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THE VIABILITY AS AN EMERGENT PROPERTY
OF SELF-ORGANIZING SYSTEMS

The necessity of a man-machine system considering as a self-organizing one is shown. The most significant dif-
ficulty in such a system is the study of its emergent properties. The paper focuses on viability as an emergent prop-
erty of the system. The concepts of hardiness, human factor, system resources, biosystem were considered. It al-
lowed proposing the viability’s concept of a self-organizing system based on biomimetics principles. The roadmap
of convergent research and analysis of the man-machine system’s viability is presented. The convergent approach to

the self-organizing system’s viability is realised in the proposed roadmap.

Keywords: viability, self-organizing system, man-machine system, emergence, hardiness, human factor,

resources.

Introduction

The problem of forecasting man-machine systems’
functioning is one of the critical issues today to ensure
the safety of complex objects of any purpose (complex
technical, social, economic and other systems). The
problem is formed by the intersection of interrelated
subproblems, including:

— individuality (physiological, psychological, pro-
fessional, etc.) of the person that makes a decision in the
system;

— significant amounts of information, its diversity,
the complexity of processing and display to ensure the
functioning of the man-machine system;

— the presence of latent states and risks to the func-
tioning of elements of man-machine systems, etc.

However, the greatest difficulty is researching and
considering man-machine systems' emergent properties
because they arise due to the interaction of structural
elements of the system - man, machine and environment
- and are not additive. It should be noted that today in
the arsenal of ergonomics, engineering psychology, oc-
cupational physiology and other scientific areas, there
are a large number of methods that study the various
properties of man-machine systems. Their primary pur-
pose is to determine the degree of conformity of the
man-machine system's certain elements to human capa-
bilities to ensure coherence between them. Ultimately,
we assess the convenience and safety of individual
components, not the system as a whole. However, to-
day, to effectively manage the system and ensure its
operation's safety, it is necessary to evaluate its emer-
gent properties such as viability, reliability, etc. And in
this case, the man-machine system is better to study and
analyse as a self-organizing system. The estimation of

© Murans I'.B., [Iporacenko O.0.

the emergent properties of a self-organizing system al-
lows:

— to analyse the interaction of the system with the
external environment;

— to research the internal structure of the system
and the hidden connections that affect the reliability of
operation;

— evaluate the system's integral properties, such as
efficiency, usefulness, self-organization, controllability,
reliability, resistance to interference, etc.

In the frames of the classical approach to assessing
the safety of the man-machine system [1-3], we receive
only some of the above results, which reduces research
reliability.

Therefore, today there is a new stage of interest in
the concept of "viability" and the development of the
theory of viability of self-organizing systems: the viabil-
ity of sensors in extreme conditions, the viability of
economic and social networks, metal structures, human
and technical complexes in complex conditions. It hap-
pens because viability is an emergent property of the
system that covers system-forming factors and hidden
interconnections [4, 5]. Thus, viability holistically re-
flects the efficiency and optimality of a self-organizing
system’s functioning. In practice, viability is the ability
of a system to retain the properties required for opera-
tion under unfavourable conditions that don’t appear
under the regular operating mode (for technical sys-
tems) and can cause damage (failure) of system ele-
ments. Moreover, viability as an emergent property of
the system can explain the phenomenon of "human fac-
tor" and many failures in complex systems guided by
humans.

Viability (as an emergent property of self-
organizing systems) cannot be considered without
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studying the resources that affect self-organizing sys-
tems’ elements and determine their reliability. The ap-
plication of a resource strategy is necessary to analyse
and describe a self-organizing system’s functioning
through the coordination and distribution of system re-
sources between its elements to ensure its goals.

The Problem Formulation

Thus, there is an apparent systemic contradiction
in the study of self-organizing systems: a divergent es-
timation of self-organizing systems using various often
unrelated characteristics. However, in this case, there’s
necessary to use a convergent approach that considers
the system’s emergent properties, which play an essen-
tial role in ensuring the system’s security.

The purpose and objectives of the article

In this regard, research work aims to develop a
concept of the convergent study of a self-organizing
system’s viability as an emergent property.

