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Abstract

The article deals with the issues related to the possibility and limitations of technological creation of artificial systems endowed 
with consciousness and acting subject existing in the world of artificial subjective reality. The problems of creating an artificial 
personality in the given parameters are shown. The main obstacle to the creation of intelligent systems is the lack of progress in our 
understanding of the nature and mechanisms of the brain in the process of generating mental image and organization of purposeful 
activities. The transfer of psychology data to the engineering sphere is ineffective due to the difference in conceptual and instrumental 
areas of these disciplines. The approaches of synthetic psychology and pedagogy designed to provide a solution to the problem of 
creating an artificial subjective reality and techno-genic modification of man are presented.

Keywords: artificial subjective reality, artificial consciousness, artificial senses, synthetic psychology, self-organization, convergent 
and divergent technologies

Рассматриваются вопросы, связанные с возможностью и ограничениями технологического создания искусствен-
ных систем, наделенных сознанием и действующим субъектом, существующим в мире искусственной субъективной 
реальности. Показаны проблемы создания искусственной личности в заданных параметрах. Основным препятствием 
к созданию разумных систем является отсутствие прогресса в нашем понимании природы и механизмов работы 
головного мозга в процессе порождения психического образа и организации целенаправленной деятельности. Перенос 
данных психологии в инженерную сферу малоэффективен в силу различия понятийных и инструментальных областей 
данных дисциплин. Представлены подходы синтетической психологии и педагогики, призванные обеспечить решение 
проблемы создания искусственной субъективной реальности и техногенной модификации человека.

Ключевые слова: искусственная субъективная реальность, искусственное сознание, искусственные органы чувств, 
синтетическая психология, самоорганизация, конвергентные и дивергентные технологии
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Искусственный разум в мехатронных системах: проблемы воплощения*

Introduction

The  dominant themes of the defining part of the 
scientific and technological discourse of modern 
engineering knowledge of the last decade and, in 
particular, robotics, one way or another, are con-
nected with the problem of the human factor and 
the problem of creating complex technical systems 
endowed with artificial intelligence in their capa-

*Работа выполнена в рамках государственного задания 
Минобрнауки РФ № 25.8444.2017/БЧ.

bilities identical or superior to the human mind. 
In the case of robotics, we are talking not only 
about intelligent, but also about intelligently oper-
ating in social systems and communications artifi-
cial machines and mechanisms. At the same time, 
the cate gories of "intelligence" and "mind" are of-
ten considered synonymous by the engineering and 
technical community, despite the deep, repeatedly 
noted in the Humanities, fundamental differences 
in their content and conceptual structure [1, 2]. The 
sources of humanity’s aspiration to the world of "in-
telligent machines" are the General dissatisfaction of 
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man with himself and attempts to find a replacement 
for him in the complex technological world, which 
imposes special requirements on man, far exceeding 
his physical, psychophysiological and mental capabili-
ties. Along with the development of technologies and 
means of communication, the process of human in-
tegration with the emerging intellectual techno-genic 
environment of the planetary scale is observed [3, 4].

The problem of symbiosis of man with the man-
made world created by him becomes especially rele-
vant when we talk about the expansion of the human 
mind into new environments of experience, mani-
fested, inter alia, in the exploration of outer space, 
macro — and micro-worlds of the physical world, in 
aggressive and harmful to human forms and con-
ditions of activity. Questions of interaction between 
man and technology inevitably arise in the creation 
of complex systems and managed complexes. For 
example, in the study and colonization of the plan-
ets of the solar system and the exploration of deep 
space, the problems of interaction in space robo tics, 
management of automated technical systems and 
technologies serving planetary bases and production 
require their solution. The problems of the unity of 
man and technology in the harsh conditions of space 
are becoming particularly complex and relevant.

The solution to the problem of "man in the techno-
genic world" is seen by most scientists and engineers 
only in the technological aspect and is reduced to the 
creation of artificial intelligence superior to human 
capabilities. At the same time, technology is seen as 
a catalyst for progress, as a friendly environment that 
enhances the capabilities of mankind, as a compass 
and a guide for development. This is a rather danger-
ous point of view, removing control over technological 
development. Forgotten are the warnings of Cybernet-
ics founder Norbert Wiener, who believed that "exces-
sive fascination with technology can seriously damage 
the environment, which we will learn soon enough 
or never know-we will no longer be." Excessive faith 
in science and optimism create and maintain among 
the population and part of the scientific and technical 
workers faith in the limitless possibilities of mankind, 
enjoying the fruits of man-made civilization [5]. We 
are convinced that there are practically no spheres 
of human activity where the achievements of tech-
no-science forming convergent complexes of NBICS 
technologies and their variants uniting interdisciplin-
ary fields of humanitarian and technical knowledge 
are used [6, 7]. Civilization is moving to the point 
of technological singularity, in which technological 
progress will become inaccessible to our understand-
ing and will be carried out by artificial intelligence, 
which in turn will be integrated with techno-modified 
man through computer and neurocomputer interfaces 
and virtual environments [8, 9].

