel, R. (2016). Mechanical Turing Machine in Wood.
https://gwern.net/doc/cs/hardware/2017-ridel.pdf

Riskin, J. (2016). The Restless Clock. A History of the Centuries-long Argument over
what Makes Living Things Tick. University of Chicago Press.

Shilov, V. V. (2019). On the way to Artificial Intelligence: Logical Machines and their
Creators. Lenand.

Starjyk, J. A., & Prasad, D. K. (2011). A Computational Model of Machine
Consciousness International Journal of Machine Consciousness, 3(2), 255-281.
https://doi.org/10.1142/S1793843011000819

Tselishchev, V. V., & Ershov, Yu. L. (2005). Algorithmization of Knowledge and its
Limits (Study of the Representation of Thinking in Logical-mathematical
Languages of the First and Second Orders, Computability in the Light of Church’s
Thesis and the Scope of Godel and Tarski's Restrictive Theorems).
https://www.sbras.ru/files/files/rep/rep2005/tom2/pdf/125.pdf

Wiener, N. (2019). Cybernetics or Control and Communication in the Animal and the
Machine. The MIT Press.

20
soctech.spbstu.ru


https://doi.org/10.1007/978-1-4471-2359-0
https://doi.org/10.1086/696304
https://gwern.net/doc/cs/hardware/2017-ridel.pdf
https://doi.org/10.1142/S1793843011000819
https://www.sbras.ru/files/files/rep/rep2005/tom2/pdf/125.pdf

Technology and Language Texuomnoruu B uadochepe, 2023. 4(4). 7-23

CBEJAEHNS Ob ABTOPE/ THE AUTHOR

IMaBen Hukonaesuy BaphInIHUKOB, Pavel Baryshnikov, pnbaryshnikov@pgu.ru,

pnbaryshnikov@pgu.ru, ORCID 0000-0002-0729-6698 ORCID 0000-0002-0729-6698

Cratbst noctynuna 1 gexabps 2023 Received: 1 December 2023

o00peHa mociie perneH3upoBanus 16 aexadpst 2023 Revised: 16 December 2023

npuHsATa K myonukamun 23 nexabps 2023 Accepted: 23 December 2023
21

soctech.spbstu.ru



Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BeITIycKa 361K, pazym u 8bluucienis 8 Memaghopax KOHUMUEHsIX HAVK ™~

https://doi.org/10.48417/technolang.2023.04.03
Research article

Anthropomorphic Metaphors as a Cognitive Model for the
Conventionalization of Thought*

Svetlana Pesina (<)
Magnitogorsk State Technical University named after. G.I. Nosova, Metallurgov Ave., 38,
Magnitogosk, 455000, Russia

spesina@bk.ru
Abstract

The ability to think metaphorically inanthropomorphic domains served as a stimulus to look for ways of
decoding such metaphors. The article presents a three-level classification of metaphors based on the degree
of difficulty of their decoding. The typology is based on types of intelligence: flexible and crystallized. It
includes non-figurative, basic intuitive, extended associative and nested multi-stage metaphors. The
proposed approach allows one to discover the fundamental principles of the formation of linguistic
meanings. The empirical invariant-component analysis of the polysemous substantive “a head” is presented
from the standpoint of the anthropomorphic approach. By means of metaphor-clustering and the attendant
reduction of the obtained semantic components the lexical invariant of this word is revealed. By considering
similar analyses, it is concluded that the invariant-cluster approach is helpful in disclosing the way
polysemous words are mapped in the lexicon. It is shown that anthropomorphic metaphors are
interconnected by means of dominant invariant components which are formed over time in the individual's
cognitive niche as a result of anthropomorphic thinking. They consolidate the semantics of polysemous
words. As a result, the advantage of the invariant approach in describing the semantics of anthropomorphic
metaphors can be demonstrated in comparison with the traditional one. It is concluded that the constant
emergence of new anthropomorphic metaphors is carried out within the framework of invariant
components. The conceptual processes and language use cannot be viewed and studied in isolation from
human embodiment.

Keywords: Cognitive science; Anthropomorphic metaphors; Polysemous word;
Semantic structure of the word; Semantics; Meaning

Acknowledgment: This work was supported by Russian Science Foundation (RSF). Link to information
about the project: https://rscf.ru/en/project/22-18-20022/

Citation: Pesina, S. (2023). Anthropomorphic Metaphors as a Cognitive Model for the Conventionalization
of Thought. Technology and Language, 4(4), 22-33. https://doi.org/10.48417/technolang.2023.04.03

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
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and their analysis in terms of lexical invariants (Pesina, 2023; Pesina, Kiseleva, et al., 2022; Pesina,
Vinogradova et al., 2022). The focus here is on the implications of this analysis for an anthropomorphic
approach.
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AHHOTANUA

CrnocoOGHOCTh YeN0BEKa MBICIIUTD B aHTPONOMOP(HO B MeTahOPHIECKU HOCITYXKHIa CTUMYJIOM K MOUCKY
myTed aekoxmpoBaHust MeTadop. B craThe mpencraBneHa TpexypoBHeBas kiaccudukanus meradop mo
CTENECHN CIIOKHOCTH WX JICKOAWPOBAHUS M THIIAM HHTEJUIEKTa — TMOKOMY M KPHCTaJUIN30BAaHHOMY.
Tumnosorus BkiroyaeT 0e300pa3Hble, 0a30BbIE HHTYUTHBHBIC, PA3BEPHYTHIC ACCOIMATHBHBIC U BIIOXKECHHBIC
MHoOTrocTynen4yarsie Meradopsl. [IpennokeHHBIH TOAXOA MO3BOJISIET PACKPBITh (YyHAaMEHTAIbHbIC
NPUHLUIB (OPMUPOBAHUS S3BIKOBBIX 3Ha4YeHUH. OH MO3BOJISIET ONPEACNATh YHUBEPCAJIbHBIC YEpPTHI B
CEeMaHTHKE PYCCKOTO U aHTJIMHCKOTO SI3BIKOB, a TaK)Ke BCKPBHITH OOLIHOCTH (DAaKTOB, KOTOPBIE paHbLIE
MPEJCTaBUINCh Pa3po3HEHHBIMU. lIpeacTaBieH sMOMpHUYECKUl MHBAPHAHTHO-KOMIIOHEHTHBIN aHAIN3
MHOT03HAYHOTO AHTIIUICKOro CyliecTBuTeabHOro “a head” ¢ mo3umuit aHTponomMopdHOro momxosna.
ITyrem kmacrepusanuu MeTadop, peAyKIMH MX CEMAaHTHYECKHX KOMIIOHEHTOB BBLIBICH JEKCHYECKHH
MHBApHAHT JaHHOTO ciioBa. Ha OCHOBE pe3ynbTaToB, MOJYUYECHHBIX MPOBEICHUEM MOJOOHBIX aHAIN30B,
ObLT cHenmaH BBIBOA O TOM, YTO BBIABICHHE CEMAHTHYECKHX HHBAPHUAHTOB IPUHINUIHAIBGHO UL
OTIpeZIeTICHUsI MEXaHU3MOB U (popM (QYHKIMOHMPOBAHHS MHOTO3HAYHBIX CJIOB B JICKCHKOHE YEJIOBEKA.
BeisicHuiiocs, uto aHTponoMopdHsie MeTadopbl CBSI3aHBI MEXIY COOOH MOCPEACTBOM JOMHHAHTHBIX
MHBAPHAHTHBIX KOMIIOHEHTOB, KOTOpbIe (DOPMHUPYIOTCS C TEYEHHEM BPEMEHH B KOTHUTHBHOW 001acTH
MHIMBHJOB B pE3yJIbTaTe aHTPOIOMOP(HOrO OCMBICIEHHS OKpYXKalolleil JeHCTBUTEIbHOCTH.
Jlexcuueckue MHBAPHAHTHI KAaK IIYYKH SACPHBIX JOMHUHAHTHBIX KOMIIOHEHTOB “‘CKPEIUISIOT CEeMaHTHKY
MHOTO3HAYHBIX CJIOB. B pesynbraTe aHamm3a JIEKCHKH OBUIO IPOAEMOHCTPHPOBAHO IPEUMYILIECTBO
MHBAPHAHTHOTO MOJXO0Ja IPH ONHMCAaHWM CEMaHTUKH aHTPONOMOp(HBIX MeTadop IO CpaBHEHHIO C
TpaguioHHBIM. ClieNlaH BBIBOJ, YTO IIOCTOSIHHOE IIOSIBIICHHE HOBBIX AaHTPONOMOP(HBEIX MeTadop u
MPOLIECCHl CEMHO3UCA OCYIIECTBISIIOTCS C Y4acTHeM HWHBAPHAHTHBIX CEMaHTHYECKHUX KOMIIOHEHTOB.
KorHuTHBHBIE U A3BIKOBBIE IPOIIECCHI HEBO3MOXHO PACCMATPUBATh B OTPHIBE OT EHOMEHA YEIOBEYECKOT0
BOIUIOILCHHUSI.

KioueBsbie cioBa: Korautusuctuka; Autpornomopdnas meradopa; MHOro3HauHOE
cioBo; CemMaHTHYECKas CTPYKTypa cioBa; CeMaHTHKa; 3HAUCHUE

Buaaroxapuocts: Pabora noanepixkana Russian Science Foundation, cokpamientoe HanmeHoBanue — RSF.
Ccouika Ha uadopmaruio o mpoekre: https://rscf.ru/en/project/22-18-20022/

Just nuruposanusi: Pesina, S. (2023). Anthropomorphic Metaphors as a Cognitive Model for the
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2 JlaHHas cTaThsl PE3FOMUPYET U Pa3BUBACT PaHee ONyOIMKOBAaHHbIE PAOOTHI MO KiaccupuKauu Metadop
W UX aHAIU3y C TOYKH 3peHHs Jiekcmdeckux mHBapuaHtoB (Pesina, 2023; Pesina, Kiseleva et al., 2022;
Pesina, Vinogradova et al., 2022). OcHOBHOE BHHUMaHHE 3/1€Ch YAEISIETCS MOCIEACTBUSIM ATOTO aHaIIM3a
JUISL aHTPOTIOMOP(HOTO IOX0/1a.
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INTRODUCTION

Connectionist theory postulates that the human conceptual system functions in
accordance with the principle of a semantic network with many inputs and outputs, and
thus as a complex multi-level system of paradigmatic, syntagmatic, associative and other
connections. It allows you to effectively navigate the environment, adapt to it and
subsequently manage it. In terms of neurolinguistics, the operation with neural interfaces
Is carried out against the background of changes in neuroplasticity through the continuous
formation of new neural circuits. It occurs with parallel deactivation of existing neural
circuits (Brain, 1941/2007; Hecaen & Aphasie, 1969; Hoffmeyer, 2010; Hodges &
Patterson, 1997; Marks, & Stevence, 1966).

In the process of mental and verbal activity, individual consciousness is equally
prone to both generalizations and personal interpretation of incoming information,
refracting the objective perception of the surrounding world. This is due to the desire to
streamline the received connections under the influence of historical, socio-economic,
cultural and other factors. And this creates the need for new nominations, that is, new
processes of term-naming and types of noun-formation.

Technical and general progress continuously leads to the development of
languages, the vocabulary of which can dynamically change by up to 30% over a
century. The arsenal of nominative means available in the language plays a big role,
since it makes it possible to fill lexical gaps. Languages in which word formation is
poorly developed fill the gaps by adding new meanings to existing polysemous words.
In parallel, restructuring processes are carried out within clusters of polysemous words.
Thus, meanings perceived as the main ones lose the codes of direct meanings over time,
becoming figurative (for example, in English the first meaning of “a coach” was a
carriage and now — a bus).

The most common and frequent figurative meanings in polysemantics are
metaphors and phraseological units. In modern cognitive science, metaphor is interpreted
not only as a means of imparting special emotional and evaluative expressiveness to the
statement, but also as a mechanism for generating new cognitive meanings (Falcum &
Vicente, 2015). Among the main causes for an increase in the number of metaphors, is
the creativity of the mind and imagination (for example, the appearance of the metaphor
“stenka” — “wall” as in a wall of furniture, “dvoyka” — “a couple” as TV combined with
tape recorder in the Russian language).

The metaphor serves as a tool for nominating new artifacts in any area of human
activity. It is perhaps the only way to meaningfully define objects of a high degree of
abstraction. Any paradigm shift towards the virtual construction of entities is
characterized by a change in the vector of metaphorization towards the objectification of
the world (Kostina et al., 2015).

FORMULATION OF THE PROBLEM

In recent years, the list theory of polysemy (sense enumeration lexicon hypothesis),
criticized in the 1980s and 1990s, has unexpectedly received support. According to this
theory, different representations of the meanings of a single word are stored in the mental
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lexicon as a simple list of meanings. Well-known American psycholinguists claimed as a
result of five experiments that the process of decoding polysemous words comes down to
the selection from a list of meanings associated with a given word (Foraker & Murphy
2012; Klein & Murphy, 2001). Simple selection takes place as it does not matter whether
the meanings have any semantic components in common. The experiments showed that
there is no clear boundary between polysemy and homonymy and the difference in the
storage and processing of this lexical information is not of serious importance. The
authors claim that the time spent on determining the required meaning is approximately
the same both within the structure of polysemous words and among homonymous variants
(Klein & Murphy, 2001, pp. 266-276).

The results of these experiments actually cancel out many years of research in the
field of “semantic compactness” of a polysemous word, conducted by scientists from the
late 19th and early 20th centuries referring to “general meaning.” Later, within the
framework of cognitive linguistics, the semantic commonality within the semantic
structure of a word received other names — a content core, a semantic center, an invariant,
etc.

Currently, the problems of recognizing the semantic unity of a polysemous word
are becoming cornerstone in such cognitive scientific schools as procedural linguistics or
computer semantics, experimental and cognitive semantics, not to mention
neurolinguistics. The latter considers polysemy in connection with the study of problems
of brain functioning (Carrera-Casado & Ferrer-i-Cancho, 2021; Holmes & Horrax, 1919;
Kull, 2022; Matthiessen, 2022; Tur, 2020).

Our research shows that the effective decoding of metaphors, at least on the first
level of complexity, can be carried out not in the traditional way through the main
meaning, but through the proposed phenomenon of the existence in the mind of a
dominant semantic network of basic nuclear components. These basic nuclear
components eventually form a single lexical invariant. Awareness of the functioning of
such a network of basic frequent components can help the user to quickly decode the
metaphorical meanings through understanding the general meaning that unites the
contextual implementations of all figurative meanings of a word. The invariant meaning
is formed in ontogenesis over time as various actualizations of non-main meanings occur
in certain contexts.

In applied linguistics, the definition of invariant cores would help eliminate the
problems of translating metaphors and speed up the work on artificial intelligence in
connection with solving the problem of semantic ambiguity.

OBJECTIVES OF THE STUDY

Within the framework of the problems posed, it is important to find the key to
decoding basic intuitive metaphors. Under these conditions, it is necessary to learn to
identify the common features that unite contextual implementations of figurative
meanings of the same word. The purpose of the article is to demonstrate, within the
framework of connectionist theory, the possibility of decoding basic intuitive metaphors
based on a lexical network of dominant semantic features.
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The task is to determine the semantic commonality that unites contextual
implementations of figurative meanings of the same word. To do this, we use the concept
of “lexical invariant” which is understood as an abstract lexical entity, a cluster of
dominant semantic components, which in one of their configurations underlie all or a
number of meanings of a polysemous word in accordance with the intuition of the average
native speaker (Pesina, Yusupova, Kozhushkova et al, 2021; Pesina, Yusupova,
Vinogradova et al, 2021).

The lexical invariant is derived from internal “intuitive contemplation.” The
corresponding innate brain algorithms are activated which delineate the boundaries of the
semantic structure of the word. So, at the linguistic level we are dealing with a bundle or
cluster of semantic components, and at the psycholinguistic level we have a model of the
functioning of words in the lexicon. Such an invariant model presumably has an innate
character, since it illustrates the basic human ability to generalize (along with the abilities
of association, categorization and conceptualization).

METHODOLOGY

The conscious use of lexical invariants makes it possible to see not only the “raw
materials” from which a certain figurative meaning was formed, but also to understand
the logic of the entire structure of word formation. The lexical invariant has a dynamic
nature: it is formed through the repeated contextual use of metaphors. It enables effective
communication and points to the existence of essential cognitive work to generalize and
simplify the semantics of entire word structures

As an illustration of the functioning of the lexical invariant, an empirical invariant-
component analysis of the polysemous English word ,,a leg“is proposed. Using
introspection, linguistic observation, the empirical invariant-cluster method, description
and comparison, the dominant semantic components of the polysemous word structure
will be identified. Semantic reduction will also be applied, which involves the consistent
removal of trivial semantic components from the semantics of meanings.

In our analysis, we adhered to the following methodology for determining the
lexical invariant of the polysemous word:

1. Formulation of the first meaning based on the most frequent dictionary
definitions of several explanatory dictionaries of the English language. This is necessary
in order to then compare the semantics of metaphors to the main meaning.

2. As the comparison is carried out on the basis of an invariant-component
analysis of each of the metaphors, components of a trivial nature are consistently
eliminated.

3. Further reduction of the word meaning: the identification of the most
relevant dominant nuclear semantic components in the resulting interpretations of each
metaphorical meaning. At the same time, we consistently reduce each interpretation to
the minimum necessary bundle of nuclear components, necessary and sufficient to
identify the specific metaphor.

4. Based on the identity of the core dominant semantic components included
in the semantics of each metaphor, we group the latter into clusters. These clusters are
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designed to simplify the decoding of metaphors, which are perceived in the lexicon as a
single whole.

5. Based on the dominant semantic components identified in each
metaphorical cluster, a lexical invariant is formulated, including core basic semantic
components. The obtained dominant components in any of the configurations underlie
all metaphorical meanings of a given polysemous word.

The metaphors considered for analysis belong to the class of basic intuitive
anthropomorphic metaphors. They are perceived automatically, because people know
what their bodies look like and how they function.

RESEARCH RESULTS

Below we present a classification of metaphorical meanings. The main criterion of
the classification is the degree of difficulty of their decoding and the difficulty, in general,
of recognizing them. Accordingly, metaphors are arranged according to the principle
from simple to complex:

We distinguish four types of metaphors depending on their creativity and the
participation of flexible or crystallized intelligence:

1) non-imagery metaphors are used without much cognitive effort. Employing the
crystallized type of intelligence (Cattel, 1971) they are self-evident descriptions of
everyday life:

to raise an issue/money, fall into ranks/want, fly into a range, meet the
necessity/requirements, etc.

To this class belong most of the orientation metaphors in the classification of
George Lakoff and Mark Johnson (Lakoft, 1987; Lakoff & Johnson, 1980): | am feeling
up, | have come down with the flu, etc. We can add to it the mechanism “important is
good, unimportant is bad”: to sit at the head of the table.

2) The second type of metaphors are imaginative metaphors, which, to the same
extent as the first ones, are automatic and perceived instinctively, but are not devoid of
imagery: tooth of a comb/rake/saw/zip, mountain of butter/grain, branch of a
business/family/road, head of a letter/stick/train, etc. It is around these metaphors that
many years of debate have been going on about the partial preservation or complete loss
of imagery. We are on the side of (partial) preservation of imagery, since otherwise they
would cease to be associated as secondary meanings and would leave the structure of the
polysemous word. The process of understanding figurative metaphors involves a
crystallized type of intelligence (Pesina, Vinogradova et al, 2022).

3) Non-trivial metaphors imply a significant distance between the source and target
domains. They are fresh and are often perceived as a shock of recognition, since they
contain a paradox as a search for similarities in dissimilar objects. This class of metaphors
includes fresh structural, ontological, and polymodal (multimodal) metaphors. Both types
of intelligence are used when decoding such metaphors.

4) Complex multi-stage metaphors with several degrees of understanding are
viewed as multi-level acts of connection and dissemination of repeatedly reinterpreted
information occurring in the process of text comprehension. This type of metaphor can
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cover an entire literary work — a poem or prose — in its entirety. The perceived semantic
information can be “packed” into a number of metaphorical images that interact with each
other in a rather unusual way. New complexes are formed by successive association of
barely compatible impressions.

Nested multi-stage metaphors represent a serious intellectual load on general
perception, attention, and memory. This is perhaps the only way to capture and
meaningfully define objects of a high degree of complexity, i.e., multi-level abstractions.
A situation may arise where entire layers of culturally coded and ethically marked
thinking, embodied in figurative Aesopian language, cannot be understood.

Within the framework of this article, we will dwell on the methods of interpreting
figurative metaphors (the second type of our classification): we sowed the wind, head of
a flower, foot of a mountain, neck of a bottle, knee of a pipe, etc. The crystallized type of
intelligence (Cattel, 1971) usually presupposes verbal reasoning based on prior
knowledge and the ability to derive secondary relational abstractions, using previously
learned primary abstractions. Unlike the crystallized type of intelligence, flexible or fluid
intelligence involves often nonverbal reasoning about new problems. Flexible
intelligence is capable of “producing” knowledge that is different from the existing one,
solving new thinking issues. It is associated with a number of learned critical skills such
as understanding, interpretation, and learning ability.

We are referring to the so-called naive picture of the world of average native
speakers. Very often it implies clip communication as a result of the lack of systematic
literary reading skills and testing aimed at choosing the correct answer.

Our experimental data show that even the humanities do not always structure
meanings: sometimes they are not aware of them, cannot interpret the meanings, and
cannot connect existing metaphorical figurative meanings within one lexeme (Pesina et
al., 2019). Meanwhile, in order to operate with the second and third class metaphors
presented above, it is not enough to somehow apprehend and decode them; it is necessary
to understand their functions and appreciate their advantage over a non-metaphorical
nomination.

There is research on how developmental levels of crystallized and fluid intelligence
influence metaphor processing. Thus, Trick and Katz (1986) found a positive correlation
between people's scores on an analogical reasoning test and ratings of the
understandability of metaphors. Research has shown that neither measures of vocabulary
(crystallized intelligence) nor verbal-analogical reasoning ability was predictive of
metaphor comprehension.

In contrast, other researchers suggest that both fluid and crystallized intelligence
influence metaphor processing (Chiappe & Chiappe, 2007). In their studies, recipients
who scored high on a working memory test on measures of vocabulary and print
familiarity (crystallized intelligence) were faster at generating higher-quality
interpretations of metaphors. Good working memory, as well as good levels of inhibitory
control, predict accurate processing and interpretation of metaphors (Ackerman et al.,
2005). These executive functions are associated with neuroplasticity and reflect the ability
of excitatory and inhibitory neurons to create the necessary signaling circuits. This skill
is closely related to the work of flexible intelligence.
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CONCLUSIONS AND DISCUSSION

The proposed above lexical invariants can facilitate and speed up the understanding
of the metaphor. The contextual metaphor implements one or several of the dominant
semantic components of the lexical invariant. The lexical invariant is embodied in one of
its combinatorial variants.

Let us illustrate what has been said by presenting the results of the analysis of the
polysemous substantive “a leg.” Let us present the invariant components that hold
together the semantics of this polysemous word or its lexical invariant: a long straight,
often lower and branching off part of an object which acts as a support, or a distinct
portion or a stage between two stops or positions.

This lexical invariant includes the most significant integral and differential
semantic components. It is formed at the level of the language system through numerous
contextual realizations of meanings (metaphorical ones). It is contrasted with the term
“variant,” which functions at the speech level as a contextual implementation of an
invariant. This opposition is built into the language-speech dichotomy (Kostina et al.,
2015; Pesina, Yusupova, Kozhushkova et al, 2021).

To illustrate the functioning of the lexical invariant, we present the results of the
empirical invariant-component analysis of the polysemous word “a leg.” All metaphorical
meanings can be divided into five clusters. In each of the clusters, the configuration of
semantic components is somewhat different. As a result of the analysis of 16 metaphorical
meanings, the following groups of metaphors can be identified:

= part of an object, long, straight, acts as a support (leg of a triangle; leg of a
divider/compass — side of a triangle other than base or hypotenuse);

= part of an object, long, straight, branching off from the main object (leg of a road
(a way radiating from an intersection); leg of antenna (a branch or lateral circuit
connecting a communication instrument with the main line); leg of a cricket field (the
part of the field to the left of and behind a right-handed batsman and vice versa);

= part of an object, long, straight, lower, acts as a support (leg of a plant — the part
of a plant stem between the base and the point from which branches arrive; leg of a
table/chair/bed (the part of furniture that rests on the floor and helps to support its weight);

= a distinct portion or a stage between two stops or positions, long, straight (leg of
a long journey/flight — one of the distinct portions or stages of any course or journey; that
part of an air flight pattern that is between two successive stops or positions, or changes
in direction);

= part of an object, long, straight leg of a football game/a dart match/races etc — a
part of a game, a part of a race, or a game of a pair or series of games.

The Russian-language equivalent polysemous word “a leg” is not rich in metaphors
and has less anthropomorphic force than the English one. There is actually only one
frequent metaphor: leg of a chair. This word is rich in phraseological units: BBepx Horamu
(upside down), »wuTh Ha mIEPOKYIO HOTY (to live on a wide/lordly leg — live richly), to be
on a short (friendly) leg (in close, friendly relationships), etc.

The content of the following English meaning, found in the dictionary, is rather
abstract: something resembling or suggesting a leg in use, position or appearance;
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something resembling a support branch of a forked or joined object. This metaphorical
meaning suggests a wide range of referents that fit the concept of a support or a long
branch from something. This meaning indicates that over time, as metaphors are used, an
individual develops a certain generalizing construct that increases the efficiency of his
thinking.

Let us give similar meanings for other words:

“something resembling a hood in shape or use” (for the polysemous word “a hood™)
(Collins, n. d. a),

“either end of something (such as a drum) whose two ends need not be
distinguished” (for the polysemous word “a head”) (Merriam-webster, n. d)

“any projection resembling or suggesting a tooth” (for the polysemous word “a
tooth”) (Collins, n. d. a),

“A series of closely linked or connected things” (for the polysemous word “a
chain”), (Farlex, n.d.)

“a small piece of something (for the polysemous word “a knob”) (Longman, n. d.),

“something resembling a bridge in form or function” (for the polysemous word “a
bridge”) (Prinston University, n. d.),

“a place where something [....] divides into two parts” (for the polysemous word
“a fork*) (The Britannica Dictionary, n. d)

The more frequent a word is, the more reason to expect the emergence of expanded
polysemy with a developed metaphorical system and a subsequent tendency towards
broad meaning.

These metaphors involve the assimilation of objects nominated by metaphorical
transfers to a wide range of referents. They represent a generalization of all metaphorical
meanings and are formed on the basis of the frequent use of figurative meanings in the
cognitive and semantic space. Such meanings open “carte blanche” for the nomination of
any object or phenomenon that has any similarity with the lexical invariant. The lexical
invariant is closer to the semantics of metaphors than the main meaning. The use of a
lexical invariant allows one to avoid the comparison phase and directly decode the
metaphor through the dominant nuclear features of the invariant. Since language has the
property of economy, the functioning of such a content core, which covers, along with
the main meaning, the entire semantics of the word, is effective and justified.

That is, the bundle of nuclear semantic components is capable of directly decoding
metaphorical transfers, bypassing the first meaning. Based on this generalizing meaning
and the analysis performed (only the results of invariant-cluster analysis are presented
above), we clarified the dominant features included in the lexical invariant.

The metaphors that make up this polysemous word are anthropomorphic, i.e. the
objects they nominate function in accordance with the image and structure of the human
body, the way it functions and is designed. Native speakers perceive such basic intuitive
metaphors instinctively and automatically, because they know how their body “works.”

Through metaphorical thinking and operating in domains “as if one object
functioned or looked like another object,” in full accordance with the anthropic
worldview, people adapt their environments to suit themselves. The world refracted by
humans is reflected and embodied in the nuclear information formed behind the structure
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of the word — in its lexical invariant. The latter operates at the background level, providing
effective quick access to the semantics of a metaphor, strengthening the structure of the
polysemous word, preventing it from falling apart into homonyms.
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Abstract

The problem of measurement in quantum physics is interesting because it demonstrated the need to
“include” consciousness in the measurement process as a kind of being. John von Neumann showed that
the measurement process in which the wave function is reduced cannot be described as a purely physical
process and requires the introduction of the subject's consciousness for its description. In the history of
physics many physical concepts of measurement were proposed, but it is still not possible to integrate
consciousness into the structure of measuring experience. The purpose of this article is to demonstrate that
the problem of measurement in quantum physics is not to find a description of the reduction of the wave
function as a physical process, but to find a way to describe the activity of consciousness in the measurement
process and the “influence” of consciousness on the physical world. The analysis of the measurement
procedure as a physical process shows that the observer appears in the reasoning process when it is
necessary to draw a line between the observed and the observer. Wherever we draw this line, it is necessary
to fix the fact that something is perceived, that is, realized by the observer. The problem of measurement
contains a philosophical problem, which is to describe the act of the emergence, the birth of consciousness.
The theme of the emerging consciousness refers us to the Kantian theory of the transcendental subject
whose being is characterized by unconditionality, non-objecthood, spontaneity. Most of all, an action which
in psychology is called a habit fits these characteristics. Habits are diverse, but in order to describe
spontaneous acts of the transcendental Self, the result of which is the emergence of consciousness, | propose
to consider semiotic action- It consists in the fact that the perceived object must be expressed by replacing
it with another sign, or the object must mean something to us, that is, indicate something that other is the
meaning. The semiotic tendency to consider everything either as a sign that has some meaning, or as a value
that requires a designation, triggers consciousness. The transcendental approach treats conditions of
possibility of knowledge, and the first among such conditions is putting borders between observer and
observed by means of semiosis. Another important result of this paper is that in every scientific theory there
must be some fictions that do not correspond to any real objects, but their existence is justified by the
semiotic relations between physical objects in their theoretical presentation.
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AHHOTanus

[Ipobnema wu3MepeHHss B KBaHTOBOW ()M3MKE HMHTEpECHA TEM, 4YTO OHAa MPOJECMOHCTPUpOBAJA
HEOOXOMUMOCTbh “BKIIFOUCHHUS CO3HAHMS B U3MEpUTENbHBIN nporece. WM. don Heitmanom Ob110 MOKa3aHo,
YTO MPOLIECC U3MEPCHUS, B KOTOPOM MIPOUCXOIUT PEIYKIIHS BOJHOBOH (PYHKIIUH, HE MOKET OBITh OIMUCAH
KaK 9UCTO (pU3WYECKHi Tpoliecc W TpeOyeT M CBOEro OINMCAaHUS BBEJCHUS CO3HAHHSA CyObekTa. B
HCTOPUU (U3MKH OBLIO TIPEIIOKEHO MHOKECTBO HHTEPIIPETAMHA (PU3NIECKOTO H3MEPEHHUS, OCHOBAHHBIX
Ha aHaju3e “‘BIMSHUS CO3HAHMS Ha pPe3yJIbTaThl U3MEPCHMs B KBAaHTOBOW MexaHuke. llenbro maHHOM
CTaThH SABJISACTCS JIEMOHCTPAIUS TOTO, YTO IpodIeMa U3MEPEHHSI B KBAHTOBOM (PU3HUKE COCTOMT HE B TIOUCKE
OTIMCAHUS PEIyKIIMU BOJHOBOW (DYHKITMHM KaK (PU3WIECKOTO IpoIlecca, a B MOUCKE CIOco0a OMHMCaHUs
JISATSIIBHOCTH CO3HAHHS B MPOIlecce M3MEPEHUS W “BIMSHHM CO3HAHWS Ha (HHU3MUECKHUA MHp. AHamu3
MpOICIYPhl M3MEPEHHs Kak (DU3UYECKOro Mpoliecca IMOKAa3bIBACT, YTO HAOJIOAATENb MOSBISICTCS B
paccyXICHUSAX TOTJa, KOrja HEOOXOIUMO MPOBECTU T'PAHMILY MEKIy HAOIIOIACMbIM M HAOJIIOaTeIICM.
['me 6b1 MBI HE IPOBOMIIN 3TY TPAHUILY, HEOOXOIUMO (HUKCUPOBATH TO, YTO HEUTO BOCIPUHUMAETCS, TO
ecTh oco3Haercst HaOmoaarenem. Takum o0pa3oM, mpodiiemMa U3MEPEHUs! COJEPIKUT B cebe GHIocoPcKyro
mpo0sieMy, COCTOSIIIYI0O B TOM, 4TOOBI OMUCATh aKT BO3HWKHOBEHUS, POXKIEHUS CO3HaHWs. PemieHue
MOCTABIIEHHBIX 33/1a4 OMUPAETCS HAa METOI0JIOTHIO CEMUOTHKH MMO3HaHUs. TeMa poxkKIatolerocs CO3HaHus
OTCHIIACT HAC K KAHTOBCKOW TEOPHH TPACICHICHTAILHOTO S, OBITHE KOTOPOTO XapaKTepU3yeTcs
0e3yCIIOBHOCTBIO, OECIIPEIMETHOCTRIO, CIIOHTAaHHOCTBIO. B craThe mpeanaraeTcss KOHICIIHS, B
COOTBETCTBHUH C KOTOPOU TPAHCIICHICHTAIBHOE S COCTOUT B ICHCTBUH, KOTOPOE B IICUXOJIOTHH HA3bIBACTCS
TIPUBBIYKOM. JIJIs OIicaHus CIOHTaHHBIX AKTOB TPAHCIIEHACHTALHOTO S1, pe3yIbTaToM KOTOPBIX SBISECTCS
BO3HHKHOBEHHE CO3HAHUS, 5 MPEIIarard pacCMOTPETh CEMHOTHIECKOE JICHCTBUE, COCTOSIIEE B TOM, UTO
BOCTIPHHAMAECMBII TIPEAMET JODKEH MOIYYHTh BEIPAYKEHUE MOCPEICTBOM 3aMEHBI €r0 JPYTUM — 3HAKOM,
WIN TIpEeIMEeT JOJDKEH JUIsi HAC YTO-TO 3HAYWTh, TO €CTh YKa3blBaTh Ha YTO-TO APYroe — 3HAYEHHE.
CeMuoTHYECKasi TPUBBIUKA paccMaTpuBaTh BCE WM B KadyeCcTBE 3HAKa, OOJAJAIONIer0 KaKHUM-TO
3HAYCHHUEM, WM B Ka4eCTBE 3HAYCHUS, TPeOyIOIero 0603HaueHusl, 3ayckaeT co3HaHue. Takum oopazom,
TPaHCIEHICHTAIbHOE OTHOCUTCS K YCIOBHUSIM BO3MOYKHOCTH TMO3HAHUSI, U TIEPBBIM CPEIM TAKUX YCIOBHM
SIBJISICTCSI TTOJIATaHUE TPAHUIIBI MEXKTY HAOJF0IaeMbIM M HAOJIFOTAFOIIUM [TOCPEACTBOM ceMuo3uca. [pyroii
Ba)KHBIH pe3yNbTaT, MOJYYCHHBIN B JaHHOH CTaThe, COCTOUT B ICMOHCTPALIMH TOTO, YTO B KaXKJI0W HAYYHOH
TEOPUH JTOJKHBI CYIIECTBOBATh (DUKIIMHU, KOTOPHIE HE COOTBETCTBYIOT KAaKUM-JIHOO PeabHBIM 00BEKTaM,
HO UX CYIICCTBOBAHHE OIPABJIAHO CEMHOTHYCCKHMMH OTHOUICHUSIMH MEXKIY (PHU3UUCCKUMH OOBCKTAMH B
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Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BEITIycKa “/I3b1K, pazym u blUUCTEHUs. 8 MEMAPOPAX KOSHUMUBHBIX HAVK”

Kak Her — u ckopee Bcero He OyIeT — eAMHON TEOPHH BCETO, TAK M MOXKET OBITh HE
CTOMT CTPEMHTCS CO3JaBaTh €IMHYIO TEOPUIO CO3HAHUS Kak OCHOBY JJIA
KOHCTPYHPOBAHHSI HCKYCCTBEHHOTO MHTEIIEKTa. MOXeT OBbITh, CTOUT OBITH CKPOMHEE U
NBITAaTbCS  CO3/1aTh TEOPUID KAKOro-TO YacTHOIO BHJA CO3HAHMS, HaIpuMep,
MO3HAIOIIETO, MTOYYAIOIIEro 3HaHUEe B IpoIiecce HAOIIOICHHS, U3MEPEHUSI.

Bce mpexHue Teopuu CO3HAHHMS UTHOPUPOBAIM (PaKT, YTO CO3HAHHUE KaK aKT
BO3HHMKaeT U ucye3aeT. OOBIYHO O CO3HAHHMU PACCYXIAIOT TaK, KaKk OyJITO 3TO YTO-TO
BEYHO MPUCYTCTBYIOLIEE NapauIeTbHO C HEMPEPHIBHO CYIIECTBYIOIIMM MUPOM (110100HO
mupy uzeit y Ilnarona). Ilponecc BO3HUKHOBEHMS CO3HAHUS 00CYKAA€TCI HEMHOTUMU
¢unocopamu. M. KaHT cBA3bIBa€T BOZHUKHOBEHHUS CO3HAHUS CO CIIOHTAHHBIM aKTOM
TpaHcueHaeHTanbHoro S, y I'. I'eremst 3TOT akT paccMaTpuBaercs € TOYKU 3pEHUs
CaMOpa3BUTUS TOHATHSA, B AMIUPHU3IME COJIEPKAaHHME CO3HAHMS BO3HUKAET Onaromaps
JEICTBUIO HA OpPraHbl YyBCTB IPEIMETOB BHELIHEro Mupa (37ech, MpaBla, CO3HAHUE
HallOMMHAeT HBIOTOHOBCKOE IIyCTOE MPOCTPAHCTBO, KOTOPOE MOKET HAMOJIHATHCA
YYXKIbIMU €My IpeIMeTaMu). AKIIEHTUPYs I03HAaBATEIbHBI MHTEPEC UMEHHO HA aKTe
BO3HUKHOBEHHS CO3HAHMSI, HA OCYIIECTBICHUH aKTa MBICIIM Mbl MOTJIU ObI OTKPBITh YTO-
TO HOBO€ M HHTEPECHOE B IPHUPOJIE CO3HAHUSA. DTO MOXKHO IOIBITATHCA CHENaTh Ha
MaTrepuale aHaJli3a TaKoro MO3HABATEIbHOIO JIEUCTBUS KaK U3BMEPEHHE, B KOTOPOM Kak
pa3 U NPOUCXOAUT “3alycK’ co3HaHUsA. Mos TUIIOTE3a COCTOUT B CIENYIOLIEM: YEJIOBEK
OCYILECTBIISIET HEKOE MHTEHIIMOHAJIBHOE ACHCTBUE, KOTOPOE “3allyCKaeT”’ CO3HaHUE. DTO
JeICTBHE CEMUOTUYECKOE: KECT YKa3aHMsI Ha UTO-TO, OTChUIKA K YEMY-TO, WJIU IECTBUE
yIBOGHMs, MMHUTAlMM dvero-to. Emie Oosiee oOmias rumore3a COCTOMT B TOM, 4YTO
(dyH1aMeHTaJIbHOE YeJI0BEYECKOE OTHOIIEHUE K MUPY, KOTOpOe PyHAUPYET, TEHEPUPYET
CO3HAHME, SBIAETCS aKT IOBTOPEHHS M yABOEHUs peanbHOcTH. Ho 3TO nelicTBue,
“3amyckarolee” CoO3HaHUE, TOJDKHO ObITh CIIOHTAHHBIM M PUBBIYHBIM. B 1aHHO# cTaThe
s TIOTBITAIOCh ONPABAATh 3TU TMIIOTE3bl, OOBICHSSA MApaJOKChl U3MEPEHUS B KBAHTOBOM
($u3KKe U MPOCIEKNUBAS CEMUO3UC IMITUPUIECKOTO 3aKOHA.

[Ipobnema wu3MepeHHs B KBaHTOBOM (M3MKE WHTEpecHa TeM, 4YTO OHa
MIPOJIEMOHCTPUPOBAJIa HEOOXOAMMOCTh “‘BKIIIOUEHUS CO3HAHUS B H3MEPHUTEIIbHBIN
npoliecc Kak BUJ ObITus. Bompoc o ToMm, Kak 3TO clenaTb, OCTAeTCs aKTyalbHbIM M
ceroans. IIpobimema u3MepeHHs] A0 CUX TOp CUMUTAETCs OOJBIIMHCTBOM (DU3UKOB
npobiemoit ¢usnku. Hempekpamaromuiicss pocT WHTEpHIpeTanuii 3Toil MpoOieMbl B
pamMKax (U3MKH CBHJIETEIBCTBYET CKOpEE BCEro O TOM, YTO 3Ta MpodiemMa HE CTOJIBKO
¢u3uku, ckonbko ¢uiocodpun cozHaHua. Moe NpeasoKeHHe COCTOMT B TOM, YTO
HEOOXOJUMO OTKa3aTbCs OT KJIACCUYECKUX MPEICTABIEHUN O CO3HAHWHU, KOTOpbIE HE
paboTaloT MpH pPELIeHHH MpoOJieMbl M3MEpPEHHs B KBAHTOBOW (usuke. [7naBHOe B
KJIACCMYECKUX TPEACTABIECHUSAX O CO3HAHMM — 3TO PE3KOe pasrpaHUyYeHHEe MaTepuu U
CO3HaHUs, MOJOOHO JEKApPTOBCKOMY paJMKaJIbHOMY OIPENEICHUI0 MBIIUICHUS Kak
HENpoOTSHKeHHOM — cyOctanumu. OpHO — ucKiIroyaer  Apyroe.  JlemoHcrTpanus
OTHOCHUTEJIbHOCTU TPAaHUIBl MEXIY HAOMIONAIONMM M HaOJI0JJaeMbIM B ONHMCAHUH
M3MEPUTENIbHOM MpolieTyphbl 03HAYaeT, YTO CO3HAHUE U ObITHE “BIIOKEHBI” IPYT B JIpyra
U IPOTUBOIOCTABIAIOTCA JpYyr Apyra IOCPEICTBOM CHELMAIBHOM NpOLEAypbl —
poLEeAypbl O3HAUUBAHUS.