Discussion of Results

Viability of self-organizing systems: human fac-
tor and human resources. The term "Viability" is used
by various sciences. There are several definitions of this
concept and related concepts of "hardiness”, "resili-
ence”, "stamina" in the works of W. Ashby, A. Bog-
danov, I. Schmalhausen, E. Durkheim and others, namely:

— in the works of W. Ashby, viability is the ability
of the system to maintain its characteristics within spec-
ified limits;

— in Bogdanov’s research, viability is dynamic sta-
bility in average environmental conditions;

— from Khazov’s and Razumovsky’s point of view,
viability is a combination of the system's stability and
its adaptability, its self-identity and conformity, useful-
ness, suitability, optimality and nonoptimality;

— Makhnach considered viability as "a person’s
ability to manage own resources: health, emotional,
motivational, volitional, cognitive spheres, in the con-
text of social, cultural norms and environmental condi-
tions";

— Laktionova considers viability as "the ability of a
person or group to develop despite destabilising events
and difficult living conditions";

— in the ergonomic sense, viability is a property
that combines the system’s stability and adaptability and
ensures its safety, reliability, and optimality.

Thus, the functioning and properties components
of the self-organizing system determine its viability that,
in turn, defines its emergence. Accordingly, arises the
problem of choosing the research methods, analysis and
evaluation of viability.

Literary research on this issue has shown that to-
day in the study of the self-organizing systems’ viabil-
ity, the emphasis is on determining the human’s viabil-

308

ISSN 2522-1809 (Print); ISSN 2522-1817 (Online)

ity as a key link [6, 7]. Still, it is only one element, not
the system in the whole. And here, it is necessary to
mention the principle of emergence, which is to search
the object’s unique properties (in this case, viability), to
find out their sources (external and internal), to under-
stand their genesis [8]. Thus, it is important to find such
properties of each component - man, machine and envi-
ronment — that affect the formation of the self-
organizing system’s viability as a whole.

Human as the self-organizing system’s component
has many properties and characteristics (stress re-
sistance, resistance to physical and mental fatigue, re-
sistance to monotony, etc.). They, in a specific manner,
affect the formation of system viability. However, har-
diness is worth special attention because it is a human’s
integral characteristic, which allows him to resist situa-
tions and overcome life’s difficulties, transforming them
into a situation of development [9, 10]. Hardiness is a
crucial person’s trait that mediates the impact of stress-
ors, allows you to cope with distress effectively and
always in the direction of personal growth, and is close-
ly related to self-motivation. Thus, human’s hardiness
has a direct impact on the development of a self-
organizing system.

Human’s resources determine his hardiness. Today
there are different views on the definition of this con-
cept. Still, in the frame of work, human’s resources are
the whole set of available material and nonmaterial,
external and internal means to ensure his performance in
various conditions [11].

An essential condition for effective human devel-
opment and increasing his hardiness is the investment of
his own resources. Resources investment creates condi-
tions under which a person to obtain new resources and
use existing ones. Thus, there is a so-called "resources
cycle" from the efficiency of which depends on the level
of human hardiness. However, most people invest their
resources intuitively, which can lead to both positive
and negative results. The negative consequences lead to
the depletion of the resource, are the cause of human's
stressful conditions leading to his erroneous actions and
dangerous situations. The constant transformation of
requirements to the human increases the likelihood of
dangerous situations. In this regard, the formation of
human skills in managing his resources is necessary for
creating new approaches to ensuring the human’s hardi-
ness as an element of complex man-machine systems.
This skill will allow the human to determine what re-
sources he needs for further development.

The role of technology in the self-organizing sys-
tem functioning is to increase human activity efficiency.
Therefore, technology should be comfortable and safe to
operate that is realized in its ergonomic characteristics.
For today, there are a lot of studies that assess the im-
pact of technology’s ergonomic characteristics on the
man-machine system functioning. The primary purpose
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of such researches is to establish which technology’s
characteristics need to be changed to reduce the possible
negative consequences of their impact on the system’s
functioning. Based on the research results that were
conducted over the past decade [12, 13], we established
the following pattern: the most significant increase in
the self-organizing system’s viability occurs when the
ergonomic machine’s properties optimal suit the hu-
man’s natural physiological and mental characteristics.

Another component of a self-organizing system —
the environment - is often studied according to the es-
tablished list of indicators such as air temperature, rela-
tive humidity, the illumination level of the work surface,
noise and vibration levels, electromagnetic fields and
radiations, etc. [14]. However, in recent years, the work-
ing environment ecologization issue got widespread,
which led to new environmental safety assessment indi-
cators determining the impact of ecological conditions
on the employee [15-17]. Moreover, today it makes
sense to talk about the working environment eco-
friendliness as an integral characteristic because, for
completeness of information, it must assess both tradi-
tional environmental factors (temperature, humidity,
etc.) and new (eco-friendliness of elements and charac-
teristics workplace). Thus, we can talk about eco-
friendliness as a property that affects a self-organizing
system’s viability formation.