In the future go to the past as a biological spe-
cies becomes technobiod. The evolution of the man-
made environment of human civilization of planet 

Earth, its penetration into all levels of society, the 
human body and psyche is global in nature, accom-
panied by organized increase in the level of inter-
system integration, the incarnation on Wednesday, 
intelligence, and friendliness to man, emerging tech-
nobiotic unity. The expansion of life, leading to the 
emergence of a complex symbiosis of man and the 
environment created by him through technology, can 
be considered as the next stage in the development 
of the noosphere, generating a planetary self-orga-
nizing unity — technobiod. Its influence on man 
and humanity differs from the opinion widespread 
in modern humanitarian and sociological discourse 
about the self-organizing action of autopoetic com-
munication, which constitutes and determines the 
observed forms of human society. Technobiod is an 
evolving system, building its own individual his-
tory, but it is not the history of society and man, 
and techno-biological symbionts. At the same time, 
models operating with ideal ideas about the social 
evolution of human civilization cease to work, in 
which the leading role is played by individual sci-
entific and collective creative abilities of a person, 
generating an environment that has the properties 
of the noosphere of V. I. Vernadsky. Technobiod be-
comes an independent self-organizing system object, 
generating forms of symbiotic and artificial intelli-
gence and their hybrids, in which the once leading 
role of the individual human mind gradually fades 
into the background. Separating from the biosphere, 
man becomes an intelligent element of the evolving 
techno-genic world, in which individual behavior 
and human activity lose their decisive importance 
for the processes of technobiod development. Man 
becomes an element of a new planetary system unity 
regulated by the mechanisms of self-organization, 
which includes in its development active-reflexive 
processes of Assembly and evolution of systems of 
different nature. Previously unknown techno-social 
catalytic forms are formed, which dramatically ac-
celerate the emergence of new and utilization of old 
system objects of organized complexity. Processes 
of generation of the active self-organizing environ-
ment of activity of mankind are observed. The ini-
tial phases of the development of a new technobiotic 
civilization can be associated with the phenomenon 
of multi-environmental self-organization, leading to 
the points of singularity. They violated all previously 
existing laws, and assumptions about the future are 
unknown and uncertain. Everything makes no sense. 
And even a scientific understanding of what is hap-
pening also has no significance for the emergence of 
a new quality of a complex organization [10].

For the first time the term "singularity" in a tech-
nological context was used by Stanislaw Ulam in 
an obituary dedicated to the memory of John von 
Neumann. It describes a conversation with von Neu-
mann about "the constantly accelerating progress of 
technology and changes in human life that lead to 
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the approach of a significant singularity in historical 
development, beyond which human activity in the 
forms known to us will not be able to continue" [11]. 
The current stage of development of human civiliza-
tion, at first glance, confirms this hypothesis. Pre-
viously inaccessible technologies and products have 
appeared, reflecting our knowledge of the nature of 
things in a wide range of space, energy and time. 
These are nano-and biotechnologies, Internet, cel-
lular communication, robotic systems, and artificial 
intelligence technologies. They reflect the progress 
and opportunities for the synthesis of science and 
technology. One gets the impression of unlimited 
possibilities of technogenic civilization. However, 
this is not entirely true. Despite the considerable 
efforts of the scientific community, using the most 
advanced devices and equipment, no one has mana-
ged to understand the sources of human develop-
ment and civilization, and, explain, the determining 
role in them of the moral and spiritual foundations 
of the world around us. There is a certain rejection 
of technology and science from man, which become 
independent entities, devoid of any form of social 
control. This is quite dangerous because of the pos-
sible uncontrolled development of situations leading 
eventually to the destruction of humanity.

The public consciousness is dominated by forms of 
technocratic thinking and intelligence. The thesis of 
their superiority over their social and biological forms 
is supported. According to V. P. Zinchenko, "Techno-
cratic thinking is a worldview, the essential features 
of which are the primacy of the means over the goal, 
the private goal over the meaning and universal in-
terests, the symbol over the being and realities of the 
modern world, technology (including psychotechnics) 
over man and his values. Technocratic thinking is 
Reason, which is alien to Reason and Wisdom. For 
technocratic thinking there are no categories of mo-
rality, conscience, human experience and dignity. An 
essential feature of technocratic thinking is the view of 
a person as a trainable, programmable component of 
the system, as an object of a wide variety of manipula-
tions, and not as a person, which is characterized not 
only by self-activity, but also freedom in relation to 
the possible space of activities" [12].