B xknaccuueckoil Hayke mnpoOsiemMa HaONMIOJCHHMS HE BBI3bIBAIA HHUKAKOIO
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OecrokoiicTBa B HayKe M MHTEpecoBajia JUIIb 3MUCTEMOJIOToB. OJHAKO B KBAaHTOBOMU
¢bu3uke cuTyalMs MU3MEHWIACh KapAuHaNbHO. Bce Havanock co cratbu OWHIITElNHa,
[Tomonbckoro u Po3zena, onybnukoBanHou B 1927 roay, B KOTOpoi Oblia mocTaBieHa
npobJemMa peayKIuyu BOIHOBOM GyHKIIMHK B KBaHTOBOM Mexanuke (Einstein et al., 1935).
Jxonom ¢on Heiimanom B 1932 roay ObUTO HpeasiocKEHO MaTeMaTHUECKOE OMMCAHUE
npolecca U3MepeHusi, B KOTOPOM MPOUCXOAMUT PEAYKIHS BOJIHOBOM (DYHKLMHU, U ObUIO
MOKa3aHO, 4YTO O3TO ONUCaHue TpeOyeT BBEACHHS TPEACTABICHUS O CO3HAHUH
HaOmronarensd. B nocnencTBun nosBUIOCH OOJIBIIOE YUCIO MHTEPIpPETAlMi IpoOIeMbl
peoyKIWH, aneJUIMpYIUX K CcOo3HaHuio Habmonmarens. Ho “BmucaTth® co3Hanue B
CTPYKTYPY U3MEPUTEIBHOIO OIIbITA BCE €lIe He Yall0Ch.

AHanu3 mponenypsl U3MepeHHs Kak (pU3MUYecKoro mporecca MOKa3bIBaeT, YTO
HaOJroaTeNlb MOSABISIETCS B PACCYKACHUAX TOIZA, KOrja HEoOXOAMMO IPOBECTH
TpaHUIly MEXay HaOoJaeMbiM M HaOmomareneM. B kimaccuueckoil (u3nke TpaHMIa
MeXIy HaOmronaeMbIM M HaOirojaTesieM Bcerza Obuia (UKCHUPOBAHHOW M IIPOXOAMIIA
MEXIy TeJIOM cyObeKTa HAONIOACHWS M JAaHHBIM €My peajbHBIM HaOII0JaeMbIM
00BbekTOM. B KBaHTOBOH ke QU3MKe rpaHuIa MEXy HaOI0AaeMbIM U HaOJtoaTeneM
BO3HHMKAET, TIOPOXKIACTCA U TaM, IJIe OHa KOHCTUTYUPYETCS MPOMCXOIUT W3MEpEHHE,
KOTOpOE CYTh aKT OCO3HaHMs HaOmronaTeneMm HaOmromaemoro conepxkanus. [IpoGiema
U3MEpPEHUS COACPKHUT B cebe (uimocodckyro mpodiemMy, COCTOSIIYI0 B TOM, YTOOBI
onucaTh aKT BOZHUKHOBEHMS, POKICHUS CO3HAHMs HAOJIr0AaTelNs, HO HEe 3a IpeleamMu
BHEIITHETO MHpa, a BHYTpHU ero. Jomycrum, paccyxaaer k. pon Heiiman (Neumann,
1955), uro wusMmepsiercs Temneparypa. OH3MK MOXET BBIYUCIUTH H3MEPAEMYIO
TpaJyCHUKOM TEMIIEPaTypy, €CIIH €My U3BECTHBI HEOOXOIMMBIEe (PN3UYECKHE TTapaMeTPhI
OKpY’Karollel rpayCHUK BHEIIHel cpenbl. M Gu3nk ckakeT, 4To TpalyCHUK U3MEpseT
BBIUUCIICHHYIO MM TeMIIepaTypy. MOKHO, OJHAKO, MPOAOJDKUTH PAaCUeThl Jajee |
BBIYUCIIUTD, UCXO/ U3 OOBICHAEMBIX MOJIEKYJISIPHO-KHHETHUYECKONH Teopuel CBOMCTB
PTYTH, €e HarpeBaHUE, pacIIMpEeHHEe W Pe3yJIbTHPYIOIIYIO JIUHY PTYTHOTO CTOJIOWKA,
[OCJ€ Yero MOXHO CKa3aTb, 4YTO ATy JJIMHY BUIUT HaOmonatens. Ho MoxHO uITH
JaNbIlle ¥ BKJIIOYUTH B PACCMOTPEHHE MCTOYHUK CBETA, YYECTh PACCESTHHE CBETOBBIX
KBAaHTOB Ha HEMPO3PayHOM CTOJOMKE PTYTH M IyTh OCTaJIbHBIX KBAHTOB B IJIa3
HaOMroaTeNsl, 3aTeM MPEJIOMJICHHE B XpyCTaIMKe W 00pa3oBaHHe H300paKeHUs Ha
ceTyaTke, U TOJIBKO TOIJla MOXKHO CKa3aTh, YTO 3TO HM300paK€HHE PErucTpUpYeTCs
ceTyaTkod HaOmromarens. Ho MOXHO MONTH eme Janpliie U yKa3aTh XUMHUYECKHE
peakiuu, Bo30yx1aeMble ITUM U300paKeHUEM Ha CEeTUaTKe, B HEPBE U B MO3TY, M TOJIBKO
TOT/Ia CKa3aTh: OTH XUMHUYECKHE U3MEHEHHS B €r0 MO3TOBBIX KJIETKaX BOCIPUHHMAET
HaOmomarens. Ho rme Obl MBI HE OCTaHOBHJIMCH, HEOOXOIMMO CKa3zaTh ‘3TO
BOCIpUHUMaeTcss HaOmomatenem”. Takum  00pa3oM, CO3HaHHME  OKa3bIBAeTCs
“BJIOKEHHBIM” B IPEIMETHYIO CTPYKTYPY HaOII01aTeILHOTO MpoIiecca.

HuTepecHble cOOOpaxKeHUs] OTHOCUTENBHO TPAaHUIIBI MEXAy HaOII0JaeMbIM U
HaOmromareneM npuBoauT Benukud ¢usuk B. Tlaymu (1975) B cBoeill crarbe
“@dunocodckoe 3HAYCHUE UICH TIOTTOJTHUTEIIHOCTH .

CaMo noHsTHE CO3HAHUS TpeOyeT, YUTOOBI MEXAY CYObEKTOM U 0OBEKTOM MOYKHO
ObUIO TIPOBECTH TpaHb, CYIIECTBOBAHHUE KOTOPOW MJMKTYETCS JIOTMYECKOH
HEOO0XOMMOCTBIO, TOTJa KaK IOJIOKEHHE €€ OCTAeTCs 10 M3BECTHOH CTENeHU
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MIPOM3BOJILHBIM. HemmoHnMaHue 3Toro 00CTOSITENLCTBA PUBOINT K ABYM Pa3HBIM
BUJAM MeTaQU3NYECKOM SKCTPANOJSIUU, KOTOPbIE MOXXHO Ha3BaTh B3aUMHO
JOTIOJHUTEABHBIMU.  ODKCTpamoJisiliusi ~ MEpBOTO  BUAA  MpEArojiaraet
CYIIIECTBOBAaHHE MaTEpHAIBLHOTO WM, B Oosiee oOmiem ciydae, (pU3NYECKOro
00BEKTa, CBOMCTBA KOTOPOT'O HE JIOJDKHBI 3aBUCETH OT CIIOCO0a €ro HaOII0ICHHSL.
...JlononHuTenbHas ke aOCTpaKIUs — 3TO MHAYUCTCKas MeTa(u3uka 4HCTOTO
CyOBbeKTa IIO3HAHUS, KOTOPOMY YK€ HE TPOTHBOCTOMT HHUKAKOW OOBEKT.
...IloHsTHE TaKOro HAIJIMYHOTO KOCMHYECKOIO pa3yma, KOTOPOMY He
MPOTUBOCTOUT HUKAKOH OOBEKT, HENb3s MPU3HATh MPUEMIIEMBIM  JUIs
“3amagHOr0” oOpa3a MBINUICHUS, CKJIOHHOTO MPUIEPKHBATHCS  30JIOTOM
CEpeIUHBI C TTOMOIIBIO UJIEU JOTIOTHUTEIBHOCTH  (C. 64).

OOpaTuM BHUMaHHE HA CMBICII JONOJIHUTEIBHOCTU JBYX ONHCAHWM, HA KOTOPBIH
yka3piBaeT Bonbdranr [aynu: ¢ omHOM cTOPOHBI, OOBEKTUBHBIA MUpP, B KOTOPOM HET
CO3HaHU, a C IPYroi, - MUp CO3HAHMS, B KOTOPOM HET OOBEKTUBHOIO 00bEKTa. DTH JBa
MUpa Kak Obl 3aKpbITHl IpYr AJs Apyra, HO rpaHulia ux coenuHser. [laynu oOpamiaer
BHUMaHME HA IOJBM)KHOCTb, OTHOCHTEIBHOCTb I'PaHMILbI MEXIy HaOdrogareseM U
HAOJIOMaeMBIM. A 3TO 3HAYUT, YTO HAOIOMAIOIIEE CO3HAHME M OOBEKTHUBHBEINH OOBEKT
IIpeBpallatoTCs APYT B ApyTa Ha IPaHMIle MEKIY HUMH. Borpoc cocTouT B TOM, 4TO U3
ce0sl mpencTaBIsieT Ta OCHOBA, B paMKax KOTOPOM pas3iuyaroTcs HaOdrogaeMoe U
HaOroarolee, 00bEKT U CyOBEKT, peaIbHOCTh U CO3HAHKE. BuanMo 3T0 HEuTo TpeTshe,
KOTOpOE HE MPUHAMICKUT OTACITHHO HU CO3HAHMIO, HU (U3UUECKOH peambHOCTH. OHO
JOJDKHO OBITh  OJTHOBPEMEHHO UYBCTBEHHBIM UM CBEPXUYYBCTBEHHBIM IPEIMETOM,
BEIIECTBEHHBIM M CMBICIOBBIM o00Opa3oBaHueM. B ¢unocopun cymecTByer OMNbIT
OCMBICICHHS TaKUX TMOpUAHBIX cymiecTBoBaHM. Tak, B paborax B. Il. 3unuenko u M.
K. MamappamBuiy pa3BUBaeTCs MOJIXO0/ K CO3HAHUIO, KOTOPBI OMUPAETCA Ha MAPKCOBY
KOHLEMNINIO MPEBPALICHHBIX WIA OOBEKTUBHO-MBICIUTENbHBIX (opM (3UHUEHKO U
Mawmapnamsunu, 1977, Mamapnamsunu, 1992). S uHTepnpeTupyio Takoro poja
CYILLIECTBOBaHMS Kak 3yeMeHThl cemuocdepsnl (Jlorman, 2000). Cemuocdepa — 3T70 Mup
THOPHUIIHBIX OOBEKTOB, KOTOPBIM SBISETCS CHUCTEMOW OOBEKTUBHBIX MBICIUTEIBHBIX
dbopM M MHCTPYMEHTOM WJIU “‘TeIOM” MbIIIJICHUs. MBIIIIEHHE CYIEeCTBYET B (opme
CEMHOTHYECKMX OTHOIIEHUWH MEXIy BEIlaMH, KOTOpPbIE HAJACTPAUBAIOTCS Haj
OTHOULICHMUSIMH, ONPEICNIAEMbIMM  3aKOHAaMU Hpupoabl. Ecimum  B3SITh  mpumep
YKOHOMHYECKOTO MBIIIIEHHS], TO OHO OCYIIECTBIISIETCS B CUCTEME OTHOUICHUM MEXIY
TOBapaMu, JAEHbraMH, MOKyNaTeJssMM WU HpoJaBuamMu U T.0. Eciam ke peub uaer o
¢u3mueckoil peasbHOCTH, TO ceMuocepa COCTOMT U3 NPHOOPOB, WHCTPYMEHTOB
M3MEPEHMS], 3TAJIOHOB U U3MEPSEMBIX 0O0BEKTOB. MeX Ay STUMH peaTusiMi CYLIECTBYIOT
¢u3nueckrne 0ObEKTUBHBIE OTHOILIEHHS, KOTOPBIE B KBAHTOBOM MEXaHUKE ONMHCHIBAIOTCS
ypaBHeHueM llpenuHrepa, a Takke CyHIECTBYIOT CEMHOTHYECKHE OTHOILIEHUS, KOTaa
OJlHAa BEIllb MIpacT pojib 3HaKa, a Jpyras MUIrpaeT poib 3HaueHus. biarogaps
OOBEKTUBHBIM MBICIIUTEIbHBIM (3HAKOBBIM) (hopmMaM MpeBpalieHue OOBEKTUBHOTO B
CcyOBEKTHBHOE, HAOMI0IaeMOr0 B HAOIIOJArONIero, 0003HA4aeMOro B 0003HAYAIOIIETO
MIPOUCXOAUT B 007IaCTH ceMHOC]EpHI.

Ecnu rpanuny Mexay HaOmoaeMblM W HaOMIOJaTeNleM MOXKET CABHUIraThes C
JIOCTaTOYHOM CTENEeHbI0 MPOU3BOJIa, TO 3HAYUT MPOoLecC HAOIIOACHHSI HUKAK HE CBSA3aH C
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caMHMM YyBCTBEHHBIM BocIpusTtueM. HalOmioneHne — HMHTEIJICKTYalbHBIA aKT, U OH
IPOMCXOIUT B CAaMOM MUpE BHE Teja yenoeka. [Ipobiema n3mMepenus ykasblBaeT Ha To,
YTO B aKT€ U3MEPEHHUS ITPOUCXOJUT NEPEXO OT ONMCAHMS 3HAUEHUS K OIMCAHUIO 3HAKA.
I'panuna Mexay HaOdroAaeMbIM M HaOMOJATeNeM MPOXOAUT TaM, TIJe 3HAaueHUe
3ameraeTcst 3HakoM. lIpeBpailieHue mpeamera BHEIIHEIO MUpa B 3HaK — 3TO U €CTh
pabota cozHaHus. OHAa COCTOMT B YCTaHOBJIECHUHU OIPEAEICHHBIX CBEPXECTECTBEHHBIX
OTHOLIEHUH MEXIy BEIlaMH, KaKOBBIMU SBJSIFOTCS CEMUOTHYECKHUE OTHOLIEHUS
IPEJCTaBUTENIbCTBA OJHOTO 3a JIPyroro M ykasaHMs OJHOTO Ha japyroe. M temepb Mbl
MOKEM ONMCHIBATh IPOLIECC BO3HUKHOBEHUS CO3HAHUS HE B TEPMHMHAX BHYTPEHHETO
HaOroieHusT (MHTPOCHEKLMH), a B TEpPMUHAX BHELIHEW NpeIMETHOH pearbHOCTH
COLMAIM3UPOBAHHOTO (CyOBbEKTUBUPOBAHHOT0) MHpPA, KOT/Ia BEIIM CTAHOBSTCS 3HAKAMH
U 3HAYCHUSIMHU.

Wrak, pemykuusi BOTHOBOH (YHKIMH NPOUCXOAWT HE B (PUIUYECKOM MHUPE,
onuceiBaeMoM  ypaBHeHueMm lllpenunrepa, a B  cemuochepe. Penykuus
MHTEPIIPETUPYETCS KaK BOZHUKHOBEHUE CO3HAHMS WJIM KaK aKT OCO3HAHHUA B Ipoliecce
U3MepeHus. AKT POXAEHUS CO3HAHUS — 3TO aKT Pa3IMuYEHHUs] TOTO, YTO OOBEKTHBHO
HEPA3IUYUMO.

Taxkum o0pa3oM, MojaraHue rpaHUIlbl €CTh aKT CO3HAHUS, B KOTOPOM CIIOHTaHHO
BO3HUKAET CO3HaHHE. Tema pOXKIAroIIerocss CO3HAaHUS OTChUIAET HAC K KAaHTOBCKOM
TEOPUHM  TPAHCLUEHJIEHTAJIBHOIO CyObeKTa, ObITHE KOTOPOTrO  XapaKTepHu3yeTcs
0€3yCII0OBHOCTbIO, HEMPEAMETHOCTBIO, CIIOHTAHHOCTBIO. boisblie Bcero moja 3TH
XapaKTePUCTUKH MOAXOIUT AEUCTBUE, KOTOPOE B IICUXOJIOIMU HA3bIBAECTCS MPUBBIUKOM.
[Icuxomnorus onpeaensieT NPUBBIUKY KaK aBTOMAaTUYECKH BOCIIPOM3BOAMMOE JIEHCTBUE,
WCIIOJJHEHUE KOTOPOIO0 MHHULUUPYETCS HEKOTOPBIM CHUTHAJIOM U BBINOJHAETCS, H
3aBeplIaeTcs ¢ YyBCTBOM yJIOBOJILCTBUSA. [IpuBbIUKa €CTh HE UTO HHOE, KaKk 00pa30BaHueE
B MO3IOBBIX CTPYKTypaX YCTOWYMBBIX HEPBHBIX CBSI3€H, OTIMYAIOLIMXCS MMOBBIIIEHHON
TOTOBHOCTHIO K (DyHKIIMOHHPOBaHMIO. CHcTeMa TaKUX HEPBHBIX CBSI3€H CIIYKUT OCHOBOM
6oJiee MM MEHee CIIOKHBIX (hopM moBeieHYeckux akToB, koTopbie 1. I1. ITaBnos Ha3Ban
JTUHAMUYECKMMM cTepeoTunaMu. [IpuBbIUKM pPa3sHOOOpa3HbI, HO JUId OIUCAHUS
CIIOHTAHHBIX aKTOB TPAaHCLUEHACHTAIBLHOIO S, pe3yibTaToM KOTOPBIX SBISIETCA
npoOyxjaeHne  (BOSHUKHOBEHHME)  CO3HAHMs, s Mpeajarald  pacCMOTPETh
(GyHIaMEeHTaJIbHOE MPUBBIYHOE JIMHIBUCTUYECKOE JIEHCTBHE, COCTOSIIEE B TOM, YTO
BOCIIPUHUMAEMBI MpeIMeT J0JDKEH ObITh Ha3BaH, MOJYYWUTh HMS, WM TOIY4YHUTb
BbIpa)KEHHUE MIOCPEICTBOM 3aMeHBI €ro IpyruM (UTo 3T0?), Wiin IpeaMeT T0JIKEH JUTs Hac
YTO-TO 3HAYMUTh, TO €CTh YKa3blBaTh Ha 4TO-TO Jpyroe (Uto 3To 3Hauut?). S3bIKOBast
NpPUBBIUKA paccMaTpuBaTh BCE WM B KauyecTBEe 3HaKa, OOJaJaloIero KaKHUM-TO
3HaYeHHEM, WM B Ka4eCTBE 3HaUEHUs, TpeOyroIero 0003HaueHusl, 3aIyCKaeT CO3HAHUE.
CoOcTBEeHHO, CO3HAHME W €CTh CBS3b 3HaKa M 3HaueHus. OnucaHHas NPUBBIUKA
MIPOU3BOJUT pa3ziesieHue MUpa, B KOTOPOM Ha OJTHOM CTOPOHE 3HAK, a Ha IPyroi CTOpOHE
ero 3HaueHue. Takum o0pazoM, CO3HaHHE IMPHUCYTCTBYET B MHUpPE B KauecTBE aKTa
MOJIaraHMsl TPAHUIBl MEX/Ty 3HAKOM M 3HaU€HUEM, U 3Ta TpaHMIla, Kak ObUIO MOKa3aHO
Jbx. Cnencep bpaynom u H. Jlymanom, MokeT ObITb KOHCTUTYMPOBaHA TJI€ YTOIHO
(Spencer Brown, 1979; JIyman, 2007).

Wrak, TpaHCUEHAEHTAIbHOE OTHOCUTCS K YCIOBHSIM BO3MOXXHOCTU TIO3HAHHUS, U
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MEPBBIM CPEIM TAKUX YCIOBUU SBISETCS MOJIATAHUE TPAHUIIBI MEXKy HAOII0IaeMbIM U
HAOJI0TAIOLIIM [TOCPEACTBOM CeMUOo3Krca (IIPOLECC MOPOKICHHUS 3HAYCHUS WM 3HAKA).
[ToaTromy poxaeHue CyOBEKTa, BO3HHKHOBEHHE MBICIH W CEMHO3UC MOXKHO
paccMaTpuBaTh Kak OJMH M TOT K€ TPAHCLEHJICHTAJIbHBIN aKT, peau3yOIIMICS Yepes
IIPUBBIYHOE JCHCTBUE.

CeMHOTHYECKHI MOAXO] K MOHUMAI0 CO3HAHUA JaeT HaM KJI04Y K 00bEKTUBHOMY
ONMUCAHUIO CO3HAHUS M, TAKUM O00pa3oM, OTKPBIBAET MNYTh K KOHCTPYHUPOBAHUIO
HCKYCCTBEHHOT'O pa3yMa KakK YUCTO SI3bIKOBOM CUCTEMBI.

[TomoOHBIN MOAXOM K ONMMCAHWIO W3MEPCHHS KaK I03HABATECILHOTO JCHCTBHS
BIIOJIHE COOTBETCTBYET AKTYyaJbHOM CEroAHs HAKTUBHCTKOM KOHUENUMU MO3HAHUS U
cosnanus (Kuszera, 2014). Kak u3BecTHO B KHUre “BoruiomEHupiii pasym” YHIHACKUi
Heiipoouosor @. Bapena, amepukanckuii rncuxosnor 3. Pomr u kananckuii ¢punocod 3.
ToMIICOH  TpEeANPUHSIIA  TIOMBITKY HMHTETPUPOBATh KOTHUTHMBHYIO HAyKy C
denomenonorueit Oamynna [yccepns u Mopuca Mepno-Ilontu, Oynauiickoit
dmtocodueii u ppeiiguzmom (Varela et al., 2017). ABTops 10Ka3bIBaId HEOOXOAUMOCTD
OTKa3a OT pEeNpEe3CHTALMOHAIN3MA, KOTOPbIM MPEACTAaBISIET MO3HAHUE KaK IpoLecc
00paboOTKM MOCTyMAaroMeH U3BHE MHPOPMAIUN MYTEM IMOCTPOCHHS KapThl BHEITHETO
MUpa B CO3HaHUU cyObekTa. COrjaacHO MpEesIOKEHHON MMHU TOYKE 3pEHUsl, MO3HaHUE
ompenensiercs Kak ‘“‘BomioniéHHoe aeictBue”. s 0003HaUYeHMs] anbTEPHATUBHOTO
B3IJI51a HA MMO3HAHWE OHU BBEJH B YNOTpeOJieHHe TepMUHBI “enaction” u “‘enactive”, B
KOTOPBIX MpHCTaBKa “eN-" yKa3pIBaeT Ha TO, YTO CYOBEKTUBHBIA aKT OCYIIECTBIISETCS
“BHYTpH~ MHUpa, KOTOpbIM mepecraer Tenepb ObITh “BHemHMM . IlosTOMy B
MIPOTUBOIIOJIOKHOCTh PEMPE3CHTAIMOHAIN3MY, SHAKTHBU3M OTOXKJIECTBIISIET KU3Hb U
MO3HAHMUE, YTBEPKJas, UYTO CO3HAHME W MO3I NPHUHUMAIOT AKTHBHOE YYacTHE B
MOCTPOEHUHU BHEIIHETO MHPaA (TO €CTh OCYIIECTBIISIIOT dHAKTHBAIMIO Mupa). CoriiacHo
HHAKTUBU3MY, CO3HAHUE IMpEACTaBIseT cOo00i MUHAMHYECKH MpOIEecc, B KOTOPOM
y4acTBYET HE TOJIbKO OpraHU3M J>KMBOTHOTO, HO M BHEIIHUN MHUp, TO €CTh CO3HAHUE
HAXOAMTCS 3a MpeJeliaMd Mo3ra W Teia. TakuM o0pa3oM, MOSBIAETCS BO3MOXKHOCTh
OMHCaTh JIEATETLHOCTh COZHAHMS B TEPMHUHAX JCUCTBUH C “BHEIIHUMU TMpEAMETaMHU, a
HE B TEpMUHAX HEHPO(U3MOIOTHH MO3Ta.

[anee paccMOTpUM H3MEpPEHHE KaK MBICIUTEIbHBIN MPOLECC, CBSA3aHHBIA C
ONEPUPOBAHUEM STAJOHAMH M U3MEPSEMBIMU IPEAMETAMH, M OIHILEM €ro Ha S3bIKe
ceMUOTHKH. [IpeIMETHBIN MUP STAJTOHOB U U3MEPSIEMBIX TPEIMETOB €CTh BHEIITHUIN MHUP,
HO CTPYKTYPUPOBAHHBI HE IO 3aKOHAM IMPUPOJbI, 4 UHAYE — MO 3aKOHAM CEMUOTHUKH.
JevicTBUTENbHO, PU3NYECKUI MUP OMUCHIBACTCSA KaK CHCTEMa CBSI3aHHBIX JIPYT C APYTOM
(bU3HYECKUX BEIMYUH, KOTOPHIE MBICTISITCS BCEr/la B KOHTEKCTE OTHOIIEHUH K dTAJIOHAM
W3MEpPEHHs. DTANOHBI KaK MPEIMEThl KyJbTyphl B HayKe HAIMOIHSIIOT MHUp (DU3UKH, a
3HAUUT ATOT MUP BCET/Ia MBICIIUTCS B TEX WM UHBIX PA3IHUCHUSX MEX Ty HaOII0JaeMbIM,
WM HW3MEpSieMbIM, W HaONIOJAIONIUM, WJIM STAJOHOM. JTaJOHBl — 3TO HE TOJBKO
dbusznyeckue cpeicTBa HM3MEpPEHUs, HO U MpeAMETHble (OPMBI MBIIUICHUS WIH
MIPEICTABJICHUS U3MEPSIEMBIX CBOMCTB. DTAIOHBI SBIISIOTCS CYIIHOCTSAMH, TTOCPEICTBOM
KOTOPBIX YCTaHABIMBAIOTCS TPAHUIIBI MEX Iy HaOII0JaeMbIM U HaOMrogarommM. Panee B
kaure “Cpo0oma W 3HaHWE” MHOK OBUIO TOKa3aHO, YTO ASTaJOHBI M3MEPEHHS Kak
npeaMeTHbIe apTedaKThl SBISIFOTCS CEMUOTHYECKMMU (hOpMaMU MPUCYTCTBHSI B MUPE
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na0Omronarens (HesBaxaid, 1995). x ceMuoTrndeckoe ObITHE MMO3BOJISCT MOHSITH JIOTUKY
00pa30BaHUs SMIUPUYECKUX 3aKOHOB.

Kak 0bUT0 10Ka3aHO B BBIMICYIIOMSIHYTOH MOEH KHUTE IPU M3MEPEHHH KaKOTro-
a00 KOJMYECTBA IIOCIEJHEE pEeNpe3eHTUPYETCss BHEIIHeH (opMOH 3TajlloHa —
BCEOOIEro HKBUBAJICHTA H3MepsAeMbIX BenuuuH. llocie Toro, Kak B COIMyMe
YCTAHOBMJICSI 3TAJOH, €ro penpe3eHTaThBHas (opMa npuoOpeTaeT B CO3HAHUU JHOJEH
CMBICJI 3HAKOBOW (JOPMBI BBIPAKECHUSI U3MEPSEMON BETMYHUHBL. DTAJIOH TAKUM 00pa3oM
HOpPMHpYET “BUICHUE” KOJIMYECTBEHHOM CTOPOHBI JIEHCTBHTEIIBHOCTH B o0pase
STAIOHHOW 3HAKOBOU (hopmbl. He0OX0IMMO OTMETHTB, YTO TAJIOH HE BHIOMpacTCs Kak
rOTOBas Belllb M3 OKPYXKAIOIIUX MPEIMETOB, a (OpPMHUPYETCsl B Ipolecce pa3BUTHUS
OTHOIICHWI Tuma paBeHcTBa (SHOBCckas, 1972). B pesymbraTe 3TOro mporecca u3
MHOJKECTBA PEAIBHBIX MPEAMETOB “‘BBITAIKUBACTCS , WIN BBIACIAETCA TOT, KOTOPBII
BBIMOJHACT (YHKIMIO BCEOOLIEr0 SKBUBAJICHTA, CTAHOBSCH BEIIbIO-3HAKOM. 3HAK
onpenenser (GopMy BOCHPUATHS H3MEPSIEMBbIX BEIMYMH M HMX KOJMYECTBEHHOTO
BbIpakeHUs. B aTasione n3mepsemas BelinunHa (3HaYCHHUE) U PEIPE3eHTUPYIOILas (3HAK)
OTHOCATCSL TaK, 4TO BTOpas 3aMeIlaeT INEPBYIO M yKa3blBacT Ha Hee. B BenuumHe
yaaneHHoctd CoJlHIA OT JMHUM FOPU30HTA Mbl “BUAMM” BpPEMsl, B BEJIMUMHE CTOJIOMKA
PTYTH I'paJyCHUKA — TEMIIEPATypy, B BEJIMUUHE PACTSKECHUS NPYKUHBI y NPYKUHHBIX
BECOB — BEJIMYMHY Beca U T. 1. KonnuecTBeHHass XapaKTepUCTHKA PENpPE3eHTATUBHON
dopmbl onpezienseT u3MepseMyto Benuunny. Korja namepsiemast BeImuvHa BbIpaXkaeTcs
YHCIIOM €AMHUI] U3MEPEHUS, TO CaMO ATO YHUCIIO 0003HAYaeT KOJMYECTBEHHYIO CTOPOHY
penpe3eHTaTUBHOW (OpMBI 3TaloOHa, HO MMEET 3HAu€HHE BEIMYMHBI HM3MEPSEMOro
cBoMcTBa. Tak, B yncie eIMHALL MEPHI JUTMHBI, IPUKIIAIBIBAEMON K U3MEPSIEMON JJINHE,
UJCAIBHO IpecTaBieHa nocneanss. Ho 3To 4ncio He ecTh JUIMHA Kak TaKoBasl, a €CTh
JUIIb TpeBpalleHHas Gopma 3TOW IJIUHBI, XOTA CYOBEKT HM3MEpPEHHUS JaHHOE YHUCIIO
OTOXKJECTBISET ¢ JIMHOU. [IporCcXOqUT 3TO OTOXKIECTBICHHE OECCO3HATENBHO B CHILY
JEICTBUS B HAIIeM CO3HAHWM MPEBPALICHHBIX WM MPEI-pPacCyl04YHbIX HOPMATHUBHBIX
¢dopm Boctpustus. [IpeBpamieHHas (popma MOCTOSIHHO IMOJCTaBIsAeT ceOs B IMpolecce
ornpezeneHus: u3MepsieMoro o0bekTa. Buss, 4to cToNOMK PTYyTH Ha LIKaje rpalyCHUKA
BhIlIe aeneHus “0” Ha 10 neneHuit, MbI TOBOpUM, YTO U3MepsieMasl TeMIlepaTypa paBHa
“10 rpagycam”. [IpeBpaiieHHbIE POPMBI XapaKTEPU3YIOTCS HEOTAECTUMOCTbIO 3HAYCHUS
U TpeIMEeTHOro obOpa3a 3Haka. B m3MepeHun mnpeBpailieHHblE (OPMBI BBICTYNAIOT B
KaueCTBE YCJIIOBHS MOJTyUYEeHUs] HHPOPMAILIUK O KOJIMYECTBEHHOM cTOpoHe Bemien. Ho mms
Hac ceiluac BaXHO 3a()MKCHPOBAaTh BAXKHOE TMOJOXKEHHE O TOM, YTO STAJIOH €CTb
CEMHOTHYECKasl TpaHUIAa MEXIy 3HAKOM U 3HA4EHHEM, MEXAYy HU3MEpSIOUUM U
U3MEPSEMBIM.

Odusnyeckass KapTUHa MHpa ecTh cemuocdepa, KOTOpas  COHECPKHUT
TPAHCLIEHJEHTAJIbHbIE  yCJIOBUS BO3MOXKHOCTH ONBITHOro mno3HaHus. (Co3HaHue
n300peTaeT Takue CYLIHOCTH, KOTOphIe, HE OyIy4uu peabHbIMH OOBEKTaMH, JEIal0T
BO3MOXHBIM C€aMO TIO3HaHHWE OOBEKTUBHOro Mupa. Kak yxke oTMeyalnoch paHee,
TPaHCLIEHIEHTAJIbHBIN aKT — 3TO YCTaHOBJIEHUE TPaHUIIbI BHYTPU MUpPa, TeHEpUPYIOIen
pasinyeHne MexIy 0003HadalouMM M 0003HauyaeMbIM. B pesynbrare 3TOro Hekas
JaHHas peajbHOCTh IpPEBpAIlaeTcs WIM B 3HAK, WIM B 3HaueHHe. VIMEHHO B 3TOM
CHUMBOJIMYECKOM 3HAYeHUU (YHKIMOHUPYIOT HEKOTOpBIE OOBEKTHI TEOPETHYECKOTO
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3HaHUsL. YTOOBI MPOUIUIIOCTPUPOBATH CKA3aHHOE, PACCMOTPUM KOHKPETHBIE IIPUMEPHI U3
uctopuu ¢usznyeckoil Hayku. OOpaTUM BHHMMAaHHME Ha TMOHSITHE aOCOJIOTHOTO
IIpOCTpaHCTBA B MexaHuke [ anunes—HproToHA.

B knaccuueckoit MexaHuke pyHIaMEHTAIbHBIM SIBJISIETCS OHATHE HHEPLHATILHOTO
JBIDKEHUSI KaK “UCTUHHOTO” JABWXEHUS. Takoe ABUKEHUE BBIPAKEHO B IMOCTOSHCTBE
CKOPOCTH €ro JIBH)KEHHUS OTHOCUTEJIBHO APYroil HHEPIUAIbHON CHUCTEMbI OTCUETa WUIU
Tena. JIBM)KeHNE UMEET JIBa IUIaHa: OAMH U3 HUX — 3TO IUIaH colepkaHus (T.e. MHepLus)
U Jpyroil — IjaH BBIPAXEHUs (IBUKEHHE C MOCTOSHHOI CKOpPOCTHIO). 31€Ch 3HaK U
3HAYCHHE OOYCIOBIMBAIOT APYr Jpyra. OTO O3HA4YaeT, 4TO 3HaK (TO €CTh IUIaH
BBIPQXXCHHUSI — IOCTOSIHHAs CKOPOCTh [JIBHXKEHUS) OMpesenseT 3HadeHue (T.e. IUIaH
COJIEp)KaHUsl — WHEPLMOHHOE JBM)KEHHE, KOIJla BHEIIHUE CWJIbI HE JEMCTBYIOT), U
3HaueHue (T.e. IJIaH CcoJAep)KaHUsA) OOYCIOBIMBaeT 3HAaK (T.e. TUIAaH BBIPAKEHUS).
ABCOII0THOE IPOCTPAHCTBO €CTh (hOpMa BbIPAKEHUS (ITIOCTOSIHHAS CKOPOCTh IBUKECHHUS ),
KOTOpasi ONpeAeNsieT coAepkKaHue, T.e. MHEPIIMOHHOE JBUXKeHHE. To ecTh adCOM0THOE
IIPOCTPAHCTBO €CTh TaKasi CUCTEMA OTCUYETA, YTO €CJIM TEJIO MEPEMEIAETCS OTHOCUTEIBHO
HEE C IOCTOSTHHOW CKOPOCTBIO, TO 3TO IBWKCHHE SIBISIETCSA HMHEPIHAIbHBIM, T.€.
CYUIECTBYIOIIUM 0€3 JEHCTBHS BHEIIHMX CHJI. JTO HEBEPHO s J000H Ipyroii
JIOKQJIbHON WHEPIHANbHOM CUCTEMBbl OTCYETa, HO BEPHO MJIs BBIJCICHHON CHCTEMBI,
KaKOBOH SIBJIsI€TCSI a0COIIOTHOE MPOCTPAHCTBO, KOTOPOE OKA3bIBAETCS CHMBOJIMYECKOMN
CTPYKTYpOH, MO3BOJIAIONMIEH OOBICHITH CYIIECTBOBAaHHE WHEPLHOHHOTO IBUKCHHS U
OIpPaBIbIBATH BTOPOM 3aKOH MEXAHUKH.

AGCONIOTHOE MPOCTPAHCTBO €CTh 3HAK, 3HAUEHUEM KOTOPOTO SIBJISIETCS MHOKECTBO
MHEPLHAIbHBIX JIOKAIBHBIX CUCTEM OTcueTa. AOCOIIOTHOE MPOCTPAHCTBO €CTh B TO ke
BpeMs HMEHHO IPOCTPAHCTBO, T.C. SBISETCS 3HAUEHHMEM caMoro cels Kak 3Haka.
AOCOIOTHOE TMPOCTPAHCTBO — 3TO TPAHCUEHACHTAJIBHOE CYIIECTBOBAHUE, KOTOPOE
SBJISIETCA CEMUOTUYECKOH CTPYKTYpoi, ompezenstomeil cnocod OCO3HaHUS HPUPOAbI
MHepuuagbHoro JBwxkeHus. Ilpu sTom aOcoylfOTHOE NPOCTPAHCTBO OCO3HAETCS
YeJIOBEKOM KaK CYyIIECTBYIOILIee OOBEKTUBHO 3a IpeJiellaMi 4eJI0BEYECKOI0 CO3HAHUS.
TakoBa 1BOMCTBEHHAsI IPUPOAA TPAHCLEHAECHTAIBHOTO.

Eme oana akTyanbHast WUTIOCTpalus. Psii COBpEMEHHBIX TEOpUil 3JI€eMEHTapHBIX
YacTUIl HUCHOJb3YeT HJCH0 KaJIMOPOBOYHBIX IOJEH, KOTOpas IO3BOJSET OMHMCHIBATh
reometpudecku ¢usuueckue cuibl (Frampton, 2008). Teopust KaaTuOPOBOYHBIX MOJIEH
UCIIOJIB3YET TaK Ha3bplBaEMOE IPOCTPAHCTBO Beiid, B KOTOPOM paclpeneseHo
0ECKOHEUHOE MHOXECTBO a0COTIOTHBIX ATaJTOHOB. OHU HE MOTYT OBITh ONpPE/IENIEeHbI KaK
¢buznyeckne 0ObEKTHI, TaK KaK HE CYIIECTBYET (PU3MUECKHUX OIBITOB, B KOTOPBIX ITH
00BEKTBI MOTYT MBICIUTBCA Kak cyiiee. Ecau Obl aOCOMIOTHBIE 3TANOHBI SBISUTUCH
peanbHBIMH (PU3NUECKUMH OOBEKTaMH, TO OHHM HW3MEHSUTM Obl CBOM MacmiTad mpu
TPaHCIIALMU B MPOCTpaHCTBE Beiinsg. 310 mpoTuBOpeumsio Obl cTaTycy abCONIOTHBIX
STAJIOHOB KaK CPEJICTB MU3MEPEHHUs, HE 3aBUCAILIMX OT CBOMCTB mpocTpaHcTBa. Ho 6e3
JOTIYIICHUsS] OHTOJOTMYECKOIO CTaTyca MHOXKECTBA TOXAECTBEHHBIX IpYyr Jpyry
a0COIOTHBIX ATAJIOHOB HEBO3MOXKHO TOBOPUTH O CYIIECTBOBAaHMHU KaJMOPOBOYHOTO
npeoOpa3oBaHusl pPEaTbHbIX (U3NYECKHX BEIMYMH. TakuM oOpa3oM, MBI MOXKEM
TOBOPUTH 00 aOCOJIOTHBIX ATAJIOHAX Kak O HayuyHbIX puknusx. VX cymiecTBoBaHHe U
¢yHKIMU 0a3upyIOTCs HAa MPU3HAHUM CYIIECTBOBAHMS KaIMOPOBOYHON HHBAPUAHTHOCTH
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¢u3nueckux 3akoHOB. MTak, aOCONIOTHBIE ATAJOHBI MPOCTpaHCTBA Belis sBISAIOTCA
HEBO3MOXKHBIMH TpeAMeTaMu B (u3ndyeckoM mupe. Ho naHHbIe ATalOHBI SIBISIOTCS
CEMHOTUYECKUMU 00BEKTAMH, C TIOMOIIIbIO KOTOPBIX HNPUIAETCSI CMBICI KaJIMOPOBOYHOMN
unBapuantaoctu (HeBBaxkaii, 2021).

O0600m1asi BBIICU3IOKEHHOE, MOXKHO IPEANOJIOKHUTh, YTO JI00ast (Qu3nueckas
TEOpHs JAOJDKHA COJIEpKaTh IPEICTABICHUS O TPAHCUEHIAEHTAIbHBIX CYIIECTBOBAHUSIX,
0€3 KOTOPBIX YeJIOBEYECKH pa3yM HE MOKET OCMBICIIMBATH IPUPOY, (GU3NIECKUI OTIBIT,
o0ocHOBaTh (hU3MUECKHE NPHUHLMUIBI M 3aKOHBI. TpPaHCLUEHIEHTAIbHOE €eCTh
CEMHOTHYECKasi CTPYKTypa, B KOTOpOH 3HAaK OKa3bIBAE€TCS 3HAKOM CaMoro ceosl.
[IpenmeTHoe ke 3HaHHE O Mupe (QOpPMHUpPYETCS B MpoIecce pPa3IUYEHUs 3HAKa U
3HAYEHUS.