Human factor. The analysis of the self-organizing

1 Accounting the
! interaction

1 "man-

: environment"

A key
personality
trait that
mediates the
influence of
stressors

! Accounting the
: interaction :
1 "human-human"
1 1

HUMAN FACTOR

system’s viability gets to take into account the transi-
tion from Industry 4.0 to Industry 5.0. A matter of
common knowledge that Industry 4.0 is a man-machine
interaction in which a human makes decisions; Industry
5.0 is an era of intelligent automation when there is not
just man-machine interaction, but man-machine unifica-
tion. At the same time, in Industry 5.0, human no longer
has a priority role in decision-making. It leads to the
problem of human perception of control decisions by
artificial intelligence. Nevertheless, the combination of
human’s capabilities with intelligent systems allows
using a human’s mental potential and creative abilities
to improve a self-organizing system’s efficiency. How-
ever, it can provoke severe problems in man-machine
interaction in a few years because of the too-close inter-
twining of human and machine, the diffuseness of the
boundaries between human and technical solutions. It
complicates the understanding of whether there is hu-
man error or technical miscalculation. As a consequence
of man-machine interaction’s complexity, most of the
properties of self-organizing systems will become
emergent; it highlights the need for their study and
analysis.

Thus, viability is an emergent property of a com-
plex self-organizing system, determined by human har-
diness, the ergonomics and eco-friendliness of the envi-
ronment and the degree of manifestation of the phenom-
enon of the human factor (Fig. 1).

Convenience |
and safety of |
equipment !

! Accounting the |
: interaction :
1 "man-machine" 1
1 1

Fig. 1. Viability as an emergent property of a self-organizing system

Resource strategy and self-organizing system’s
viability. Resource strategy refers to strategic manage-
ment. Strategic proactive management in man-machine
systems is the pledge to safety because it allows master-
ing the human factor impact on the system’s viability

and the efficiency of its operation. Fig. 2 shows a sche-
matic diagram of the structure and relationships of the
self-organizing system’s resources, the human factor
and their impact on its viability.
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Fig. 2. Resources of the self-organizing system, human factor and viability

Based on the laws of efficiency of the "resources
cycle" and human factor management shown in Fig. 2, a

matrix for determining the self-organizing system’s via-
bility is proposed (Fig. 3).

THE EFFICIENCY OF HUMAN FACTOR MANAGEMENT

<
HIGH MEDIUM LOW
A
HIGH + + + ——
THE EFFICIENCY
OF "RESOURCES MEDIUM + + - —
CYCLE"

THE SYSTEM’S

+ VIABILITY IS + == VIABILITY IS

STABLE

THE SYSTEM’S THE SYSTEM’S
== VIABILITY IS

UNSTABLE INDEFINITE

Fig. 3. Matrix for determining the self-organizing system’s viability

Thus, the resource management strategy allowed
us to propose the concept of the self-organizing sys-
tem’s viability researching as its emergent property
based on biomimetics principles.

It is a new view on self-organizing systems from
the standpoint of evaluating their emergent properties,
which they get through the combination of resources
and competencies, in contrast to the classical ergonom-
ics approach to man-machine systems, which evaluates
only specific properties of the system’s components.
The essential concept’s difference is applying universal
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nature principles, natural science principles to complex
information and communication man-machine systems.
The basic principle of natural processes and phenomena
is to counteract external influences and coordinate the
activities of all components of the natural environment
so that their interaction gives: the possibility of develop-
ing systems, some activity result and, the essential, en-
sure survival. Survival is a crucial problem of complex
systems, so much attention is paid to the development of
reliability, fault tolerance, safety, viability and dependa-
bility theories. Key provisions of the concept:



— research and analysis of the man-machine system
as a self-organizing system, the main characteristics of
which are openness, nonlinearity and dissipation;

— accounting the biological principles of man-
machine system existence and functioning, the applica-
tion of the principles of human factors engineering to
increase the system’s viability;

— design of the human-machine system through the
selection the most effective for its options for resources
convergence of its components, i.e. to coordinate the
activities of the system’s elements so that their re-
sources would be fully involved, but would not reach a
depletion state and constantly renewed;

— evaluation of the man-machine system not from
the standpoint of its current efficiency, but in terms of
the possibility of effective operation for a long time
under the condition of harmonious interaction of its
components;

— determining the optimal level of the system’s vi-
ability and, if necessary, the most appropriate ways to
adjust it. In this case, it is meant that the system gets to
have a certain inherent only its viability level, i.e. it is
necessary to find for it "golden intersection”. Otherwise
— a significant decrease or increase in the system’s via-
bility can lead to unpredictable negative consequences.