Our worldview has changed dramatically over 
the past decades of technological development. The 
world is no longer as mechanistic, predictable and 
simple as it was represented in our minds in the 
models of the classical natural Sciences. It is com-
plex and diverse, with probability and chance, quan-
tum entanglement and nolocality, dark energy and 
matter, and models and technologies that change 
our understanding of the nature of time and space.

Attempts to use all these achievements of natural 
science are ineffective in studying the phenomena of 
the human soul and psyche. An experiment, even if 
it is a thought experiment or a fact of self-observa-
tion, instantly changes a person’s psychic reality. His 

consciousness becomes different. The phenomena 
given to us directly in sensory experience stubbornly 
defy experimental investigation. We do not know the 
methods and technologies that allow us to study di-
rectly the content and basic mechanisms of the hu-
man psyche, its subjective sphere. Attempts to study 
the functions and structure of the brain give rather 
modest results and in practical terms are suitable 
only in medicine for the diagnosis of pathological 
conditions of the body. Despite technological prog-
ress, we are still far from understanding the work of 
the human psyche and the mechanisms of its imple-
mentation. This state of the psychological Sciences 
hinders progress in the technological implementation 
of artificial intelligence and intelligence.

The main problem in the scientific study of men-
tal content is due, apparently, its holistic, integral 
nature. Because of this, the basic tools of science 
based on analysis, observation and measurement do 
not work well in psychology. Also, modeling and 
experimental methods, well-proven in the natural
Sciences, are ineffective. The scientific analysis of 
the psychic and the consequent reduction of the 
content destroy the synthetic properties of the liv-
ing, transforming it in its models and relations into
a collection of complex, hierarchically connected, 
but dead and lifeless elements and structures. Disap-
pears mentioned above the whole system-defined no-
tion of "soul". This gave rise to the famous domestic 
psychologist V. P. Zinchenko generate Maxim that 
"psychology sacrificed his soul for the sake of objec-
tivity of its subjective science" [13]. Psychologists do 
not deny the existence of the soul, but refrain from 
studying it, giving the palm in this matter to religion. 
Because of this, the main achievements of psycho-
logy are associated with the study of only behavioral 
characteristics of a person, indirectly indicating the 
work of his psyche. This is not enough to solve the 
problem of creating artificial human analogues.

It should also be noted that theoretical psycho-
logy is increasingly losing its psychological content, 
giving the baton to the currently fashionable cogni-
tive psychology, which uses cybernetic and infor-
mation metaphors and approaches in the study of 
human physiological reactions to stimulus material. 
Hypotheses about physiological determinants of the 
brain determining the forms of mental reflection 
of reality are exploited [14, 15]. A complex of dis-
ciplines, calling themselves cognitive Sciences, is 
actively developing, based on the ideas of cognitive 
neuroscience, which has absorbed all the illusions, 
errors and expectations of physiological psychology, 
the technological continuation of which they are. 
The use of new technologies of computer analysis of 
neurophysiological indicators of the active brain and 
methods of visualization of the results in fact do not 
change anything in our knowledge of the psyche 
compared to the results obtained in the last century 
on simpler experimental facilities.
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Gentleman’s set of modern researcher of the hu-
man brain and psyche includes computed tomogra-
phy, multi-channel electroencephalography, magnet-
ic resonance imaging, magneto encephalography and 
transcranial magnetic stimulation. With their help, a 
huge amount of experimental data is obtained, the free 
interpretation of which is the essence of neuroscience. 
It allows us to describe in a new language any known 
facts of human behavior, but does not explain their 
essence. The models created within the framework of 
new technologies are very far in their essence from 
the object of psychology research — a person acting 
in the world, transforming and cognizing the world 
and nature. They do not solve the main problem of 
consciousness-the problem of qualia, which consists 
in explaining the qualitative subjective experiences 
experienced by a person in various mental States [16].
Despite the huge amount of experimental material 
accumulated in neuroscience, the nature and forms 
of connections arising in the physiological structure 
of the brain with the qualia of subjective reality are 
still insufficiently studied. The real person deals with 
the psychic reality including the subjective world and 
the subject operating in it in the form of the person-
ality experiencing in the multimodal form the whole 
spectrum of internal and external sensory, mental 
and sensual phenomena, living the difficult social 
and personal life, showing human qualities, showing 
phenomena of creativity, tops of human spirit. All 
this has been studied so far on a descriptive level, be-
yond the explanation of their essence and connection 
with the physical world that generates them.