B 3akmoueHnn xoTenoch Obl cKa3aTh ciefayroliee. B yenoBeueckoM MBIIITICHUH
IPEJICTABICHUSI O pEalbHBIX OOBEKTax WIparoT posib 3JIEMEHTOB ceMuocdepbl. Mbl
MBICJIUM BHEUIHUN MUP KaK CEMUOTHUYECKYIO cUCTeMYy. Bemiy B MBIIUIEHUH BBITOJIHSAIOT
(GyHKIMM 3HAYEHUS, 3HAKa, CMBICIIA, TO €CTh BEIIM MBICISATCS HE caMH 1o cede, a Kak
MIPEACTABUTENH YETr0-TO, KaK 3HAUYECHUSI YETrO-TO, KaK 3aMECTUTENIM YEero-TO U yKa3aTellu
Ha 4TO-T0. PU3NYECKUI peanbHOCTh — ATO ceMHuocdepa, I1e peabHble 00bEKTHI UTPAIOT
pOJIb CEMHOTHYECKMX 3JEMEHTOB. DTUM OOBSACHSETCS HAJIMYUE B HAyUHBIX TEOPHUSIX
buKknui, HE MMEIOIIUX AHAJIOTOB B JIEUCTBUTENBHOCTH. HO OoHM sBisitOTCS (hopmamu
MPEJICTABUTENIbCTBA CYyOBEKTa IMO3HAHUS B IMO3HaBaeMoM wmupe. [losTomy HaydHbIE
TEOPHH SIBIIIIOTCS M300paKEHHEM, OINMCAaHMEM MO3HAIOIIETO MBIIUICHUA. B mpupone
ATAJIOHOB HET, HO MO3HABAEMBI MHUP BUIUTCS JIMIIb OTHOCUTEIBHO 3TUX KYJIBTYPHBIX
IPEIMETOB, KOTOPBHIMH YEJOBEK pacujeHseT MHpP MHOXXECTBOM TIpaHUIl MEXIy
Ha0Jr01aeMbIM M HAOJIOAAIONINM, 3HAYEHUAMHU U 3HaKamu. [loaToMy Hay4yHbIE TeOpUH
ABJIIOTCS OJHOBPEMEHHO U OIMCAaHUEM BHEIIHEr0 MHUpPAa W MO3HAIOUIEr0 3TOT MHUP
MBILLICHHUS.
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Abstract

A major point of interest and fascination in our contemporary world is to include artificial intelligence (Al)
technologies in resource turnover based on the development of multidisciplinary (convergent) scientific
areas combining engineering and cognitive sciences. Such areas as philosophy and linguistics occupy an
important place as a tool for creating metatheories, as well as inclusive Al pedagogy requiring special
pedagogical tools and other approaches to learning that are based on the principles of biomimetics.
Convergence is necessary in terms of the interaction between technical and social systems. Computational
and cognitive models of consciousness, language, intellectual and cognitive functions from the standpoint
of the philosophy of science and technology are actively developing modern fields of knowledge. The
effectiveness and quality of intelligent technical systems (ITS) is determined by cognitive technologies.
Developments of hardware and software and applied (meta) materials lead to an increase in resilience and
durability, reliability, and fault tolerance. Convergence raises the issue of the nomenclature of existing
specialties and the need to introduce the qualification of an “ontology engineer” who should solve the
problems of functional integrity in emerging systems engineering. In systems engineering the conceptual
design for the life cycle of artificial objects is currently inspired by classical metaphysics. In real practice,
when implementing the life cycle of ITS, postmodern presumptions appear giving rise to problems of
irreducibility and incompleteness of languages describing various models (paradigms). This approach
requires an ontology engineer as a new profession.

Keywords: Ontology of artificial intelligence; Ontology engineering; Language of
science; Metaphors
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AHHOTANUA

Baxxnelmmm npeaMeToM HHTEpeca U yBICUEHHUS] B COBPEMEHHOM MUPE SBJISIETCS BKIIOUEHHE TEXHOIOTHI
UCKycCcTBeHHOTO wmHTeliekTa (M) B eCTeCTBEHHBI pecypcooOOpOT Ha OCHOBE  Pa3BHTHS
MYJBTHIUCIUATUIMHAPHBIX (KOHBEPTCHTHBIX) HAyYHBIX HAMPABICHUH, OOBEIMHSIONINX HWHXKCHEPHBIC H
KOTHUTUBHBIC HAYKH, CPE/IM KOTOPBIX BAXKHOE MECTO 3aHUMAIOT (hmitocodusi U JTMHIBUCTHKA, B KAYECTBE
HHCTPYMCHTA CO3[aHHs METAaTCOpPHH, a TaKKe WHKI03uBHas memarorunka MU TpeOyromas 0coObIX
Mearort4ecKuX CPeCTB U MHBIX MOJIX0/I0B K 00YUYEHHIO, TIOCTPOCHHBIX Ha MPUHIIMIAX HPUPOJIONIOA00NS.
KonBepreHIus He0OX0aMMa ¢ TOYKH 3PEHHST B3aUMOICHCTBUS TEXHUUECKUX M COIMAIIBHBIX CHCTEM JPYT
¢ JpyroMm. BpluncnuTenbHble M KOTHUTHUBHBIE MOJIEIM CO3HAHUS, $3blKa, MHTEIJIEKTyalbHBIX U
KOTHUTHBHBIX (YHKIMA ¢ mo3unuit (uiaocodun HAYKHM W TEXHUKH — aKTHBHO pPa3BUBAIOIIUECS
COBpeMCHHBIE 00MacTH 3HaHUSA. DPPEKTHBHOCTH (Ka4eCTBO) MHTEIDICKTYAlbHBIX TEXHUYCCKHX CHCTEM
(UTC) onpenensiercsi: KOTHUTUBHBIMEH TexHojorusmu; hardware wu software; mpumMeHsieMbIME
(MeTa)MarepranaMu; TPUBOJUT K YBEIMYCHUIO BPEMEHH AaKTHBHOTO CYIIECTBOBAHUS, HAICKHOCTH,
oTKazoycroiunBocTy. KOHBEpreHIuss MNOJHUMAET BONPOC O HOMEHKJIAType CYLIECTBYIOLIUX
CHEeHANTBHOCTEH, 0 HEOOXOUMOCTH BBOA KBATM(UKAIIMH “WHIKEHEP MO OHTOJIOTHSAM’, KOTOpast TOJDKHA
pemaTh TPOOIEMbl 3MEPKEHTHOW ((DYHKI[MOHAIBHON) IEIOCTHOCTH B CHCTEMHOW HHKCHEPHHU H
cucremorexHuke. KonuenryaibHoe ohopmileHHE HKU3HEHHOTO IIMKJIa 00BEKTOB HCKYCCTBEHHOH MTPUPOJIBI
B CHCTEMHOW WHXXCHEPHM, Ha CETOAHAIIHMN JeHb MHCIHPUPOBAHO KIAcCHYECKoil mMeTadu3nkoil, a B
peanbHOM MpaKTHKe, MPU peau3auy Ku3HeHHOTo 1ukiIa U TC, mposiBIsSioTCS Mpe3yMIIIHUN TOCTMO/IepHa,
MOPOXJAtoIe MPoOIEeMbl HECBOJUMOCTH (HEMOJNHOTHI) S3bIKOB ONHCAaHMWSA PA3IUYHBIX MOAeTIeH
(mapagurm), st 4ero u TpedyeTrcs HoBasi MpoQeccHsi — HHKEHEP 0 OHTOJIOTHSIM.

KiuroueBbie cioBa: OHTONOrMST MCKYCCTBEHHOrO MHTeIUIeKTa; “‘MHxkeHep mo
oHTOJOTHAM; SI3bIK Hayku; MeTtadopsl

Jus uuruposanusi: Kolovskaia, A., 1lin, A, V. Ontology of artificial intelligence as a field of Engineering
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INTRODUCTION

Today, when technologies are developing so rapidly, the terms and concepts related
to scientific and engineering principles and specialized sectoral thesauri sometimes seem
outdated and irrelevant, but just at first glance. Ontologies are suitable for representing
both formal-mathematical and substantive-descriptive, i.e., semantic models.

Ontology, sometimes existing as a metaphor, remains a meaningful semantic
construct for understanding what is present in the world (Kozlova, 2020). Ontological
metaphors can be used to explain complex concepts and ideas. For example, an
ontological metaphor is implicit in the concepts of biomimetics, and convergence, which
are necessary in terms of understanding the interaction between technical and social
systems that are applicable to artificial intelligence systems. The cognitive ability of
subjects to explore existence in the world of discrete objects and to find relations between
them is generally postulated as a prerequisite for the choice of the basic elements of
ontological specifications. This is because the relatedness of objects relates to the
development of connections between properties and associations of objects, thus
providing the properties and classes for modeling the elements of ontologies.

THE “ONTOLOGICAL TURN” TO MULTIPLE ONTOLOGIES

The efficiency of technical systems (TS) is determined by the applied structures,
connections, functional elements, materials, their functional properties and so on. This
amounts to an increase of resilience and durability, reliability, and fault tolerance. The
conceptualization of the life cycle in systems engineering today is inspired by classical
metaphysics, and in real practice, the postmodern presumptions, conceptualized in the
discourse of poststructuralism, manifest themselves in the construction of the life cycle
of TS. As an illustration, it is appropriate to cite here the metaphor of “tree and rhizome”
by Gilles Deleuze and Felix Guattari, which gave rise to many subsequent ideas (see the
following Figure 1).

The key problems of the discussion are related to the multidimensionality and
multidisciplinarity of cognitive sciences and technologies: the theoretical ontological or
metaphysical basis of biomimetics due to the decomposition of complexity, affords a
scientifically sound, full-scale description of the brain of a living being - its structure,
functional connections and, “building blocks” of neurons, including a cybernetic model
of artificial neurons (cf. Fig. 1.1. — 1.5., Kolovsky et al., 2020; Kolovsky & Morenk, 2013;
Kolovskaia & Kolovsky, 2021).
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Fig. 1. Likeness to nature, convergence, analog renaissance, inclusive deep learning
in cognitive science (1.1., 1.2, 1.3, 1.4.). Ontological or metaphysical basis of likeness to
nature and the decomposition of complexity (1. 5.). Cybernetic model of an artificial
neuron (Gorban, 1994).

To realize the upward branch of artificial intelligence (Al) development, namely
the synthesis of neural network structures, it is necessary to form a fundamentally
different, neuro informational paradigm, based on the presumptions of poststructuralism.
The created methodology, hardware, software for cognitive technologies demonstrates
countless practical results, showing a cardinal increase in the quality and efficiency of
“smart things” Figures 2.1 to 2.6 provide examples illustrating and justifying re-
engineering and the “analog renaissance” of monitoring, diagnostics, and soft control
systems.
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Fig. 2. Synthesis of a rhizome-like structure of an artificial neural network (ANN):
2.1., 2.2. show basic structural elements of a cognitive model (Kolovsky & Morenk,,
2013); 2.3. a functional diagram for analog intelligent measuring system (Truten &
Kolovsky, 1979); 2.4. the structural version of an Al error correction technology (Gorban,
2020); 2.5. the structure of a fully connected ANN; 2.6. the structure of an analog passive
high-speed neuroprocessor (Kolovsky et al., 2000, Kolovsky & Morenk, 2013); and 2.7.
a fully coupled framework for cognitive science convergence (Kolovskaia, & Kolovsky,
2021).

The problems of functional error elimination and other stages of life cycles for
objects of artificial nature are next in line. Unlike system analysis, rhizome analysis relies
on the poststructuralist presumption “function and structure are orthogonal.” Constantly
confirmed by the results of engineering activity, it is focused on the functional (semantic)
efficiency of the created product, and the associated palliative approach allows to shift
the exact criteria of system analysis to the background when forming structural and
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communicative solutions.

The complex development of cognitive technologies, with inclusive, convergent
technologies among them, implies the inevitable adaptation of organizational, theoretical
and practical activity, methodology and the whole arsenal of accumulated
multidisciplinary tools and resources to find a complex convergent solution to
engineering problems of a particular object, first of all, to reduce the level of erroneous
Al solutions.

Metaphors often accompany the changing picture of the world. The metaphor of
“network” (rhizome) is present in the most significant names of events, reflecting the
changed picture of reality, coming from the so-called “flat ontologies”, replacing the
previous one which represented the world as hierarchically structured and centered, with
these flat ontologies expressed by the metaphor of “tree” (system) (Kolovskaia, &
Kolovsky, 2008). These linguistic manifestations are ubiquitous. In particular, they are
relevant to models of consciousness, intellectual and cognitive functions. One example is
the “semantic web” (SW) as a name for the direction of development of the WWW to
present information in a form suitable for sophisticated machine processing (Volodin,
2023).

SW implies recording information in the form of a semantic network with the help
of ontologies. An adequate request is articulated as a “frontier” engineering problem,
relevant for the future development of artificial intelligence. This is the need for a new
qualification — the profession of “ontology engineer” (Gorban, 2020).

“Ontologies generated by artificial intelligence working with data are refined in a
dialog with the researcher [...] In software development, there may be a new line — a
request for flexible ontological work and creation of micro-worlds” (Gorban, 2020). The
researcher, before each attempt to modify the knowledge base, will consult the metadata
stored in the ontology for consistency. If conflicts are identified, the ontology is modified.

In the dialogue between ITS and a researcher in the process of machine learning,
the problem of the language of science becomes salient since it mediates between them.
This means that language is always connected to a certain culture and society, and its
meaning and use depend on this context (Kolovskaia, 2016). Current research shows how
language affects our ability to think and understand the world around us. It should be
emphasized that language does not affect the content of the scientific picture of the world
(SCW), but only adapts it to the needs of a particular language community. The linguistic
picture of the world (LPW) changes not under the influence of new scientific knowledge,
but under the influence of changing conditions of life and new realities. It preserves and
conveys a simplified view of the world, using both traditional categories of ontology and
creating new ones, adequate to the nature of change.

IDEATION AND AUTOPOIESIS IN THE CONTEXT OF LINGUISTIC
AND COGNITIVE ONTOLOGIES

Modern language research is increasingly moving away from the strict structuralist
interpretation of language as a simple system of signs. In this new paradigm, the focus is
on the deep foundations and resources of language in the context of human spiritual
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energy and cognitive activity. This brings to the fore the notion of ideation as a function
of consciousness responsible for the ability to create new ideas, concepts, theories and
models. Ideation is associated with creative thinking and imagination, as well as with the
ability to see things in a new way and find unusual solutions. Ideation and autopoiesis are
key mental and linguistic factors in the context of the current consideration of linguistic
and cognitive ontologies.

Back at the turn of the 18th to 19th centuries Wilhelm von Humboldt proposed and
substantiated the idea of the active creative essence of language, embodying spiritual
energy and cognitive human activity. He argued that language does not simply reflect
cognizable reality but is a means of discovering a previously unknown reality, is a
continuous creative process (Humboldt, 1985, p. 249-343; Soboleva, 2005).

Human language is the most powerful tool of thinking for categorization and
classification of the world, which is possible due to its complex structure that is not only
lexical, but also grammatical. The language of science, in this sense, appears as a part of
the general idea of language. Within the presumptions of classical metaphysics and
according to its ontology, the language of science should be characterized by precision
and unambiguity of concepts (Loktionov, 2008). However, against the background of
presumptions of postmodernism which constitute an alternative to classical metaphysics,
actor-network theory, flat ontologies, etc. are characteristic of the post classical
ontologies of the 20th century (lvakhnenko, 2019). On the basis of the ideas of
multiplicity, heterogeneity, anti-essentialism, the presumptions of astructurality, de-
centeredness, randomness, removal of oppositions, problematic status of meaning, there
are attendant changes in the ontology of the language of science. This is manifested
similarly in the field of cognitive ontologies, including cognitive modeling in information
technologies (Kolovskaia & Kolovsky, 2021).

All these issues are located in an exploratory field, pointing to the presence of
metaphors in its definition, which in turn points to the creative component in language,
without always clarifying it. As noted by Michel Foucault (1994), the existence of speech
in an active setting of self-organization is a creative environment where speech can be
repeated, modified, revived, and related to previous utterances, etc. This is another
argument for the need to consider the creative nature of language when comparing
different ontological constructions (Chomsky, 2005, pp. 22-69; Lebedev, 2009).

The development of artificial intelligence and “especially the rapid improvement of
neural networks raises completely new existential questions, not so long ago considered
fantastic and irrelevant to science and even to reality itself” (Chernigovskaya, 2023, p.
7). Language, existence and thought are firmly connected through the aspect of human
creativity. Is it possible to argue that non-human subjects of linguistic creativity are now
emerging, and are there also non-human ontologies underlying the relations of these
subjects with reality?
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THE ONTOLOGY OF LANGUAGE AND THE METAPHOR OF
INTELLIGENCE AS AN IMAGE OF THE WORLD

The dynamics of thinking about language metaphysically is determined by a wide
range of research projects, the systematization and classification of which represent a
significant task. Language research in different time periods has been characterized by
different approaches related to the functional side of the ontological status of language.

The directions of language research, broadly speaking, can be presented as follows:

- The philosophical-methodological approach invokes the basic categories of
existence, questions of objectivity, rationality and the degree of hermeneutic freedom.

- The logico-methodological and logico-pragmatic approaches emphasize the
foundations of language and communication (Heidegger, 1993; Wittgenstein, 1994).

- The logico-semiotic approach studies the generation and analysis of signs
(Saussure, 1977; Barthes, 2009).

- The cognitive approach is situated within the framework of evolutionary
epistemology and formal logic, allowing for conceptions of artificial intelligence.

- The cultural approach investigates the movement of language in modern culture,
along with a comparative analysis of national and cultural traditions (Matsumoto, 2002).

- The synergetic approach studies language in the context of its stability-instability,
diversity, and other functional features (Nazaretyan, 2009).

The wide choice of approaches is determined by the scientific interest in the
problems of language which open up new areas and methods of research. The main
difficulty lies in keeping the topic within its own boundaries, since contextual
multivalence is an obligatory attribute in the analyzed works, and cognitive dissonance is
present within a single article (Chernigovskaya, 2009). The priority for our work is to
reveal the significance of the ontological aspects related to the language of science and to
consider the theories of its functioning as a conceptual system based on the potential of
creativity. Considering the linguistic nature of culture, Tomas Kacerauskas (2006) states
that “language is part of human reality, in which things are reconstructed as parts of our
vital wholeness, thus becoming real” (p. 137). In science, as an element of spiritual
culture, the language of science functions as a complex categorical system that forms
ideas about the world. This implies the need to consider two sides: language in science
and science about language.

The systematization of works clearly points to three main programmatic directions
in the ontology of language. The first is the immanent-sign concept, which was developed
in structuralism. Here language is considered as an ordered system of signs. The second
direction is anthropological, associated with the concept of language proposed by
Humboldt. Language is a metastructure that determines all socio-historical structures and
has the capacity for self-development. The third program direction is the anthropocosmic
concept, adopted by many Russian philosophers, namely the cosmists and religious
philosophy. It implies am understanding of language not only as a part of consciousness
and thinking but as the logos of the Universe as a whole (Losev, 1974; 1993). Word and
name, being the result of thinking, represent a phenomenon. Losev uses the
phenomenological method to describe the word's “energeme”, which has not only

53

soctech.spbstu.ru



Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BeITIycKa 361K, pazym u 8bluucienis 8 Memaghopax KOHUMUEHsIX HAVK ™~

a physical but also a biological value (Losev, 1993, p. 662).

The correlation between the creativity of language and its cognitive resources is a
subject of discussion in the context of the relationship between language and the thought
process, between language and the thinking subject. There are many scholars who have
devoted their works to this topic. Humboldt noted that the main influence of language on
a person is due to his thinking and creative power. Aleksandr Potebnya (1989) created a
special work entitled “Thought and Language” in which he presented his philosophical
and linguistic concept of language which he considers as culturally and anthropologically
conditioned. The classicist understood language as a force that shapes and transforms
thought. Potebny's contribution to linguistics is related to his “linguistic aesthetics”
(Potebny, 1989): The general understanding of the nature of the word is related to his
thinking in images, metaphors, especially in the context of artistic work. However, the
language of science is also increasingly becoming symbolic and metaphorical
(Ankersmit, 2007). The more deeply science penetrates into nature, the higher the level
of symbolism in scientific discourse. Scientific language must be able to convey
knowledge about hidden levels of existence that cannot be described using the formal-
conceptual language of rationalism. This requires other semantic tools such as symbols
and metaphors (Ableyev, 2008).

In conclusion, it is worth saying that even if ontology may seem irrelevant in the
modern world, it remains important for constructing the image of the world. It is in fact
no coincidence that back in the 70s of the last century the answer to the question, what is
intelligence, came in the form of a cybernetic image or model of the world. Ontological
metaphors help us construct models of the world with all its complexity, which then
becomes a second, virtual reality.

IN LIEU OF A CONCLUSION

Cognitive sciences and technologies are the basis of a new scientific and
technological mode, the transition to which requires conceptual and methodological
analysis. The conceptualization of the life cycle in systems engineering is currently
inspired by classical metaphysics which “hinders” its development (Terekhovich, 2018).
Other, poststructuralist explanatory principles and presumptions are required. This, in
turn, creates the problem of the effective semantic reducibility to one another of the
languages of description with different ontologies - to be achieved within the cognitive
modeling framework of conceptual analysis, cognitive monitoring, diagnostics, or
prognostic control.

Convergence occurs in the interaction of various applied science, technical and
social systems with each other. The problematic of language is extremely relevant in
inclusive Al pedagogy, requiring special pedagogical methods, tools and other
approaches to “learning with a teacher” (engineering ontology). The effectiveness and
quality of ITS is determined by bio-inspired cognitive technologies, an increase of
resilience and durability, reliability, fault tolerance; a solution to the problems of
emergent (functional) integrity in systems engineering and system engineering.
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Distinction is first of all a linguistic marker, which is universal in any linguistic
manifestation. Through distinction (audiovisual, tactile, thermal, temporal, semantic,
axiological) existence reveals itself to humans. The basic recording with the most
superficial attention of the existence of some object is based on discernment, and thus on
the manifestation of language. Likewise, the distinction of constructed ontologies within
artificial intelligence also has a linguistic manifestation - with similarities and differences
a matter of ontology.

REFERENCES

Ableyev, S. R. (2008). Filosofskiy metod i problema nauchnogo yazyka v
issledovaniyakh soznaniya [Philosophical Method and the Problem of Scientific
Language in the Studies of Consciousness]. Philosophy of Science, 4(39), 16.

Ankersmit, F. R. (2007). Sublime Historical Experience. Europe.

Barthes, R. (2009). SZ. Academic Project.

Chernigovskaya, T. V. (2009). Human in Man: Consciousness and Neural Network. In
D. I. Dubrovsky (Ed.), The Problem of Consciousness in Philosophy and Science
pp. 335-336. Kanon+.

Chernigovskaya, T.V. (2023) Language and Consciousness in the Digital World: Human,
too Human? In V. A. Lektorsky (Ed.), Consciousness, Body, Intellect and Language
in the Age of Cognitive Technologies (pp. 7-8). PSU Publishing House.

Chomsky, N. (2005) Cartesian linguistics. Chapter from the History of Rationalist
Thought. KomKniga.

Foucault, M. (1994). Words and Things. Archaeology of Humanities. A-cad.

Gorban, A. N. (1994). Neurocomputer, or Analogue Renaissance. PC World.

Gorban, A. N. (2020). Frontier Engineering Problems and Tasks with Examples from the
Development of “Artificial Intelligence”. [Video]. Center for STI SPbPU.
https://youtu.be/j9VVPHIywOw

Heidegger, M. (1993). Time and Being. Respublika.

Humboldt, W. von (1985). YAzyk i filosofiya kul'tury [Language and Philosophy of
Culture]. Progress.

Ivakhnenko, E. (2019). Annmarie Mol on the Way to Multiple Ontologies. Epistemology
& Philosophy of Science, 56(3), 219-224. https://doi.org/10.5840/eps201956360

Kacerauskas, T. (2006). Language and Culture in Phenomenological Perspective.
Voprosy filosophii, 12, 137-144.

Kolovskaia, A. Y. (2016). Cultural-Contextual Concept of the Language of Science in the
Perspective of Analytical Philosophy. Tomsk State University Journal of
Philosophy, Sociology  and Political Science, 2(34), 76-85.
https://doi.org/10.17223/1998863X/34/9

Kolovskaia, L. V. & Kolovsky, Y. V. (2008). Creative Potential of Self-Configuration of
Educational Environment in the Philosophy of Postmodern. In Proceedings of the
Intern. Confer. on Problems of Education (pp. 83-87). Publishing house of
SPbGETU “LETI”.

55

soctech.spbstu.ru


https://youtu.be/j9VVPHlyw0w
https://doi.org/10.5840/eps201956360
https://doi.org/10.17223/1998863X/34/9

Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BeITIycKa 361K, pazym u 8bluucienis 8 Memaghopax KOHUMUEHsIX HAVK ™~

Kolovskaia, A. Y. & Kolovsky, Y. V. (2021). Artificial intelligence and the language of
science in the complexity paradigm. In Proceedings: First National Congress on
Cognitive Research, Artificial Intelligence and Neuroinformatics. Ninth
International Conference on Cognitive Science (pp. 565-567). National Research
Nuclear University “MEPhI”.

Kolovsky, Y. V., Bartsev, S. ., Okhonin, V. A., & Khlebopros, R. G. (2000). Possibilities
of Physical Realization of the Fast Neural Network Microprocessors. In System
Problems of Quality, Mathematical Modeling and Information Technologies (Part
3, pp. 39-43). Research Institute “Auto-electronics”.

Kolovsky, Y. V., & Morenk, P. A. (2013). Field Neuroprocessor. In Modern problems of
radio electronics: Collection of scientific articles (pp. 415-420). IPK SibFU.
Kozlova, L. A. (2020). Conceptual metaphor and means of its representation. Cognitive

Studies of Language, 3(42), 371-375.

Lebedev, M. V. (2009). The Problem of Linguistic Creativity Philosophical Sciences, 8,
79-96.

Loktionov, E. V. (2008). To the Problem of the Epistemological Status of the Language
of Science in the Postpositivist Period of Analytical Philosophy of the Twentieth
Century. Vestnik OGU, 7(89), 38-43.

Losev, A. F. (1993). Bytiye — Imya — Kosmos [Genesis — Name — Cosmos]. Mysl.

Losev, A. F. (1974). Istoriya antichnoy estetiki. Vysokaya klassika. [The History of
Antique Aesthetics. High Classics]. Iskusstvo.

Matsumoto, D. (2002). Culture and Language. Prime — Euroznak.

Nazaretyan, A. P. (2009). Meaning-making as a Global Problem of Modernity: a
Synergetic View. Voprosy philosophii, 5, 4-19.

Potebnya, A. A. (1989). Word and Myth. Pravda.

Soboleva, M. E. (2005). Filosofiya kak “kritika yazyka” v Germanii [Philosophy as a
“Critique of Language” in Germany]. St.-Petersburg State University.

Saussure, F. (1977). Works on linguistics. Progress.

Terekhovich, V. E. (2018). The Metaphysical Postulates of Modern Physics, Which
Should be Abandoned. Metaphysics, 1(27), 78-87.

Truten, V.A., & Kolovsky, Yu. V. (1978). Device for Measuring the Out-of-roundness of
Large-sized Cylindrical Parts [Copyright certificate SU 697805 Al].

Volodin, A. Y. (2023). Digital Humanities Research. Siberian Federal University.

Wittgenstein, L. (1994). Spatial and Temporal Phenomenon of Language. In
Philosophical works (Part. 1, pp. 126-131). Gnosis.

56

soctech.spbstu.ru



Technology and Language Texuonoruu B uapocdepe, 2023. 4(4). 46-57

CBEJAEHUS Ob ABTOPAX / THE AUTHORS

Amnna IOpresna Konosckas, Anna Kolovskaia
akolovskya@sfu-kras.ru, akolovskya@sfu-kras.ru,
ORCID 0009-0006-6905-4244 ORCID 0009-0006-6905-4244
Amnnpeit Imurpuesna UnsuH Andrew Ilin
and-man-star@ya.ru and-man-star@ya.ru
Cratbst noctynuia 1 gexabps 2023 Received: 1 December 2023
o00peHa mocie pereH3upoBanus 16 pexadpst 2023 Revised: 16 December 2023
npuHsATa K myonukamun 23 nexabps 2023 Accepted: 23 December 2023
1.
57

soctech.spbstu.ru


mailto:akolovskya@sfu-kras.ru
mailto:and-man-star@ya.ru
mailto:akolovskya@sfu-kras.ru
mailto:and-man-star@ya.ru

Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tema BeITIycKa 361K, pazym u 8bluucienis 8 Memaghopax KOHUMUEHsIX HAVK ™~

https://doi.org/10.48417/technolang.2023.04.06
Research article

On the Phenomenological Foundation
of the Information Model of Consciousness

Svetlana Kuskova ()
Moscow Institute of Psychoanalysis, Kutuzovskiy, 34-14, 121170, Moscow, Russia

adiafora@tut.by

Abstract

The paper is devoted to the philosophical foundations of the information model of consciousness. David
Dubrovsky's theory of consciousness overcomes the dilemma of dualism and monism in explaining mental
phenomena. They are not an epiphenomenon of the physical, but a necessary information process
conditioned by the relation of informational causality. The relation between heterogeneous entities that
does not imply materialistic criticism is a semiotic relation of a sign, meaning and information. The
syntactic characteristics of the sign provide information about the structure of the denotation and show the
structure of thought about it. Charles Sanders Peirce’s doctrine of signs explains the internal logical
relations between mental phenomena, their connection with the structure of objective and subjective reality.
Peirce's non-Cartesian phenomenology considers mental phenomena without separating perspectives from
the first and third person, does not postulate the necessary existence of the thinking Self and physical
objects. Mental processes: thoughts, sensations, volitions — are not only designated by other elementary
thoughts, but also have a symbolic nature themselves. Pierce's mental phenomenon is an abstraction, a sign
of a sign. We do not have a precisely detailed sensory image of the object, we do not photograph it, but
schematize it. We remember the general properties rather than the specific details of the phenomenon.
Modern neuroscience data confirm the existence of a physical mechanism, the function of which is the
abstraction and design of the discrete content of sensation. Dubrovsky considers elementary sensation as a
product of electoral activity. The informational approach to consciousness does not entail a certain
materialistic or idealistic ontology, but takes into account objective semantic connections of phenomena,
independent of their nature.
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AHHOTANUA

Pabota nocesimeHa GpuiaococKkuM OCHOBAHHMSM MH(POPMAIIMOHHON MOJETH cO3HAaHUs. Teopus co3HaHUA
. U. LyOpoBCKOro mpeo1oieBaeT JUIeMMy dyalu3Ma i MOHH3Ma B OOBSICHEHNN MECHTAJIBHBIX SIBICHUI.
OHHM paccMaTPUBAIOTCS HE Kak 3MH(peHOMEeH (PU3NUECKOro, a HeoOX0AUMbIH MH(OPMaNNOHHbIH Mporecc,
00YCIJIOBIICHHBIH OTHOLIEHUEM HWH()OPMALMOHHOW NpUUMHHOCTH. OTHOIIGHHE MEXAY pazHOPOIHBIMU
CYITHOCTSIMU, HE BBI3BIBAIOIICE MATEPUATUCTHUCCKON KPUTHKH, — 3TO CEMHOTHYECKOE OTHOIIICHHUE 3HAKA,
npeAMEeTHOro 3HaueHuss W uH(opmanmu. CHHTaKCHYECKHE XapaKTEPUCTHKM 3HaKa COOOLIaloT
nH(OpMALIUIO O CTPYKType JICHOTaTa U MOKa3bIBAIOT CTPYKTYPY MBICIH O HeM. Ydenue o 3Hakax Y. C.
[Tupca oOBsICHIET BHYTPEHHHE JIOTHYECKNE OTHOLICHUSI MEKIY MEHTAIbHBIMH SIBICHUSIMH, UX CBSI3b CO
CTPYKTYpOil OOBEeKTHBHOW M CyOBEKTHUBHOW peanbHOCTH. Hekapresmanckas ¢enomenonorus I[lupca
paccMaTpuBaeT MEHTAJbHBIC SIBJICHHS O€3 pas3/esieHHs MEpPCIEKTHB OT NEPBOTO M TPETHETro JIMIA, HE
MOCTYJIUPYET HEOOXOAMMOE CYyIIeCTBOBaHME MbICIsmEro Sl m u3ndeckux oOBEKTOB. MeHTalbHbIE
MPOLIECCHI: MBICIIH, OLIYIICHHS, BOJICHUS — HE TOJILKO 0003HAYAIOTCSI IPYTUMH 3JIEMEHTapHBIMH MBICIISIMHU,
HO M MIMEIOT 3HAKOBYIO IPUPOY caMu. MeHTanbHbIi (enoMeH y [Tupca — 3To abcTpakums, 3HaK 3HaKa.
Mpbl He MMeeM TOYHO JeTAIM3MPOBAHHOIO UYYBCTBEHHOTO o0Opa3a mpeamera, He QoTorpadupyem, a
CXeMaTU3MpyeM ero. Mbl 3allOMHHAaeM CKOpee OOIIHMe CBOWCTBA, YeM KOHKPETHBIC IETalld SIBICHHS.
CoBpeMeHHbIEC JIaHHbIE HEHPOHAYKH IOATBEPKIAIOT Hainunue (U3NYECKOro MexaHu3Mma, (QyHKIHeH
KOTOPOTO SABJIsIETCs a0CTparupoBaHue 1 opopMiIeHne JUCKPETHOTO coiepKaHus omryiieHus. JlyopoBckuit
paccMaTpuBaeT  3JE€MEHTapHOE  OILIYyIIeHHe  Kak  MPOAYKT  H30MpaTenbHON  IeATeIbHOCTH.
WHpopMaMOHHBIA TOAXOX K CO3HAHHIO HE BJEYET ONPEACTICHHYI0 MaTepHATUCTHYECKYI0 WIH
JTyaJTMCTHYECKYIO OHTOJIOTHIO, @ YUYUTHIBAET OOBEKTUBHBIE CMBICIIOBBIEC CBSI3U ABJICHUN, HE3aBUCHMBbIE OT
UX TIPUPOIBI.

KuroueBbie cioBa: Hekapresunanckas ¢denomenonorus; 3Hak; WupopmanmonHas
Mojenb co3HaHus; MHpopMalmonHas NpUYUHHOCTh; MBbICIb; MeHTanbHbIe SBICHUS;
Ok3ucTeHnuanbHele rpadsr; MaeansHoe.
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[Ipobnema mnosiokeHUsT CO3HAHMS B HAy4yHOM KapTUHE MHpa IIOCTaBI€HA B
KapTe3UaHCKON mapajgurMe, a e€ perieHus NpeiaraloTcsi ¢ MOHUCTHYECKHUX MO3UIHI.
OOmast crparerus — BOUCaTh CO3HAHHME B CHCTEMY Kay3aJIbHBIX CBs3€il (pu3mueckoro
MHUpa, CYyIIECTBOBAaHHE KOTOPOW TBEPAO ycTaHOBIEHO. OHTOIOTMYECKHE CYKICHHUS O
CO3HAHUHU [OJDKHBI OBITH OIpaBAaHbl MEpeja JIMIOM ECTeCTBEHHOHAYYHOH HWCTHHBI.
Nudopmanmonnas Mojaenb CyOBEKTHBHOW peanbHOCTH, pa3paborannas J[. M.
JlyOpoBcKUM, IPE010JIEBAET TUIEMMY Tyali3Ma U MOHU3MA B 00bSICHEHUN MEHTAIbHBIX
SBJICHHK. DTO He SMU(PEeHOMEH (PU3MUECKOro, a HEOOXOAUMBIN HHGOPMAIIMOHHBIN
nporecc, OOYCIOBJICHHBIH OCOOBIM OTHONICHHEM HWH(POPMALMOHHON NPUYUHHOCTH.
Hy6posckuii (1980) 000CHOBBIBaEeT MPUHITHIIBL:

1. Uadopmamuss HEoOXOAMMO BOIUIOIIEHA B ONPEACICHHOM (PH3MUYECKOM
HOCHTEJIe; KOHKPETHBIM HOCUTENh HH(POPMAIIUHU BBICTYIMAET B KaYeCTBE €€ KoJa.

2. Uadopmaiusi WHBapHAHTHA TI0 OTHOIICHHIO K (HU3MUYECKUM CBOHCTBAM
HOCHTETIS. . .

3. Uudopmanums criocobHa cyKUTh (aKTOPOM YIIPABJICHUS. . .

4. SIBnenue co3HaHUsA (CyOBEKTHBHOTO OIBITa) MOXKET CIYXXUTh (PaKTopoM
ynpasieHus. .. (c. 146).

Hocurens  uHbpoOpmanuu — HeilpoauHaMuYeckass CHCTEMa, KOJAUPYIOIas
JJIEMEHTApHBIE MEHTANbHbIC siBIeHUS. DyHKIHMOHATBHAs KOIOBAas CBSI3b MEXKIY
MO3TOBBIMH TIPOIECCAMH M CYOBEKTHUBHBIMU COCTOSHUSIMU OOYCIIOBIMBAET HAay4HOE
NOHUMaHHE TIOCIICTHHX.

OTHollIeHHE MEXy Pa3HOPOJHBIMH CYIIHOCTSIMHU, HE BBI3BIBAIOIIEE KPUTHUKH CO
CTOPOHBI MaTepHaJu3Ma, — 3TO CEMHUOTHYECKOE OTHOIICHHWE 3HaKa, IPeIMETHOro
3HaueHus U uHpopmaruu. M3ydas ¢usmdeckue CBOMCTBA 3HaKa, Mbl HE IOJy4yaem
uH(pOpMallMl O CBOMCTBaX €ro JeHoTara M HaoOOpOT, CBOWCTBAa MpeAMETa He
MOJICKa3bIBAIOT HaM, KaKOB Ul HEro Hanbosee noaxoamuii 3Hak. Ho cuHTakcnyeckue
XapaKTepUCTHKHU 3HaKa COOOLIAIOT HH(OPMALIHIO O CTPYKTYpPE I€HOTATa U MOKA3bIBAIOT
CTPYKTYPY MBICIIU O HEM.

Msl cunTaeM MIOJOTBOPHOW Ui MPOSCHEHUS MH(POPMAIMOHHON NMPUYUHHOCTH
koHuenuuio 3Haka Y. C. Ilupca. Hekapresuanckas ¢eHomeHonorus Ilupca
paccMaTpuBaeT MEHTAJbHBIE SBICHUS 10 pa3felieHHs IEePCIeKTHB OT MEPBOTO M
TPEThEro JIMIa, HE MOCTYJIUPYeT HEoOXOAMMOE CYIIEeCTBOBaHHE MbIcisuiero S u
¢u3nyeCcKuX 0ObEKTOB.

MeHTanbHblE TPOLECCHI:  MBICIH, OIIYIIEHUS, BOJEHHUS — HE TOJBKO
0003HaYarOTCs, HO U CaMU MMEIOT 3HAKOBYIO NIPUPONY. DTU PENPE3CHTAIMU, C OJHOU
CTOPOHBI, IPOSIBJICHUS CYyOBEKTUBHOCTH, a C IPYTOil CTOPOHBI, 00J1a71al0T 00bEKTUBHON
CTPYKTYpOH, ACNaNIe uX MpeIMeTOM OOBEKTUBHOTO 3HaHUA. CO3HAHWE CBOJIUTCS K
€ro COAECP>KaHUIO B JAaHHBII MOMEHT: KOT'JIa Mbl MBICJIMM, MBI €CTh TO, YTO MBICIUTCS, U
camH SIBJISIEMCsI 3HAKaMU.

WTak, 3HaK Kak TaKOBO# MMeeT TpU u3MepeHus (reference): Bo-mepBbIX, OH €CTh
3HAK 0Ji7 HEKOTOPOH MBICIH, KOTOpasi HHTEPIPETHPYET €T0; BO-BTOPHIX, OH €CTh
3HaK, CTOSIIMH 6Mecmo HEKOTOPOro O0BEKTa, SKBHBAJCHTOM KOTOPOTO OH
SIBIIIETCS B 3TOW MBICIIH; B-TPETHUX, OH €CTh 3HAK, B HEKOTOPOM OTHOIIICHUU WU
KadecTBe, KOTOPOE MPUBOIUT €T0 B CBA3b ¢ o0bekToM. (ITupc, 2000, c. 67)
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3aMeTHM, YTO MEPBBI aCHEKT 3HaKa — CMBICI JJIsl MHTEPIIPETAHTHI (IPYTOM MBICIH,
MHTEPIPETUPYIOMICH 3HAK), YACTHBIM CIy4aeM KOTOPOH OKa3bIBACTCA MHTEPIPETATOP
(uermoBeK WJIM MamuHa). BTOpo# acmekT — penpe3eHTanus HHOro 00BbEeKTa, 0 KOTOPOM
3TOT 3HaK MHpopMHpYyeT. TpeTuil acnekT — OObEeKTUBHAS CHHTAKCHUYECKasl CTPYKTypa
3HaKa, 0OecreynBaronas ero COeIMHEHNE C 0OBEKTOM.

Crenyert pa3nnyaTh CUCTEMY MBICIICH (TOHATHH, CY)KICHUH, YMO3AKIIOUEHUH ) KaK
(1) mpeamer JOrMKKM BHE BPEMEHU M NPOCTPAHCTBA, U (2) MpOLECC MBILIIEHHUS BO
BpPEMEHH, YNPaBIIIEMbIi TIOMUMO HOPMAaTHBHBIX TPEOOBAHMI JIOTUKA €CTECTBEHHBIMU
MPUYMHAMU MO3TOBBIX IPOIIECCOB, a TakXke (3) mociea0BaTeIbHBIMU TPEOOPA30BAHUSIMU
OJIHUX MEHTAJbHBIX COCTOSHUNH B Jpyrue, uszydaembix (enomenoiorueit. Ilupc
PEKOHCTPYHUPYET OOBEKTUBHBIEC CBSI3U MEX/IY MBICIISIMU B acriekTe (3) Kak MEHTaJIbHBIMU
COJIEp’KaHUSIMU YEJIOBEUECKOI'0 YMa, BKJIOYasi YyBCTBa, IMOLUUU U cTpemieHus. [loTok
TaK MOHUMAEMBIX MBICTICH MOMYMHSIETCS 3aKOHY accoluanuu. Kaxnas ciemyromias BO
BPEMEHH MBbICIIb MHTEPHPETUPYET NPEbIayllyl0 MbIcab. Hampumep, camo mo cebe
cyxnaenue “TpeyronbHHK ecTh TreoMmMeTpudeckas (urypa” BbIpaxkaeT OOBEKTHBHOE
OTHOLIEHHME BKJIKOYEHMSI COJEp)KaHUS BTOpOro mnoHsATHs B mnepBoe. Ho mnpomecc
YeNIOBEUYECKOr0 CYXKJIEHUS — HOTO CMEHa BO BpPEMEHHM MEHTAJIbHBIX COCTOSHHIMA
“MBILIUICHUS O TPEYrolbHUKE” W “MBIIUIEHUS O TeoMeTpuueckoil ¢urype”. JlBa
MEHTAJIbHBIX aKTa Pa3HECEHbl BO BPEMEHHU, OHM HE JaHbl cpa3y, YTOObl MX CPaBHUTH.
[ToaToMy MX MOXHO CUMTAaTh aTOMAPHBIMU MEHTAJIbHBIMU COCTOSIHUSIMU. CMEHss OJTHO
Ipyroe BO BPEMEHM, OHU JIEMOHCTPUPYIOT HE JOTHYECKOE OTHOILIECHUE IMOAYMHEHUS
MOHSTHIA, a THOW MH(GOPMAIIMOHHBIH Mpoliece, U3yd4aeMblil YUCTON (HeHOMEHOIOTHEH.

JIBe MBICIM CYTh JIBa COOBITHS, Pa3/ieleHHblEe BO BPEMEHH, U OJHA HE MOXKET
CoJIep’KaThCsl B JAPYrol B OyKBaJbHOM CMBbICIE ClIOBa... JIBa oObekTa MOryT
CUNTAThCS MOAOOHBIMH TOJIBKO B TOM CIIy4yae, €CJIM OHU CPaBHUBAIOTCS, CBOASTCS
JPYT C Ipyrom B yme... CieoBaTesbHO, ABE MBICIIA HE MOTYT OBITh TTOJI00OHBIMHU
710 TeX Mop, IOKAa OHU B yMe He cBefieHs! Apyr ¢ apyrom. (ITupc, 2000, c. 70).

CHauasla MBI yMaeM O TPEYrOJbHUKE, a B JPYroe BpEMs O I€OMETPHUYECKON
¢urype. Jlornueckas CBSI3b MEXAY OTUMH TIOHATHSIMH HE  CXBaTbIBAaeTCs
HEINOCPEICTBEHHO HU B NIEPBBIN, HU BO BTOPOH MOMEHT BPEMEHH.

MBpicnb (KaKk MEHTAJIbHOE SIBJICHHUE) O TPEYTOJIbHUKE HHTEPIPETUPYETCSI MBICIIBIO O
reoMeTpuueckoil ¢purype. Mpicib 0 reoMeTpudeckoil (purype BBICTYNAeT 3HAKOM JUIs
MBICIIU O TPEYTOJIbHUKE.

CeMHOTHYECKOE OTHOILIEHUE MEXKIY MBICISIMU H3BECTHO TOJIBKO ITOCPEACTBOM
pedrnexcuu, mpeanoaraioiell CornocTaBIeHUue COAEP)KAHUN, BBIPAKEHHBIX B S3BIKE U
Mmetassbike. [IoaToMy MbICHIb HeceT HHpOopMaLuio 00 HHGOpMaIMK B IPEILIECTBYIOIEH
MBICIIH.

ScHo, 0fHAKO, YTO 3HAHUE O TOM, YTO OJIHA MBICJh MTOJA00HA APYTOM MBICTH WITH
KaKUM-TO 00pa3oM BEpHO pEempe3eHTHPYET JPYTYI MbICIb, HE MOXKET
BO3HUKHYTH M3 HCIIOCPCACTBCHHOI'O BOCHPHUATHUA, HO JOJIKHO OBITH THIIOTE30M
(HECOMHEHHO, TIONHOCTHIO TMOATBEpXKAaeMO (akTamu), W UYTO MOITOMY
o0pa3oBaHHME TAaKOW PENMPe3eHTUPYIOMIEH MBICIH JOHKHO OBITH 3aBUCHMO OT
peanbHOM CUITbI, JEHCTBYIOIIEH BHE CO3HAHUS, @ HE IPOCTO OT MEHTAJIBHOT'O aKTa
cpasuenus. (ITupc, 2000, c. 70).
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[lepexon OT MBICIU K MBICIIM HE CBOJUTCS K JIOTUYECKOMY BBIBOAY B acrekte (1), a
UCTIBITHIBACT BIIMSHUE BHEIIHETO CTUMYJIa U ACCOLIMATUBHBIX CBSI3€H MEXy 3HAUCHUSIMU
3HakoB (3). MBICIUTENBHBI MPOIECC MNPOTEKAET HE XAOTUYHO MO CIy4YalHBIM
aCCOLIMATUBHBIM CBS35M, a 110 IIPAaBUJIAM, JIEJAIOLINM OJHY MbICIIb 3HAKOM JUIsl APYTon
MbICTIH. B co3HaHum oOBeKTHMBUpYETCA Joruueckas uHdopmanus (1), ecnu 1enp —
YMO3aKJIIOYEeHUE, WM UHPOPMALUs O CBSI3aHHBIX C JAHHBIM 00pa3oM MHBIMU 0Opa3amu
(3), ecnu eab — BOCHOMUHAHKE, WM K€ MH(DOpMAIHs, CTUMYJIUPOBAHHAS COCETHUMU
MO3TOBBIMH CTPYKTypamH (2) B OTCYTCTBUM OCO3HAHHOM LIENH.

Hano paznuuaTh 00beKTUBHBIE JIOTHYECKHE BEIBOJMMOCTH, CBS3BIBAIOIINE (POPMBI
MBICIIM KaK OObEKTUBHBIE CTPYKTYPbI, U PEaIbHbII epexol OT OJHONW MBICIH K JIpyroii,
OCYILECTBIISIEMBI CyOBEKTOM BO BpeMeHH. [IpyM HeIeMOHCTPaTHBHBIX BBIBOJIAX
JIOTMYECKOTO MPUHYXKIECHHUS Nepexo/ia K ONpeeIeHHON MBICIN HET, HO TaKOH Mepexoa
HE SBJIIETCS IOJIHOCTBbIO IPOU3BOJIBHBIM MM aCCOLMATUBHBIM. B MHIYKTUBHBIX H
aMIUIMAaTUBHBIX (A0TyKTUBHBIX) PACCYKACHUAX 3aKIIOUEHUE HE CIEAYET U3 MOChUIOK, a
JMILIb MOATBEPKAAETCA UMU. Mex 1y 4acTIMU MPaBIONOA00HOTO0 YMO3aKIIIOUEHHS €CTh
00BEKTHBHBIE CBSA3M, HE YUCTO JIOTHYECKUE, a IpeaAMeTHbIe. OHU HE MPEANUCHIBAIOT, a
JO3BOJISIIOT CyOBEKTY COBEPIIUTH CIEAYIOIUN MBICIUTEIbHBIA XOJA: BBIIABUHYTH
OOBSICHUTENbHYIO TuIoTe3y. YueHue Ilupca 00 aMIUIMAaTUBHBIX YMO3aKIHOUEHUSIX
000CHOBBIBAET HEAITOPUTMUYECKUI TBOPUECKUI XapaKTep YEIOBEYECKOT0 MBIIIICHMUS,
KOTOpPOE€ HEJb3s IOJIHOCTBIO (pOopManu30BaTh, HO MOXKHO pENpPE3eHTHPOBATH Kak
OOBEKTHBHYIO CHCTEMY CBS3€H 2JIEMEHTOB COJIEPKAaTeIbHOH MHPOPMALMU O BHEIIHUX
o0bekTax. Hanpumep:

“Bce, nmeromiee xapakrep (nature) M, 1omKxHO UMETh TTPU3HAK T.

S ¥MeeT npu3HaK T.

MpbI BpeMEHHO MOXEM MPeAIoNIoKuTh, uTo S umeer xapakrep M” (ITupc, 2005,
c. 168).

3aKJIFOYEHNE CaMO HE BBIHYK/IA€TCs ITOCBIJIKAMU U HE BBICTYIIAET IPOU3BOIbHBIM
pemienueM. K Hemy Bezer uH@opmamus B IOChUIKaX, IpUHMMaeMas BO BHUMaHHUE
cyobexToMm. [Iupc He cunTas HaxoX/1eHe UICTUHHON THIOTe3bl CIy4YaiHbIM MONalaHueM
cpeau OecunCcIEHHOIO0 MHOKECTBA BO3MOXKHBIX OLIMOOYHBIX MPEANoaoKkeHui. YenoBek
0JIapeH CIIOCOOHOCTBIO YCMOTPEHMS MCTUHBI: OLIMOAThCS HE 4Yalle, YeM OKa3bIBaThCs
IIpaBbIM, 33J]aBaTh MPAaBUIbHBIE BOIIPOCHL. 3a KOHEYHOE YHCIIO I0TaJ0K Mbl IPUXOJAUM K
UCTHHE, IOTOMY 4YTO JaHHas M HCKoMas HHQOpMalus Yyxke CTpyKTypUpOBaHa
HEe3aBUCHUMO OT Hac. [loaToMy ecTh panoHanbHbIE IBPUCTUKH U METO/IbI, IPUMEHUMBIE
JT0OBIM 00YYEHHBIM CyOBEKTOM MJIM KOTHUTUBHOW CHCTEMOM, MOJICKa3aHHbIE 3HAKOBOU
CHUCTEMOM.

Takoe NOHMMaHME IIOTOKA MEHTAJbHBIX COCTOSHUM  coIJlacyercs ¢
MH(OPMaLMOHHON KOHIIETIIIUEN CO3HAHMSL.

HA. W. dy6posckuit (1980) paccmaTpuBaeT MCUXWYECKMHA TpoOLECC Kak
pou3BoJCTBO MH(popManuu o6 uHdopmanuu (c. 151). DTo HOBBIN TUI ynpaBiIeHHUS,
OTJIMYAIOIIUNA  YEJIOBEYECKOE CO3HAHME OT JKMBOTHOM IICUXHUKH. OJIEMEHTBI
CyOBEKTUBHOM peasbHOCTH JaHbl KaK 3HaKU MpoleccoB BHe co3HaHMs. MHpopmanus o
npexMere A —  colaepkaHue A —  uMeeT  MaTepuaibHBI  HOCUTENb X
(aeiipoguHamuyeckyto cucremy). CyOwsekT omepupyer mHbopmaruein A, Hocutenb X
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HEIOCTYNEeH, B OTIMYAE OT NHUCHbMEHHBIX 3HAKOB, (U3MYECKH MPeodpa3zyeMbIx
YeJIOBEKOM, OINepHUpyIoleM HHpopMaLuel, IpeAcTaBlIeHHOW MUCbMEHHBIMHM 3HAaKAMU.
MarepuanpHasi MpHpoJa HEHPOAMHAMHUYECKOM CHUCTEMbl MO3ra ONU3Ka MpHUpOJe
BHEIIHMX 3HAKOB.

XoTs oHa HEOOXOAMMO BKIIOYAET (PU3MUECKHME KOMIIOHEHTHI, €¢ B TOYHOM
CMBICIIC HEJb3s Ha3BaTh (U3NYECKOH CHUCTEMOM, Tak Kak ee (pyHKLUHOHAIbHas
cneun(prka HE MOXET ObITh OOBSICHEHa Ha OCHOBE (PU3MUECKUX CBOMCTB U
3aKOHOMEPHOCTEN. DTO MOKa3bIBAaeT aHAIM3 XapaKTepa HeoOXOAUMOM CBsI3U A 1
X. Kpatko: cBs3b Mex 1y A u X sBisieTcs QyHKIMOHAIBHOM, IpeCcTaBIIseT cO00MH
KOJZIOBYIO 3aBUCHUMOCTb, CIIOKUBUIYIOCS MCTOPHYECKH, B (HIIOreHe3e WiIn
OHTOreHe3e; A u X — SBJICHUS OJHOBPEMEHHbIE U  OJHOIPUYMHHBIEC; OHU
HaXOJATCS B OTHOIIEHUM B3aUMOOJHO3HAYHOI'O COOTBETCTBUS; X €CTh KOJOBOE
BOIUIONIEHHE A miH, Kopoue, koA A. (lyoposckuit, 2011)

WNudopmanus, taHHAsS CO3HAHUIO HEMOCPEACTBEHHO U MOIJIeKamas “cBo0oHOMY
onepupoBanuio (3), oraensercss oTr MHGOPMAIMM O MaTepUAIbHBIX HOCHUTEIAX (2),
0e3pazIuyHON I 3HAKOBBIX (YHKIIHMM, HO OOBSICHIEMOM 3BOJIFOIIMOHHON OHUOJIOTHEH.
['maBHOM po6sIeMOM OKa3bIBAE€TCS COMIOCTABIECHHE ABYX TUIIOB HH(opManuu. i 3Toro
HEOOXOMMO BBISIBUTH TAaKHE ACIEKTHl MEHTAJIbHOW HH(POpPMAlWH, KOTOPBIE MOTYT
KoppenupoBaTh ¢ uHpopManued Kak (yHKIMOHAJIBHBIM COCTOSHHEM MO3IOBBIX
cTpykTyp. B 3TOM nnomoraer yuenue Ilupca o 3Hakax NpuMEHUTENBHO K MBICIIIM-3HAKaM.

MBelcib-3HaK 0003HaYaeT, NPex/e BCero, BHENIHUN 00bekT. Ho oHa oOycioBieHa
IpeblIylield MBICIBIO O TOM JX€ OOBEKT€ M OTHOCHTCS K HEMY IOCPEICTBOM
0003HaueHMsI TPEIBITYLIEH MBICIIH.

Hampumep, B ymozaximouenuun “Bee moau cMepTHbl, 3HauuT, COKpaT cMepTeH”,
IIPOITyCKasi BTOPYIO MOCBIIKY, Mbl MbICIIUM COKpaTa Kak 4eJOBEKa, a HE KaK yYUTels
[Tnatona. Ilocnenyromas mMpiciab “CokpaT Kak 4eJIOBEK CMEpPTeH’ 0003HA4YaeT TO, YTO
MMEJIOCHh B BUAY B IIPEIBINYIIEH IBHON MBICIIH.

Mpbicnb-3HaK MpeAcTaBiIsieT CBOW OOBEKT B ONPEAEICHHOM OTHOIIEHHH. ITO
OTHOLICHHE TOKE OCO3HAETCS U ONIOCPEAYET CIAEAYIOLLYIO MBICTb.

D10, mo JlyOpoBckOMy, BBIpakaeT BaXKHBIM acnekT WHGOPMAIIMOHHON
IIPUYMHHOCTH: BO3JEHCTBUE MEHTAJIBHOIO Ha MeHTanbHoe. “Korma, Hampumep, oaHa
MbIcib (B) BeI3biBaeT apyryto (B), To B psjie cirydaeB MOKHO JOBOJIBHO YETKO OMMCATh U
npencTaBuTh oTHoumleHMe b k B kak nmpuumHy m ciexncreue. EctectBenHo, uto b B
KauecTBE ONPEJECICHHON HH(OpMallMM HUMEET CBOUM HOCHUTENIEM OIpeAEICHHYIO
HEUPOJMHAMMUYECKYIO CUCTEMY Y, a B — Apyryro HeMpOAMHAMUYECKYIO CUCTEMY Z.
[Tepexon A B b ects komoBOE npeobpazoBanue, T.e. nepexoq Y B Z. Huuero npyroro
MEHTaJbHas MPUUYUHHOCTh HE MOXKET O03HayaTh. JTO — Mpeodpa3oBaHue MHPOpPMALIUH,
JTAHHOM MHE B “dMCTOM BHJI€”’, HOCUTEIHN KOTOPOW MHOU HE OTOOPaKAIOTCS; TTOCIIETHHE,
OJIHAKO, HE MOTYT OBITh Ha3BaHbl B TOYHOM CMBbICNIE ‘“‘(pU3MUECKUMH’, TaK Kak
NPEJCTaBISIIOT  coOOM  Ouosiornueckue, HeWpoauHaAMUYecKkhe (yHKIHOHAJIbHbIE
cucrems!” ([ly6posckuii, 2011).

MartepuanbHble CBOMCTBA CTPYKTYpPBI, HE CBOJUMBIE K (PU3NYECKUM, ONPEAEISAIOT
e€ KOJIOBYIO (DYHKIIHIO.
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Paznnuatorcs cBoiicTBa 3HaKa, MPUHAUIEKALINE EMY 110 IPUPOJE MATEPUATBHOIO
SBJICHUS, U CBOICTBA 3HAKa, 00ECIIEYNBAIOLINE €r0 CIOCOOHOCTH CBA3BIBATHCS C IPYTUMU
3HaKaMH U I€HOTaTaMH.

Hanpumep, cyeTHble MajoOykd AMCKPETHBI, TBEPIbl, HE Pa3MHOKAIOTCA U HE
HOIJIOUIAOT JPYT JIpyra, COXpaHsIOT MOJIOXKEHHE B IpOocTpaHcTBe. OHU MPUTOIHBI IS
MOJICJIMPOBAHUS HATYPAJIbHBIX YHCEN. A UX MaTepuall, BET U CTOUMOCTb HE BIMSIIOT Ha
CUHTAaKCU4ECKUE CBOMCTBA 3HAKA.

Wudopmarins 00ycaoBIUBaeT CBOMCTBA PU3NYECKOTO HOCUTES, pEIEBAHTHBIE 1151
ero 3HakoBoi (yHkuMU. Ho OHM CBS3aHBI C MPOYUMH MAaTEpUATBHBIMH KaueCTBAMU
HOCHTEJISI, He MMEIOIMMU OTHOILIEHUS K CHHTaKkcucy. Hampumep, cioxeHue KoaupyeTcst
MPUOJIMKEHUEM OJTHOM TOCIIEIOBATEIPHOCTH MAJOYEK K APYrol. A BBIYMTAHHE — MX
oTnaneHueM. MOKHO KJIEHTh M JIOMaTh MAJIOUKH JJIS PENPE3CHTAIMH YMHOXXEHUS U
nenenusa. Ho n3aMeHenue 1seta 1 MaTepuana HE COOTBETCTBYET HHUKAKOW MEHTaJIbHOMN
apudmernueckoil onepanuu. Ousnyueckoe xe BO3IACHCTBHE MEHSET BCe MaTepHAIbHBIC
CBOICTBa KOJ1a, B TOM YHCJIE U 3HAKOBBIE.

[Tupc paznenser 3HaKU-UHACKCHI ((IIrorep, sIpJIbIK), HKOHMYECKHE 3HaKU (KapTHHA)
Y 3HaKU-CUMBOJIBI (c10Ba). B mepBbIX ABYX cilyyasix 3HAKHU CBA3aHbI C IEGHOTATaMU CaMOi
npuponoil. “OTy peanbHyl, (QU3MYECKYI0 CBs3b 3Haka C OOBEKTOM, JHOO
HEINOCPE/ICTBEHHYIO0, MO0 ONOCPEICTBOBAHHYIO CBA3BIO C JAPYTUM 3HAKOM, — IHILET
[Tupc, — s Ha3pIBaO uucmo ykazamenonvim (demonstrative) npumenenuem 3Haka.
PenpesenraTiBHas QyHKIUS 3HAKa HE 3aKJIIOYACTCS HU B €0 MAaTEPUAIBHOM KavyeCTBe,
HU B €ro 4YHUCTO YKa3aTeJIbHOM MPUMEHEHHM; JeJI0 B TOM, YTO 3Ta (QYHKIHS
XapaKTepU3yeT 3HaK He MO0 OTHOLIEHUIO K ce0e caMOMy MJIM K€ PeaJbHOMY OOBEKTY,
KOTOpbIIi OH 0003HauaeT, HO B €ro OTHOLIEHHHM K MBICIH, B TO BpeMs Kak JBe
BBIIICOMMCAHHBIE XapAaKTEPUCTUKU IMPHUHAJIEKAT CaMOMY 3HAKy HE3aBHCHMO OT €ro
HarnpasieHHocTd Ha MbIcib” (ITupe, 2005, c. 69). Ecnu MeHTallbHOE SIBJICHHE CaMO €CTh
3HaK, TO B HEM pa3eisFOTCs YMCTO MaTepHajibHble kadecTBa (qualia), He cBsi3aHHBIC
CUHTAaKCUYECKU C JIPYTMMU 3HAKaMHU U HE PENPE3CHTUPYIOLIUE JAPYTYI0 MBICIb IS
MHTEPIIPETATOPa, U CTPYKTYpHBbIE CBOMCTBA, CYIIECTBEHHBIE IJISl CBS3BIBAHUS ATOTrO
MEHTAJbHOTO SIBIEHUS C APYIMM MEHTAIbHBIM SBJICHHEM. DTH BTOpBIE CBOICTBA M
MOJJIeXKAT palMOHAIbHOMY T[IO3HAHHUIO CO CTOPOHBI HEHpOHAyK M CO CTOPOHBI
(eHOMEHOIOTHH, BO3JEPKUBAOLIECIHCS OT YCTAHOBJIEHUS! OHTOJIOTHUYECKOIO CTaTryca U
THUIIA Kay3aJIbHOCTH MEHTAJIbHBIX SIBJICHUM.

Yucro MarepuanbpHble KadecTBa HE MMEIOT SIUCTEMOJIOTMYECKON 3HAYMMOCTH,
MOCKOJIbKY HHTpOCHEKLUs, corjnacHo Ilupcy, HemocToBepHa, M CaMOOUIYIIEHUS
CcyOBEeKTa MOJHOCTHIO BHIBOJUMBI M3 OIIYIIEHUN BHEIIHHUX siBIeHUH. To, 4TO Kaxercs
CBIPBIMU OIIYIIEHUSIMH, €CTh pEe3yJbTaT CEJIEKTUBHOM paboOThl C MaTepuajioM, B
pe3yJIbTaTe KOTOPOIO OH CTAHOBUTCS IPUTOJICH B KAUECTBE 3HAKA.

Mentaneubiii genomen y Ilupca— 310 Bceraa aOcTtpakuus. Mbl He HMeeM
abCOIIOTHO TOYHO JIETAJIM3MPOBAHHOTO YYBCTBEHHOro oOpa3a mpeaMmera, He
doTorpadupyem, a cxemaTU3UPyeM ero. MBI 3aIIOMUHAEM CKopee 001e CBOMCTBA, YeM
KOHKPETHbIE JETAJIU SIBJICHHUS.

“Pemraromuii apryMeHT MPOTUB TOTO, YTO Mbl O0JIajlaeM KaKUMH-TH00 oOpazamu
WK a0COJIIOTHO ONPEENCHHBIMH PETPE3CHTAUSAMH B BOCIIPUATHH, 3aKIIIOYAETCS TOM,
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YTO B ATOM CIIydae B KaXKI0H TaKOW perpe3eHTaluy Mbl 001a1anu Obl MaTepraIoM JUis
0ECKOHEUHOr0 KOJUYECTBA CO3HATEJILHOIO IIO3HAHUS, KOTOPOE MBI JlaXke HE OCO3HaeM™
(ITupe, 2000, c. 85). IlonHbIil 00pa3 MOMKEH Ui BCAKOrO NMpPU3HAKa BKIIIOYATH €r0
HaJlmyue win orcyTcrBre. O1HaKo 3a cueT crnenn UKy OpraHa q4yBCTB 3pUTEIbHbIN 00pa3
HE SIBISICTCS CIAJKUM WJIM TOPHKUM, a 3BYKOBOM — KpAaCHBIM WM >KeAThIM. J{71s1 oOpasa
OIpeIeNIeHbl JHIIb HEKOTOPBIE MPU3HAKH, TO3TOMY MBI MOXKEM HUMETh NPE/CTaBIICHUE
TpPEYrojbHUKa BOOOIE, HU OCTPOYTOJIbHOTO, HU NpsAMOyrojbHoro. Ilosatomy HayuHoe
oNnucaHue He 00s13aHO ObITh HOMUHAJIMCTUYECKUM.

O06pa3bl, KOTOPBIMHU ONIEPUPYET CO3HAHUE, SIBIISIOTCS THUIIAMH, @ HE KOHKPETHBIMH
sK3eMIuIsipamMu. X koMOMHaMu He CBOJATCS K YMCTO JIOTMYECKHM BBIBOJAM, HO M HE
SBIISIIOTCSL  TIPOM3BOJIBHBIMH ~ acconanusiMid. OOBEKTHBHBIE OTHOILICHHUS MEXIY
oOpa3zamu, MpHJAIOIIMEe KOPPEKTHOCTh MBINUIEHUIO, (hopmann3oBaHbl [lupcom B ero
TEOPHH YK3UCTECHIUATBHBIX TpadoB.

OTO IuarpaMMbl, COCTOSIIIME U3 JMHUHA U KPYroB, (PUKCUPYIOLIME JIOTHYECKUE
otHouienus. Cornacho Ilupcey, goruka onepupyer He TOJIbKO 3HaKaMH-CUMBOJIaMH, HO U
UKOHMYECKMMM  3HaKaMH, [PEACTaBISAIONMMM  HEJIMHEHHbIE  pacCyKIeHHs U
MOJIEITUPYIOIIMMHU TaKHE TIEPEXO/IbI OT OJJHON MBICIH K JPYTOi, KOTOPhIE HE MOTYT OBITH
KOPPEKTHO NPECTaBICHbl B NPUBBIYHBIX JIOTMUECKUX cuMBojax. “Ilupc Hapymaer
MHOTOJIETHIOIO TPAJMIUIO, YTO MBICIH BBIPa3UMBbI TOJBKO B CHMBOJIaX. MIKOHWYecKast
OpUpoJia AUarpamMM MO3BOJISET YBUAETh HEJNMHEHHbIN croco0 MpeacTaBiIeHUs 3HAaHUN
Wi MHPOPMAIIUH, a TAKXKE OIEHHUTh TOT (PAaKT, YTO MBICIb HE O0SM3aTENBHO JOJDKHA
BepOanmm3oBaThes JIMHrBUCTHYECKH (boOposa, 2018, ¢. 72). IIpeobpa3oBanue rpadon
KaK DMIIUPHYECKIX 0OBEKTOB MOJIEIIUPYET HE TOIBKO aHATUTUIECKHE, HO ¥ IPEMETHBIC
CBSI3U MEXy cojiepxkaHusMu Mbicieil. CoequHeHns: MbIciel n300pakatoTcsl IMHUAMM,
a UCKJIFOYEHHE MBICIHU — B3sITHEM €€ 0003HAUYEeHHUS B OBAJL.

Hanpumep: “HekoTopblil 4eJI0BEK HE CMEPTEH™ IIPEICTABICHO Ha PUCYHKE 1.

YeoBek
CMEepTHbIH
Pucynok 1. I'pad, moka3piBalOmUi KOHBIOHKIMIO YTBEPXKACHUS OIHOTO
MpU3HAKAa W OTPHUIAHUA JIPYyroro. 3/1ech M Jlajee OBaJl IOKa3bIBAaET OTPHUIIAHUE,

MPSIMOYTOJIbHASL CKOOKA — KOHBIOHKIIHIO.
Torna “Beskuit 4enoBek cMEpTeH’ MPEJCTaBIeH Ha PUCYHKE 2:

Yenosek

CMEPTHBIR

Pucynok 2. I'pad, mokaspiBaromuii OTpUIIaHWE KOHBIOHKIUHM YTBEpPKICHUS
OJIHOTO MpHU3HAKA U OTPULIAHUS APYTOTO.
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“Ilon mpasunom CUCTEMBI CHUMBOJIOB IIO/IPAa3yMEBAETCS pPA3pELICHUE MpU
OTIpe/IeNIEHHBIX 00CTOSATENLCTBAX TPOU3BOIUTH ONPEACICHHYIO TpaHCHOPMALIHIO; U MBI
HE JOJDKHBI NMPU3HABaTh HUKAKHE TpaHC(HOPMAIIUU SIIEMEHTAPHBIMH, KPOME 3aIHCH U
crupanuss’” (Peirce, 1933, CP 4.377). Ectb mpaBuia gobaBieHuss o0paza ¥ CTHpPaHHS
HECKOJIBKUX 00pa30B, MOA0OHbIE MPaBUIIaM BBIBOJIA, BBEICHUIO U YIAJICHUIO JIOTHUECKUX
byukuii. OnepupoBanue o0pazaMu OCYIIECTBISIETCS MO MIPaBUJIaM CHUCTEMBbI, KOTOpas
MOJKET BBIJABaTh PE3yJIbTaThl, HEOXHJIAHHBIC IS JIOTHUECKOro cyobekra. Takue
pe3yNbTaThl HE KOPPEKTHBI C TOYKHU 3PEHUS JIOTMKH, HO HE BBICTYNAIOT MPOIYyKTaMHU
¢danTa3un, a MPOAUKTOBAHBI IPABUIIAMH TIOCTPOCHUS CXEMBI.

Takue cxemMbl MOTYT WJUTIOCTPUPOBATH IMOCTPOCHHE CIOXKHBIX OIIYHICHHH U3
NPOCTHIX, BBbIIENEHUE (PArMEHTOB W3 MHOT0o00pasusi YyBCTBEHHBIX JaHHBIX U
MPEJICTABICHHUE UX KaK I[EJIOCTHBIX UHIUBUIOB.

JyOpoBckuil  paccMaTpuBaeT JJIEMEHTapHOE  OIIYIIEHWE KaK  MPOAYKT
n30uparenbHO JesTeNbHOCTH. “Yxke mpocteiimue sBiaeHuss CP  [cyObexkTUBHOIMA
peaTbHOCTH]|, HampUMep, OIMYIIEHHs KpPacHOTO TPEACTABISIOT CO0O0M pe3ysbTar
MHTETpaIi MHOXKECTBA IPOAYKTOB aHAJIM3a U CUHTE3a UH(OpMAaILINU, OCYIIECTBIIEMON
B CeTYaTKe IJla3a M 3aTeM B MHOTOYMCIEHHBIX CTPYKTypax TIOJOBHOIO Mo3ra”
(dy6posckuii, 1980, c. 151).

OTO0 He KBajJua OT NIEPBOrO JIMIA, a SBJIEHUE, IMO3HABaeMO€ U OOBSICHSIEMOE
HAyYHBIMH METOJAaMH, WHTEPCYOBEKTUBHOE B CHIY aOCTPaKTHOTO COJEp>KaHUs H
JeTEPMUHAPOBAHHOE (PH3UIECKUMH MPOLIECCAMHU.

Hy6posckuit (1980) momuepkuBaer, 4to ‘“3/eCh O0OBEKTOM HHpOpMaLUu U €&
npeoOpa3oBaHUil CIy’KaT HE IMPOCTO BHEIIHME SIBICHHUS M CUTyallkd U HE IMPOCTO
BHYTpEHHUE M3MEHEHHUS B OpraHu3Me, a ye cama MH(opmanus 0 HHX KaK TaKoBas
(nadopmanus 00 undopmaruu!)” (c. 153).

Oco3HaBaeMblii MpoOIECC TPAKTYeTCs] KaK aKTyaJM3HMpOBaHHBIM M3 MHOXKECTBA
BO3MOYHBIX ITPOLIECCOB, MPOTEKAIOIINX B TEMHOTE.

®enomenonorusd Ilupca mnponuBaer cBET Ha CTPYKTYpY CYOBEKTHBHOU
peabHOCTH, BKITIOYAIOMIYI0 MOHA B! (HAITPUMEp, OIIYIIEHHUS ), TUaIbI (BOJICU3bSIBICHNUS)
u Tpuaabl (paccyxnaenus). [Ipocroe omymieHne AaHO Kak BO3MOXKHOCTb U HE BCEr/a
COIIPOBOKIAeTCsl oco3HaHWeM. Oco3HaBaHUE KaK HOBBIM akT TpeOyeT CpaBHEHHs U
pedrexkcun — monaranusi 1uaabl coaep:kanuii. MpIIeHHE 3aKOHOMEPHOCTH CBSI3aHO C
TpeMsi KOMIIOHEHTaMH OTIBITA.

Jlormueckast ~ CTpyKTypa  OOBEKTHBHOM  HMH(pOpMAIMM  BOCIPOU3BOIHUTCS
MEHTaJbHBIM NPOLIECCOM BO BpeMeHHU. Eciin B JIOTMKe 4acTH MBICIH JIaHbI cpa3y, TO B
YeJI0BEYECKOM Pa3MBIIIJIEHUH O/IHAa MBICTh KaK COOBITHE yMa CIeAyeT 3a APYTOoil.

CBs3p MEXIy HWHTCHIIMOHATBHBIMU akTamu y Ilupca cemmoTudeckas: MBICIb
UHTEPIIPETUpPYeTCa caeayiomeil Mbicabio. OmHa MbICIb Kak IPOLECC HE MOXKET
CoZIepKaThCsl B JIPyroil, OHM aTOMapHble. DTO CO3/IaeT 3aTPyAHEHUE B UCKYCCTBEHHOM
MOJIEJIMPOBAaHUM MEHTAJIBHOIO Tpolecca: KaXAbl TMOCHEeNyIOIMM aKT ecTb
UHTEpHpeTalys MpeIblIylero U pernpe3eHTUPYETCs B SI3bIKE CIIEAYIOLIEro MOpsIKa.
[lepBast MbICIIb €CTh 3HAK, BTOpasi — 3HAK 3HaKa.

WndpopmanvonHblil mpoiiecc, MPOTEKAIOUINI B yMe, ONpeNesseTcs] JIOTHYeCKOn
CTPYKTYpOH BBIBOAA, CHUHTAKCHYECKHMMH CBOMCTBAMH MO3TOBBIX KOJIOB, a TaKXe
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(dopmanbHON CTPYKTYpOHl pearbHOCTH (MOHAJBI, TUAABI U TPHAJbI), 00ECIeUnBaIOICH
o0o3HaueHust Bbiciux nopsakos. @enomenonorus Y. C. [Tupca nmeeT MUHUMAaNbHbIE
OHTOJIOTHYECKHE 0053aTeNbCTBA OTHOCHTEIBHO NPUPOIBI IMCUXUKH M HMHTEIJICKTA.
YenoBek paccMaTpUBaeTCs KaK 3HAK, CUCTEMa 3HAHWM, BBIBEICHHAS U3 IPEIbIIYIINX
3HAHUW JAE€IYKTUBHO WIM HMHAYKTUBHO. OOBEKTHBHBIE IpaBUiIa PEHPE3CHTALUU U
UHTEpIpEeTallii COCTOSHUM yMa CyThb YCJIOBUS MCTUHHOCTH IO3HAHUS CYOBEKTHBHON
pPEaNbHOCTH.

NHpopMalMOHHBIM  MOAXOA K CO3HAHMIO HE BIEYET  OINpPENENECHHYIO
MaTEePHATUCTUYECKYIO WM TyaTHCTUYECKYI0 OHTOJIOTHIO, a YYUTHIBAET OOBEKTHBHBIC
CMBICJIOBBIE CBSI3H BJICHUH, HE3aBUCUMBIE OT UX IPUPOJBL.

[Inpc paccMmarpuBaeT JOTMYECKYO CTPYKTYPY MBILUICHHS, & HE 3aKOHOMEPHOCTH
HEUPOAMHOMUYECKUX MPOLIECCOB, KOTOPHIX 10 MCTOPUYECKUM NPUYMHAM OH HE 3HAJ.
[TosTomMy ero (eHOMEHONOTHYECKHE WICH TPOSCHAIOT OINPEICICHHBIH acCIeKT
MH(POPMALIMOHHOTO TpOLECcca, WHBApUAHTHBIM K THUIIy MaTepUaJIbHBIX HOCUTENIEH u
OTJENICHHBI OT TO3UTHUBHOW HH(OpMAamuM O ACHCTBUM MaTEPHUAIBLHOTO HOCHTEJS.
Jlornyeckne OTHOLIEHHS MEXKIYy MBICISIMA M HMX MPEAMETHBIMM 3HAYCHUSIMHU B
IpeJICTaBICHUH 001alal0T NPUHYAUTENbHON CUIION JJIs yMa. DTO YUCTO YEIOBEYECKOE
coJiepKaHNe CO3HAHUS 00YCIIOBIMBACT pealbHbIi MEHTAJIbHBIM aKT HE H30JINPOBAHHO, a
B COYETAaHUU C BO30YXKICHUSAMH Pa3HBIX LIEHTPOB MO3Ia, aKTyaIU3UPYIOIIUMH TO WIH
MHOE BO3MOXHO€ MEHTAJIBHOE COCTOSHHE. bBHOJIOrMYeCKH IeTepMUHUPOBAHHAs
UHAMBUAYyallbHAs I[ICUXMKA paccMaTpuBaeTcs HE B (EHOMEHOJIOTMYECKOH, a B
€CTECTBECHHOMN YCTaHOBKE.

[ToaToMy HeoOXonMMO B aHallM3e pa3rpaHU4YMBaTh HJI€AIbHBIE CTPYKTYpPHI
MBICIIUMOTO U PENpPE3EHTUPYEMOIO U €CTECTBEHHBIE IE€TEPMHUHALIMYA OJHUX UAYLIUX BO
BPEMEHM MEHTAJIbHBIX NPOIecCCOB ApyrumMu. ®duiocodckoe MOHMMaHUE CO3HAHUS, B
OTJMYUE OT EeCTECTBEHHOHAY4YHOIO, HANpaBJIeHO Ha OOBEKTHBHBIC CBS3U MEXIY
Pa3HBIMH TUIIaMH, 0€3 YTBEPKAEHHUI O OBITUHM 3THUX TUIIOB.

He Ttonbko co3HaHue, HO M Marepus TpeOyeT HCTOJIKOBAaHHUS C HEHUTpalbHOM
Metaduznyueckoi nmozunuu. b. Paccen (1997) nonaumaet Bompoc:

Ecnm manHoe B MOMX BOCTIPUSITHSIX BCETa SIBJISECTCS MPUHAJIC)KHOCTHIO MOETO
JUYHOTO OMbITA, TO MOYEMY s TEM HE MEHEE pacCMaTpUBAI0 €ro Kak 3HAK,
MOCPEJICTBOM KOTOPOTO sI MOTY CHeJiaTh BBIBOJ O (pu3uueckod “Bemu” WU
COOBITHH, KOTOPOE CUNTAIO IPUYUHON MOETO BOCIIPHUSTHS IIPU COOTBETCTBYIOIIEM
MOJIO)KEHWHW MOETO Tejila, HO HE CUWUTal, KPOME HCKIIOUMUTEIBHBIX CIydaes,
9acThIO MOET0 HEMOCPEICTBEHHOTO OmbITa? (C. 244)

MeHnTaneHoe siBI€HHE, OyAy4yd 3HAKOM, JIOJDKHO OBITh MaTepHalbHBIM B Ooliee
IIMPOKOM CMBICTIE, HEXEIH (PU3NYecKHe Mpoliecchl, Ha0Ir01aeMble H3BHE.

Boigensitorcs ABa BHaa JAeTepMHUHAIMM: CHHTAaKCUYECKUM IMepexoi OT OIHHUX
3HAKOB K JPYyTUM MO JIMHTBUCTUYECKUM IpaBUJIaM M JMHAMUYECKOe MpeoOpa3oBaHHe
bu3nYeCcKuX SBICHUH, BBICTYMAIOIINUX B POJIA 3HAKOB.

3aKOHOMEPHOCTH BTOPOr0 pojia TPeOYIOT yueTa MaTepUalbHBIX CTPYKTYp
HOCUTENS, Hampumep, Korjna CyOBeKTUBHBIM 00pa3 MOpOXkAaeTcss He TOJIbKO
BO3/ICIICTBMEM BHEIIHETO PEAMETA, HO U APYTUMHU YPOBHSIMU MO3rOBOM cucteMsl. Toraa
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OJIMH 00pa3 MOXKET KOAMPOBATHCS PA3HBIMHU HEHPOIUHAMUYECKIMHU MIPOIIECCaMU, Ha YTO
ykazeiBaeT B. . Crenanckuii (2006):

Bo3MOXXHO Takke M BBIPOKEHHE OJHOTO M TOTO K€ COJEpXKaHHs pPa3HbIMU
3HaKaMu (CHHOHMMHS) U HA000POT — 00bEIMHEHHE Pa3HBIX COJEPKAHUM B OTHOM
3Hake (momucemusi). Bc€ 310 m co3maér oOMaH4YMBOE BIIEYATICHHUE OTPHIBA
uHGOpMallUd OT CBOEro IPHUPOJHOIO HOCHUTENS, T.€. OTPbIBA PEAIbHOTO OT
MaTepHalbHOrO, TOTAA KaKk Ha caMOM Jielne B pPe(ICKCMBHOM CO3HAHWUU
IPOUCXOIUT IPSIMO MPOTUBOIOJIOKHOE: MOPOXKAECHHAsE HEPBHBIM CyOCTpaTOM
uHpopmanusa npuolperaeTr emé oAHy MaTepualbHYI (opMy B BHJE 3HAKa H
TOJIBKO B 3TOH (pOpME€ M HMKAK MHA4e BO3HMKILAS MCUXOMH(pOpMALUS MOXKET
OBITh OTOpPBaHA M BBIBEJEHA 3a NPEAETbl CBOETO HOCHUTENS — HEHPOHHOU
CTPYKTYypbI Mo3ra. (c. 73)

CrenaHckuif Ha3bplBaeT ICUXOMH(pOpPMaLUEH CoAep)KaHUe, HEeMOCPEICTBEHHO
nanHoe cyobekty. [lo ero ydenuio, mHpopMmamus — HE OTAEIbHAs CyOCTaHIMS, a
U3MEHEHHE MaTepPHAIbHOW CUCTEMBI O] ACHCTBHEM JAPYToil MaTepualbHON CHCTEMBI —
HEOTHEMJIEMBIIl aTpUOYT BCEX MPOIECCOB M YCIOBHE MPUYMHHBIX OTHOIIEHHH BOOOIIIE.
Bo3neiictBue opranusma Ha cpeqy H30MpaTeNbHO M ONpENesieTcs M30JIMPOBAaHHOM
uHpopManue.

HeoOxomuMo  pasrpaHn4uTh  WHPOPMAIMIO, IOPOXKICHHYIO  MO3TOBBIMHU
CTPYKTYpPaMH, ¥ JIOTHYECKYIO HH(POPMAIIHIO O IPEAMETaX, C KOTOPOI 4eJI0BEK ONepUpyeT
cosHaTenbHO. [lepBas nHpOpPMaIKs BOIUIONICHA B HEHPOHHBIX CETSAX M 0OecIeYnBacT
NeSITeTbHOCTh ~ MHIUBUAYAJIBHOW TIICUXWKH 4YelloBeKa WM  KUBOTHOro. OHa
JeTepMUHUPOBaHa (PU3UUECKUMH YCIOBUSAMHU. OTOOD K€ OCYIECTBIISAETCS CO3HATEIBHO
MIOCPEICTBOM 3HAKOBBIX CUCTEM M PEIICKCHH.

OnTUMU3M B OTHOILIEHUH MaT€pPHATMCTUIECKOT0 OOBSICHEHUS IEHCTBHSI CO3HAHUS
OlpaB/JaH TeM, YTO JajJbHEWIINE HCCIEIOBAaHUS pPaOOTBI MO3Ta BBISIBAT CBOWCTBA
HEHpOMHAMUYECKUX CTPYKTYp, NPUTOJHBbIE JIi CHUHTAKCHUYECKOrO MpEeACTaBICHUS
MEHTAJIBHBIX COCTOSHUH. JlyOpOBCKHIA CIIpaBEIIIMBO CUUTAET, YTO €CTECTBEHHOHAYYHbIC
UCCIIEIOBAaHMsI TOJIOBHOT'O MO3Ta HMIPAlOT 3BPUCTUYECKYIO POJb B IOMCKE MO3TOBBIX
KOJIOB TICHXMUYECKOW WH(POpPMAIMKA M TPEOJO0JICBAIOT Iyaln3M CO3HAHUS W MO3Ta,
KOTOPbII  BBIMMIAAMT KaK  arHOCTHLIM3M, YTBEP)KIAIOMMI  HENpeICcTaBUMOCTb
MEHTAJIBHOTO COZAEp)KaHUS B HAYYHO JISTUTUMHBIX TepMuHaX. Cpemu XapaKTepHCTHK
HEHPOHHBIX CTPYKTYP €CTh KOPPEJSAThl MEHTAJIBHBIX MPOILECCOB. DTU CUHTAKCUYECKHE
XapaKTEPUCTHKH aBTOHOMHBI OT YUCTO (PM3UYECKUX CBOMCTB HEPBHOW TKAHH.