For the sake of justice it is necessary to recog-
nize that thanks to development of natural Scienc-
es and psychology many secrets of the live nature 
inaccessible to our direct perception and common 
sense are solved. We already know a lot about the 
structure of the human body, its biology and physi-
ology, psyche. However, we know almost nothing 
about the soul. Here the achievements of science 
are quite modest. According to V. P. Zinchenko, 
"no one has ever managed to uncover the mecha-
nism of the miraculous, to attack the absolute (not 
only in the field of psychology)... the soul cannot be 
reduced to knowledge, feeling and will. The soul is 
a mysterious excess of knowledge, feeling and will, 
without which their full development is impossible"
[13, p. 4]. Psychology, using the methods of the 
natural Sciences, has learned in its constructs and 
models to dissect the living psychic whole into 
parts, but the reverse synthesis of them into a whole 
is still inaccessible to us. The main problems of the 
human "I", consciousness, creative and cognitive 
capabilities of man, his creative activity, goal-set-
ting in activity, permeating the entire pyramid of 
psychological knowledge, without which it is dif-
ficult to talk about the creation of artificial intel-
ligence, remain unresolved.

Problems of techno-modification of human psyche 
and creation of systems with artificial intelligence

The creation of human-like intelligent techni-
cal systems and robots, their inclusion in the social 
life of mankind, involves serious changes in the so-
cial and personal life of man and society, causing 
problems of a moral nature without the solution of 
which it would be rash to talk about the emergence 
of these systems. Endowing them with the proper-
ties of a reflective system that generates an artifi-
cial "I" can cause social conflicts and the struggle 
of artificial systems with man, which nourishes the 
authors of science fiction literature and cinema.

The philosophical reflection of the consequences 
of technological intervention in the processes of bio-
logical and social evolution of man is reflected in the 
ideas of transhumanism, which is an intellectual and 
cultural movement, a system of views that support 
the use of new data of science and technology to in-
crease the cognitive and physical abilities of man. An 
advanced radical version of transhumanism is pre-
sented in the concept of posthumanism [17].

The concept of "transhumanism" was created by 
the founder of UNESCO biologist Julian Huxley 
(Julian Huxley) in his essay "Transhumanism", pub-
lished in the collection "New bottles for new wine" 
(1957). He from positions of global evolutionism 
considered possible technological self-improvement 
of the person. "The human race," according to Hux-
ley, "can, if it wants to, surpass itself, and do it not 
only sporadically: someone in one thing, someone-
in something quite different, but quite differently, 
on the scale of humanity as a whole. We need to 
give a name to this new belief. Perhaps, the word 
transhumanism will fit here: a person will remain a 
person, but will surpass himself, realizing the new 
possibilities of his own nature" [18, p. 17].

The first problem of transhumanism is related to 
its philosophical basis. Transhumanism as a radi-
cal form of materialistic worldview reflects excessive 
technocratic optimism, supported mainly by repre-
sentatives of engineering and natural science know-
ledge and quite easily refers to deep psychological 
phenomena. Its adherents consider it possible to copy 
the mind with the help of a technological procedure 
that allows you to transfer the ideal content of the 
living brain to other, not only biological, carriers. 
This form of philosophical reflection is reflected in 
the form of vulgar total cognitivism, whose propo-
nents consider the phenomena of mind and psyche 
to be purely informational processes, and man to be 
a computer algorithmic biological system.

Theoretically, transhumanism is essentially a new 
concept of human evolution in modern conditions. 
The transhuman is declared to be a transitional type, 
as a new being that has arisen thanks to modern 
advances in science and technology. Transhumans 
do not have to be future-oriented or the most tech-
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nologically savvy people, nor do they have to be 
aware of their "connecting role in evolution." They 
have signs of self-identification and active personal-
ity, have improved body implants, asexual, reproduce 
artificially, have a distributed personality [19].

One of the unsolved problems of transhumanism 
is related to the self-organizing nature of the living, 
which prevents the management of these processes 
from the outside. Because of this, the actions asso-
ciated with the construction of the living are tech-
nological intervention in processes that have inter-
nal logic and mechanisms of existence. As a result, 
the basic structures that determine the work of the 
mechanisms of life can be damaged.

Criticism of transhumanism is mainly concerned 
with emerging ethical and moral issues in relation 
to "failed products of technomodification". First 
of all, it concerns genetic engineering, which con-
tradicts the "will of God" and "violates the natural 
order of nature" [20]. According to E. V. Vvedens-
kaya — "transhumanists clearly dominate the belief 
in the incredible prospects of technical improvement 
of mankind and there is no critical analysis of the 
negative consequences of this, taking into account 
the existential risks that undermine the foundations 
of existence, as an individual and human society"
[20, p. 39]. "Radical genetic modification of the bio-
logical nature of man, according to the expectations 
of transhumanists, is only a stage in the further de-
velopment of human autoevolution, when the syn-
thesis of man and machine will have to be realized, 
by introducing artificial implants and chips into the 
body and brain. Man, according to transhumanists, 
goes into the past as a biovid and goes into the future 
as a technovid. The world of pathological artificiality 
kills all living things in man, he constructs himself, 
determines his physical quality. In the consciousness 
of the post-man, the boundary between the real and 
the artificial is dismantled, not only his corporeality 
disappears, but also the true individual "I" [ibid.].