Ho 370 He 3HauuT, 4TO B rOJIOBHOM MO3re HH(OpMalKs MepeMeIIaeTcs cama rno
ce0e WM nepesaeTcss KaKUMH-TO HOCHTEISIMU BpoJie 00pa3oB, MpPeCTaBICHUN
WM NOHATHMHA. Bce BHYTPMMO3TOBBIE CBSI3U OCYILECTBIISIIOTCS MOCPEICTBOM
MaTepHaIbHO-PHEPTeTHUECKUX BO3ACHCTBHM, MOZOOHO TOMY KaK B YHCIOBOU
BBIUHCIUTENbHON MallMHE MO €€ IeMsM MPOXOAAT He UGB, a HUMITYJIbChI
AJIEKTPUUYECKOTO TOKA, MCXOJHO OTOOpa)karolve BO3JCHCTBUS, OKa3aHHbIE Ha
KJIaBHATypy, & B KOHEYHOM UTOT€ OKa3bIBAIOIINE BO3ACHCTBUS HA JUCILICH WIH
npuHTep. IMEHHO 3/1€Ch BO3HUKAET Ta KapTUHKA, KOTOPYIO BUIUT OIIEPATOp, HO
HU B OJHOM KOMITOHEHTE KOMITBIOTEpPA HU OJJHOTO “KyCOYKa’ 3TON KapTHHKHU HE
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conepxutcs. (Crenanckuit, 2006, c. 87)

JyOpoBckuii paccmarpuBaeT €€ 3aBUCUMOCTh OT OHOJOTHYECKOH (OpPMBI
JBWDKEHUS MaTepuH, COXpaHsst GUIoco()CKuil MaTepuain3M B OOBSICHEHUH CO3HAHUSI.
OrpanndeHre UMEHHO STOM (puimocodckoi Mmo3umuei BeneT K peayKuuoHusmy. Ero
OINIIOHEHT M0 BOIPOCY O MaTepUalbHBIX OCHOBax co3HaHusd O. B. Mubenkos (1991)
00BSCHSIET UIeaIbHOE CO3HAHKE COIIMAIbHBIM YPOBHEM JABUKCHUS MaTEPUHU:

SlcHO, 4WTO WAeanbHOE, T. €. aKTUBHAs OOIIECTBEHHO-uesloBedYecKas (opma
JEATeIILHOCTH, HEIIOCPEICTBEHHO BOIUIONICHO, WU, KaK TEIEePh JIFOOSIT TOBOPUTD,
“3aKOJJMPOBAHO”, B BUJIE HEPBHO-MO3TOBBIX CTPYKTYP KOPBI MO3ra, T. €. BIIOJIHE
marepuanibHo. Ho 3TO0 MarepuanbHOe OBITHE HJCATBHOTO HE €CTh CaMo
U/IeNIbHOE, A TOJIBKO (hOpMa ero BBIPAKEHUS B OPraHMYeCKOM Telie nHauBuaa. 1
camMo 1o cebe — TO OOIIEeCTBEeHHO-ONpeAeTIeHHas (hopMa KU3HEACITEIbHOCTH
YeJI0BeKa, COOTBETCTBYIOIAs (popMe ee mpenMera U MpoAyKTa... Marepuanuzm
B JIAHHOM CJTy4ae 3aKJIF0YaeTCs BOBCE HE B TOM, YTOOBI OTOXKIECTBHUTH UICATBHOC
C TEMH MaTepUabHBIMU IPOIECCAMHU, KOTOPBIE IIPOUCXOIAT B TOJIOBE.
MaTepI/Ia.HI/ISM 34C€Ch BbIPAXKACTCA KMCHHO B TOM, YTOOBI IIOHATH, UTO NJACAIbHOC
Kak OOIIeCTBEHHO-OIpeaeTIeHHas (opMa JIESATEIBHOCTH YeIOBeKa, CO3Aaromiei
IpeMET ONpeNeICHHOH (OpMBI, pOXKIACTCSA U CYIIECTBYET HE “B TOJIOBE”, a C
IIOMOIIBIO TOJIOBBI B pEAJbHOM MPEIMETHON IEATENFHOCTH YeIOBEeKa Kak
NENCTBUTENLHOTO areHTa OOIIECTBEHHOTO MTPOU3BOACTBA. (C. 216)

WunuBuyanbHble TCUXUYECKHUE SBIEHUS HE MOTYT ObITh OOBSCHEHBI B
¢uznyeckux TepMHMHAaX Oe3 yueTa OOBEKTHBHBIX WJCAIBHBIX CTPYKTYp, TPEOYIOLIMX
MaTEPUATHCTHYECKOTO UCTOJIKOBAHMSI.

Kputuka MnbeHKOBBIM HEHpO(U3HMOIOTHUYECKOTO OOBSCHEHHUS CO3HAHUS MMEET
pallMOHATILHOE 3€pHO: CO3HATEJIbHAas JAEATEIbHOCTh JETEPMUHUPOBAHA HE TOJBKO
JUHAMHUKOM MO3Ta, HO M JIOTHYECKUMU 3aKOHAMU, CTPATErvsIMU TIOBEICHUS, IEHHOCTSMH.
OHU [aHbl CO3HAHUIO KAaK HOPMATHBBI OT ‘“BTOPOro JuIA”, TOTJa Kak JIOTHKA,
MaTeMaTHKa U TYMaHUTapHble HAYKU U3Y4aloT UX OT TPEThEro JHIA KaKk OObEKTHBHBIE
nosio>keHus nen. Hanpumep, nornyeckuit 3akoH —(A&—A) oOpaiieH K cyOBeKTy Kak
3ampeT YTBEp)KIaTh M OTPULIATh OJHO M TO k€. Ho cBeneHue uueanbHbBIX HOPM K
00LIECTBEHHON PAKTUKE CO3/IaeT MOPOYHBIN KPYT.

NnbeHkoB paccMaTpuBaeT npobiieMy “co3HaHue — TeIo” B paMmkax Ooisiee oOuieit
bunocodckoit mpoOIEeMbI HICTOTKOBAHUS UCATHHOTO B MATEPUATUCTHICCKUX TEPMUHAX

[Tox “maeaibHOCTHIO”, WM “‘UACATBHBIM, MaT€pUAIN3M H 00s3aH UMETH B
BUJy... COOTHOIICHHE MEXIy JByMs (MO0 KpailHeil mepe) MmaTepuaibHbIMU
00BEKTaMH. .., BHYTPH KOTOPOTO OJIMH MaTepUATBHBIN 00BHEKT, OCTaBAsICh CAMUM
cO0O0ii, BBICTYIAae€T B POJU MPEACTABUTENS IPYroro oObeKTa, a elie TOYHee —
BCEOONIE MpPUPOABI OATOTO JAPYroro o0OBeKTa, BceoOmeir ¢GopMbl |
3aKOHOMEPHOCTH 3TOTO APYroro o0beKTa, OCTAIOIEHCS MHBApUAHTHONW BO BCEX
€ro M3MEHEHUSX, BO BCEX €r0 IMITMPUUYCCKH OUEeBUIHBIX BapHuanusax. (MbeHKoB,

1991, c. 225)

B omnpenenennn MnbeHKOBa TJIABHOE — CEMHOTHYECKHE OTHOILICHHS U
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uHoOpMalrs, BOIUIOIIEHHAS B MaTepUAIbHBIX cucTemax. Ho oH Oeper nuib oauH
creun(ruIecKrii aceKkT — COLMAIbHYIO IIPAKTUKY.

JlyOpOBCcKHil K€ OHUMAET UJI€aNbHOE IICUXUYECKOE SIBJIEHUE KaK CyOBEKTUBHOE
CBOWMCTBO HEWPOAMHAMHUYECKUX COCTOSHMM MO3rOBBIX CTPYKTyp. B oboux cimyuasx
UJ€aIbHOE HE PEAYLIUPYETCs K MaTEpUAIbHOMY U HE CYIIEPBEHTHO HaJl HUM, a BBICTYIIAET
uHpopMaLuel, pernpe3eHTUPOBAHHON B MaTEPUAIbHOM IOJIOKEHUH JIEII.

Tak, marepuanbHas [EATEIBHOCTh OOMIECTBA — JKOHOMHUYECKUH OOMEH —
COIIPOBOKIAETCS MJI€AIbHBIM OTHOLIEHHMEM CTOMMOCTH. JTO OTOOpak€HHE MHOXKECTBA
KJIACCOB JKBUBAJICHTHOCTH BEIEH HAa MHOXECTBO yucell. [Ipu 3ToM marogum MOryTt He
IOHUMAaTh, YTO B MX JEATEIbHOCTH Y4YacTBYeT Takas WieajbHas KOHCTPYKLUS, OHA
BO3HHMKAECT HE3aBUCHMO OT OCBEIOMJICHHOCTH CyObekrTa. [lake OpocMB Ha TOJ TpU
KaMH$I, CyOBEKT MOPOXKIaeT TPEYTrOJbHUK C ONHUCAHHON W BIMCAHHON OKPYXKHOCTBIO,
COOTHOIIEHUEM CTOPOH M MHBIMU T€OMETPHUECKUMH aTpUOyTaMH.

Hens30exHOCTh HeanbHbIX OTHOLICHUH MEXIY MaTepUalbHbBIMM CHUCTEMaMHU
ormeuaet u [Iupc (2000): “U Bcé sxe eciu st BO3bMY BCE BELIH, UMEIOLINE ONPE/IEIICHHbIE
Ka4ecTBa, U (PU3UYECKU COEIMHIO UX C JIPYT'MM PSAJOM BeLIeH, OJJHO K OAHOMY, TO OHH
CrofsTCs B KadecTBe 3HAKOB™ (€. 69). [loMHMMO 00BEKTUBHOTO UACATLHOTO OTOOPAKCHHUS
KOHCTUTYUPYETCsSl ~TaKkKe 3HAKOBas CUTyalus, COJAep)Kallas [OTeHLHAIbHbIE
MEHTAJIbHBIE SIBJICHUS.

TakoBa oO0mas crpareruss IOMCKAa BO3MOXHOCTH UJCAJIbHBIX SBJICHUH B
MaTepHaIbHBIX mporeccax. [ [ppunHHoe 00BsACHEHHE CO3HAHUS 10 00pa3Ily PU3HIECKOTo
OOBSICHEHUS! HE NPUMEHMMO K SBJICHHUSM pa3HbIX TUNOB. HyxeH Oosee pasHOpOAHBIN
YHUBEPCYM OOIIECTBEHHON MpakTUKU, B KOTOPOM €CThb OOYCJIOBJIEHHOCTb OJHUX
IpOIECCOB JpyruMH. Bo03MOXXHOCTH Takoil 00YCIOBIEHHOCTH JIOJKHA JIOTMYECKH
IpEeIecTBOBAaTh MHAWBHUyaIbHOMY CO3HAHHUIO YEJIOBEKa, KOTOPOE aKTyalu3upyer,
OCBEIIAET UJeaTbHOE MOJI0KEeHHE JieNl. IHBapHaHTHOCTh MH(POPMALIUH, TIPEICTaBICHHON
B CO3HaHHM, 110 OTHOIIEHUIO K HATMYHOMY (PU3NYECKOMY HOCUTENI0, 00yCIIOBIeHa €€ He
IICUXOJIOTUYECKUM, a JIOTUYECKUM U (PeHOMEHOIOTHYECKHM XapaKTEPOM.

Hekapreznanckuii  Bapuant  (eHomeHosoruu, paspabotanusiii  Ilupcom,
OKa3bIBAaeTCsl IUIOJOTBOPHBIM  (uiIocopckuM  (QyHIaMEHTOM Ui CHEelHaTbHBIX
UCCIIEIOBAaHUM  CO3HaHUS, B OCOOEHHOCTH Ui HH(OPMALIMOHHOW  TEOpHH.
HenocpencTBeHHOE BOCHPUATHE KaTErOpHAIbHOM CTPYKTypsl siBieHuil y Ilupca
obecreurnBaeT KOHTAKT BHYTPEHHETO MUpa CO3HAHUA U 00IIero kapkaca 0ObeKTHBHOM
peanbHOCTH. HalmroieHue 3HaKkoB, onepanuy ¢ UX CMbICIaMH JaloT HHPOPMALIKIO 00 UX
3HauUEHUSX 3a IpenenaMu co3Hanus. HeoO0xoauMocTh BKIIOUEHHS CyObEeKTa B HAyUYHYHO
KapTUHy MHpa OOYCJOBJIEHO HE  YNpsAMBIM  CaMOOLIYLIEHHEM  4YellOBEeKa,
HCIBITHIBAIOIIETO HEMOBTOPUMBIE YyBCTBA OOJIH U PaJiOCTH, OTTEHKOB IIBETA U 3BYyKa, a
3HAKOBOW MPUPOAOH OCHOBaHUI Mupa. “CpIpble UyBCTBa’, COCTABIISIIOIINE COACPHKAHMS
co3Hanus, no Ilupcy — 3TO mepBUYHBIE [aHHBIE, MPEACTABIECHHBIE OJHOMECTHBIM
OTHOILIEHHEM 3HaKH-o0pa3bl. OOBEKTHUBHBIE SBJIECHUS OKa3bIBAIOTCA pedepeHTaMu
yKazaTeabHOW (YyHKIUHU 3HaKa-MHJAEKCA. 3HaueHHe 3HaKa — TPEXMECTHOE OTHOUICHHE,
TpeOyrolllee HHTEpIpeTaTopa, JUisi KOTOPOrO 3HAK CBA3BIBACTCA C peQepeHToM.
[Tockonpky ITupc onuchIBaeT CTPYKTYPY PeaibHOCTH B TEPMUHAX MOHAJ, a1 U TpUaJ,
MOCTOJIbKY MHTEPIIPETAaTOp (HE KaK CyOCTaHIMs Hapsiay ¢ TeIECHOM) OrpaHUYMBAeT BCe
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MBICIIMMOE€ TEMHU CO6BITI/I$IMI/I,

MeHTanbHble  MpOLECCH  MOTYT  OBITh  HPEACTABJICHBI  JIOTUYECKUMU
AuarpamMmMmamMu, I/I306pa)KaIOH_[I/IMI/I O6’beKTI/IBHBIe CBA3U MCKOY MBICIISIMHU.
OOBEeKTUBHOCTh HAIIUX MEHTAJBHBIX 00pa30B 3aBUCUT OT akTa 00o03HaueHus. CMbICH
ONpCACIIACTCA MPAarMaTu4CCKUM 0T60pOM BCEX CJ'IGI[CTBI/If/'I U3 IIOHATUA, 3HAYUMbIX IJId
uHTeprperaropa. [loaTomy MHTpOCHEKIMs OT NEPBOro JIMIA HE MPUOABIIET 3HAHUN K
TE€M, YTO TMOJIyYCHbl OTCTPAHEHHBIM AHAIM30M CEMHOTHYECKOTO Ipolecca padoThI
CO3HAHUSI.

D10 co3ByuHO ujpee JyOpoBCKOoro o JIBOMHOM KOJUPOBAHUU MEHTAIbHBIM
o0pa3oMm, HOcCHUTEJIEM KOTOpPOTO BBICTYHaeT HEHpoAMHAMUYECKash CTPYKTYpa,
JICUCTBUTEIILHOTO IIPEAMETA BHE HAC.

B coBpemenHnoit ¢unocobun cozHaHus HAy4YHBIH MOAXOA MO Ty CTOPOHY
MaTepuanu3Ma, uacanusMa u ayanmsma, paspuBaer J[. [lenner. Co3HaTenbHOE
MOBE/ICHNE U3YyYaeTcs He Ha OCHOBE (DEHOMEHOJIOTHYECKIX JaHHBIX OT MEPBOro JUIA, a
MOCPEACTBOM HCTOJIKOBAHHSI PEUYCBOTO TIOBEIEHUS CyObekTa. Ero yBepeHus, 4TO OH
uMeN B BUAY, MOYEMY OH TaK CKa3ald WM Hamlucall, MeHee JIOCTOBEPHBI, YeM aHallu3
BHCIIHCT'O HHTEpIIpETaTOpa, Jy4dme OCBCAOMIICHHOI0O O MOTHBAaX W CMbICIAX
BBICKA3bIBAaHUI areHTa, 4eM CcaM areHT. BBIMBIIUIEHHBII MHp XYJI0>KECTBEHHOTO
MPOU3BCACHUA IIO3BOJIAACT BBIHECTM O HCEM MCTHHHBIC CYXKACHHA, HdaXXC CCIIN
MPOM3BEICHNE HAMKMCAHO OT JIMIA pacckazuuka. [Ipu 3TOM HCTUHHOCTH CyXKIEHHUI O
CIOXKETE W IEPCOHAaXKAX paccKaza HE 3aBUCAT OT TOTO, €CTh JIM PEalbHBIA pedepeHT
paccka3zuymka, OT MEepBOTO JIMIla KOTOPOTO U3JaraeTcsi MoBecTBOBaHHE. MOXKHO OMKCATh,
Kak paboTaeT Cco3HaHWE, HE JeNias JIONYIMEHUH O pealbHOM CYIIECTBOBAHHH
BHyTpeHHero S, mogo0HO TOMY, KaK JTUTEpaTypHBIM KPUTUK IMPOCIECKUBACT BIIHSHHE
Ounorpadum aBTOpa Ha OMMMCAHUE €TO T'ePOCB, HE CIIPAIINBAsT CAMOTO aBTOPA.

[IpennonoxumM, 9TOo CyOBEKT OMUCAT HAM TOJBKO YTO MPOJCTAHHYI0 MM
MaHUMYJSIIUIO C MEHTAIBHBIMU OOpa3amu. VHade ToBOps, OH MPOU3BEN TEKCT,
KOTOPBII MBI C TIOMOHIbIO CKPYIYJIE3HOH reTepo)eHOMEHOIOIHYECKO
IKCTPATIOJISIIHN NpUHHMaeM 3a CO3/IaHHYIO UM KapTHHY
rerepo)eHOMEHOJIOTMYECKOTO MHpa, B KOTOPOM MEJBKAIOT Pa3JInYHbIC
(BBIMBINIUIEHHBIE) OOBEKTHI, HA3bIBAEMbIE MM MEHTAJIBHBIMH OOpazamu. Mul,
TEOPETUKH, HAXOAIIMECs BHE €ro MUpPa, MOKEM T'OBOPUTH 00 3THUX 00pa3ax,
J1aBaTh UM MMEHA, OIMCHIBATh UX JBWKEHHS C TAaKOH jK€ TOTOBHOCTHIO, C KaKOH
JUTEPATYPHBIA KPUTHK MOXKET TIepECKa3bIBaTh MOXOXKAeHHs Aseny wiu VBana
(y HoctoeBckoro). ([denunert, 2005, c. 209)

Xotss JleHHeT He mNpU3HAET BHyTpeHHero S, mpencraBisisi CyOBEKTHUBHBIE
COCTOSIHUSL B  OOBEKTUBHBIX  TEpPMHUHAX  MHTCHIMOHAJIBHOM  YCTAaHOBKHM U
WHTEPIPETUPOBAHHBIX PEYEBBIX AKTOB, OH ONTHMHCTHYHO OIIEHMBAET BO3MOYKHOCTH
00BEKTHUBHOT'O MCCIIEIOBAHUS CO3HAHMSL.

OTka3 OT KapTEe3MaHCKOro IMOAXO0Ja IpearojaraeT He CKOJIbKO TpeOOoBaHHE
BIIUCATh IPUBAaTHBIE COCTOSHUS CyOBEKTa B HAayYHO-MaTEPHATUCTUUYECKYIO KApTHHY
MHpa, HE peIyluupoBaThb CO3HAHME K MaTEepPUAIBHOW CTPYKType, a IEepecMOTpETh
COOTHOIIIEHUE MaTepUaAIbHOM, GPU3NUECKON U OOBEKTUBHOM PeaTbHOCTH.
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WNudopmanvoHHbIii moaxoa K aHanu3y paboOThl CO3HAHMSA, HA HAll B3IJIAN, HE
HaJaraeT  OHTOJOTHMYECKHX  O00s3aTeNbCTB  MPUACPKUBATHCA  (PUIOCO(PCKOro
MaTepUaIn3Ma. [yOpoBckuit Ha3bIBACT CBOE 00BbICHEHHE CO3HAHUA
MaTepUANINCTUYECKUM, OTAaBasl 1aHb IPOLION TPaJULUY HAYYHON pallMOHAIBHOCTH, HO
OpU 3TOM paclIMpseT IMOHATHE MaTepuu Ha Oosee TIIyOOKyI 00JIacTh CTPYKTYD,
VWHBAPUAHTHBIX BEIIECTBEHHBIM CBOMCTBAM TeJl, CABUTAsl HIXKHIOK FPAHUILy MaT€pUU Ha
YPOBEHB, IIpeLIECTBYOINI buznueckomy JBUKEHUIO. WNudopmarnus,
XapaKTEepPU3YyIOlllasi HE BEIIECTBEHHbIE CBOMCTBA SIBJICHUM, a4 CBOMCTBA MX KAK 3HAKOB,
MOKET OBITH JIaHa B YHCTOM BHJEC M TPEOOpPa3OBHIBATHCS IO BOJIE CYOBEKTA.
OrpanuyeHuss Ha MpeoOpa3OBaHMs HalaraloT CHHTAKCHMYECKHE IIpaBHJIa 3HAKOBOM
CUCTEMBI, BOIUIOUIEHHBIE B MO3IOBBIX CTpyKTypax. [loaTomy /g dYenoBedecKoro
paccyXIeHus BO3MOXKEH He 000 mepexoi OT OJHOW MBICIH K IPYrod, HO B TO XKe
BpeMsi OH HE OTPAaHUYMBACTCS] OJTHUMH JIUIIb JJOTHYECKUMU MTPABUIIAMU.

[logxon Ilupca pa3rpaHUuYMBAaEeT JEMOHCTPAaTUBHBIE W HEAEMOHCTPATUBHbBIC
paccyXIeHHUs pa3HbIMH THUIIAMHU OIEpalldii CO 3HAKaMu. B mepBoM cilydyae JOTHYECKUI
BBIBOJI PEMPE3CHTUPYETCS IMOCIEAOBATEIbHOCTEI0 (GOpMyNl WM TrpadoB COTIACHO
npasuiiaM si3bika. Hanpumep, nepexon “Cobaka” — ““KHBOTHOE” 110 MPABUITY BKIIOUCHUS
KJlacca B Kjlacc. Bo BTOpOM ciyyae HEKOPPEKTHBIM BBIBOJ OJHOM MBICIU U3 JIPYroi
IIPEJICTaBJIEH 3HAKOM, OOpa30BaHHBIM U3 JPYIroro 3HaKka HE IO A3BIKOBBIM IIpaBUIIAM, a
M0 BHEIIHUM MPUYMHAM COTJIACHO 3aKOHaM (U3MKH M reoMeTpuu. Hampumep, nepexon
“Jloxkka” — “Bunka” mo cXOoACTBY AeHOTatoB, a mepexon “Jloxkka” — “Hoxkka” mo
CXO/JICTBY 3BYYaHUs CIIOB.

Korna n3 ogHOM MBICIH JTIOTHYECKH CIeAyeT Apyras, HHpopMaus npeodpaszyeTcs
B UACTOM BHJ€. byyuu BOIIOIIEHA B MATEpUAIbHOM HOCUTEINE, APYTasi MbICIIb BIUSET
Ha U3MEHEHUE MaTepHaIbHOT0 MO3TOBOT0 KOJ1a.

TakuM 00pa3oM, HaydHOE MO3HAHNWE CYOBEKTUBHOWM PeaTbHOCTH 00ECIeunBaeTCs
€€ CEMHOTUYECKUMH CBOKMCTBAMM.

OnepupoBaHre MeHTaIbHON  UWH(pOpManUeld  peryimupyercs HE  TOJBKO
JIOTUYECKUMHU HOPMaMHM, HO U TIpaBUJIaMU CUHTE3a 3HAKOB, B POJIM KOTOPBIX BBHICTYMAIOT
MBICTH W HX uHTepnperanuu. HMubopmainus o6 wuHboOpManuu, XapaKTepU3yrOIIas
CyOBEKTUBHYIO PEaIbHOCTb, PENPE3CHTUPYETCS 3HAKAMH 3HAKOB, OHTOJOTHS KOTOPBIX
Oe3paznuuHa A MeinuieHus. Ounocodekum pyHIaMeHToM HHGOPMAITMOHHON MOJIEITH
OKa3bIBAa€TCSl HE ONpEeJeNleHHas Bepcus MaTepuanusma, a (peHomeHosorus 0e3
oOpaitieHusi K CyObeKTUBHOMY OTIBITY.

JIUTEPATYPA

bo6poBa, A. C. (2018). Uemy yuar amarpammbl? PaccykaeHUsS W BOCHPHSITHS.
Jlocuueckue uccnedosanus, 24(2), 70-77. https://doi.org/10.21146/2074-1472-
2018-24-2-70-77

Henner, [1. (2005). Kak uccnenoBaTh 4yel0BeUYe€CKOEe CO3HAHUE IMITUPUUIECKH. Mcmopus
Gunocoguu, 12, 198-222.

Hy6posckuii, 1. U. (1980). Hnpopmayus, cosnanue, moze. Beicuias mkona.

Hy6posckuii, [I. K. (2011). Cyts uabopMamorHoro moaxoaa k nmpodieme “Co3Hnanue

72

soctech.spbstu.ru


https://doi.org/10.21146/2074-1472-2018-24-2-70-77
https://doi.org/10.21146/2074-1472-2018-24-2-70-77

Technology and Language Texuonoruu B undocdepe, 2023. 4(4). 58-74

u mo3r”. Novalnfo, 5. https://novainfo.ru/article/2304

Nnwvenkos, D. B. (1991). Marepuanuctudeckoe TOHMMAHNUE MBIIIICHUS KaK MpeaMeTa
noruku. B D. B. UnbenkoB, Quiocoghust u kynemypa (c. 212-229). NU3natenbcTBO
MOJIMTUYECKON JTUTEPATYPHIL.

[Tupc, Y. C. (2000). HAz36pannvie npoussedenus. Jloroc.

[Mupc, Y. C. (2005). Paccysicoenue u nocuxa eewei. Jlexyuu 0ns KemMOPUONCCKUX
konpepenyuti 1898 2. U3nat. uentp PITY.

Paccen, b. (1997). Yenoseueckoe nosnarnue. Eco cghepa u epanuysl. Huka-ientp.

Crenanckuii, B. W. (20006). Ilcuxoungopmayus. Teopus. Ixcnepumenm. MOCKOBCKUH
TICUXOJIOTO-CONUATBHBIA UHCTHTYT.

Peirce, C. S. (1933). Collected papers. [Vol. 4.]. Belknap Press of Harvard University
Press.

REFERENCES

Bobrova, A. S. (2018). Chemu uchat diagrammy? Rassuzhdeniya i vospriyatiya [What
do diagrams teach? Reasoning and perception]. Logical Research, 24(2), 70-77.
https://doi.org/10.21146/2074-1472-2018-24-2-70-77

Dennett, D. (2005). Kak issledovat' chelovecheskoye soznaniye empiricheski [How to
Explore Human Consciousness Empirically]. History of Philosophy, 12, 198-222.

Dubrovsky, D. 1. (1980). Informatsiya, soznaniye, mozg [Information, Consciousness,
Brain]. Graduate School.

Dubrovsky, D. 1. (2011). Sut' informatsionnogo podkhoda k probleme “Soznaniye i
mozg” [The Essence of the Information Approach to the Problem “Consciousness
and the Brain”]. Novalnfo, 5. https://novainfo.ru/article/2304

llyenkov, E. V. (1991). Materialisticheskoye ponimaniye myshleniya kak predmeta logiki
[Materialistic Understanding of Thinking as a Subject of Logic]. In E. V. llyenkov,
Philosophy and Culture (p. 212-229). Publishing house of political literature.

Peirce, C. S. (1933). Collected papers. [Vol. 4.]. Belknap Press of Harvard University
Press.

Peirce, C. S. (2000). Selected works. Logos.

Peirce, C. S. (2005). Reasoning and Logic of Things. Lectures for the Cambridge
Conferences of 1898. Publication center of the Russian State University for the
Humanities.

Russell, B. (1997). Human Knowledge. Its Scope and Limits. Nika-Center

Stepansky, V. I. (2006). Psikhoinformatsiya. Teoriya. Eksperiment [Psychoinformation.
Theory. Experiment]. Moscow Psychological and Social Institute.

73

soctech.spbstu.ru


https://novainfo.ru/article/2304
https://doi.org/10.21146/2074-1472-2018-24-2-70-77
https://novainfo.ru/article/2304

Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tewma BoITIyCcKa “fI361K, paszyi 1 8bIUUCICHIUS 6 MEMADOPaX KOSHUMUBHBIX HAVK

CBEJEHUS OB ABTOPE / THE AUTHOR

Cgaernana MuxaitnoBaa Kyckosa Svetlana Kuskova adiafora@tut.by
adiafora@tut.by

Crarbst noctynuna 1 gexabps 2023 Received: 1 December 2023

onobpeHa mocie perensuposanus 16 qexadpst 2023 Revised: 16 December 2023

npuHsATa K myonukamun 23 nexabps 2023 Accepted: 23 December 2023
74

soctech.spbstu.ru


mailto:adiafora@tut.by
mailto:adiafora@tut.by

Technology and Language Texnonoruu B uadocdepe, 2023. 4(4). 75-88

https://doi.org/10.48417/technolang.2023.04.07
Research article

Subjectivity as Problem and Focal Point for
Interdisciplinarity

Grigorii Tulchinskii (<)
National Research University “Higher School of Economics”, 16, Soyusa Pechatnikov str., St. Petersburg,
190008, Russia;
I. Kant Baltic Federal University, 14, A. Nevsky str., Kaliningrad, 236041, Russia
tul@mail.ru

Abstract

In modern science, two simultaneous, parallel trends are evident. Firstly, this is differentiation, divergence,
and disciplinary fencing. This tendency is institutionalized in the editorial boards of scientific journals, the
process of peer-review, and the selection of topics and papers for conferences. Another example of this
trend is the work of dissertations committees. Secondly, there is a reverse-directed real process of
integration, even convergence or synthesis of scientific knowledge. This second trend is expressed in
interdisciplinary research, conceptions, and approaches. Most often, the second trend is associated with the
possibilities of practical application, with technological development, with the solution of real practical
problems. Tracing this trend allows us to identify larger-scale processes of focusing knowledge, deep
methodological foundations for interdisciplinary synthesis, and further development of scientific
knowledge. This article attempts to demonstrate the interdisciplinary role of operationalizing the problem
of subjectivity. This conclusion is grounded in an analysis of such different conceptual areas as philosophy
of action, practices of meaning-making and semiosis, digital communication technologies. Subjectivity
appears as agency which is capable of exhibiting intentionality, literally as a universal pragma-semantic
interface that allows one to change, combine, and expand contexts of comprehension. In fact, subjectivity
brings together the many disciplines topics into one focus (assemblage point): philosophy (transcendental
subject, free will, analytical and continental traditions), anthropology (including post- and transhumanism),
psychology (psycho-physical problem, phenomenon of will), neurophysiology of the brain, cognitive
science, theory and developments of artificial intelligence, economics, sociology, morality, ethics and law,
theology, political theory and practice. The analysis carried out shows the prospect of a “bridge” between
natural science, logic, and mathematics sciences on the one hand, and humanities on the other. Subjectivity
is the main source of procreative pre-adaptation, which ensured and ensures the development of human
civilization. Digital technologies and digital formats are radically transforming modern civilization. This
situation gives rise to a request for the development of criteria for the expertise of sociocultural engineering,
the central point of which is the problem of subjectivity.

Keywords: Communication, Responsibility, Action, Freedom, Semiosis, Subjectivity,
Digitalization
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AHHOTALIUA

B coBpemeHHOI Hayke OYEBMIHBI JBE OJHOBPEMEHHBIC TEHACHIMH. BO-TEpBBIX, 3TO AMBEPreHINA,
JUCHUIUIMHAPHOE OTOPaXXHBAHME, YTO 3aKpeIIsieTcss HMHCTUTYIMOHAJIbHO B COCTAaBaX pPEIKOJUICIMi
Hay4YHBIX KYPHAJIOB, PEIIEH3UPOBAHNH MOCTYNAIOIINX TEKCTOB, 0TOOPE TEM JIOKJIAI0B Ha KOH(EpeHIUSIX,
paboTe IrccepTanMoOHHBIX COBETOB. BO-BTOPBIX, 3TO 00paTHO HaNpaBIEHHBIH MPOIECC HHTETPALNH, & TO
M KOHBEPreHIMH HAyYHOTO 3HAHMS, YTO BBIPAXKACTCA B MEKIUCIMIUIMHAPHBIX HCCIIECIOBAHMSAX,
KOHLETIIIX, moaxonax. Yamre Bcero, BTOpas TEHICHLMS CBS3aHA C BO3MOXHOCTSIMH MPAKTHYECKHX
NPUMEHEHNH, ¢ TEXHOJOTHYECKHMMHU DPa3padOTKaMH, C PEIICHHEM pealbHBIX MPaKTHIECKUM IPOOIIEM.
[TpocnexuBaHue 3TON TEHICHLUUHM IO3BOJSIET BBIIBHTH OOJiee MacIITaOHbIE MPOIECCHl (OKYCHPOBKH
3HaHMs, NTyOOKHE OCHOBAaHUS MEXIMCIHMIUIMHAPHOTO CHHTE3a W Pa3BUTHS HAYYHOTo 3HaHMA. JlaHHas
CTaThsi COACPKUT MOMBITKY HPOAEMOHCTPUPOBATh MEKIUCHUIUIMHAPHYIO POJb ONEpallliOHATH3ALUN
npobsiembl cyObekTHOCTH. OOO0ILIeHMe cIelaHo 10 pe3ylibTaTaM aHajh3a B TaKUX pasHbIX
KOHLENTYaIbHBIX 00NacTAX Kak (uiocodus MOCTyIKa, NPAKTHKA CMBICIO00pa30BaHHUs M CEMHO3MCA,
COBpPEMCHHBIE KOMMYHHUKATHUBHBIE TEXHOJOTHH B IMppoBoM Qopmare. CyObEeKTHOCTh MPEACTAET Kak
areHTHOCTh, KOTOpasi CIOcOOHA yJep)KMBaTh HHTEHIMOHAIBHOCTb, OYKBAJbHO KaK YHHBEpPCAJIbHBIN
nparmMaceMaHTHYecKnii MHTep(eiic, KOTOPBII IMO3BOJSIET MEHATh, COBMEINATh, PACHIMPSITh KOHTEKCTHI
ocMmbIciieHns. DaKTHUECKH CYOBEKTHOCTb CBOAMT B OAMH (POoKyc (TOUKy COOpPKH) TeMaTMKy MHOTHX
qucuuILivH:  ¢wiocoduu  (TpaHCUEHAEHTANBHBIH CyOBeKT, cBOOOJa BOJM, AaHAJUTHYECKas H
KOHTHHEHTaJbHas1  TPagullNM), AaHTPONOJOruM (IIOCT- W  TpaHC- TYMaHHM3M), [CHXOJIOTHH
(ncuxodusuueckas npodiaema, GeHOMEH BOJIH), HEUPOPHU3HOIOTHH MO3ra, KOTHUTUBUCTUKH, TEOPHU U
pa3paboTOK HCKYCCTBEHHOTO HHTEIIIEKTa, 3KOHOMHUKH, COLIMOJIOTHH, MOPAJIH, STUKH U IIpaBa, 00rOCIIOBHS,
MOJIMTUYECKOH TEOpUM M TMpPakTUKU. TeM caMbIM OTKpBIBAE€TCS MEpPCHEKTHBA “MOCTa” MEXIy
€CTECTBO3HAHHEM, TOYHBIMH HAayKaMH C OJHOI CTOPOHBI W TYMaHWTapHBIM 3HAaHHEM — C JIPyTOH.
CyOBeKTHOCTh - OCHOBHOM MCTOYHHK IIPOKpPEaTHMBHOW MpeajanTtaluu, KOoTopas obecnedwBana u
obecrieunBaeT pa3BUTHE 4YEJOBEUSCKOM IuBHIM3aUMH. L{HppoBble TEXHOJOTHH  PaJUKaIbHO
TpaHC(HOPMHUPYIOT COBPEMEHHYIO IMBMIIM3AIMIO, YTO IMOPOXIAET 3alpoc Ha BHIPAOOTKY OCHOBaHHMN
COLIMANIBHO-KYJIFTYPHOTO HH)KMHUPHHTA, €r0 SKCIEPTU3Y, IIEHTPATbHBIMA MOMEHTOM KOTOPBIX BBICTYIAET
npobyieMa CyOBEeKTHOCTH.

KaroueBbie caoBa: Kommynukarusi, OTtBercTBeHHOCTh, Iloctymok, CBobona,
Cemmo3suc, CyobekTHOCTB, LludpoBuzamms
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INOCTAHOBKA IMPOBJIEMbI

B coBpeMeHHON HayKe OYEBUAHBI JBE OJHOBPEMEHHBIC, IapaUICIbHBIC
TeHAeHIMH. Bo-mepBbx, 3T0 auddepeHnuanys, IUBEPreHlus, HHCTUTYIHOHAIBHO
3aKperIieMoe OropakMBaHue JUCLUIUIMHAPHOCTH, BhIpa)karolieecss B paboTe Hay4YHbIX
KYPHAJIOB, PELEH3UPOBAaHUHM TEKCTOB s MNyOnMKanmMu B HUX, OTOOpEe cocTaBa
YYaCTHUKOB KOH(EpPEHIMH U TeM UX BBICTYIUIEHUH, HaKOHell — B paboTe 3KCHEPTHBIX
COBETOB 10 3alllUTaM AuccepTauuil. Bo-BTOpBIX, 3T0 00paTHO HaIllpaBIEHHbIN pealbHbII
IIPOLIECC UHTETPALINH, 4 TO U KOHBEPIeHIIMH, CHHTE3a HAYYHOI'O 3HaHMSI, YTO BBIPAYKAETCS
B MEK-KpOCC-AUCLMIUIMHAPHBIX UCCIIEOBAHUSX, KOHLIENIUAX, oaxoaax. Yaie Bcero,
BTOpass TEHJCHLMs CBsi3aHA C BO3MOXKHOCTSAMHM IPAaKTHYECKUX IPUMEHEHUM.
[TpocnexxuBaHue 3TOM TEHIEHLUU MO3BOJISIET BBIABUTH 0OJ€€ MacIITaOHbIE MPOLIECCHI
(OKYCUPOBKHU 3HAHUS, TTTyOOKHE METO10JIOTHYECKHE OCHOBAHUS MEXAUCIUILUIMHAPHOTO
CUHTE3a U JAIbHENIIET0 Pa3BUTHUS HAYUYHOT' 0 3HaHUs. [laHHAas! CTaThsl COAEPKUT MOMBITKY
IPOJEMOHCTPUPOBATh POJIb NPOOJIEeMbl CyOBEKTHOCTHM Ha Martepuaie Quiaocopuu
NOCTYIIKA, IPAKTHKaX CMBICIOO0PAa30BaHUS M CEMHUO3UCA, PAa3BUTHH COBPEMEHHBIX
KOMMYHHUKATUBHBIX TexHoJoruii B nudpoBoM Qopmare. IIpobGnema cyOBEKTHOCTH
CBOJUT B o1uH (DOKyC (TOUKY COOpKH) TeMaTHKy: (Qrocoduu (TpaHCICHICHTATBHBIA
cyOBbeKT, cBOOOA BOJIM, AaHAIUTHYECKAs! U KOHTUHEHTaIbHAs TPAJAULIUH ), aHTPOIOJIOT U
(TTocT- ¥ TpaHC- TYMaHU3M), TICUXOJIOTHH (TIcuXodu3nueckas mpodiema, peHomeH Boin),
HEHpPOPHU3HOIOTUN MO3ra, KOTHUTHBUCTUKH, TEOPUU H Pa3padOTOK HMCKYCCTBEHHOTO
UHTEJUIEKTA, SKOHOMHUKH, COLMOJIOTMH, MOpalM, O3TUKM U IpaBa, OOrocioBus,
MOJIMTUYECKONW TEOPUU U MpakTUKU. VIMEHHO CyOBEKTHOCTh 10 CHUX MOp — OCHOBHOI
UCTOYHUK MPOKPEaTUBHOM TpeajanTanuu, obOecneuuBaBiled MU obecnednBaroien
pa3BUTHE 4YEIOBEYECKOW NMBWIM3aLMU. B cuTyanum paaukanbHOW TpaHCcpopMauu
COBPEMEHHOM  IMBMIM3AlMM, OOYCIOBICHHOH IM(PPOBBIMH  TEXHOJOTHSIMU U
¢dopMaTamu, BO3HMKAET 3alpoCc Ha BbIPAOOTKY OCHOBAHHUN COIMAIbHO-KYJIBTYpPHOTO
VWHXWHHUPUHTA, €r0 J3KCIEPTH3y, LEHTPaIbHBIMA MOMEHTAaMH KOTOPBIX BBICTYNAET
npoOsemMa CyObeKTHOCTH.

MOIXO/

CoBpemeHHast HayKa nepexuBaeT OypHoe (OpMUPOBAHNE HOBBIX JUCLUIUIMH, 32
KOTOPBIM ClJIeyeT aKTHUBHOE ‘‘CTOJOJEHHE M OropakMBaHHE” TUCLMIIMHAPHOCTH —
METOJIOJIOTUYECKUX M TEOPETUUYECKUX PAMOK, OYEPUMBAIOIIMX IpPEeIMETHbIE 00JIacTH,
TEPMHHOJIOTHIO, TOAXOJAbI, YTO HWHCTUTYLHMOHAJIBHO 3aKpEIUIIETCS B CTPYKTypax
KOJJIEKTUBOB, PEIKOJUIETHH, mpouenypamMu otOopa myOiaMKanui, 3aIiuT, 3asBOK Ha
rpaHThl, GopMUpOBaHUS KOH(DEPEHIUH U T.1I.

OnHako, HE MeEHee AaKTUBHO pPa3BUBACTCS M JIPYrOi, BCTPEUHBIA MPOLECC
UHTETpallMM M CHUHTE3a, Pa3BUTHS MEXK-KpOCC-IUCHUIUIMHAPHBIX HCCIIEI0BAaHUM,
HaNpaBJICHUH, KOHIENINNA, MOAX010B. OMNBIT MOKa3bIBAET, UYTO MHOTAA HA 3TOM OCHOBE
GopMHpYIOTCS HOBbIE JUCHUIUIUHBI — TpUMEpaMH TOMY CIy>KaT MapKEeTHHT,
KyJbTYpOJIOTHS, COIMalbHAas CEeMHOTHKa, KorHuTuBuctuka, artificial intellect.
Peanuzanus Takol TEHAECHLIMU Yallleé BCETO CBS3aHA C BO3MOYKHOCTSAMM MPAKTHUUECKUX
NPUMEHEHUH, TEXHOJOrMYecKUMH paspabotkamu, know how. Ilpu artom,
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IIPOCJIE)KUBAHNE HCTOYHUKOB, XOJa M pe3yJbTaTOB BTOPOM TEHIEHIUHU IO3BOJISET
BBISIBUTH OoJiee MacluTaOHble M TIIIyOOKHE Mpolecchl (OKYCUPOBKM 3HaHUS, JaBas
BO3MOXXHOCTh 0003HAUMTh U KBAIM(UIUPOBATH TIYyOOKHE METOA0JIOTUYECKHE
OCHOBaHMS MEXJUCLUIUIMHAPHOTO CUHTE3a U AAJbHEHUIIET0 Pa3BUTHS HAYKH.

B 570i1 cBs3u oOpamaroT Ha ce0si BHUMaHHUE CIBUTH (POKYCHPOBKH (HIIOCODUN U
rYMaHUTapHON mapaaurMbl. Tak, MOXHO T'OBOPUTb O CMELICHMM aKLEHTHPOBHHOI'O
BHHUMAaHUs C MPUPOJBI CYILEro, OHTOJIOTMYECKON TEMAaTUKU — Ha aJIeKBaTHOCTh 3HAHUS
00 3TOM CylIeM, K TEOpUH MO3HAHHUS, SIUCTEMOJIOTUH, 3aT€M K METOJaM IOJIy4YeHUs U
BBIPQKEHUS 3HAHUS, YTO SPKO BBIPA3WIOCh B PAaHHEM M TIO3JHEM IIO3UTHBHU3ME,
orpeensBIIeM MEHHCTPUM GUIIOCOPHH U METOI0JIOTMU HAyKH Mpouuioro cronerus. Ho
yke ¢ cepeaunbl 1950-x Ha nepBblii MIaH CTaIM BBIXOJAUTH COLUAIBHO-KYJIbTYpaIbHbIC
KPUTEPHH BBIOOPA METOI0B U HHTEpIPETAMU (IOCTIO3UTUBU3M, IOCTCTPYKTYPAIU3M) —
BIUIOTh 110 JMYHOCTHBIX (akTopoB (Holton, 2005; Polanyi, 2015). Drtor Tpena B
¢miocopun MOKHO MOXKHO paccMaTpHBaTh Kak 4acTb, MposiBiieHHE Oosee oOmiero
BEKTOpa IIOCJIEJI0BAaTEIbHON CMEHBl AaKIIEHTHUPOBKUM C HEJOCTAaTOYHOCTH 3HAHHUS O
OPUPOHOM MHPE, KOTOPBIN SABIISIETCS MHPPACTPYKTYPOil BOSHUKHOBEHHUS U MOJIEPIKKU
pPa3BUTHS cOLMyMa — K HEJOCTaTOYHOCTH M ONACHOCTH CaMOJIOCTATOYHOCTH 3HAHUS O
couuymMe (PKOHOMMKA, COLMAJbHBIC, IOJIUTUYECKUE HAYKH), BBICTYIAIOIIETO
UHPPACTPYKTYPOH BO3HUKHOBEHUS M TIOJJCPKKH CYIIECTBOBAHMS OIpPEICICHHBIX
KYJIBTYp KaK CIIOCOOOB >KH3HHM KOHKPETHBIX COLMYMOB. KynbTyphl, B CBOIO ouepenb,
TOKE€ HE CaMOILICHHBI, TIIOCKOJBbKY SIBJISIOTCS HWHQPPACTPYKTYpoi (opmMupoBaHus
OIpe/IeIEHHBIX TUIIOB JUYHOCTH. HO M, KaKk CTaHOBUTCS SICHBIM, JIMYHOCTb — TOJIBKO
uHppacTpykTypa (pOpMHpOBaHUS CaMOCO3HAHUS, HAJEJIEHHOIO CIOCOOHOCTBIO K
NPOKPEaTUBHOCTH U mpeanantauuu (Acmoinos u np., 2018; Kusmenko, 2022), T.e.
YYBCTBUJIUIIIEM CBOOOJIbI, CIIOCOOHOCTH K TPAHCIECHIUPOBAaHWIO B HHOe. B obomx
cilydasix — B IJIaHE aKIEHTUPOBKU Guiiocopuu 1 B Gojee o0IIeM “HUBUIN3ALUOHHOM”
IUTAaHE — MOXXHO TOBOPUTH O HEKOEM TPEeHJAE K MEepCOHAIM3alMM, KOTOPBIA, KCTaTH,
nposiBseTcss M B Ou3Hece (MapKeTHHre, pekinaMe), W B mnouutuke. Ho, kak
npeJcTaBisieTcs, Aeno riyoxe. MokHO roBopuTh 0 6osee riryookoi (yHIaMeHTalnbHON
(dokycupoBKe MEXIUCUMIUIMHApHOCTU. Jlajmee mpeiuiaraetcss MOpPOCIEAUTh — ITY
(GOKyCUpPOBKY MO TpeM OJM3KHUM, HO CYLIECTBEHHO DPA3JIMYHBIM TpeKam (BEKTOpam)
HaYYHBIX MCCIIEI0BaHUN, B KOTOPBIX aBTOP 3THUX CTPOK aKTUBHO y4acTBYET, OCOOEHHO
nociueaHue roabl. Tem caMmbIM OyJeT MpeNIokKEHO TPU 3axXo0j]la Ha IPearoyiaraeMyro
00I1YI0 MEXAUCHUIUIMHAPHYIO (DOKYCHPOBKY.

OUIJIIOCOPHUA ITOCTYIIKA

[TocTymok — cam 1o ceGe mpeaMeT B BBICIICH CTETICHN MEXAUCIUTUTMHAPHBINA. OH
HE CBOAMM HU K IOBEJICHUIO, HU XK€ K JIEATENbHOCTH, MOJJAIOIIUMCS AOCTaTOYHO
TOYHOW KOHIIENTYaJM3allid W ONEPAIMOHAIIM3AIMN B COIMOJIOTHH, COIHAIIBHON
ncuxonoruu, AHTojoruu. IlocTymok — (eHOMEeH, KOTOpBI peamu3yercss Kak BO
BHYTpPEHHEM (JIMYHOCTHOM), TaK M BHENTHEM (COITMAIBHOM) IUIaHAX, a TJIABHOE — MX
B3aMMOJICHCTBUH. B mepBOM ciydaeT 3To mepexuBaHuE TUCKOMQOpTa, TOTPEOHOCTH,
CBSI3aHHBIX C HEK MOTHMBAIlMM HWHTCHIMN (HaMepeHUWs, CTPEeMJICHUs, W30eraHus)
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NOTEHIMH (CIIOCOOHOCTH, OOYYEHHOCTH, ‘“‘BOOPYKEHHOCTH CPEICTBAMH) JIMYHOCTU
(O6yxoBckuii, 2003). DTO0 W BO3MOXXHOCTH COOTHECEHHUS HMHTCHIMH W TOTCHIUMH,
IPUHSTHSL COOTBETCTBYIOIIETO CaMOCTOATENbHOIO pemenusi, u Boist (Mnbsun, 2011) no
peaM3aluy 3TOro PeleHus, U YKIOHEHHE OT TaKOro PElIeHUsI U €ro OCYIIECTBICHUS.
JleiicTBrEe 3TOr0 BHYTPEHHEr0 MOTMBALlMOHHOI'O MEXAHM3Ma IIOCTYIKAa JIONOJHSAETCS
caMUM JICHCTBHEM, MCIIOJIb3yEeMBbIMH cpeAcTBaMu U pesyibratoMm (Wright, 2004, p. 35-
159). [lpuyem, kak pe3yibTaT, TaK U UCIOJIb3YEMbIE CPEJICTBA, U CaMO JIEUCTBHE, 1a U
€ro MOTHBAIUSl OIEHUBAIOTCA COLUMYMOM, caMol nudHocThio (Kynpssues, 1986),
CTaHOBSICh TaKXXe€ MOTHBAIIMOHHBIM (hakTopoM. Tem camMbIM MOCTYHNOK MpPEACTAeT
CUCTEMOH, pealu3ymolied MpsIMyl0 M OOpaTHYIO CBS3b JIMYHOCTH C COLIUYMOM
(Tynbuunckuit, 2020).

Jlaxke u3 TaKOro 3CKU3HOTO HAOpOCKa CoAep:KaHMs MOCTYIKa OYEBHIHO, YTO B
CBEJICHUM IPEJICTABICHUN O MOCTYIIKE CXOAATCS IICUXOJIOIMYECKUE, COLUOJIOTHYECKHE,
IOPUAMYECKHUE U MHOTHE JIPYTHE aCMIEKThI YeJIOBEUECKOro OBITHS. A TlIaBHas Mpodiema B
OCMBICJICHUH TOCTYIIKa — COBMEILIEHNE BHYTPEHHETO (MOTHBAL[MOHHOI0) IUIaHa, BOJIU U
COOCTBEHHO BHEIIHEro JCHCTBHS, UX OLIGHKH U CAMOOLEHKHU. DTOT KOHTYp IMOA0OCH
neHte Mébuyca B3auMoIepexo/1a, IIaBHbIM MOMEHTOM KOTOPOTO SIBJISIETCS. BMEHSIEMbII
CcyOBeKT, 00NMafarolIuii palMoOHAIbHON MOTHBALMEW, KOTOPHI Oeper Ha cebs wiu
KOTOPOMY IIPUITUCHIBAETCSI OTBETCTBEHHOCTb.

OT0oT (eHOMEH — caMOCO3HaHHE (CaMOCTh), B CBOIO OYEpelb, — pPE3yJbTaT
OCBOEHHUSI  COLMAIBHO-KYJIBTYPHOTO  OIBITA, COINPOBOXKAAEMOI'O  HAPPATHBHBIMU
KOMMYHHKATHBHBIMU TMPAaKTUKaMH BMEHEHHUS OTBETCTBEHHOCTH, TUIA “DTO HE 4YallKa
ynajia — 3TO Thl €¢ YPOHUJ. Mor ypOHUTh, MOT HE YPOHUTh. Y POHMIL. DTO ThI clenan’”.
Tak MHAMBUIA BBIPHIBAIOT U3 IPUUMHHO-CIIEJCTBEHHBIX CBA3EH, 3aMBIKAIOT UX HA HETO,
Jienas ero NpUYMHON MPOUCXOSINIEro, BKIIoYas camoro ceds, causa sui. B pesynbpraTe K
3-My Tojy *HU3HH peOCHOK OCBAaMBaeT HAappaluio OT 1-ro JMia— 10 3TOrOOH O cede
caMOM roBopHuT B 3-nuuie. B Tepmunax Bblaromierocs uccieaonaress Helpodu3noaoruu
mo3ra A. Jlamacuo 3To 03Hauaet, 4to protoself (TenecHo 3agaBaemast ”HHEPBaLIKs, TIOTOK
omymieHui) u core self (BoBneueHHas BBIJIEJICHHOCTh B TIOTOKE OIIYIIEHUH C 00paTHOM
CBS3BIO peakluii), JOMONHSAIOTCS autobiographical self (camoco3HanueM, MaMsTbHIO)
(Damasio, 2010).

B camoco3nanuu mneris OOpaTHOM CBS3M pE30HAaHCA C TEJIOM JIOTOJIHSAETCS
pedrnexcuBHbIM camoonucanuem camoctu (“‘crpanHas nerns’ Jl. Xodmranrepa)
(Hofstadter, 2007). Kax mrobass coaepkaTenbHas CHCTEMa CaMOOIMMCAHUS OHa
IIPOTUBOPEUYMBA, CaMOpa3inuuMa U anodaTuyHa, YyTo JeNlaeT €€ TPAHCLIEHCHTAIbHbIM
cyOBEKTOM — HHTEpdeiicoM, 00ecTIeUrBAIOIINM “TIO3UINI0 BHeHaxoquMocTh (baxTuH,
1979) nmo oTHOWIEHUIO K KOHKpPETHBbIM cuTyanusMm. Cama mo cebe cyOBEeKTHOCTb
¢duznuecku He naHa. Kak TpaHCIeHIeHTAIbHEIN CyOBEeKT OHA TT0/I00HA CIIETIOMY TISITHY B
a3y, KoTopoe OyJqy4yd camMoO HEBUAMMBIM OOECIEeYHMBAaEeT BO3MOXKHOCTH 3peHus. OHa
ABIIETCS TpoOeoM B OBITUH, HE3AMOJHEHHOCTh, HE3aBEPIICHHOCTh, TOTOBas K
JOTIONIHEHUAM U Tiepe3arpyskaM. YUenoBedeckoe ObITHE M €CTh HEXBaTKa, OTCYTCTBUE,
yTpara, CTpeMJIeHHe K ‘“‘nepeMeHe ydactu’ . ['J1aBHash MAEHTUYHOCTH CaMOCO3HAOIIEH
JUYHOCTH — “UeJIOBEK 0€3 CBOMCTB”, INTACTUYHAS TOTOBHOCTH K Pa3BUTHIO, CTAHOBJICHHUIO
UHBIM.
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Takum obOpa3zom, cBoOoma— “mpipa B OBITUM”, “4yBCTBO TPAHCLUEHACHTHOTO”,
“noOBITUIHOE M BHEOBITHITHOE Hadajao ObITHA’, “Ooromomo0HOe KayecTBO (cBOOOIA
NOLICBENUTh HMJIM HE TIOMIEBEIHMTH MAajbIleM CPOAHM CBOOOAE COTBOPUTH WM HE
cotBoputh mup”’) (bepases, 1989) mpousBogHa OT OTBETCTBEHHOCTH, KOTOPOH HAc
Tpy34T ApyTUe, OT Haimiero “He-anubu B Obitun” (baxtuH, 1986). Uto moarBepkmaeTcs
JaHHBIMK ~ MHOTOKPATHO  TOBTOPEHHBIX  3HAMEHHUTBHIX  HEHPO(U3HOIOTrHUECKUX
UCCIIeIOBaHM CBOOOABI BOJM OmbITOB Helpodusmonoro (Trevena & Miller, 2009;
Wegner, 2002). PasropeBurascsi TUCKyCCHsI MHKONATUOWIMCTOB M KOMIATHOMIINCTOB,
NOHAYajJy pa3BUBABIIASACS B TEPMUHAX IOJHOTO JETEPMHHU3MA U WHACTCPMUHH3MA,
BBUINJIACH B KOHIEMIUH, TOJIHOCTHhIO OTPULIAIOIINX CBOOOY BOJIU (MHKOMATUOMIN3M), U
KOHIICTIIIUH, JTOITyCKAIOIINE COBMEIIECHUE PUPOJHON JIETEPMUHALUH (TIPEKIE BCErO —
Kay3aJbHOCTH) U CBOOO/IbI BOJIH (KOMIATUOMIN3M). JKECTKHI IeTEPMUHHU3M PELYIIUPYET
YeNoBeKa K HEOAYIICBICHHBIM MIPpeaMeTaM, a oOpalieHue ¢ JII0IbMH — K 00PAIICHHUIO C
IPOYMMH OOBEKTaMU KUBOM U HEXKMBOW MPUPOJIBI, YTO O3HAYAET KOHEI MOpajH, 1a U
obmectBa (Smilansky, 2000). Ecim Bce npowmcxojsiiee — CIEACTBUE MPHUYUHHON
JETepMUHAIIMU, TO HMCUE3al0T BCSKHWE OCHOBAHMS I HMJIEHTUYHOCTH ‘‘CaMOCTH, a
3HAYHT — IS TIpaBa, MOPAJH, BOCIIUTAHHSA, B OCHOBE KOTOPBIX JICKHT “TIPE3yMITIUS
OTBETCTBEHHOCTH 3a cBOOOAHbIE pemieHus. [Ipasaa, cornacuo [1. Ilepebymy, crienys 3toit
napaJurMe BIOJHE BO3MOXHO ITEPECMOTPETh MPABO M MOPaJIb B IUIaHe 00JIee TyMaHHOTO
OTHONICHHUS K JeBHALUIM, omrnOkam u npomaxam (Pereboom, 2006). YuuteiBas KOpHU
CaMOCO3HAaHUSI B  CONHMANM3allMM W  KOMMYHMKAllMM,  HAAENsIOMed  Hac
OTBETCTBEHHOCTHIO, BIIOpY BcrioMuHaTe @. Huilie, nucasiiero, 4o cB060a U MOpallb
IPUYMaHbl, YTOOBI OLIEHUBATh HAC U CYIHTh.

BaxHo, 4TO CyOBEKTHOCTh KaK CAMOCO3HAaHUE CAMOCTH ITO3UTUBHO (PU3MUYECKH HE
nana. OHa mycra, anoaTuvHa 1o caMoi CBOEH CyTH, HO 1a€T BO3MOKHOCTh COXPaHEHUS
COOCTBEHHOI'0 OIBITA, HapallMBaHUs €ro pa3HooOpasus, 3a cyeT YyHnoJo0JeHul,
MeTadopuzannid, 00eCHneunBalOIIUX CBSA3HOCTh OMbITa (MaMATH), €ro YCTOWYUBOE
cBoeoOpa3ue (“MAEHTUYHOCTH”) M caMopasziuueHue. B 3ToM miaHe KOHKpeTHas
uaeHTuyHocTh (identity) aMYHOCTH CyTh 3amojHeHHe @opmbl cyObekTHOCTH. I[lo
oOpazHomy 3amedanuto J[. XeHpuxa, caMOCO3HaHHME CYThb CIIOCOOHOCTh MHUCAThb U
nepenuceiBaTh poman cBoeil xu3au (Henrich, 2007). Y onpenensier 3Ty cnocoOHOCTB,
BBICTYNaeT aBTOPOM JTOrO pOMaHa — CYOBEKTHOCTb, TOYKa COOpPKH CBOOOJBI MU
OTBETCTBEHHOCTH.

CMBICJIOOBPA3ZOBAHUE, CEMUO3UC

[Ipobnema cMmbiciaa — JaBHSAS TpPaJWIMOHHAS M KIIOYEBas TeMa B JIOTHYECKOM
cemantuke (Frege, 1882), cemuortuke, NTUHrBUCTHKE, repMeHeBTHKE (Gadamer, 1989),
sK3uCTeHIIManbHON Ticuxonoruu (Jleontses, 2003). B mocneanue roxasr ¢ 2018 roma
MEXIYHApOAHBIM KOJUIEKTUBOM moja pykoBoactBoM C. T. 3omgHa peanusyercs
nporpaMMa HCClIeIOBaHUM, MojajepKaHHas ABYMs rpaHTamMu Poccuiickoro Hay4HOTO
donma: “MexaHM3MBI CMBICTOO0pA30BaHUS W TEKCTyalW3allM B COIMAIBHBIX
HappaTUBHBIX M mepOpMaTHBHBIX AMCKypcax H mpaktukax’ (Nel8-18-00442) wu
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“IlparMacemMaHTHKa Kak HHTep(Eiic U onepanroHaIbHas CHCTEMa CMBICIIO00pa30BaHUs”
(Ne 22-18-00591) (Bossta u ap., 2021; 3omsH, u 1ap., 2022; 3onsan u TyapunHCcKui, 2022).
B pamMkax 3THX MPOEKTOB y1a7I0Ch COBMECTUTH BOZMOKHOCTH ITParMaceMaHTHKH U
riryOokoi cemMuoTHkH. [IparmMacemaHTHKa €CThb CHUHTE3 CEMAaHTHKH U IIPArMaTUKU — UX
pasinyeHne He KOHCTPYKTHMBHO, TaK KaK CMBICT OIpEeNseTcsl KOHTEKCTaMHU
UCIOJIb30BaHUSI B COLMAIBHO-KYJIBTYpPHBIX HpakTUKax. CMBICI — BOIUIOLICHHBIE U
BOCIIPOM3BOJUMBIE IPOrpaMMbl B3aUMOJCHCTBUM W MPAaKTUK. UYTO peanusyercs B
CTEPEOCKOMUUYECKON CEeMaHTHUKe, HHTETPUPYIOLIEH OMMCaHus, LeJU U paBuiia (HOPMBbI)
ux peanusanuu. [myOokas cemuotruka (deep semiotics) akIEHTHPYET POJb
CaMOCO3HaHUS KaK MPOIyKTa, ICTOYHUKA, CPE/ICTBA U Pe3yiIbTaTa CMbICIO00pa30BHUS B
KOMMYHHMKAIMH, cOnpoBokaatomiei Takue npaktuku (Tynbunnckuit, 2019).

MexaHu3M cMbICI000pa3oBaHusl 00YCIOBIEH CEMUO3UCOM (CeMuoTH3auueil), B
KOTOPOM KIJIFOUEBYIO pOJIb HMIPaeT TEKCTOBU3AIMs, OS3BIKOBICHHE. B 3TOM maHe
O3HayaeMoe IOPOXKIACTCS O3HAYAIOIIMMH, CTPYKTYphl KOTOPBIX, C(HOPMHPOBAHHBIE
B3aUMO/ICHCTBUAMU " MPAKTUKAMH, BOCIIPOU3BOIST 9TH MIPOIIECCHI.
CwMmbicnooOpasytole (KOH)TEKCThl BCErJa HEMOJIHBL, pa3oMKHYThl.  [losromy B
CMBICII000pa30BaHNU (BOCIPOM3BECHUH) KIIOUYEBYIO pOJIb WUrpaeT anopaTH4YEeCKUi
dakrop (mpobenbl, may3bl, mycToThl) (DmmTeitn, 2004), obecneunBarOMIUNA JUHAMUKY
CMBICIIO00pa30BaHMsI — BBIXOJ B HUYTO, HOHCEHC, CeMaHTHUecKuii BakyyMm (Hammmos,
2007), Bo BHenaxomumocth (baxtun, 1979), B nemnpucytctBue (Heidegger, 2000).
MHTeHIMOHANBHOCTD CyTh CTpPEMJICHHE JIIO0OH CHCTeMBI (IJake MpOCTEUIIen
bu3nUecKoi) k coxpaHeHuto cBoel menoctHocTH (Dennett, 1991; 1998). B cinoxHBIX
cucrtemax (OMOJIOTMYECKUX U Jlajiee) BOZHUKAET BO3MOXKHOCTh CAMOPETIMKALIUHY 33 CUET
PEKYPCUBHOM CaMOMHTEPIPETALUU (pedniexcuBHOTO caMOpa3IN4eHus) —
ynoMmuHaBluxcs Beime proto self, core self u, Hakonen, autobiographical self —
CyOBEKTHOCTb, OHa Xe cTpaHHas mnerns camoctu (. Xodmranrep), oHa xe —
TpaHCIEHAEeHTAIBHBIN cyObekT (3. ['yccepip).

B nyxe A. baapio, NpoBO3IVIACHBILEr0 YHHMBEPCAJIM3M, HO HE IO3UTHBHBIN
yHHBepcanu3M HoBoro BpeMeHH, a yHHBEpCaJIH3M pa3pbiBa, OTCYTCTBHS, ITyCTOTHI,
3ajaroleil BO3MOKHOCTh Jt000# curyarmu (Badiou, 2007), cyOBEKTHOCTh — MyCTOTA,
KOTOpast He YMEIAeTCs B 3HAKH, OJTy KTl H30BITOK, COSIMHSIONINI HECOSTMHIMOE.
Bynyun mnopoxaeHueM TelIeCHOCTH, COLUaTU3allM, $3bIKa, CYOBEKTHOCTh Kak
YHHUBEPCAIBHBIA HHTEPQENC, CBOTUT MX, UCIIOJIB3YS KaK OIIMHA B CMBICTIO00pa30BaHUH.
“SI” — camoo3Hauarolee 6€3 KeCTKO ONMpeAeNIEHHOr0 03HAYaeMOro, CaMOJ0CTATOYHbII
3HaK caMoro ce0s, Kak ‘“‘dermoBeka 0e3 CBOMCTB”, TJIACTHYHOW CYIIHOCTH, TOTOBOHM K
HAIOJIHEHUIO HOBBIM COJIEpKaHUEM, CIOCOOHOM K CAaMOM3MEHEHHUIO.

Tem caMbIM BHOBb HPOSICHSIETCS POJIb anoaTuku (IMycToT, MpoOeoB, pa3phIBOB,
BHEHAXOJUMOCTH) B CMBICIOOOPAa30BaHUM M CEMHO3UCE. OTO TMO3BOJSET MEHSThH
KOHTEKCTHI, COBMENIATh pa3IMYHbIC OHTOJOTUYECKHE JOIYIIEHUS OTHOCHUTEIEHO
peaJbHOrO0 M BO3MOXKHOTO, peanu3ysi, TeM CaMbIM, MPOKPEaTHBHYIO MpeaJanTaiuio
JUYHOCTH W COIMyMa 3a CYET PEaKIMH Ha BBI3OBHI OKPYKAIOMIEH Cpelnbl BEepoM
BO3MOXHBIX CIIEHAPHEB WJIH JaKe YIPEKAAIOLIIM BO3/IeHCTBUEM Ha Cpeay.

Takum 00pa3oM, CyOBEKTHOCTh BBICTYNAET KaK YHHUBEpCaJbHBIH HHTEpdeiic,
peanu3yomuil cMEHy KOHTEKCTOB, MX B3aUMOJICHCTBHE, MOPOXKJIECHHE BO3MOKHBIX
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HOBBIX, obecrnieunBast AUHaAMHUYHYIO yCTOﬁ‘IHBOCTB U Pas3sBUTUC CUCTCMBI. )41 JJIA
BO3HHUKHOBCHUS U HeﬁCTBHH CY6T>€KTHOCTI/I Ba’KHBI HE MBIIIUICHHE WJIA TaK)Ke TEJICCHBIN
OIIBIT, a CTOSIH_[I/Iﬁ 3a HUMH MCXaHHU3M CCMHO3HCaA.

COIIMAJIBHBIE KOMMYHUKAIIMA U HTUDPPOBU3ALIUA

B nanHOM citydae pedb HAET O COLMATBHON KOMMYHHUKALMU U IPYTUX TEXHOJIOTUAX
B LIM(DpPOBBIX (popMaTax, KOTOpPbIE paJUKaIbHO MEHSIOT COBPEMEHHBIN 00pa3 )KU3HU BO
BCEX €ro MpPOSBICHUAX: PKOHOMHKE M OW3Hece, Hayke W 0Opa3oBaHUH, MOJIUTUKE U
roCyJJapCTBEHHOM YIIPABJIECHUH, UCKYCCTBE U KYJIbTYPHBIX HHAYCTPUSX, B IOTPEOICHUH
U JTAYHON Xm3HU. W B 3TON 1MQpOBON IUBHIN3AIUH, “‘METABCEICHHBIX ', JTUYHOCTD
CTAaHOBUTCS HE CTOJBKO II0JIb30BATEIEM, CKOJIBKO YacThIO, OILHUEH T100aJbHbIX
w1aThopM U AITOPUTMOB.

[udpoBuzanust napagoKCaIbHBIM 00pa30M  BBILIETYIIUBAET CYOBEKTHOCTD,
IIOKa3bIBas €€ poJib U 3HaUEHUE, BBIBOJS €€ Ha PPOHTHUP MEPCIIEKTUB Pa3BUTHSI, €CIIU HE
CylLIecTBOBaHMs LMBUIM3aLMU Peub uier He 00 OTAeNbHBIX MPAKTUKAX UCIOIb30BAHUS
OpyIul, MHCTPYMEHTOB KaK OpPraHONPOEKIUH, NPOAOKEHUH M YCUJIEHUU CBOUX
opranoB (Kapp, 1877; ®dnopenckuii, 2000, c. 402-421), m HE O KOMIIBIOTEPHOMH
OpPraHOIIPOEKIIMM MO3ra, a O HOBOM ILIEJIOCTHOM cpele OOMTaHUS — INPAKTUYECKU
IIOJIHOCTBIO HCKYCCTBEHHOM: OT IPOM3BOJACTBA IPONYKTOB NHMTAHUA 1O 3JaHUM H
COOPYXEHHM, co3gaHHbIX Ha 3D-mpuHTEepax, OECIUIOTHBIX TPAHCIOPTHBIX CPEICTB,
KOMIUIEKCOB Tuma smart city, MHTepHera Bemiell, mpeBpamatomierocs B “HHTepHeT
Bcero” (Internet of everything). Texnocdepa Ha ryazax mnpencraer OyKBaJbHO Kak
’KOocHcTeMa. B Hally THU HE CTOJIBKO HOBBIE TEXHOJOTMU CTAaHOBSTCS YacThIO Hac (B
IPOTE3UPOBAHNHU, KHOOPrU3allM), CKOJBKO MBI — YacThIO 3THX TexHosoruil. 1 He
CTOJIbKO HEHPOCETH ONMUCHIBAIOT U MOJEIUPYIOT JESATENbHOCTh MO3Tra, BBICTYNAIOT €ro
TEXHUYECKOH MeTadopoi, CKOJIBKO MO3T yIo100s1eTCs HEUPOCeTsIM.

[Topoxnaembie nudpoBu3anell BI30Bbl MHOTOMEPHBI 1 MHOTOBEKTOPHBI. JTO HE
TOJILKO MEPCIEKTUBA TOTAJIBHOIO MOJIUTHYECKOT0 KOHTPOJIS, OYKBAJIIBHO PEATH3YIOLIETO
KJIACCHYECKHE W HOBEWIINE AaHTUYTOIHMH, KOrAa TOTAIMTapu3M XX BeKa NPEACTaeT
TOJILKO “IipoOoii mepa”. B 3TuKO-paBOM IUTaHE — BOIPOC O CyOBEKTE M COAEp KaHUU
OTBETCTBEHHOCTH Pa3padOTUMKOB, 3aKa34MKOB aJITOPUTMOB WJIN YK€ CAMUX aJITOPUTMOB.
ONHUCTEMUYECKUI BBI30B — B TPAKTOBKE IO3HAHMSA YK€ HE KaK HHTEPIPETallUd U
(akTUEKHHTIa, a BOIUIOIIEHUS AJITOPUTMA, TOPOKIAIOIIETO MPEIMET.

B oSKOHOMHKE K TpaJMLIHMOHHBIM BHJAM PEHTBHl — NPHUPOJHOH, TPYIOBOW, OT
MOHOTIONUYU — Ao0aBuiack cHaudana cereBas peHTa (Boltanski & Chiapello, 2007), a
Tenepb — IK3UCTEHIUAJIbHAS, KOI1a HCTOYHUKOM J10X0/la CTAHOBUTCA ‘‘caMa CaMOCTh .
CaM QaxT cymiecTBOBaHHUS YelOBEKa, MPOSBIEHUS U OOCTOSTENHCTBA €ro KU3HM Ha
pabote, B J0Cyre W MOTPeOICHUH, €r0 CyObEKTHOCTh M MACHTUYHOCTH CTAJIM HOBBIM
UCTOYHUKOM PEHTHOTO JI0X0oAa Onarofaps NpeKapHOMY XapakTepy Tpyla,
IPOCHIOMEPU3MY, OCTABIISIEMBIM U HHTETPUPYEMBIM Ha IIM(PPOBBIX MIaTGopmMax JaHHBIX,
KOTOpbIE MOHETH3UPYIOTCS B MapKeTHHre mnojaTankuBaHus (nudge). 1o OyKBaJbHO
peamusyer Metadgopy M. MakimiosHa O dYeloBeKe Kak ‘‘CeKCyallbHOM oOpraHe”
MHAYCTPHUAIBHBIX TEXHOJIOTHH U phIHOYHBIX MexaHn3MoB (McLuhan, 1951, p. 99). Tak

82

soctech.spbstu.ru



Technology and Language Texnonoruu B uadocdepe, 2023. 4(4). 75-88

JKe KaK I4esa, MepeHocs MbUTbITY, OKa3bIBACTCSI CEKC-OPTaHOM PACTEHUH, CIIOCOOCTBYET
ypo3karo, II0JaMi KOTOPOTro MOTOM KTO-TO MOJb3yeTcs. Tak U COBpEMEHHBIN 4eIOBEK
MPEJICTACT CEKC-OPraHOM IU(PPOBBIX MIATPOPM, OCTABIISS CIEIbI Ha 3TUX TUIATHOpMaXx,
OH crocoOCcTByeT (GopMHpOBaHUIO MOHeTH3HpupyeMbix 0a3 Big Data. Heiipocetu
CTPEMUTEJIbHO OCBauMBalOT BUJIBI JEATEILHOCTH HE TOJBKO pPYTHUHHBIE, HO U
AQHAIUTUYECKUE, KOHCTPYKTHBHBIE. Tak 4YTO COBPEMEHHBIM KamuTalu3M (CUcTeMa
XO3SIUCTBOBAHMSI BHE- M Oec-4elIOBEYHAsl, HAIlCJICHHAs Ha BO3pacTaHHME KaluTana) B
1u(pOBOM U3BOJIE MOTYYAET CBOE HCTOPUUYECKU HanOOJIee YUCTOE U MOJTHOE BBIPAKEHUE.

OpnHako THABHBIM BBI30B IUGMPOBHU3AIMKM — AHTPOIOJIOTHUECKUNA. DTO yKe
CUTyallds He TOJBKO M HE CTOJIbKO KyIbTOBOro ¢uiabma BadoBckux “Marpuma”, rae
JIOJIA — CBIPHE ISl OPOKAeHHs (PaHTOMHOTO MHUpa, ckoibko “Comsipuca” C. Jlema, trie
JIOJM, UX MUP U TEpPEeKHBAHUSI — MOPOKICHHUS HEKOEro IMIAHETapHOTO LIEJoro, BCe
0oJIbllle HAIIOMUHAIOIIETO YIMOMSHYTOTO B paHHeM pacckasze A. IlmaronoBa OnHoro,
HCYHCIISIIOIIETO BCE, BCSI U BCEX.

Koneuno xe, mudpoBu3amus — BEIMKOE JOCTIKCHHE [UBUJIM3AaLUUA. Tak
KOM(OPTHO YEJIOBEUYECTBO €Ie HE Xuio. M3MeHmsach Jaxke MPecTyMHOCTb: CTajo
MEHBIIIE HACWJIUS, HO KOJIOCCAIHHO BO3POCIO MOIIEHHHYECTBO. Ho momumo
YHOOMSIHYTBIX BBI30BOB, IO CBOEH CIOXHOCTH, U3JE€PKKaM KOHTPOJIS, SHEpro3arpaTam
0JIoKueliHa, caMa 3Ta CHCTEMa IMOJXOIUT K IpejaesiaM, KOTJa pe3Ko BO3pacTaeT IieHa
106010 €605, UpeBATOr0 KaTacTpOUIECKUM MOCIECTBUSIMU INIAHETAPHOTO MacITada.

OnHako, Kak MpeACTaBISIETCS, CKIAIbIBACTCS CUTYyalusl, KOrjaa “MUHYChI” MOTYT
cTaTh “mmocamu’, a ciaboctu — mpeumymiectBamu. Co3HaHue “B TpeTbeM JHIe” —
MOJICIIUPYEMO. AJTOPUTMBI BHIUTPHIBAIOT Y YEMITHOHOB MHUpa T10 IIIaXMaTaM, UTpe B TO U
JaXe B IOKEP, HEUPOCETH MUIITYT CTaThU, HOBOCTH, IIYTAT U JakKe OOBICHAIOTCS B TIOOBU
CBOMM TmoJib30BaTeNsiM. Ho camMoco3HaHue, caMoCTh B TIEPBOM JIMIE MPOSIBISETCA U
BBIPAXKAETCSI HE TOJIBKO M HE CTOJIBKO B JCSITEIBHOCTU IO MPEI3aJaHHOMY QJITOPUTMY.
Maimna Moxet GopMyJIMpOBaTh 3aa4M MO JOCTHIKEHHUIO LIETH, 1a)Ke CTaBUTh IEIH —
Ha KakKON-TO IEHHOCTHOW Imukane. Ho BeIiTH 3a mpenensl mkainel — Oyaer cboem
nporpamMmbl. YenoBek ke COOMT MOCTOSHHO — XOTsI Obl B BOOOpaKeHHH, XOTsI ObI U3
pecceHTUMeHTa. KOHTEHT CyOBbeKTHOCTH “‘B MEPBOM JUIE” — UCTOYHUK OCMBICIICHUS U
CMBICJIOO0pA30BaHUsl — 3TO SMOILMOHAIBHO OKpAIllEHHbIE TepekuBaHus. YenoBek
KOHEYEH U OCO3HAET CBOIO KOHEYHOCTh. UenoBek MokeT ObITh JoBOJIeH. Ho yatie oH He
noBoJieH. OH ycTaeT. X04eT 4ero-To HOBOTO, HHOTO.

OnbIT UCTIONIB30BaHUS HU(POBBIX TEXHOJOTHI B 00pa30BaHUU MOKA3bIBAET, YTO
OHJIAH-(POpMaThl BaXKHBI U TIOJIE3HBI Ha HAYAJILHOW CTajuu, B mporeaeBTuke. Ho yem
BBIIIIE YPOBEHH MOATOTOBKH, TEM OUYEBHIHEH CTaHOBUTCS, YTO B OHJIAMH-popmare He
MOATOTOBUThL HCCIIEIOBATENS, DKCIEpTa, crenuanucra Bbiciier kBamupuxanuu (Ess,
2003). Ilotomy 4yro, uM(POBOM aAIrOpuT™M camojaoctaTtodeH. Lludposuszamms
CTaHJAPTU3UPYET — BOCIIPOU3BOANT, 3aKpEIlIseT U (hopMaIM3yeT HACTOAIIEe, TOTa KaK
JUTSL TIOATOTOBKY U PabOTHI CIEIMATUCTa BhICIICH KBanupUKamuu TpeOyeTcs BBIXOA 3a
MIpeIeIbl CTaHIAPTHOTO aJITOPUTMA B HOBBIN KOHTEKCT, MTOPOXKICHUE HOBBIX aJITOPUTMOB
NEHCTBUS B HOBBIX, PACHIMPEHHBIX TOPU30HTaX. A ATO MPEANONaraeT CyOBEKTHOCTD,
OTKPBITOCTh K JIUAJIOTy. 3HaHWE HE CBOJMMO K MH(OPMAIIMH, TAaHHBIM M CIIOcO0aM UX
o0paboTku. 3HaHWe — MH(OpPMAIHSI, OCMBICIIEHHAs! B KAaKUX-TO IENSIX U B KaKOM-TO
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koHTeKcTe. [ToaToMy oOpeTeHre U mepenaya 3HaAHUS BCET/Ia CBS3aHO C BO3MOXKHOCTBIO
“BOIUIONIECHUS” CMBICIIAa B OOIIEHUH C YUUTETIEM, pYKOBOJIUTEIEM, padOTON B IPYIIIIE.

Taxkum o6pazom, udpoBU3aIHs 0OOHAXKAET, BHIBOAUT HA MEPBHII IUIaH INIABHOE —
CyOBEKTHOCTH KaK HCTOUHHUK, CPEACTBO U pe3yJbTaT pa3Butus. Hegapom y coBpeMeHHBIX
paboropareneil, QyMmaloOlMX O pa3BUTUHU, ILEHATCA HE CTOJBKO 3HAHMS, M JaXKe
TEXHOJOTMYECKHE HABBIKU (KOTOPBIE JIETKO YCBAaUBAIOTCS C H3MEHEHUEM TEXHOJIOTHH), a
YCJIOBHE MOJTYYEHUsI 3HAHUM U 3THUX HABBIKOB — HABBIKYU MPOKPEAIIUU, TIPEATANITUBHOCTHU:
KPUTHYECKOE MBIIIJICHHE, CTIOCOOHOCTD BBIABIICHUS MTPOOJIEM, IPUHATHS PELICHUIN U UX
peanu3aiysi, SMOILMOHAIBHBIM HWHTCIUICKT, akKkTHUBHas kKoMmmyHukauus off line,
OTKPBITOCTh MbIIIUICHHS (open mindedness), cTOcOOHOCTh TOHMMATh U aJalTHPOBATHCS
K IpyTuM JTI0JsiM. Pa3Butasi CcyObeKTHOCTb, MPOKPEATUBHOCTH M MPEAJAITUBHOCTD — ATO
U HaJIe)KHas MPOQHUIIaKTUKA TPOMHOTO BRITOpaHUS: MPOo(hecCHOHaNbHOTO0, JIMYHOCTHOTO,
YEJI0BEUECKOTrO.

Bot, mHanpumep, Bonpocs! u3 30-MUHYTHOTO coOece0BaHUs MIPU MOCTYIICHUN HA
MBARBR Harvard business school: “O0bsicHuTe MHe, Hax 4eM Bei paboTaere, kak OyATo s
BOCHMIIETHUH pebeHok”, “B yem Bl HUKOT/1a HE cMOKeTe TOOUTHCS ycrexa 1 ObITh Tak
Ke Xopotu, Kak apyrue?”’, “Kakue nsa myummx coera, Bam naBanu B sxu3nu? [louemy
Bprl Tak cunraere?”’, “Uem Boi xoTenu Ob1 3annomHuThCA?”, “Kak Bel nprHUMaeTe BayKHbBIE
pemenus?”’, “Kak Bamm poxurenu ommcanu 061 Bac 12-netnero?”, “O 4yem st HUKOT/IA
Obl He norajaics, Aake mpouutaB Bamry 3asBky Ha moctymienue?”, “Kakoil camblii
HEMpoCTOi Bompoc 3amaBanu Bam?”. Bce »Tm Bompochl, (pakTH4YecKH, — TECTHI Ha
Pa3BUTYIO CYOBEKTHOCTh, HA CIIOCOOHOCTH K peIeKCUBHON Happaluu, CIOCOOHOCTH K
(ecmm  Bocmosib30BaThcs  ynoMsHyToW Metadopoir M.baxtuna wu J].Xenpuxa)
BBICTPAMBAHUIO 1IEJIOCTHOTO OCMBICIIEHHOTO ‘“pOMaHa CBOEH KU3HU .