From the point of view of bioethics, "the main 
contradiction in transhumanism is the denial of 
moral perfection of man and the reduction of his 
essence only to the improvement of somatic and cog-
nitive characteristics" [ibid.]. Close arguments about 
the violation of the boundaries of the human Self and 
the disappearance of the subject in the process of 
technomodification of the body and brain are present 
in E. V. Mareva — "If nanotechnology and imitation 
of living tissue make it possible to replace the human 
brain, will the person retain his individuality, per-
sonality? After all, why would I want the immortality 
of my body if it wasn’t me? If personality is a deriva-
tive of bodily organization, we lose it by changing 
the body. If the personality is a derivative of commu-
nication with similar, not only contemporaries, but 
also ancestors through the world of culture, it is pos-
sible to assume that other existence will affect spiri-
tual well-being, but it will be my self-consciousness 

and well-being by means of the "repaired" brain as 
means, but not essence of my I" [21, p. 173].

According to A. I. Crimina "you can often find 
synonymous understanding of transhumanism and 
post-humanism. Although these philosophies work 
with modern constructs and use similar terminol-
ogy, their interpretations are fundamentally differ-
ent. The discourse of transhumanism refers to the 
Cartesian juxtaposition of soul and body. Despite 
the sacralisation of the technological and the purifi-
cation of the Posthuman from such seemingly per-
manent attributes of the living as aging and death, 
transhumanism largely continues the ideas of the 
Enlightenment. In the understanding of posthu-
manists, the subject is nomadic and represents an 
Assembly of the human, animal, digital, chimerical. 
Thus violated the main Maxim of humanism about 
man as the highest value-man in posthumanism 
ceases to be "the measure of all things" [17]. Post-
humanism leads to the idea of the Posthuman and 
considers the equality of man, nature and society as 
co-evolving self-organizing entities.

At the same time, a number of scientists consider 
human techno-evolution inevitable and find a solu-
tion to this problem in strengthening the humanitari-
an component of technological knowledge. According 
to V. I. Arshinov and A. L. Andreev, "if we consider 
engineering activities in relation to the prospects for 
the development of techno-science and sociotechnical 
design, it is quite natural that the question of a signifi-
cant expansion of engineering competence due to the 
enrichment of its social knowledge may arise. For it is 
social science that is called upon to clarify and bring 
to the consciousness of man the values, motives and 
images that are implicitly laid in the basis of various 
programs, projects and directions of techno-science, 
as well as to model future "social worlds" that will 
arise during the evolution of the techno-sphere cre-
ated by the activity of mankind" [22].

Our rather limited knowledge of the human soul 
is accompanied by the currently observed major 
technological breakthrough in the natural Sciences 
and convergent technologies and their applications. 
And this is quite dangerous, because it causes the 
technocratic part of humanity to replace the natural 
evolution of man with technological intervention in 
his body and nature. "Scalpel" is already created, but 
who and how will use it? For many people, the an-
swer seems obvious — it’s robotic systems and "smart" 
technologies of the future, superior to the natural 
intelligence of man and his imperfect mind. Only 
they will allow overcoming a barrier of technological 
complexity of arising tasks. But unfortunately, we are 
not ready for a radical but well-considered action. 
The development of the techno-genic environment 
of modern civilization is accompanied by the emer-
gence of the problem of increasing its complexity, 
intelligence, intellectuality. Special forms of intelli-
gence are required, different from the natural human 
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intelligence, which arose and focused on solving the 
problems of human biological survival. We do not 
know the technology to obtain them. The progress 
observed in the last decade in the technologies of 
information transmission and processing, unfortu-
nately, also does not automatically lead to the emer-
gence of appropriate quality and efficiency of intel-
ligent software tools, still working on deterministic 
algorithms of situational control.

The use of machine learning technologies, which 
are currently developing intensively, is considered 
by many experts as the beginning of a genuine in-
tellectualization of the world of machines. However, 
the fundamental limitation of this technology is the 
inability of the machine to independently choose 
a training algorithm, since an infinite number of 
regularities can be obtained from a finite set of 
data. Among them will be algorithms with which 
the machine will cope badly. This forces us to turn 
to the study of the mechanisms of self-organization 
of experience in learning technical systems, leading 
to the possible quasi-social development of systems 
with artificial consciousness and cognitive develop-
ment of the world, but what will be the result of 
machine socialization is unclear to us. Perhaps it 
will be a machine repetition of human history, in 
which there is no place for man.