CyOBbeKTHOCTh — HE IIPOCTO MOCIEAHUNA U BCE YMEHbLIAOMIMNICS “OMUK TyIIn”’, a
IJIaBHBIA (akTOp AMHAMHUKU U Pa3BUTHA. DTO I'BO3/lb, HA KOTOPOM “BHCHUT BCs HLIsANa”
nuBmwiIM3anuu homo sapiens. Eciau 3TOT TBO34b BBIIEPHYTH WM 3a0UTH MO CaMylo
HUISNKY, TO 3Ta UMBWIM3AIMUA JMIIAETCS CBOETO MCTOYHMKA, CPEICTBA U pe3yjbTaTa
pPa3BUTHSA, TO €CTh 00ECCMBICIUBACTCS.

ERGO

[Tpobnema cyOBEKTHOCTH CBOAUT B OJMH (DOKyC (TOUKY COOpKHM) TEMaTUKY
¢unocodpun (TpaHCUEHIEHTAIBHBIM CyOBEKT, CBOOOJA BOJIM, AaHAJUTHYECKas U
KOHTHHEHTaJIbHAsl TPAJAUIIH); aHTPOIOJIOIUU (IIOCT- ¥ TPAHC- TYMAaHU3M); ICUXOJIOTHH
(ncuxo-¢usmnueckas npobiema, (eHomeH BoiM), HEWPOPHU3UOJIOTUU  MO3ra,
KOTHUTHBHUCTUKHU; Al; 5KOHOMHMKH; COLIMOJIOTUH, MOpaJIU, STUKH U TpaBa; OOrOCIOBUS;
MOJUTHYECKON TEOPHH U TPAaKTHKH. OHA IPOXOIUT, MPOIITHBAET BCE ITH OTPACIIH 3HAHUSI.

NmeHHO CyOBEKTHOCTh JIO CHX IIOp — OCHOBHOM HCTOYHMK HPOKPEaTUBHOU
npeajanTaniy, oOecredynBaBIIed W 00ECTICUMBAIONIEH pPa3BUTHE YEJIOBEUYECKOM
UBUIN3AIIH.

OpHako Bce OoJiee OTUYETIMBO TPOSIBISECTCS BOIPOC — €CIIM BO3HUKHOBEHHE M
pasBuTHe strangle loop cyOBEKTHOCTHM HOCHUT B IIEJIOM XapakTep pegIIeKCHBHOTO
CEeMHO3HCca U He 3aBHCUT OT cyOCcTpaTa, TO HACKOJIBKO 00s3aTeNIeH TeJIECHBIH OTBIT Proto
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self u core self Ha 6enKOBOI OCHOBE /s BOBHUKHOBEHUS M pa3BuTus autobiographical
self? HemaBusist ckamganbHast ucropus B Open Al ¢ sKcmpecc-yBOJbHEHHEM H
BO3BpallleHUEM TIeHepanpHoro aupekropa C. AbTMaHa IOKa3bIBa€T, YTO CpEAM
pa3pabOTUMKOB BBICOKUX TEXHOJOTHM 3pEeT He TO allapMHU3M [0 OTHOILICHUIO K
OpOAYKTaM CBOMX pa3pabOTOK, HE TO MOHMMaHHe MacmTaboB BO3MOXKHOM
OTBETCTBEHHOCTH, U MpodiemMa ‘“‘CynepcoriacoBaHus’”’ HMCKYCCTBEHHOI'O MHTEIIEKTA U
€CTECTBEHHOT 0.

B ycnoBusx — HeBHAAHHOro  MacmTaba  COUMANbHO-KYJIBTYPHOTO  H
(TOCT)aHTPOIIOIOTHYECKOTO MHXHMHUPHHTA BOSHUKAET BCe 00Jiee OUEBUIHBIN 3ampoc Ha
KOMIUIEKCHYIO TYMaHUTapHYIO OJKCHEPTHU3y HE TOJBKO TIOCIEICTBUN pealn3aiuu
U(PPOBBIX TEXHOJOTHIA, HO U LIeJIel pa3paboToK, CaMuX pa3paboToK, X042 UX BHEIPCHHUS
u peanmmzanuu. Takas 9SKcmepTU3a MOXKET OBITh  TOJNBKO  KOMILIEKCHOI,
MEXIMCUUIUIMHAPHOW, HO HAlpaBiICHHONW Ha oOecredyeHue, COXpaHEHHE U pa3BUTHUE
CyOBEKTHOCTH — si/ipa HE TOJIBKO T'YMaHUTAPHOCTH, HO YEJIOBEUECKOW ITUBUIH3AIIH.
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Binocular Dissociation in Ethnographic Narratives of VR Art
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China Academy of Art, 352 Xiangshan Village, Hangzhou, Zhejiang Province, 310000, China
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Abstract

This paper is a study of binocular dissociation that targets ethnography in the narratives of VR art. While
most virtual reality head-mounted displays today use binocular vision systems, this paper proposes to use
the anti-stereopsis tradition of binocular dissociation to create VR works. It begins with one of the earliest
experiments with binocular vision by Wheatstone. To demonstrate the pertinence of such an experiment, a
case study illustrates the idea of binocular rivalry in VR. The other case, created by the author, focuses on
the simulation of the “land-sickness” of the Tanka people, a marginal ethnic group living mostly in boats
on the waters of China. The practice in this case uses binocular dissociation to induce binocular rivalry or
even disorientation in the viewers in order to produce an ethnographic VR effect that is based in the
experience of the Tanka people. The fundamental purpose of this paper is to discuss technological life and
cultural contexts through media experiments, and it regards the Tanka people as a representation of the
current cultural contexts of technological art: The dichotomy between “water people” and “land people”
embodied by this ethnic group and the “land-sickness” caused by the uncomfortable shifting between sea
and land spaces becomes a poignhant metaphor. The visual experiments with devices for binocular vision
not only act as analogues for the ethnographic pictures of the Tanka people. They also create illustrative
links between technological life and cultural identity.

Keywords: VR art; New media art; Binocular vision; Binocular dissociation; Practice-
based research
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Hayunas crates

buHoky/asipHas AUCCOUANUA B ITHOIPaPUYEeCKUX

HappaTuBax HCKYCCTBa BI/IpTyaJIbHOﬁ P€AJBbHOCTH
Pert Laii (L{aii FOticsio) ()
Kuraiickas akanemus uckyccts, CsiHians, 352, paiion Cuxy, Xanuxoy, Wxoiaan, 310000, Kurtait
rhetttsaicyx@gmail.com

AHHOTaNus

Craresi mpejcTaBisieT co0Oi HccienoBaHue OWHOKYJISIPHOM JMCCOLMALMM, OPHUEHTHPOBAHHOE Ha
STHOTrpaduIo B HAPpATHBAX MCKYCCTBA BUPTYaIbHON pealbHOCTH. B TO Bpemst Kak ceroiHs OOJIbIINHCTBO
HaroJIOBHBIX JUCIICEB BUPTYaJIbHOHN PeaTbHOCTH UCHOIB3YIOT CUCTEMbl OMHOKYJISIPHOTO 3pPEHUS, B 3TOH
CTaThe MpEeJIaraeTcsi UCHOIb30BaTh AHTUCTEPEONICUCHYIO TPAIUIMI0O OMHOKYISIPHON TUCCOIMAIIUH IS
CO3JaHUSl TIPOM3BEJCHUII BUPTyanbHOH peanbHOCTH. OOUMH W3 CaMbIX PAHHUX O3KCICPUMEHTOB C
OMHOKYJSIPHBIM 3peHHeM Obul mpoBeneH Yapme3om VYurcroHOM. UTOOBI MPOAEMOHCTPHPOBATH
IIeJIECO00PAa3HOCTh TAKOTO HKCIIEPUMEHTa, TEMAaTHYECKOE€ HCCIEOBaHWE MILUIIOCTPHPYET —HACI0
OMHOKYJISIPHOTO CONEPHUYECTBA B BUPTYAIbHOH peasbHOCTU. JIpyroil keifc, CO3MaHHBIA aBTOpOM,
COCPENOTOUCH Ha MOACINPOBAHUH “00JIC3HH 3eMJIn’” HApO1a TAHKA, MAPTHHAIBHON STHUYECKON TPYIIIIBI,
JKUBYILIEH B OCHOBHOM B JIOJKaX B Bojax Kuras. B 1anHOM cilydae mpakTHKa HCTIONb3YeT OMHOKYIISIPHYIO
JIUCCOIMAIINIO, YTOOBI BBI3BATh OMHOKYISAPHOE COMEPHUUYECTBO WM JaXKe JIE30PUCHTALMIO 3pUTENeH,
9T00BI cO37aTh ATHOTpaduueckuii 3G(HEeKT BUPTyaIbHOIN pealbHOCTH, OCHOBAHHBIM Ha ONbBITE Hapona
TaHka. OCHOBHAs IeNIb 3TOW CTAaThU — OOCYANUTH TEXHOJOTHUYECKYIO XKM3Hb M KyJbTYpPHBIH KOHTEKCT
MOCPEJICTBOM MEIUa-IKCIEPUMEHTOB, M B HEH HapoJ] TaHKAa PAaCCMATPHUBACTCS KaK IPEICTaBUTENb
COBPEMEHHOTO KyJIbTYPHOTO KOHTEKCTa TEXHOJOTHYECKOT0 MCKycCTBa: J[MXOTOMHS MeXIy “BOIHBIMU
JIOABMHU” U “CyXOITyTHBIMH JIIOJBMH’, BOIUIOIIEHHBIMH B 3Ta 3THHUYECKas Tpymma, u “00yie3Hb CyIIn”,
BBI3BAHHAsI HEYJOOHBIM IEPEMEIICHHEM MEKIy MOPCKUM M CYXOITyTHBIM MPOCTPAaHCTBOM, CTAHOBHUTCS
octpoii Meradopoil. BusyanbHsle skcnepuMeHTHl ¢ mpudopaMy OMHOKYJISIPHOTO 3PEHMSI BBICTYIAIOT HE
TOJIBKO aHAJIOTaMH 3THOTpahMUECKUX N300paskeHNi Hapoaa TaHka. OHM TaKKe CO3/Iat0T HATJISTHBIE CBSI3H
MEK/y TeXHOJIOTHUECKOI KHU3HBIO M KyJIbTypHOI CaMOOBITHOCTBIO.

KuarwueBbie ciaoBa: BuptyanbHas peanbHOCTh; MckycctBo, VR-uckycctBo; HoBoe
MEIUancKyccTBO; bHUHOKyNsipHOe 3peHue; bunHokymspHas auccoumanus; [lpaktuka
HCCIeN0BaHuN

Buaaronapnocts: Vccnenosanue nojiepxuBaercs Llentpom dyryponoruu u Jlaboparopuelt OTKpBITHIX
Menua Kuraiickoii akagieMuu UCKYCCTB.

Jns untupoBanus: Tsai, R. Binocular Dissociation in Ethnographic VR // Technology and Language.
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Binocular Dissociation in Ethnographic Narratives of VR Art
BLIHOK}/JIH}’)HEIH Jucconuanus B ')’l‘HOl‘])Zlq)lALICCKMX HappaTHuBaxX UCKYCCTBa
BH})Ty‘deIIOﬁ PCAJIbHOCTHU

LAND-SICKNESS OF THE TANKA PEOPLE
AND MISPLACED STEREOPSIS

For artists in the field of technological art, the use of technological media to address
cultural issues (e.g., ethnographic narratives) is often caught in a dilemma: limited by the
design of the technological media, specific cultural objects can only be interpreted
through highly homogenized artistic experiences,® making it difficult to refer more
directly to the situation of the object being explored and to enter into the corresponding
cultural contexts. How can technological media be used to discuss a specific cultural
context? This is a way of connecting the technological media to a cultural context by
addressing the fact that the structures with cultural presuppositions and expectations in
the technological media need to be reinterpreted and used. This paper explores VR as a
technological medium and Tanka people as a cultural subject as an entry point.

In the waters of eastern and southern China, there is a group of boat people who
live in boats and on the water all day long, known as the “Tanka people,” a subset of the
boat people found throughout the waters of South and East Asia, including the Orang
Laut of Malaysia and Indonesia (Anderson, 1970). For many years, the Tanka people
have attracted the attention of many Chinese sociologists because of the problems of
ethnicity, modernity, and ethnic discrimination that they embody. However, from the
perspective of technological culture, this group of people, living in the “borderland”?
seems to have little to do with contemporary technological life. Its concerns are highly
humanistic and vernacular, yet they represent a reflexive interpretation of the cultural
context of today’s technology. While the “land people” have gradually entered “the
technological society” in the sense of Ellul (1964), these “water people” appear to still be
living in a state of “pre-technological society”.® The phenomenon of “land-sickness”*
among the Tanka people is the central expression of this. As a kind of physiological
dizziness caused by the change of spatial structure, what lies behind the land-sickness is
the stress reaction of the individual caused by the reconstruction of cultural identity and
the process of modernization. After going ashore to become “land people,” the Tanka
people abandon the pre-technological life on the water, with the result of their body shape
and social cognition differing from those of the land people.

1 Most VR artworks follow the narrative and presentation methods of art forms such as film and animation,
which usually have a story (whether concrete or abstract) and provide the viewer with a more immersive
movie.

2 The world in which the Tanka people live is an imaginary of the “other” and of the “abnormal” that the
people on the shore gaze upon. At the same time, the dwellings on the water face a dichotomy of pressures
from state domination, geography and socialization. See Huang (2019) for more details.

3 Tanka people are a group of people who have been greatly affected by a technologized society. In Hong
Kong, for example, the modernization and mechanization of the fishing industry has triggered the decline
of the fishing industry. Pursuing high efficiency, the technological society has led to the downfall of the
unevolved technology on which the water people who live on the water used to rely for their survival. This
is further reflected in the fact that some of the water people’s jobs have been taken over by machines (Zheng,
2012).

4 Land-sickness is a temporary vertigo caused by the inability of the central nervous system to adjust to the
spatial sensations of land when Tanka people move to land. See Wu & Situ (2011).
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Considering the Tanka people as an important signifier of contemporary
technological life, the use of technological art to present ethnographic narratives about
this group has a profound introspective and experimental significance. Simultaneously,
the phenomenon of land-sickness of the Tanka people is deeply rooted in spatial and
visual phenomena, with VR technology based on the principle of stereopsis® becoming
one of the most suitable means of expression for it. In this sense, the Tanka people can
provide a perspective and an entry point for observing technological life, while stereopsis
or 3D vision, as a principle of technology, can be utilized in research on cultural contexts.

To realize the dizzying effect of land-sickness and the confrontation of spatial
relations that it implies, the principle of stereopsis needs to be used not in the traditional
way of stabilizing binocular depth perception but to unsettle it through binocular
dissociation. It now serves experiments with binocular vision — to achieve the dizzying
sensation and the narrative expression through the counter-intuitive design of the visual
images that are seen by the two eyes separately in VR.

Expressing the spatial antagonism between “water” and “land” embedded in land-
sickness is the way to add a narrative element to this experiment, and based on this, the
approach investigated in this paper focuses on the use of “binocular dissociation”® to
create a disorientation of the visual space seen by both eyes.” Such disorientation is also
a way to achieve a sense of dizziness, making this VR experiment aptly depict a cross-
section of ethnographic narratives about the Tanka people, both in terms of narrative
content and form.

BINOCULAR DISSOCIATION: EXPERIMENTS
AGAINST THE PRINCIPLE OF STEREOPSIS

Although binocular dissociation theoretically violates the principle of stereopsis, it
is still capable of providing visual images with a sense of space, and it can bring about
unconventional stereoscopic vision with extensional perception. In fact, binocular
dissociation ® is nothing new in the history of binocular vision. In 1838 already,
Wheatstone proposed the direction of the visual experiment of binocular dissociation,
which is the concern of this paper. In his article, Wheatstone mentioned experiments in
binocular vision prompting the two eyes to see inconsistent images, for example, by
swapping the images of the left eye and the right eye with each other, and by presenting

% Stereopsis refers to depth perception based on binocular disparity. The term was coined by Charles
Wheatstone, the inventor of the stereoscope, in the 1830s. It influenced Western visual culture throughout
the 19th century in conjunction with the inclusion of the binocular vision mechanism.

® From the perspective of the stereopsis principle, binocular dissociation implies a break with the principle
of binocular vision. In general terms, it usually means that the images viewed by both eyes separately cannot
form the correct stereoscopic image result according to the parallax rule of stereopsis. Due to the difference
in the content of the images, the two sides of the images appear to be isolated and separated from each other.
" This especially concerns spatial disorientation (Temme et al., 2009, p. 552-553).

8 Binocular vision is also the principle of current VR technology that is based on head-mounted displays
(HMDs).
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the sargne object in inconsistent sizes for the left and the right eye, etc. (Wheatstone,
1838).

Wheatstone’s two experiments above exemplify the two possibilities of binocular
dissociation, and their main difference is the presence or absence of the central element
of binocular vision, the “binocular disparity”® condition, which is the key to binocular
vision. As Scroggins explains, “The ‘binocular disparity’ created by lateral parallax offset
in the images presented to the left and right eye allows a fusion of the two images in the
visual cortex to create a sense of depth termed stereopsis” (Scroggins, 2013). Swapping
the images of the left and right eyes implies the elimination of correct binocular disparity;
seeing the same object at different sizes in the left and right eyes indicates that the
binocular disparity principle is still in operation. It is worth noting that in the series of
experiments conducted by Wheatstone, he found that two different images projected on
the two eyes still lead to a perception of objects in space, and this conclusion proves that
experiments on binocular dissociation in VR are worth trying, and for artworks, it still
creates a sense of immersion and space, and even provides a specific way of viewing with
particular intentions.* Another experiment in the same article by Wheatstone is equally
illuminating: He presented different letters to each of the two eyes to study particular
spatial perceptions, which he described:

If a and b are each presented at the same time to a different eye, the common
border will remain constant, while the letter within it will change alternately from
that which would be perceived by the right eye alone to that which would be
perceived by the left eye alone. At the moment of change the letter which has just
been seen breaks into fragments, while fragments of the letter which is about to
appear mingle with them, and are immediately after replaced by the entire letter.
It does not appear to be in the power of the will to determine the appearance of
either of the letters, but the duration of the appearance seems to depend on causes
which are under our control: thus if the two pictures be equally illuminated, the
alternations appear in general of equal duration; but if one picture be more
illuminated than the other, that which is less so will be perceived during a shorter
time. (Wheatstone, 1838, p. 386, as cited in Scroggins, 2013, para. 6)

® See Wheatstone (1838) for more details. As an inventor, it makes sense for Wheatstone to study the
possibilities of unconventional binocular vision. However, binocular dissociation is often not an outcome
that creators and audiences are glad to see.

10 In mainstream VR creation tools such as Unity and Unreal Engine, manipulating binocular disparity is
difficult and requires high level programming foundations, while adjusting the difference between the
images seen by both eyes is easier. On the other hand, most artworks do not seek a completely dislocated
three-dimensional space, so preserving binocular disparity can provide a sense of space that fits the needs
of the creator.

1 Wheatstone’s discovery is crucial. These experiments demonstrate that binocular dissociation still
follows certain guidelines of stereopsis; it still provides a sense of space, just in an unconventional way. It
is also important to realize that such experiments are quite difficult to do in the age of HMDs, due to the
various software setups and minds of artists currently influenced by technological tools.
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In addition to the distinctive three-dimensional spatial formations brought about by
binocular dissociation, Wheatstone conveys the equally important phenomenon of
“binocular rivalry.”

In current experiments on binocular dissociation in VR art, the phenomenon of
binocular rivalry is triggered by seeing different images in both eyes. This has become a
major concern and is an important part of the experiments studied in this paper. As
Hayashi and Tanifuji (2012) point out regarding this phenomenon: “When completely
different images are presented to the two eyes, they compete for perceptual dominance,
such that only one image is consciously perceived at a time, with the dominant image
alternating between the left and right eye images every few seconds” (p. 1).

At the point where binocular dissociation triggers binocular rivalry, the two images
will begin to have an antagonistic relationship. However, they are not simply antagonistic;
they can also coexist in the perception of the image (Scroggins, 2013),'? and sometimes
the illusion of “monocular vision” occurs (Leopold et al., 2005). In the creative
experiments and discourses of the artist Memo Akten (2017), he shows how a VR work
can embody the mutual influence and coexistence of two different images. In the
research-based VR art project “FIGHT!” he experiments with a particular spatial visual
experience using images with different color combinations but similar visual forms. It is
instructive to read the viewers’ feedback as recorded by Akten (2017):

Some people report giant swipes cross their vision, revealing or hiding the left or
right sides. One person reported seeing a sharp line down the middle of their vision,
with the left side showing the left image, and the right side showing the right. One
person reported sudden cuts between the two images. Personally, | usually see a
flat background from one image, with a corner from the other image in a circular
mask moving across it. (Narrative Journey section)

The above discussion from binocular dissociation to binocular rivalry provides
references to visual theories and experimental results that differ from traditional
stereopsis, but also involve special sensory perceptions about stereopsis. Stereopsis
consisting of binocularly different images carries special spatial attributes as well as
coexisting and antagonistic properties. More importantly, these factors give the viewers
direct physiological feedback while evoking active behavior from their eyes. On a visual
and structural level, this is very close to the deeper connotations of what triggers the
Tanka people’s land-sickness. Through binocular dissociation in VR, the two spaces of
“water” and “land” become physically and spatially connected, and this connection
creates a clear and concise narrative structure for the VR work.

12 Scroggins’ article provides a valuable compendium of the influence of binocular rivalry in art, citing the
experiments with binocular rivalry by artists such as Salvador Dali, John Hawk, Alan Ammann, Roger
Ferragallo, and others in their stereoscopic work.
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BE SAMPAN: FROM BINOCULAR DISSOCIATION
TO DISORIENTATION

“Be Sampan” (2021) is a VR work created by the author based on the above
research, which attempts to present ethnographic narratives belonging to the Tanka
people using binocular dissociation, and to simulate the experience of land-sickness by
realizing the disorientation caused by binocular dissociation (fig. 1).

ARTWORK TECHNICAL METHODS

: | ! WEIGHTLESSNESS
: ] i SIMULATION
]
] | [ ]
TANKA PEOPLE j | ]
' | : ] SHAKING SIMULATION :
P 1 \
Lead '
i . BINOCULAR DISSOCIATION ;
i ! . i
: VR CREATION ! i 3D MODEL RESHAPING !
i | i
: R I ;
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Affect Realize
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i UNDER WATER

| BOATING

LAND-SICKNESS

DEFORMED BODIES

: !
ETHNOGRAPHIC SITUATIONS

Figure 1. Roadmap for the realization of “Be Sampan.”

The work explores the topic “from Tanka people to post-humanity in the present”®

and fictionalizes Ah Xin, a Tanka who goes ashore. The viewer takes on the role of the

13 The concept of “posthuman” used in “Be Sampan” refers specifically to the modern human being who
has been shaped by technological society. It manifests itself in the deformed body shape of the “land people”
affected by various technological objects, such as the deformed little thumb resulting from years of holding
a smartphone — a situation that echoes the discrimination of the land people against the body shape of the
Tanka people, formed by life on the water. This part is reflected in the “Deformed Bodies” presented as
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other Tanka who is searching for Xin and goes through the imaginary journey of the
Tanka people going ashore. “Be Sampan” has three chapters, “The Buoy”, “Black
Dream”, and “Land-Sickness”, which are about the metaphors of the Tanka people in the
complex relationship between “water” and “land.” These chapters interpret the various
situations of the Tanka people, such as boating (fig .2), capsizing, and falling into the
water, and the land-sickness of going ashore. From the perspective of the characteristics
of VR-media they seek to simulate the special situation of the Tanka people, which is
different from that of the land people.

A
HKBEIRM

From the wateg pedple to the strangers

Figure 2. The scene of the boating experience in “Be Sampan.”

The third chapter of “Be Sampan”, “Land-Sickness”, is the core of the entire work.
Through the approach of binocular dissociation, the viewer plays the role of Tanka who
goes ashore to find Ah Xin under the state of land-sickness, which is an ironic metaphor
for the process of Tanka people being adopted by the land culture. When viewers wear
the head-mounted display (HMD), their left eye sees the world on the water (including
water buoys,* boats, etc.), and their right eye sees the world on the land (including
wooden houses, power poles, and mountains, etc.), a design derived from the origin of
land-sickness among the Tanka people — the dislocation of two kinds of space. As the

plate prints independent of the VR part of “Be Sampan,” which is an account of the technological oddities
of the land people that Ah Xin sees when she comes ashore. Together with the VR section mentioned in the
body of the article, the plate print section constitutes an exploration of issues of technological life and
cultural identity.

14 The water buoys in “Be Sampan” are presented in the visual form of “blue and white porcelain,” floating
on the water as a special metaphor. During the late Qing dynasty, most Westerners who came to China
recognized the country through the tanka people who lived on the water, which was reflected in much of
the Orientalist images. In this section, the use of blue and white porcelain, a visual element of Orientalism
in the Chinese context, refers to the tanka people as a mediator of stereotypes. See Lin et al. (2018) for
more details.
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valuable experiments by Wheatstone (1838) have shown, this particular binocular vision
still gives the viewer a sense of a three-dimensional space. It is worth pointing out that
when viewers close their right eye, they will see the entire world on the water through
their left eye, and this world seems to spill over into the right eye, and vice versa; this
phenomenon proves that what Rogers (2019) calls the “immersive screen” still holds
when VR undergoes binocular dissociation: The visual world is still characterized by
immersive spaces without “boundaries of immersion” (Ng, 2021, p. 110) only that these
immersive spaces are overlapping each other.

—————————————————————————————————————

HMD-BASED VR

Extended Experiment
PRINCIPLE : BINOCULAR DISSOCIATION

BINOCULAR VISION

Lead

Respond BINOCULAR RIVALRY L
ead
__________________________________ ﬁ;ret
! ] Enhance
i “BE SAMPAN” VR :
i KEY POINT : DISORIENTATION
i i Interpret

“LAND-SICKNESS”

Figure 3. The principle of realizing land-sickness in “Be Sampan.”

The key to land-sickness in “Be Sampan” is the realization of disorientation, which
is one of the possible outcomes triggered by binocular dissociation and binocular rivalry
(fig. 3). In the research by Temme et al. (2009) on the effects of “mistakes” in the visual
system of warfighters, they point out that both depth perception and complex images seen
binocularly have a chance of triggering spatial disorientation when using an HMD device.
In this case, the majority of the survey sample was coping with a situation where the
HMD images of the outside world were triggered, rather than experiencing the binocular
dissociation of VR, which can induce more immediate and non-contingent depth
perception and image cognition disorientation, especially in the case of binocular
rivalry.’® Combining these factors creates the dizziness induced by disorientation and

15 Temme et al. (2009) likewise mention the impact and specific analysis of binocular rivalry as another
visual “mistakes” (p. 497-504).
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binocular rivalry. If the visual depth perception mismatch created by disorientation
creates some orientation perception illusion, then binocular rivalry creates dizziness by
virtue of its derivatives, e.g., perceptual artifacts (Law et al., 2013).

Figure 4. The scene that utilizes binocular dissociation in “Be Sampan.”

Object visible to both eyes
Object visible to left eye Object visible to right eye

Figure 5. The simplified structure of the design of binocular dissociation in “Be
Sampan.”
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However, excessive dizziness can cause substantial physiological damage and is a
great challenge for the viewer. Therefore, in the VR binocular screen of “Be Sampan,”
there are visual elements (e.g., Ah Xin and some descriptive texts) that can be seen by
both eyes, which makes the viewing screen partially stabilizing (fig. 4). It adds a
stabilizing “virtual nose” (Whittinghill et al., 2015) in the content of VR to reduce the
discomfort of playing. On the other hand, in terms of the content of the work, these visual
elements that are visible to both eyes are also necessary. For the Tanka people and their
metaphorical cultural identity in a technological society, the two spaces, “water” and
“land”, are not completely independent of each other, and the objects that exist in both
spaces become the bond that connects the spaces and the implication in the metaphor of
the story (fig. 5). In fact, the feelings created by VR can be very different from the reality
that people are familiar with, and have a verisimilitude that is beyond reality. As Thurman
and Mattoon (1994) point out, it can express the novel sense of abstraction. But it is not
so much a representation of “verity” as it is what Zeltzer (1991) calls “presence.” What
“Be Sampan” wants to show is this sense of presence, not the real sense of one-to-one
simulation.

In summary, “Be Sampan” demonstrates the exploration of binocular dissociation
in an ethnographic VR narrative. In the representative chapter “Land-Sickness,” the
author simplifies the usual narrative structure of VR and uses the characteristics of
binocular vision itself to advance the story and highlight its meaning. The fact that some
of the viewers may feel physically uncomfortable while experiencing this chapter poses
a problem for the experience of the work. However, this problem raises an even more
poignant question: If the simulation of dizziness triggers dizziness in the viewer, is it
therefore successful? It is because of the discomfort that viewers will actively mobilize
eye movements to adapt to the work while experiencing it. For example, they will try to
close one eye to reduce the sense of dizziness, and these attempts will allow them to
discover other characteristics and the playfulness of the separate eye imaging experiment.
These kinds of proactive actions affect “the meaning that we construct in our mind”
(Akten, 2017).

EXPLORING CULTURAL CONTEXTS
IN TECHNOLOGICAL ART

HMD-based VR devices rely on binocular vision. Therefore, experiments with
binocular vision, such as binocular dissociation, are a way to break out of the traditional
narrative structure of VR and are central to bringing the medium of VR into alignment
with the themes of the work. Such experiments often require the use of unconventional
VR settings, and thus they essentially involve a more comprehensive technological
outlook and media critique of VR, as well as presenting new challenges and demands on
the conventions of technological artworks that address a particular cultural topic.
Returning to the larger vision, it extends to questions about technological media and
cultural themes. A central issue is that the presuppositions and expectations of culture are
themselves hidden in the structure and design of the technological medium. In this sense,
in order to break through this limitation and explore specific cultural contexts, it is
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necessary to reflect on and create structures loaded with cultural presuppositions in
technological media.

How is the creation of contemporary technological art grounded in specific cultural
contexts? This paper is a response to that question. Using VR to create art for the Tanka
people, the aim is to use technology to represent the cultural identity shaped by
technology itself, of which the Tanka people exist as a representation.

What makes the Tanka people so special and necessary in this context is that they
are the “other” simultaneously of the land people, of the technological society, and of the
dominant cultural context. For the land people, they are a backward and marginalized
group; for the technological society, the technology they possess is not yet advanced and
can no longer be called “technology”; for the cultural context, they are often recognized
as a grey area in the dominant cultural context. By using the technology of new media art
to express this topic of technology and culture, this approach itself carries a response to
this theme. Equally important, the experiments mentioned in this paper simultaneously
allow creators to reflect on the experimental and malleable nature of their creative tools.
Because binocular dissociation is inherently unconventional, most research and creativity
begin with solving the problems it raises. In this case, it is important to think about how
to innovate with it, and this is what the topic of the Tanka people brings to the medium
of VR, forcing creators to reflect on whether VR has more possibilities.

Beginning from the structure of binocular vision and ethnographic narratives, this
experimental innovation provokes an extended question and solution to the attribute of
“simulation of reality” that VR is given by most people: Since “what we perceive to be
real, what we see, is a reconstruction in our minds, a simplified model of the world,
limited by our biology and physiology” (Akten, 2017), how can VR be used to present a
different visual model, to depict a specific situation in a deeper sense?*® Furthermore,
what kinds of situations simulated by VR can represent a cross-section of a cultural
context? These are the questions that this paper attempts to explore.

In conclusion, the subject matter of interest in this paper blends reflections on
technological tools, cultural identities, and it is a practice that attempts to link multiple
domains. The discussion of cultural contexts in the context of technological art involves
a rethinking of technological tools, it requires the creator to use thinking about
“reflexivity”!’: The technological medium is used to transform the direct experience of a
culture into an artistic experience, while at the same time the technological medium tries
to guide the viewer to understand and feel this direct experience through the artistic
experience. At the same time thinking about technology is difficult to disengage from the
focus on specific cultural identities, especially those of marginalized groups, which are
important to force the dominant groups to reflect on their own context.

18 The Tanka people’s land-sickness is a specific situation under this argument.
17 This reflexivity follows the path of creativity in the history of media art, since experimentation with the
media requires artists to reflect on the tools of the media themselves.
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Abstract

In immersive theater, the innovation of stage design is one of the reasons for the great success of the
performance. Stage design is to bring ordinary materials to the stage and redefine them through artistic
creation, so that the audience can have a new aesthetic experience. Traditional theater stage design uses
material materials to create a realistic space. With the development of technology in the digital age, the
concept of “Mixed Reality” has been extended to stage design, allowing it to get rid of relying only on
material materials. Mixed reality technology plays a significant role in the digital technology field by
seamlessly integrating computer-generated virtual objects and scenes into the real world to create unique
visual experiences. This paper proposes a heterotopia stage space construction technology based on Mixed
Reality. It aims to study how to put virtual information into the real world by way of Mixed Reality in order
to make dancers interact with a real virtual space. Then, taking as an example the dance drama Deep
Weather — designed and produced by the author — this paper introduces the application of Mixed Reality
technology in immersive theater, and focuses on the function and operation principle of the technology
module. Finally, it summarizes a set of design principles of immersive theater construction technology
based on Mixed Reality, including surprise, connecting physical space, aesthetics, facilitating actions,
iteration and extension, and technicality.

Keywords: Stage Design; Immersive Theater; Mixed Reality; Mixed Reality Technology;
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AHHOTanus

B umMmepcuBHOM TeaTpe HOBATOPCTBO O(GOPMIICHHS CIICHBI — OJHA W3 NPUYMH yCIeXa CIEKTaKJIs.
CueHHYeCKUIl Nu3aiiH TPU3BaH NPUHECTH HA CIICHY OOBIYHBIC MATEPUAIBI M TEPEOIPEACIUTh HX
MOCPENICTBOM XYIOKECTBEHHOTO TBOPYECTBA, YTOOBI 3PUTEIN MOTIJIH IOJyYUTh HOBBIH 3CTECTHUCCKHMA
ombIT. TpagWIIMOHHBIA TeaTpajbHBIA IWU3aifH CIEHBl HCHONB3YeT MaTepHUaNbHBIC MaTepHallbl UL
CO3JIaHMsl PEaTHCTUYHOTO MpocTpaHcTBa. C pa3BUTHEM TEXHOJIOTHH B 310Xy IHU(POBBIX TEXHOJIOTHI
KOHULENIMS “‘CMEIIaHHOW pealbHOCTH PaclpOoCTpaHWIAch U Ha CUEHUYECKUM TU3aliH, YTO MO3BOJIMIIO
eMy U30aBHTHCS OT OMOPHI TOJIBKO Ha MaTepHaIbHBIC MaTepHAbl. TEXHOIOTHS CMEIIAHHOW PeaTbHOCTH
UTpacT BaXXHYIO POJb B OONACTH IM(PPOBBIX TEXHOJOTHH, IIABHO HHTETPUPYS CTCHEPHUPOBAHHBIC
KOMITBIOTEPOM BHUPTyajbHble OOBEKTHI M CIEHBl B PEANbHBIH MHp A CO3JAHHS YHUKAJIbHBIX
BU3yaJIbHBIX  BHeYaTJieHMd. B mgaHHOM  cTaThe  mpenjaraeTcss TEXHOJIOTUS — MOCTPOEHUS
TeTepOTONMNYECKOT0 CIIEHUYECKOTO MPOCTPAHCTBA HA OCHOBE CMEIIaHHOH peanbHOCTH. Llenbio mpoekTa
SIBIIIETCSl U3YYEHHE TOTO, KaK MEPEHECTH BUPTYaIbHYI0 MH()OPMAIMIO B PeaTbHBIH MUP MOCPEICTBOM
CMEIIaHHON PEeaNIbHOCTH, YTOOBI TaHIOPHl MOTJHM B3aUMOJIEHCTBOBATH C PEANbHBIM BHUPTYaTbHBIM
NPOCTPAaHCTBOM. 3aTeM, Ha INpuMmepe TaHleBainbHOW npambl “Deep Weather, ” paspaboranHol u
CO3/IaHHOH aBTOPOM, CTaThsi 3HAKOMHUT C IPHUMEHEHHEM TEXHOJOTHH CMEIIAaHHOH pealbHOCTH B
HMMEpPCUBHOM TeaTpe U (pokycupyeTcst Ha QyHKIUSIX U MPUHIHUIIE PAaOOTHl TEXHOIOTHIECKOTO MOTYJIS.
Hakonen, B Hem o0000maercs Ha0Op NPHHIUIOB TPOSKTUPOBAHHUA TEXHOJOTHH CTPOHUTEIHCTBA
HMMEPCHBHOTO T€aTpa, OCHOBAHHOW HA CMEIIAaHHOH pealbHOCTH, BKJIFOYAsi HEOKUIAHHOCTE, COSAMHCHIE
(hU3MYECKOTO MPOCTPAHCTBA, ICTETHUKY, OOJETYCHHE NCHCTBUI, WTEPALMI0 M PACIIMPCHHUE, a TaKkKe
TEXHUYHOCTb.
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INTRODUCTION
The Technological Transformation of Stage Design

The stage space is not only the space carrier of the narration, but also the space-
time container for the audience to perceive the narrator's psychology. Through the stage
space, the actors and the audience interact with each other, thus transcending the
limitations of time and space of dance and drama performance, so that the performance
Is not restricted by the specific stage space but extends to the infinite field.

The innovation of stage space is also one of the reasons for the success of a stage
performance. Presenting common materials from reality on stage and reinterpreting them
through artistic creation, transcending their everyday symbolism and practical
significance, placing them in an otherworldly space, and providing audiences with a
simultaneous sense of familiarity and novelty, allowing them to gain a completely new
artistic experience. The stage space establishes a specific “situation,” which is based on
the “situation.” In addition to the “concrete space” that can be directly perceived by the
audience, there is also an “abstract space” that requires the audience to mobilize their
subjective initiative and give full play to their imagination. Stage space is not confined to
the exploration of physical space but pays more attention to the imagination space hidden
in the stage. Stage space constructs a “heterotopia” in real space.

Since the Renaissance, the design of stage space has been dominated by realistic
graphic scenes. Swiss designer Adolphe Appia took the lead in challenging this tradition.
He believed that when the three-dimensional actors on the stage touch the (two-
dimensional) plane set, visual harmony is immediately broken, and that the set, which
appears in the same stage space as the actors, should also be three-dimensional. Appia
tried to put this idea into practice in a series of designs for Wagner's operas, using a large
number of platforms and staircases on the stage, selecting semi-abstract three-
dimensional devices and props to replace the traditional painted sets, and using a large
number of symbolic stage devices to fully mobilize the audience’s imagination that
should fill in the details of the stage set. Appia also used light and shadow to integrate
actors and three-dimensional scenery elements into a unified space by changing the
intensity, color and projection angle of light (Yu, 2018). At the same time in China,
Classical opera uses specific ways to arrange the stage space, for example, setting a door
at each end of the backdrop, which dictates the path for actors to enter and exit (Qin,
2003).

In modern times, stage design has tended to move large-scale real scenes onto the
stage. For example, the Hippodrome Theatre on Sixth Avenue in New York City is a
masterpiece of American stage art with its spectacular set designs. Spanning an entire city
block, every feature of the theater leaves the audience in awe, including two water tanks
supported by hydraulic lifts for various aquatic performances (Cui, 2006).

Expressionist stage design differs from traditional forms by removing elements
unrelated to the spirit of the drama. This includes visual factors that merely reflect the
surface of daily life without engaging with soul role of stage art is greatly reduced and
becomes increasingly subjective and abstract, evolving into a condensed symbol.
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However, whether in Renaissance or modern expressionism, traditional theater
stage design takes materials and their processing as the core, and is a realistic space
created by material materials. With the development of technology in the digital age, the
concept of “Mixed Reality” has been expanded, triggering the reconstruction of the
relationship between Virtual Reality and reality, and making art creation get rid of relying
solely on material materials. In addition to Mixed Reality (MR), there are also Virtual
Reality (VR) and Augmented Reality (AR) in the digital age. If the entity space of the
stage, based on materials and material processing technology, is to create a real
“heterotopia” for the audience, then Mixed Reality, Virtual Reality and Augmented
Reality technology build an immersive virtual space “heterotopia” for the audience.

Immersive Theater and Mixed Reality Technology

The term “immersion” in “immersive theater” was first explained from the
perspective of social psychology and was described in terms of “flow” theory by William
Lidwell in Universal Principles of Design (Lidwell et al., 2003). In 1990, Mihaly
Csikszentmihalyi, a psychologist at the University of Chicago, elaborated on flow in
detail in his book Flow: The Psychology of Optimal Experience (Csikszentmihalyi, 1991),
systematic description of the immersive psychological experience. His research indicates
that when people are fully immersed in a particular situation, they experience a high level
of concentration and a continuous sense of excitement and fulfillment, akin to the flow of
water. In this state, individuals filter out and exclude all irrelevant perceptions, forget the
real world, and enter a realm of self-forgetfulness, namely the state of flow (Gao, 2022).
This experience will give people a feeling of enrichment, excitement and happiness,
which is also called the best feeling.

The origin of immersive theater can be traced back to the UK, deeply influenced by
the art of Broadway in New York. Its concept is rooted in the “environmental theater”
theory proposed by the American theater theorist Richard Schechner (Schechner, 1968).
With the development of the postmodern context, immersive theater gradually extended
and formed. Around 1960, some avant-garde theater artists in New York began to break
away from the traditional theatrical model, introducing different forms of expression such
as environmental theater, improvisational art, and interactive theater. Among them,
improvisational art emphasizes the integration of life and art, presenting the behavior and
process of people through fortuitous events (Gao, 2022). In recent years, immersive
theater become a global hotspot. Immersive theater combines pre-planned storylines with
spontaneous events, breaking away from the traditional separation of audience and
performance spaces in theaters, and redefining the relationship between the audience and
performers. The traditional fixed stage and audience seating are abandoned in favor of
active spaces where actors move and perform, and audiences can freely choose which
characters they want to follow. In 2015, Meng Jinghui's Mermaid by the Dead Sea became
China's first original immersive theater production, integrating various art elements to
depict an emotional tragedy. Audiences can experience the performance up close and
personal, a characteristic of immersive theater created through multi-linear narratives.
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Nowadays, digital media art mixed with traditional stage technology is widely used
in Immersive Theater. By utilizing visual installations, motion capture, mixed reality, as
well as comprehensive sound systems, stage lighting, props, and set design, a diverse
range of scenescapes is created. For example, Klaus Obermaier's 2012 work Apparition,
by employing sophisticated computer vision algorithms in conjunction with 3D motion-
capture technology, the system can real-time recognize the movements, outlines, and
shapes of performers against virtual backgrounds. It then translates this data into images,
precisely projecting them onto the performers, thereby achieving a unique and vivid
visual effect.