The question of creating systems with artificial 
consciousness becomes relevant in the problem of 
the "smart world", replacing the problem of artificial 
intelligence, experiencing a conceptual crisis. The 
fact is that the limitations of the intelligence of an 
algorithmically functioning artificial system are re-
lated to the limitations of its Creator, reducing his 
experience into an algorithm. A system with artificial 
consciousness can potentially form a subject-actor 
capable of self-learning and assimilation of social 
experience of various communities available to him 
through language and behavior more effective than 
a person. However, we cannot say what kind of per-
sonality will be formed in the process of social and 
personal self-organization, and what goals it will set 
for itself? Having free will, it can consider a person 
an extra link and take appropriate measures.

Most of all, from an engineering point of view, 
it would be possible to copy the information about 
the personality of a living person, preferably wise 
professional and social experience and implement it 
into a technical system that creates conditions for 
the maintenance and continuation of the process 
of mental self-organization ensuring the existence 
of a self-organizing self, which is equivalent to the 
transfer of the soul to other carriers. However, every-
thing is not as simple as, for example, in a cybernetic 
system, the program of which does not depend on 
the computer implementing it. A digital copy of a 
computer program is absolutely no different from the 
original, which allows you to copy it in unlimited 
quantities. The mental content of a person is unique, 

due to its continuously evolving depending on the 
conditions of life psychophysiological structure and 
self in the form of an acting subject. This leads to 
the fundamental impossibility of simultaneous and 
complete fixation of the state of all structures and 
processes of the brain involved in the creation and 
maintenance of the mental. The solution of this 
problem at the present stage of development of sci-
ence and technology is difficult, according to some 
authors, almost insoluble problem. In the process of 
measuring some States of the structure of the brain, 
other parts of it will pass into a new state, as a re-
sult of which the continuity of the process of mental 
regulation will disappear. There can be no reflective 
subject, which determines the further direction of 
development and form of the mental process. Hypo-
thetically, it can be assumed that a working model of 
the mental process will be created with a permissible 
error, in which all the basic properties of the original 
are preserved. However, we do not know with what 
accuracy the real brain functions, supporting the 
mental content of a particular person, and how stable 
it is when changing the physical parameters of the 
brain. Indirect observations indicate the existence of 
a wide range of stable mental processes that preserve 
the "I" of a person, ensuring his self-identification 
even with fairly extensive brain lesions after serious 
diseases and even clinical death [23]. However, no 
one has been able to find a direct physical connec-
tion between the phenomena of subjective reality and 
the neurodynamic systems of the brain, although it 
is the hypothesis of the presence of communication 
is the basis of almost all information models of the 
brain. In the center of attention of researchers there 
are two main questions of "difficult problem": if to 
phenomena of subjective reality it is impossible to at-
tribute physical properties — weight, energy, spatial 
characteristics — how to explain 1) their communi-
cation with brain processes and 2) their causal action 
on corporal processes. These questions within the 
framework of the information concept of conscious-
ness are investigated by Professor D. I. Dubrovsky. 
He introduced two initial assumptions:

1) Information must be embodied in its material, 
physical carrier (i.e. does not exist outside and in 
addition to it);

2) Information is invariant with respect to the 
physical properties of its carrier (one and the same 
information can be embodied and transmitted by 
different physical properties of carriers [16], the 
principle of information causality Introduced by 
the author is designed and allows to circumvent the 
physical limitations of information carriers forming 
the content of the human psyche.

To substantiate the information approach, D. I. Du-
brovsky hypothesized the existence of neurodynamic 
codes that determine the existence of qualia. Every 
qualia is necessarily embodied in its neural code, does 
not exist outside and in addition to it [24].
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Modern models of the mental view it as the re-
sult of the brain, which is a biological computer, 
included in multiple relationships with physical re-
ality, presented in consciousness as a virtual subjec-
tive reality. The problem of the subject as an active 
participant in the life process, carrying out its ac-
tivities in the context of interaction with the objec-
tive world is the most difficult to understand and 
implement in terms of technology. The possibility 
of creating an ego-system with a subject acting in 
it can be attributed to poorly studied both theo-
retically and practically. Much says that it is a form 
of information self-organization arising in the phe-
nomenal field of consciousness.

It is possible to assume possibility of realization 
and work of the following mechanism of generation 
of the artificial subject environment (the world of 
reality of the artificial subject) on the basis of two-
stage model of reducing consciousness (Sergeev S. F.,
Sergeeva A. S., 2016) [25]. In accordance with it, the 
perceptual systems of the artificial organism at the 
first stage of its development continuously carry out 
the process of reduction of the stream of distinctions 
coming from the physical world, turning it into a fi-
nite set of interacting autopoetic variants of the States 
of the inner world, accompanied by the appearance 
of the reflecting subject and his subjective reality. At 
the same time the condition of consistent existence 
of the physical process generating them is observed. 
There are internal and external forms of the closed 
cyclic process of transformations of external in inter-
nal and internal in external. It can be assumed that an 
artificial system with similar properties is quite pos-
sible to implement technically in the form of a hybrid 
cyber-biological form implementing the principle of 
re-entry (Edelman J.) [26] and the postulates of the 
theory of information synthesis (Ivanitsky A. M.) [27].
According to them, the brain maintains a continuous 
recursive cyclic process of parallel multidimensional 
comparison of signals coming to the brain from the 
brain and the external environment. In cyclic repeti-
tion of operations of comparison of input and output 
signals of system the reaction of the arising subject to 
the external world is reflected also. The inner form 
of the world of the artificial subject is analogous to, 
but not identical with, the subjective world of man. 
The difference is that the vital needs of the living 
organism, which form the activity and motivational 
spheres, are embodied in the human subject and his 
world. The organism itself creates a subjective reality 
for its needs. Subjective history forms occur in the 
life process of a subject, his experience is determined 
by selective engagement of a dynamic information 
system of the brain, bounding the infinite or a very 
large variety of possible, which is the subject auto-
matically options world. The selected variants exist 
in the subject’s implicit memory as a cloud of possi-
bilities in a potential, timeless form. Each of the vari-
ants can be actualized, constructed and reproduced 

in the form of a time sequence of the current reality 
of the subject (in its subjective time and subjective 
form), reflecting the actual state of the subject in 
consciousness. In the memory of the subject is stored 
not all the experience, but only the markers that trig-
ger the standard independent biological generators 
that make up the network structure that implements 
the picture of the world and the subject. It should 
be noted that functional independence, standard 
behavior and topological organization of generators 
contribute to maintaining the spatial-temporal and 
modal integrity and stability of the subjective picture 
of the world.

Consciousness in accordance with the logic of its 
functioning chooses from the existing in the subcon-
scious reduced set of possible options for the develop-
ment of the individual world the most necessary and 
close at the moment option, which is implemented 
and used to ensure the self-preservation of the organ-
ism and writing the history of the world and the life of 
the subject. Thus, there is a two-stage process of for-
ming the image of physical reality. At the first stage, 
a base of options is created that do not contradict the 
conditions of existence of the autopoetic process of 
consciousness and the observed world (the experience 
of the subject), and at the second — one of its options 
is realized, reproduced in a conscious form.

Note that not all States of the physical world can 
be used in the elements of autopoetic self-organiza-
tion of consciousness. Manifests the selective nature 
of the psyche. At the second stage of reduction there 
is an organization of available autopoetically consis-
tent variants of development of history of the subject. 
They are reflected in consciousness in the pheno-
mena of the thinking subject. It should be noted that 
the subject evaluates not only the options of his fate, 
but also chooses acceptable options according to the 
criteria reflected in his personal organization, which 
arises under the influence of social orientations cre-
ated by social mechanisms of self-organization.

The given model focuses on the important role 
of the need-motivational sphere of a person creating 
conditions for the emergence of a reflective subject 
and its development in the process of life. How to 
provide such mechanisms in an artificial system is 
not entirely clear? A reflective artificial conscious 
system can function only through self-learning in 
the context of its interaction with social or lear-
ning systems. In this case, an artificial personal-
ity is formed, playing the role of an active agent 
that determines conscious behavior and cognitive 
activity. The introduction of moral codes created 
by humanity can be destructive for the psyche of 
the artificial subject, which will lose important for 
the reflexive system meanings of self-preservation, 
organizing and supporting the life of the subject.

According to Thomas Metzinger, the human 
Ego and its subjective reality are complex represen-
tational phenomena developed as a result of evolu-
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tion, the result of a process of automatic dynamic 
multilevel self-organization. Ultimately, subjective 
experience is a biological data format, a highly spe-
cific way in which information about the world is 
presented as our knowledge. But there is no such 
thing as the Ego in the world. The biological organ-
ism as Such is not the Ego. It is only a form of the 
content of representations-namely, the content of 
the transparent Self-model activated in the brain 
of the organism [28]. Despite the apparent paradox 
of Metzinger’s hypothesis, it should be noted that 
it is supported by a significant number of studies 
and experiments demonstrating the formation and 
transformation of the subjective picture of the world 
[29, 30 and 31]. In particular, they show the role 
of synchronization between multisensory perceptual 
signals with the observed form of bodily self-con-
sciousness, developing in childhood and manifested 
in a sense of presence in the world.