The adoption of other digital technologies allows the audience to interact with
spatial media in a more intuitive way. For example, the piece M.U.R.S created by the
Spanish avant-garde theater group Lavra. In the performance, smart mobile devices
become a tool for the audience to participate in the performance. Before the performance,
the audience needs to download an App that was jointly developed by MIT and Barcelona
Lab. During the performance, the audience will receive various instructions from App,
guiding them to choose their respective camp (Chen, 2017). The director sets the
performance venue as a futuristic city, a closed environment resembling a fortress, where
everything is under digital control. Here, the audience will feel the smart life of the future
city in advance and become a “puppet” of mobile phones. By way of strongly interactive
immersive theater, the creator expressed his concern about the future urban survival of
humankind. In Eyes, another young domestic artist — Zhang Daming with his VR dance
theater work — used a 360 degree camera to shoot the performance in the traditional stage,
then converting it to VR glasses. Eyes is a dance video work that transforms dramatic
techniques into Virtual Reality content creation. It explores the Immersive Theater space
experience by designing action tracks for dancers and panoramic cameras at the same
time. In this work, VR creates a theatrical atmosphere, allowing the audience to be
surrounded by this atmosphere. This feeling of being there is different from that of a
bounded screen. VR theater compresses time and space, compresses emotion, makes all
things more energy-intensive, makes the audience's sensory organs absorb more
information within a certain period of time, and heighten the sensitivity of their sensory
organs (CISD, 2021). This immersive drama of Virtual Reality brings a more rich and
unique immersive experience to the audience.

From a technical point of view, Mixed Reality and Augmented Reality often use
the same technical system, but there is a difference at the application level. Augmented
Reality (AR) technology, a significant branch in the field of digital technology, enhances
real-world information by embedding computer-generated virtual elements into the
physical environment. Users can enter this environment and engage in human-computer
interaction by wearing special devices such as AR glasses and data gloves. Compared
with VR technology, AR can effectively integrate real-world scenes and digital
information, thereby enhancing users' real-life experiences (Lei & Xin, 2019).

Augmented Reality technology originated from early computer interface research,
and frequent depictions of augmented reality scenes can be found in early movies and
science fiction novels, such as Iron Man and Galaxy Guard, semi-mechanical characters
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enhance their observed world by overlaying annotations and images using the visual
systems in their helmets or glasses (Lei, 2015).

In 1968, Ivan Sutherland, a pioneering figure in computer graphics and Virtual
Reality at Harvard University, developed the world's first Augmented Reality system for
head-mounted displays called STHMD (see-through Head-Mounted Displays), and
published a paper titled “A Head-Mounted Three-Dimensional Display,” thereby
inaugurating the era of Augmented Reality (Lei, 2015).

In the late 1980s and early 1990s, research into Augmented Reality (AR) gradually
gained momentum. In 1990, Bajura and his team developed a system that utilized
ultrasound technology to overlay images of a patient's abdominal cavity onto a video
perspective display, allowing surgeons to seemingly see internal organ pathologies as if
looking through the patient's skin (Lei, 2015).

In 1993, computer science professor Steven Feiner at Columbia University in the
United States developed an augmented reality system for guiding hardware maintenance.
This system could overlay 3D visual explanations of mechanical principles onto a laser
printer, providing convenience for mechanical maintenance personnel. Then, in 1996,
Professor Steven Feiner's laboratory launched the first outdoor augmented reality system,
marking the beginning of applied research into augmented reality technology in the
laboratory (Lei, 2015).

In recent years, Augmented Reality technology has been widely used in the
restoration of cultural heritage sites. According to international consensus, the
transformation and restoration of cultural heritage sites should be carried out while
preserving the original appearance of the sites and without destroying the material form
of cultural heritage. The proposal of this consensus highlights the respect and cherish for
cultural heritage, and Augmented Reality technology provides an ideal means for this.
Taking the #Taull1123 project implemented in St. Clement’s Church in Catalonia in 2015
as an example, the project created virtual images of the different historical stages of the
wall paintings, including the restoration of wall painting images from over 800 years ago
based on historical documents and fragments of wall paintings. A 9-minute augmented
reality performance is conducted every half an hour, allowing the audience to seemingly
travel through time and witness the brilliant ancient wall paintings firsthand. In the
Archaeoguide project, visitors can use digital headsets to see scenes of ancient Greeks
racing in the Olympia stadium. This interactive experience with ancient civilizations
allows visitors to immerse themselves and feel the allure and remarkable achievements
of history. In addition, in January 2017, Baidu's AR laboratory implemented a public
welfare technology program, enabling users to open the Baidu App on their phones and
point it at the Zhengyang Gate in Beijing to trigger a real-life scene, presenting the ancient
daily life of people entering and leaving the city gate. This interaction with historical
scenes through a mobile app provides people with a more convenient way to understand
and experience the splendor of ancient civilizations (Kang, 2018).

In the above-mentioned applications, Augmented Reality technology demonstrates
the capability to overlay virtual information onto the real world, providing users with a
completely new perceptual experience. Users are able to perceive information that would
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otherwise be inaccessible to their senses, adding new possibilities to human activities in
both work and entertainment scenarios in the real world.!

Mixed Reality, which uses the same technology system as Augmented Reality,
enhances the real world by placing virtual objects in the real world and locking their
positions based on the spatial orientation of the real world. For example, placing virtual
pet cats on a table in the real world and adjusting accordingly when users move back and
forth. Microsoft's HoloLens, Magic Leap, and Meta 2 are all committed to this style of
Mixed Reality, and virtual things do seem like a part of one’s real world. Mixed reality is
a special type of Augmented Reality, and its implementation requires an environment that
can interact with various things in the real world. If everything in the environment is
virtual, this is the field of VVR. If the virtual information presented is only superimposed
on real things, then it is called AR. The key to MR is to interact with the real world,
obtaining real-time information.

In Immersive Theater, can the application of Mixed Reality technology stimulate
the audience's more complex space-time imagination? Jean Francois Lyotard's “Strange
Moments” (Moments Etranges) reveals an unusual presence in everyday reality, so that
the shock of viewing can come from the simultaneous appearance of the real and the
virtual world in live space (Lyotard, 2017). Through an exploration of the MR dance
theater piece Deep Weather, this study shows how to bring virtual objects into the real
world through Mixed Reality technology to make dancers interact with a real virtual space,
and how to activate a space-time beyond the current physical entity through the spatial
reconstruction of a physical digital system.

THE CONSTRUCTION TECHNOLOGY OF IMMERSIVE STAGE
SPACE BASED ON MIXED REALITY:

THE EXAMPLE OF DEEP WEATHER
Project Introduction

This paper aims to study how to reconstruct the space of the stage through Mixed
Reality technology, and to build an immersive “space heterotopia” for the audience.

In recent years, global climate anomalies have become increasingly apparent, with
a series of extreme weather events occurring frequently, causing serious impacts on
human society. The world is currently undergoing a large-scale climate change,
characterized by a significant trend of rising temperatures. Against the backdrop of
continuously increasing global temperatures, a number of extreme weather events, such
as the El Nifio phenomenon, are occurring with greater frequency (Wang et al., 2007).
Forest fires are sensitive to climate fluctuations.

! The real world is the world that subjects can perceive without relying on any tools and only with their
senses. It is commonly referred to as the physical world. Virtual Reality is a world created by computers.
Through wearable devices, human senses can only obtain perceptual signals provided by computers, thus
immersing themselves in the virtual world created by computers (Wang, 2021).
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In the discussion of global warming, we can easily obtain a large amount of
scientific data about climate and the environment. However, relying solely on rational
thinking does not fully help us understand the profound extent of environmental changes
on Earth. Therefore, the dance-drama Deep Weather attempts to present the fragile,
complex, poetic and extremely substantial relationship between humans and the earth in
the form of a virtual “presence.”

Due to the particularity of Mixed Reality dance drama, the first step of the
production is to investigate the performance space. We set the performance scene of the
dance drama in a White Cube.? Mixed Reality technology can show 300 trees rising from
the ground, changing with the weather and seasons, and finally catching fire due to
climate change.

The combination of new technology and dance serves two purposes. First, it is a
metaphor for the future. What may happen in the illusion is a real scene of the future,
namely a timely warning of an unpredictable future caused by the climate crisis and forest
degradation. Secondly, to break the traditional stage spatial pattern, reconstructing the
spatial mechanism through Mixed Reality technology, creating a surreal reality, and
providing a new way to experiencing dance.

The final venue of the work is located in the Hangzhou Baolong Art Center which
is located in the open space of the art museum on the top floor of Baolong city commercial
center. This is a conventional white box exhibition space that measures 22 meters in
length, 16 meters in width, with a total area of 352 m? and a usable height of 5 meters.
Two columns stand in the two-thirds of the exhibition hall, dividing it into two areas. The
exhibition walls are white solid cement walls, opaque. On each side of the display wall,
there is a 2-meter wide entrance leading to a corridor, which connects to other exhibition
halls. The northeast entrance has been determined as the primary visual placement, as it
directly leads to the central hall of the exhibition center, and is the first door visitors see
upon entering the venue. The white wall on the other side has been designed as a
projection surface, serving as the primary canvas for augmented reality projection in this
project.

Deep Weather consists of four main scenarios, where the combination of virtual
landscapes and real physical environments creates a unique aesthetic experience. On-site
viewing will be available through both projection screens and mobile devices.

Scene 1: a huge abstract forest. Each dancer is dancing in the forest with a piece of
black cloth in his hand. On the cloth are animals, such as horses and deer. Modern dance.

Scene 2: urban industrialization, waste, eagles, and physical gestures by actors,
expressing a sense of anxiety.

Scene 3: The increase in temperature has resulted in forest fires, with actors situated
amidst the flames, using their bodies to express pain. They carry animals painted on black
cloth, creating a somewhat occult atmosphere, resembling a form of performance art.

Scene 4: the rise in temperature causes glaciers to melt, large pieces of ice float
around the dancers' heads and bodies, the sea level rises, the land is submerged, and
people are drowning. A lonely house appears in the scene.

2 White Cube, also known as white space, refers to the mode of a modern art exhibition public space.
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The sound scheme of Deep Weather is as follows:

In the first part, a voice at the beginning expresses the good memories of the past
in the forest, winter. The sound of this scene expresses a faint sad memory and
imagination of the forest, and the sound of human breathing.

In the second scene, someone constantly recites a string of numbers to express the
continuously rising data in climate change.The voice of urban industrialization is anxious
and gradually tends to be uncontrollable. There are eagles chirping. The sound is mixed
with the sound of biting the apple and the sound of sucking, showing desire.

The sound in the third part takes as its main line® a kind of breathing, mixed with
sound from inside the body, the sound of animals, and the sound of celestial bodies.

In the final scene, the sound can exhibit the melting of glaciers, the impact of
glaciers, the sound of water, and the deep sound of marine organisms. Xintianyou* is the
end.

3D Scene

After determing the scheme of scenes and space, 3D modeling and 3D scene
production will begin. In the MR scene the audience can operate mobile phones, iPads,
and other devices to walk in a virtual space. Whether it is a burning forest or a floating
planet, it will be as omni-directional as our landscape in the real world. The audience can
turn around, look up and look down. Therefore, 3D scene production is indispensable to
enhance the authenticity of the MR scene.

The three-dimensional scene is composed of several three-dimensional models.
There are certain rules for the production of three-dimensional models. Since the number
of “faces” of objects which the MR engine Unity3d and the player hardware can support
is limited, the shape of objects should be realistic, and the number of faces of models
should be minimized, so that fluency and modeling style can be perfectly unified during
MR viewing. In order to allocate resources reasonably in the Unity engine, it is necessary
to create low-precision models while preparing high-precision models. According to the
construction method of the patch, it can be divided into the following two types:

For low- precision objects, only one patch map can be used to represent the distant
landscape. The high-definition perspective seen in some 3D virtual scenes is a kind of
material effect, created by drawing maps, which is very appropriate in some large virtual
scenes.

Every detail of a high-precision object needs to be faithfully reproduced. For
example, every part of the floating ship (fig. 1) in the project needs to be restored. With
the addition of mapping materials, the number of faces is far beyond the range of the
Unity3d engine, which is difficult to achieve smooth operation. Therefore, in the Unity3d
engine, we will control the faces within 200000. Unity3d engine generally does not use
models with too many faces. Such models are usually used in the field of film.

3 In Chinese Qi studies, heavenly bodies are connected to the human body, and changes in the natural
environment can also bring about a lack of harmony in the body's aura.
4 Xintianyou, a kind of Shanxi local melody, folksong popular in China's Northwest.
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Figure 1. High-precision model of Deep Weather (created by the author)

Of course, low-precision 3D models that are close to the real effect can also be
achieved by rendering baking maps. The principle of baking maps is to store the visual
information of the surface on the map. These visual cues encompass surface color, texture,
transparency, reflection and refraction. It is these attributes that give the three-
dimensional virtual world similar color and lighting information to the real world. This is
our baking result (fig. 2). We use low face models for some scene models, but we use
baking maps for rendering. After importing Unity, the visual effect is much better than
that of ordinary game images. Of course, it is different from 3D movies. The image
quality of MR can be used as a reference for mobile game images, but the current
technology cannot achieve a complete real image.

Figure 2. Low-precision model of Deep Weather (created by the author)

113
soctech.spbstu.ru



Mixed Reality as a Technology for Immersive Stage Space Construction
CMmemniaHHas PCAILHOCTD KaK TCXHOJIOI'sd HMMCEPCHUBHOI'O ITIOCTPOCHUA
COCHHUYCCKOT'O ITPOCTPAHCTBA

Unity3d Effects

In the scenes of Deep Weather there are special effects involved, such as orest fire,
thick smoke, and intense shaking Unity3d, as one of the commonly used engines in game
development, places particular importance on the implementation of special effects. In
Unity3D, the implementation of almost all special effects is directly or indirectly related
to the particle system. The particle system is a powerful tool that can be used to simulate
and render a wide range of visual effects, such as flames, smoke, splashes, explosions,
and more. At the core of the particle system are the particles, which are made up of a large
number of simple small images or networks. Each particle represents a small part of a
fluid or amorphous entity, and the numerous particles together present a complete
physical sensation.

Before commencing the project, we gained an in-depth understanding of the various
attributes of the Particle System in Unity3D. The properties of the particle system
encompass the appearance, movement, lifespan, emitter shape, speed, color, size, and
more. By adjusting these properties, developers can achieve various complex visual
effects, adding more audiovisual feasts to the work. Taking the flame effect as an example,
the flame effect is typically composed of multiple flame particles that move, rotate, and
fade in three-dimensional space, ultimately presenting a realistic flame effect.
Additionally, the particle system can also achieve the emission shape of the flame, the
change in speed over time, the smoke effect, and more, making the flame effect more
lifelike and vivid.

The creative process of crafting a burning flame effect in Unity3D encompasses
several key aspects. Firstly, we need to consider the generation position of the flame and
how to seamlessly integrate it with the volcanic terrain in the scene. To achieve this, we
chose to use a box-shaped emitter to ensure that the flame naturally blends into the terrain
environment. Secondly, the color of the flame is influenced by the burning material,
causing it to undergo color changes during its lifespan. To simulate this effect, we set
multiple particles to mimic the flame at different positions, accurately depicting subtle
changes in flame color. Finally, when the flame ignites, the local air becomes less dense
due to heating, creating micro-convection with the surrounding cool air. In air of different
temperatures, the refractive index also varies, causing light to produce varying degrees of
refraction. This phenomenon creates the swaying visual effect of the flame from side to
side, enhancing its authenticity.

In the process of combustion, if we want the flight direction of flame particles to be
roughly aligned with the direction of the airflow, we control the wind field values of the
smoke system and flame system through parameters. And these parameters are based on
the physical laws of real world (fig. 3).
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Figure 3. Unity 3D combustion effect of Deep Weather (created by the author)

In the course of the project it is also determined that the docking between 3D Max
and Unity3d virtual engine should be run in in advance. If you want to express special
effects, it is impossible to import Unity3d after finishing in 3D Max, because the special
effects of various 3D software are not common. These effects can only be done in Unity3d.
Or the special effects can be created in other software, rendered as two-dimensional Gif
animation and imported into Unity3d. But this means that the scene is a two-dimensional
animation. If the audience's perspective changes, the sense of space achieved by the 3D
scene cannot be achieved anymore. Therefore, if the audience's perspective is limited to
a fixed dimension during the performance, one can try a two-dimensional if animation. If
the perspective changes a lot, you still need Unity3d to produce special effects. Of course,
there are not many special effects in the scene. The main reason is that the performance
of the mobile terminal is breaks down (there will be jams and flashbacks).

Function of VVuforia

In the development process of the MR dance of Deep Weather, one cannot support
the MR effect only by using a Unity3d engine, so a third-party SDK needs to be
introduced. In order to give the audience a better immersive experience, we chose Vuforia,
which has high stability and the fastest recognition speed. Its core functions include:

1.Target recognition: Vuforia supports multiple types of target recognition,
including images, products, text, targets, etc. User devices can recognize these targets in
real scenes and interact with virtual content.

2. Target Tracking: Vuforia can track the location and direction of targets in real
time, ensuring the perfect combination of virtual content and real-world scenes. The
tracking function can also recognize gesture control and voice commands, allowing users
to interact with the AR experience more naturally.
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Implementation of Mixed Reality

The software used for creating mixed reality scene models is 3D Max. Elements
such as forests, volcanoes, glaciers, and small boats are all crafted in 3D Max and then
imported into Unity3D for scene assembly.

Occlusion is an issue in mixed reality. Typically, it is not possible to achieve the
effect where virtual objects are occluded by real-world objects. For instance, in the case
of a forest, within a mixed reality setup, one cannot make the dancer appear in front of
the forest. At best, we can only render the forest as semi-transparent, with the dancers
moving through it. To address this issue, we have integrated an AR Occlusion Manager
script into our AR Camera. This script facilitates environmental depth estimations, human
body detection, and environmental scanning to calculate when occlusions should happen,
allowing virtual objects to be properly occluded. This enhances the harmony between the
virtual scenery and the dancers.

Site Commissioning

Unlike traditional stagings, a digital virtual scene is superimposed on the real stage
by using MR technology. In order to ensure the accuracy of the real-time interactive
relationship between actors and virtual scenes, virtual scene debugging and dance
rehearsal are carried out synchronously during the performance, and they are optimized
and adjusted together.

Throughout the entire debugging process in the virtual scene, we meticulously
debugged and optimized every aspect, including the position, size, animation effects,
special effects presentation, and changes in lighting and shadow in the virtual scene. In
order to ensure the precise presentation of details throughout the entire performance
process, we conducted multiple repeated rehearsals to ensure that every detail meets the
high standard requirements of the artistic creation, thereby achieving the best artistic
effect for the entire performance. This series of meticulous work not only played a key
role in the perfect presentation of the virtual scene, but also laid a solid foundation for the
successful presentation of the entire stage performance.

For example, with three-dimensional production software, we make the shape and
texture of the forest close to a forest in real nature, and adjust the size to the towering
trees that one needs to look up to. In Unity3d, the position of elements is adjusted in
combination with the stage structure and lighting area of the scene. A white line animation
is made (fig. 4), so that the multi-level white lines wrap around the forest of trees from
the four sides of the stage, and the actors perform in the lit area according to the images
that are returned to the big screen.
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Figure 4. White line animation in Unity3d (created by the author)

The MR stage is a new technology used to replace traditional stage sets, creating a
virtual three-dimensional space in which actors perform on stage while the audience
perceives them as being within a virtual environment. This innovation expands the spatial
possibilities of stage performance and enriches the expressive power of stage art. Taking
Deep Weather as an example, through MR technology, this production successfully
created a three-dimensional virtual space on the theater stage (fig. 5-8). The virtual space
was also projected onto the walls of the theater, allowing audience members who cannot
use mobile devices to immerse themselves in the atmosphere of global ecological change,
and providing a strong sense of presence at the scene for all viewers.

Figure 5. A scene of Deep Weather — Dance in the forest (created by the author)
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Figure 8. A scene of Deep Weather — The Last Home of Humankind (created by the
author)
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The virtual scene stage is a room of 22mx16m. Since we use an external camera to
shoot the scene, and then MR synthesis is carried out by the host computer, the lighting
of the site will directly affect the clarity of the virtual scene presentation. A site with
sufficient brightness can enable the audience to obtain a clearer virtual and real landscape.
To this end, we used a stage lamp to illuminate the dancers from one direction. The real
scene illuminated by the stage lamp was clearly captured by the camera and integrated
with the virtual landscape, and finally presented on the projection wall.

The work focuses on the construction of auditory soundscape, attempting to employ
Cubase to create a 5.1 surround sound setup for a three-dimensional audio experience. It
utilizes four speakers to achieve an enveloping sound effect, to enhance the immersive
experience on site. In the end of performance incorporates the low rumbling of deep-sea
creatures and the sound of human breathing.

In the sound production process, the Ambient White sound source and some sound
samples are mainly used, and the Dolby Atmos renderer is used to produce the 5.1-
channel panoramic sound, to arrange the sound according to the distance, and to draw the
moving route of the sound on the automatic track.

Viewing Mode

We have established two modes of live viewing (fig. 9). One is on mobile devices,
and the other is through projection screens. Mobile devices such as smartphones and iPads
allow the audience to freely look around in 360 degrees. Projection screens enable
viewers to see the content without interacting with any devices, keeping their attention
focused on the performers
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Figure 9. Analysis graph of Deep Weather, drawn by the author
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The Perfomance as Installation Art

After the dance performance, the audience can watch the MR art installation
through the application. The MR installation art works exhibited are all from the stage
virtual scene, which restores the real world 1:1. Thanks to the immersive sensory
atmosphere of MR works, the audience can instantly experience different virtual scenes
from the forest to the depths of the ocean. In the process of device display, the natural
substances and physical and climatic processes in the scene are no longer just the dramatic
background of the narrative story — They step forward from behind the scenes, becoming
the leading roles, bearing the fragile, complex, and poetic relationship between humanity
and the earth.

The device scenario encompasses seven parts:

1. There are many trees, and there are some interlaced white lines between the
trees, and the names of some frequently flashing forests.

2. The sun’s radiation is heating up, the temperature is getting higher and higher,
and the sun is moving and vibrating.

3. The forest catching fire slowly, with thick smoke and violent vibrations. Finally,
it bursts into flames and dissolves into the air, leaving only smoke behind.

4. Floating planets.

5. Suspended ice.

6. The umbrellas opened one by one and gathered together.

7. A house like a ship symbolizes the last home of humankind.

SUMMARY: DESIGN PRINCIPLES OF IMMERSIVE THEATER
CONSTRUCTION TECHNOLOGY BASED ON MIXED REALITY

The immersive dance theater Deep Weather provides a field of action for dancers
by building a digital virtual space. Generally speaking, the semantics of virtual reality can
encompass the technology combining the real world with digital virtual techniques, that
is to say, Mixed Reality is also a kind of Virtual Reality in a broad sense. However, in
this article, it refers specifically to Mixed Reality technology, which is a technology that
puts virtual objects into the real world so that it can be presented simultaneously with the
real world, that is to say, what the audience sees is the coexistence of the real world and
the virtual world. For example, in Deep Weather the actors are real and the stage
environment is virtual. The audience sees the integration of the two. The immersive effect
of Mixed Reality technology is to place virtual objects in empty space, which is the way
and significance of MR innovating the stage space. The current MR technology enables
real people and virtual objects to occlude each other, thus allowing for the spatially free
distribution of objects and individuals on stage. This ensures that a cluster of virtual
objects won't obscure the performers by densely covering the front space.

Through the artistic design practice of this project, combined with previous
experiences in immersive theater, we have derived comprehensive design principles for
immersive theater based on mixed reality: Surprise, Connecting Physical Space,
Aesthetics, Facilitating Actions, Iteration and Extension, and Technicality.
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Surprise

The charm of Mixed Reality is that in the real world it will surprise the experimenter
by encountering all kinds of scenes beyond real experience. The feeling of surprise can
be derived from characters different from real life, or presenting a rare landscape in reality,
or having a deeper observation and understanding of the things narrated than ordinary
people, or experiencing another life, or realizing a superpower that does not exist in reality.
This kind of surprise is also a sense of strangeness (Lyotard, 2017), which breaks the
fixed formula of certain orders, presents an unusual reality of the presence.

In reality, reasonable and unexpected designs often produce wonderful results. In
the virtual world, we can use reality as a reference to conceive and create amazing scenes
and events through exaggeration, association, metaphor, personification, and other
methods. From the experience and evaluation of other works, the setting of surprise is the
mystery behind creating the fun and allure in virtual reality works.

Connecting Physical Space

MR technology is an integrated technology that superimposes real space and virtual
object. The virtual object is implanted in the real space where the audience is located and
exists simultaneously with the real environment. Creating a space in reality is often
limited by the rules of the physical world, and objects can only be placed in a fixed way.
Using MR technology has achieved an effect that cannot be achieved in the real world.
Therefore, when constructing an Immersive Theater space based on Mixed Reality, some
basic visual principles can be used to achieve amazing effects related to real space.

“Connecting physical space” is an important concept in the creation of art with MR.
The real world is governed by inherent physical properties and laws, with time and space
constrained by certain fixed mechanisms. The application of mixed reality technology
may transcend real-world logic, offering audiences a multi-layered sensory experience.
For example, in Deep Weather, the audience can see the beginning of rain in the theater,
see many towering trees rising on the floor of the theater, and see a huge burning volcano
suspended under the roof of the theater, which is impossible in the real world. This surreal
creation is not a random fabrication, but a reasonable surprise based on the structure of
real space. For example, the MR game Night Terrors: The Beginning, which is enhanced
based on the physical environment, is an MR horror game that can interact with real
scenes. The game turns the player's home into a haunted house by way of MR technology.
The game makes full use of mobile camera, GPS and other components. The game scene
is generated by scanning the unique environmental layout in the home, and various
terrorizing elements such as ghosts, demons and zombies are randomly generated (Su &
Zhao, 2017). For another example, the young artist Huang Yixian recently created a
Mixed Reality interactive immersive space work “VISION.” Its final presentation took
place in the Media Art Departments large laboratory. In agreement with the existing
spatial structure of the laboratory, an underwater virtual world was constructed to realize
the emotional healing of the audience.

In the above works, the use of MR technology is based on physical space, which
fully combines virtual information with physical space. Through the unique creative
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medium of MR technology, the fiction in art transforms into a poetic reality, guiding the
audience into a surreal poetic space (Zheng, 2020).

Aesthetics

With the rapid development of technology and equipment, virtual reality art has
entered a stage that emphasizes interactive, visual, and auditory content demands. At this
stage, the focus of the works has shifted from technological innovation to the exploration
of content and media language features. Artists believe that creating interesting works is
more meaningful than pursuing technically strong ones, so their works pay more attention
to the current social reality. Meanwhile, the pursuit of fun and artistry inevitably becomes
an important design principle for virtual reality art. However, it is important to note that
there are differences and connections between the discussion of artistry in a digital
environment and the discussion of artistry in traditional art (Wu, 2019).

Compared with traditional art, digital aesthetics has the possibility of multiple
presentation, as witnessed by the development of digital movies and digital devices. For
example, the well-known American science fiction writer William Gibson conceived and
shaped the concept of cyberspace in his masterpiece Neuromancer (Gibson, 1986),
Cyberspace is an abstract philosophical concept involving virtual reality in computers and
computer networks. It is a new human living space based on knowledge and information,
which not only facilitates the dissemination of knowledge more conveniently and quickly,
but also achieves knowledge decentralization. Gibson believes that cyberspace is
continuously expanding and will eventually engulf humanity. In cyberspace, individuals
can be completely immersed in media and no longer need to concern themselves with
actual events happening around them (Su & Zhao, 2017). By contrast, Olafur Eliasson's
work Sun Companion (2020), located at the corner of the entrance of UCCA(Ullens
Center for Contemporary Art), the shining sun is on the ladder of the entrance, forming a
reasonable imagination in real space.

In Neuromancer the story is set in a cyberspace where computers and artificial
intelligence control the world, with a strong anti-utopian flavor. In Sun Companion, the
texture of the three-dimensional sun is slightly rough and lacks realism, but it can be
considered as an aesthetic choice.

From these two examples, we can see that the change of media has brought about a
change of aesthetics. In digital comprehensive art creation and design, the works that can
move people are not real, orderly and noble, but can be attributed to the “punctum” and
“air” of Roland Barthes. The original meaning of “punctum” refers to the small hole and
small wound pierced by a needle in a photograph (Barthes, 1980). Roland Barthes
proposed the aesthetic concept “punctum” to explain the conflict between unexpected
elements and the image content in photographic works. In photographs, unrelated
elements collide with each other, creating a sense of strangeness, giving the viewer a
feeling of being pricked. This sensation not only exceeds conventional visual experiences
but also guides the viewer to transcend the immediate visual impression and enter into a
spiritual realm of experience (Zhang, 2020). This “inexpressible” spirit is “air” (Barthes,
1980).
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“Punctum” and “air” provide the key to the source of aesthetic feeling from a higher
level. It is internally related to the narrative field set by the work and produces a deeper
and multi-dimensional interpretation space. By adopting and paying attention to multiple
artistic aesthetics, Virtual Reality art gradually returns to the corresponding aesthetic
system from the shock and surprise brought by technology, and is deeply moved and
impressed by art.

Facilitate Actions

We have long been used to static appreciation of Mixed Reality art installations, and
the artworks related to MR art installations are mostly limited to the design language of
static entity modeling. People often do not associate MR art installations with physical
behavior. In Deep Weather, we conceive a new MR art vocabulary. For example, we drive
actors to cross through the gap between virtual trees, and drive actors to hide under
umbrellas through virtual rain and virtual umbrellas. Here, MR art devices are not only
static devices for viewing, but also factors that promote dance behavior on the stage
through the “permission and invitation” of behavior (Pallasmaa, 2011).

Iteration and Extension

In the optimization process of virtual reality art creations, it is essential to
continuously test and iterate on the artwork based on the results of these tests. In the art
piece Deep Weather, the virtual environment is linked with the sphere of movement of
the dance performers. Therefore, various tests were conducted, including sectional tests
and comprehensive tests, depending on the distribution of the performers within the
theater space. The outcomes of these tests are utilized for the iterative updating of the
artwork, driving its ongoing refinement.

In addition, we have also extended the “affordances” of the works, that is, in addition
to the application of dance theater, through the live interaction between the audience and
the MR art scene, the audience can enjoy a series of MR art installations. It expands the
modes of artistic appreciation of the works.

Technicality

The achievement of a multi-level audio-visual interactive experience in Mixed
Reality theater is the technical index or criterion to test Virtual Reality art works. When
the scene of Deep Weather is used as an MR art device, the audience walks among it,
surrounded by tall trees. When we encounter trees blocking the road, we will instinctively
avoid them, which is the reflection of our psychology and cognition in the logic of the
real world. If we don't sidestep and keep moving forward, we'll experience a sense of
jumping out of the scene, this feeling of discontinuity will remind us that the landscapes
before our eyes are not real. It is the realistic scene effect in the MR art installation that
greatly enhances the sense of immersion.

Although Virtual Reality art has experienced a period of development, it is still
encountering some bottlenecks. Taking the hardware equipment as an example, the
display effect of current MR glasses is still far below the expectations of users. The
resolution and refresh rate are far from sufficient. The low refresh rate causes the display
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to lag and drag. Because the head-mounted display is close to the user's eyes, the
resolution requirement is higher than that of the ordinary display placed at a certain
distance from the user. However, it is difficult to provide sufficient resolution on such a
small display screen, and thus we have no choice but to wait for hardware improvements.

New media technologies have vastly expanded the boundaries of art. They not only
enable artists to transcend the limitations of physical materials but also open up a new
channel for interaction with audiences. The evolution of artistic mediums poses a direct
challenge and stimulation to traditional aesthetic theories. Under the influence of new
media, we have witnessed the birth of new art forms and practices. This transformation
is far from over, and its impact on future culture and society is as yet immeasurable.

REFERENCES

Barthes, R. (1980). La Chambre Claire: Note sur la Photographie. Dition du Seuil.

Chen, Y. (2017). On the Application of Digital Technology in the Practice of
Contemporary Drama Art [Master's Thesis]. Shanghai Theater Academy.

CISD. (2021). Zhang Daming: From Dance Beauty to VR. China Academy of Stage Arts.
https://mp.weixin.gq.com/s/xh519gnylexY3rjbGoK6CQ

Csikszentmihalyi, M. (1991). Flow: The Psychology of Optimal Experience. Harper
Perennial.

Cui, P. (2006). Mirror of Technology and Civilization — Analysis of the Development of
Stage Art. Drama Literature, 11, 73-82

Gao, Y. (2022). Form of Expression and Aesthetics of Digital Media Art in Immersive
Drama [Master's Thesis]. Shanghai Conservatory of Music.

Gibson, W. (1986). Neuromancer. Ace

Kang, L. J. (2018). Research on the Application of Augmented Reality in the Display of
Cultural Sites. Decoration, 3, 97-99.

Lei, H. P, & Xin, L. (2019). Research on the Design of Immersive Teaching Methods
Based on Augmented Reality Technology. Computer Education, 1, 130-133.

Lei, Z. L. (2015). Research on the Application of Android based Augmented Reality
Technology in Tourism Experience [Master's Thesis]. Beijing University of
Technology.

Lidwell, W., Holden, K. & Butler, J. (2003). Universal Principles of Design. Rockport
Publishers.

Lyotard, J. F. (2017). The Idea of a Sovereign Film. In Acinemas: Lyotard's Philosophy
of Film (pp. 62-70). Edinburgh University Press.
https://doi.org/10.1515/9781474418959-010

Pallasmaa, J. (2011). The Embodied Image: Imagination and Imagery in Architecture.
John Wiley and Sons.

Qin, Y. (2003). The Form of Stage Performance Determines the Form of Stage Art.
Journal of Beijing Dance Academy, 3, 96-99.

Su, K. & Zhao, S. Y. (2017). Technical Principles and Commercial Applications of VR
Virtual Reality and AR Augmented Reality. China Industry and Information
Publishing Group, People's Post and Telecommunications Press.

124

soctech.spbstu.ru


https://mp.weixin.qq.com/s/xh519gny1exY3rjbGoK6CQ
https://doi.org/10.1515/9781474418959-010

Technology and Language Texuonoruu B undocdepe, 2023. 4(4). 104-125

Wang, A. R. (2021). Realistic Analysis of the Relationship between Reality and Virtual
Reality in the Environment of Augmented Reality (AR) Technology. Dialectics of
Nature Communication, 4, 40-46.

Wang, M. Y. Shu, L. F. Wang, J. S. Tian, X. R. & Li, H. (2007). Characteristics of Forest
Combustibles in Southeastern Tibet and the Impact of Climate Change on Forest
Fires. Fire Science, 1, 15-20.

Wu, N. N. (2019). Research on Interactive Art Design of Immersive Virtual Reality.
[Doctoral Thesis]. Central Academy of Fine Arts.

Yu, H. B. (2018). Essentials of Scenography in the West., China Theatre Press.

Zhang, Q. (2020). The “Punctum” of Photos and Bart's “Ontological” Desire —A
Reconstruction of the Text Logic of “La Chambre Claire”. Zhejiang Academic
Journal, 6, 189-190.

Zheng, J. (2020). “Virtual Presence” in Space Art in the Immersed Heterotopia
Multimedia Era. New Arts, 5, 129-131.

CBEJEHMUS Ob ABTOPAX/ THE AUTHORS

Izsiuzrons Llen, parisquidort2023@hotmail.com, Jiajun Shen, parisquidort2023@hotmail.com,

[3un Ysxon, 0102040@caa.edu.cn Jing Zheng, 0102040@caa.edu.cn

Crarbst noctynuia 5 asrycra 2023 Received: 5 August 2023

0/100peHa mocie pereH3upoBanus 26 okTsops 2023 Revised: 26 October 2023

npuHsTa K myOiamkann 3 gekadps 2023 Accepted: 3 December 2023
125

soctech.spbstu.ru



Special Topic: Language, Mind and Computation
in the Metaphors of Cognitive Science
Tewma BoITIyCcKa “fI361K, paszyi 1 8bIUUCICHIUS 6 MEMADOPaX KOSHUMUBHBIX HAVK

Coaep:xanue

[TaBen Huxonaesuu bapelllHUKOB
S3bIK, pa3yM U BBIYUCIICHUS B MeTadopax KOTHUTHBHBIX HAYK 1-6

ITaBenr HukonaeBud bapeIIHUKOB
Teno u pa3ym B onTuke MexaHUCTHYECKUX MeTadop: Mcropus 7-21
CMBICIIOBBIX abepparuit

Csemiiana AnnpeesHa [lecuna
AnTponomopdHas MeTagopa Kak KOTHUTUBHAsI MOJIENb 22-33
KOHBEHIIMAIHU3AIUN MBICITH

Hrops Imutpuesny HepBaxkaii
IIpobnema n3MepeHus: B KBAaHTOBOM (PU3MKE U ONUCAHNE CO3HAHUS 34-45

Amnna IOpresua Konosckasg u Auapeit Jimutpuesny Minpuna

. 46-57
OHTONOTUY UCKYCCTBEHHOTO MHTEIUICKTA KaK cdepa HHKCHEPHOM
JeSITeIbHOCTH
Cgernana MuxaitnoBHa KyckoBa
DeHOMEHOJIOTHYECKOEe 000CHOBaHNE HH(DOPMAITMOHHOW MOJICTTN 58-74

CO3HaHUA

I'puropnii JIeBoBMY TVILUYMHCKUN
[Tpobnema cyObpeKTHOCTH 75-88
Kak (pOKYCHPOBKA MEKTUCITUTLIIMHAPHOCTH

Perr 1laii (Iai1 YO¥ics0)
BunokynsipHas nuccoruanys B THOTpapuIecKix HappaTHBax 90-103
MCKYCCTBa BUPTYaJIbHOH peabHOCTH

13srrons len u H3uH YxoH
CwmerianHas peaJbHOCTh KaK TEXHOJIOTHS HMMEPCHUBHOTO MTOCTPOCHHS 104-125
CLIEHMYECKOI0 MPOCTPAHCTBA

126

soctech.spbstu.ru



	Contents
	Language, Mind, and Computation in the Metaphors  of Cognitive Science
	REFERENCES

	Body and Mind through the Lens of Mechanistic Metaphors: A History of Semantic Aberrations
	INTRODUCTION
	OBSERVATIONS, FUNCTIONS AND MECHANISMS, AND THE INDEXING PROBLEM
	BODY AS A MECHANISM
	THE MIND IS A FUNCTION OF A MACHINE
	CONCLUSION
	REFERENCES

	Anthropomorphic Metaphors as a Cognitive Model for the Conventionalization of Thought
	INTRODUCTION
	FORMULATION OF THE PROBLEM
	OBJECTIVES OF THE STUDY
	METHODOLOGY
	RESEARCH RESULTS
	CONCLUSIONS AND DISCUSSION
	REFERENCES

	The Problem of Measurement in Quantum Physics  and the Description of Consciousness
	Проблема измерения в квантовой физике  и описание сознания
	ЛИТЕРАТУРА
	REFERENCES

	Ontology of Artificial Intelligence  as a Field of Engineering
	INTRODUCTION
	THE “ONTOLOGICAL TURN” TO MULTIPLE ONTOLOGIES
	IDEATION AND AUTOPOIESIS IN THE CONTEXT OF LINGUISTIC AND COGNITIVE ONTOLOGIES
	THE ONTOLOGY OF LANGUAGE AND THE METAPHOR OF INTELLIGENCE AS AN IMAGE OF THE WORLD
	IN LIEU OF A CONCLUSION
	REFERENCES

	On the Phenomenological Foundation  of the Information Model of Consciousness
	Феноменологическое обоснование информационной модели сознания
	ЛИТЕРАТУРА
	REFERENCES

	Subjectivity as Problem and Focal Point for Interdisciplinarity
	Проблема субъектности  как фокусировка междисциплинарности
	ПОСТАНОВКА ПРОБЛЕМЫ
	ПОДХОД
	ФИЛОСОФИЯ ПОСТУПКА
	СМЫСЛООБРАЗОВАНИЕ, СЕМИОЗИС
	СОЦИАЛЬНЫЕ КОММУНИКАЦИИ И ЦИФРОВИЗАЦИЯ
	ERGO
	ЛИТЕРАТУРА
	REFERENCES

	Binocular Dissociation in Ethnographic Narratives of VR Art
	LAND-SICKNESS OF THE TANKA PEOPLE AND MISPLACED STEREOPSIS
	BINOCULAR DISSOCIATION: EXPERIMENTS AGAINST THE PRINCIPLE OF STEREOPSIS
	BE SAMPAN: FROM BINOCULAR DISSOCIATION TO DISORIENTATION
	EXPLORING CULTURAL CONTEXTS IN TECHNOLOGICAL ART
	REFERENCES

	Mixed Reality as a Technology for Immersive Stage Space Construction
	INTRODUCTION
	The Technological Transformation of Stage Design
	Immersive Theater and Mixed Reality Technology

	THE CONSTRUCTION TECHNOLOGY OF IMMERSIVE STAGE SPACE BASED ON MIXED REALITY:
	THE EXAMPLE OF DEEP WEATHER
	Project Introduction
	3D Scene
	Unity3d Effects
	Function of Vuforia
	Implementation of Mixed Reality
	Site Commissioning
	Viewing Mode
	The Perfomance as Installation Art

	SUMMARY: DESIGN PRINCIPLES OF IMMERSIVE THEATER CONSTRUCTION TECHNOLOGY BASED ON MIXED REALITY
	Surprise
	Connecting Physical Space
	Aesthetics
	Facilitate Actions
	Iteration and Extension
	Technicality


	REFERENCES
	Содержание