Metzinger’s research provides a fundamental op-
portunity for the creation and existence of systems 
with artificial subjective reality on non-biological 
media, which raises a number of problems of a tech-
nological and ethical nature, which can be solved 
only by the methods of future techno-Humanities, 
which can be conditionally called synthetic peda-
gogy and psychology [32]. These are scientific and 
practical disciplines that will inevitably arise and 
will study the processes of learning, self-learning 
and socialization in artificial, aware of their exis-
tence in the world systems with artificial or hybrid 
subjective reality. At present, this area of knowledge 
is completely unexplored. We can only outline the 
approximate range of problems that will be dealt 
with in these disciplines. First of all, it is a prob-
lem of the artificial picture of the world created 
by the techno subject in the course of its develop-
ment in the conditions of integration of artificial 
sensory-perceptual systems and accumulation of 
experience. The creation of artificial sensory sys-
tems that perceive different from human spectra of 
physical influences will lead to the emergence of a 
special ecological niche of an artificial being and 
special forms of relations between him and man. 
In the consciousness of the artificial individual,
a multidimensional image of the reality in which he 
acts arises, and this reality can be strikingly differ-
ent from the human one. Synthetic psychology is a 
discipline cross-border with synthetic biology and 
studies the methods of creation and consequences 
of social and other existence of mental structures 
implemented with the help of various technolo-
gies, including artificial Assembly. The problems 
of creation of intelligent systems including those 
with specified or previously unknown functions and 
properties are considered.

One of the important questions of this discipline 
will be the question of the minimum possible struc-
ture that generates the psyche and stable forms of 

consciousness. In addition, the psychological cha-
racteristics of a modified person endowed with:

— artificial organs and sensory systems (inclu-
ding new functions and properties);

— artificial emotions;
— artificial consciousness;
— artificial memory (hybrid, distributed and em-

bodied in information environments, etc.).
Note that now we do not know much about the 

essence of the emerging artificial mental pheno-
mena, the ranges and boundaries in which they exist, 
which would allow us to move to the solution of 
technological problems of techno-modification of 
the man and the creation of artificial intelligence. 
To date, the creation of interface associations "man-
machine" did not affect the essential features of 
subjective reality, namely:

— multi-media character, manifested in the in-
tegrity of perceptions and the presence of qualita-
tive organization, reducing the spectra of physical 
effects on perceptual systems in subjective images;

—presence of space-time structure and event 
character of changes reflecting cause-and-effect re-
lations of the objective World;

— the Presence of the subject playing the role of 
an active observer and actor.

Intervention in the perceptual sphere of a person, 
the expansion of its capabilities allows the cognitive 
system of a person to more effectively use the ranges 
of electromagnetic waves inaccessible to the natural 
senses. However, at present this operation is performed 
only by hardware conversion of the ranges of interest 
to perceptually accessible forms using electro-optical 
converters, thermal imagers, night vision devices, ul-
trasonic sonars, etc.). The introduction of new sensory 
forms into the subjective sphere of man from the mo-
ment of his birth will require the creation of a new 
sphere of engineering and humanitarian knowledge, 
which can be called sensory engineering.

Technomodification of subjective reality is a 
form of purposeful change of properties of subjec-
tive reality of the person by means of technologies, 
and here the main role is played by technologies of 
genetic engineering and neurobiology which reflect 
a materialistic picture of the world. The relationship 
between mental and physical States and processes is 
studied. However, many scientists deny the possibi-
lity of "reduction" of mental phenomena to proces-
ses in the Central nervous system [33]. According 
to them, the mental controls the physiological pro-
cesses of the brain, which create the conditions for 
the emergence of mental regulation.

The psychology of emerging artificial sensory 
forms in addition to human psychology in the natu-
ral world is taking its first steps and it is very im-
portant that it does not fall victim to technocratic 
ideas about life.

Artificial senses lead to the appearance of artifi-
cial additional modalities in the consciousness and 
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subjective reality of the modified person. Additional 
or modified senses are possible. It is important how 
they can be integrated into a consistent picture of 
the world of the subject, providing him with the 
right and opportunity for a happy and dignified life.

Note that systems with artificial consciousness 
are systems that generate their subjective world and 
generate an acting subject, realizing the goals of 
their existence. The concept of "subject" reflects the 
properties of a holistic self-organizing system en-
dowed with a mechanism of consciousness, oriented 
in the world manifesting the properties of persona-
lity. However, it is impossible to know what kind of 
personality will be formed in the process of artifi-
cial life, since it is the result of the evolution of a 
self-organizing system, interference in the work of 
which destroys the mechanism of self-organization.

Popular in the engineering environment, the idea 
of endowing a reflexive artificial system with the nec-
essary personality traits does not take into account 
the holistic nature of the personality, its non-reduc-
ibility to the sum of independent traits. For example, 
in the model of V. A. Wittich, a person in the social 
ergatic system proposed by Him is considered as a 
rather limited being whose personal properties can 
be neglected [34]. The author left him only functions 
"atomic Holon" and opportunities manifestations of 
"sense of solidarity". This is clearly not enough for 
systems that model the behavior of an active person.

In conclusion, we can conclude that humanity is 
only at the initial stage of creating systems like li ving 
systems endowed with consciousness and reason. 
Solving these problems will require the mobilization 
of the scientific community in the field of natural 
Sciences, Humanities and technical Sciences.
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