Note that, within the concept, the study of the
complex system’s viability should be performed ac-
counting the existence of human in this system. Let’s
analyse self-organizing systems through the prism of
human factor engineering.

As noted above, the system’s viability problem is
an issue of the human factor, an essential aspect of
which is the human’s viability. Human viability is a
human reserves and resources system considering in the
framework of bio-genetic, psychological and environ-
mental contexts. Viability is the harmony of the coexist-
ence of multilevel properties, in which some defects of
lower-level properties are compensated by higher-level
properties [18]. Human’s viability can eliminate risks in
a complex system; however, the human himself brings
into the system unpredictability by his mistakes.

Human error is one of the crucial causes of risky
events. Individual and systemic approaches are used in
human factor management today. According to the indi-
vidual approach, dangerous actions occur primarily due
to aberrant mental processes and countermeasures
aimed mainly at reducing unwanted human behaviour
changes. According to the system approach, errors are a
consequence of system problems in the system’s organi-
sational structure. The central idea of prevention is the
idea of systemic protection. For example, according to
the Swiss cheese model, the system’s design involves
the detection of possible hidden failures and the creation
of a structure where human error is impossible or not a
threat. This model of mastering the human factor is the
basis for Japanese strategies for quality assurance: Total

Husinvna 6e3nexa

Quality Management, lean production, Six Sigma, Kai-
zen and Kairyo, Gemba Kaizen, Method 5S. All these
strategies are based on the principle of human actions
total management to avoid mistakes. And this is the
problem because a person in the system should not
make decisions that are not provided by the regulations.
According to clear instructions and the lack of ability to
make independent decisions, human activity in the sys-
tem is a rigidly ordered system (equilibrium), which
over time tends to self-destroy. That is why the above
models of man-machine systems do not work today and
do not give the same result as a few decades ago. The
modern man-machine system must be self-organizing. It
gives the system the opportunity for constant develop-
ment and ensuring readiness for constant transfor-
mations under external and internal stressors. Just as the
biological system "human’s organism™ exists through
the processes of homeostasis, adaptation and compensa-
tion, providing dynamic equilibrium, so modern man-
machine system must be designed to ensure balance
under conditions of constant fluctuations state and in-
fluences. Under such conditions, the man-machine sys-
tem can function effectively for a long time, inde-
pendently determining the critical moments in work and
levelling them, just as it happens in natural ecosystems.
Thus, research and analysis of man-machine sys-
tems’ human factor problem prove the need to move
from considering the man-machine system as a rigidly
ordered system to a self-organizing system. It can be
done using biomimetics, which aims to analyse the
principles of living systems’ structural and functional
organisation to use their formation’s laws and principles
to create the most optimal solutions. The main focus is
on identifying the essential functional dependencies and
principles of survival, self-renewal, redundancy, which
provide biosystems with flexibility and survivability in
difficult living conditions [18]. In this context, self-
organizing systems’ emergent properties are key to en-
suring their continuous development and survival. The
principles of self-similarity and natural harmony, struc-
turing forms and processes, open new possibilities. It
manifests in the arise of such areas as biodesign, biosys-
tem design, nanobiodesign, biocybernetics, information
visualization using natural analogues and adaptive prop-
erties of systems [18]. Of the existing types of biomi-
metics — biological, theoretical and technical — the most
significant interest is technical because it allows us to
create models for solving engineering problems. In
work, we apply the technical biomimetics principles to
increase the man-machine system’s viability and, ac-
cordingly, optimise the man-machine system elements’
interaction. Based on this, within the framework of the
developed concept of the self-organizing system’s via-
bility study, a roadmap of convergent study and analysis
of the man-machine system’s viability was developed

(Fig. 4).
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Fig. 4. The roadmap of convergent study and analysis of the man-machine system’s viability

The roadmap of convergent study of the self-
organizing system’s viability allows realising a system-
atic assessment of the system’s components that deter-
mine the system’s viability, analyse system’s resources
and, by the results, choose the further direction of the
system development. Disclosure of methods and criteria
for assessing the system’s ergonomics and eco-
friendliness characteristics, man-machine interaction’s
risks, and the cognitive aspects of human-human inter-
action was not the purpose of work. However, it should
be noted that the concept and methods were tested, and
they proved effectiveness. Approbation was conducted at
the workplaces of the following employees: bank branch
operators (15 employees); employees of the personnel de-
partment and accounts department of the industrial enter-
prises (36 employees); university students (300 students).

The study was conducted three years in a row to
obtain adequate results. It gave the following results:

— approbation of the method in workplaces related
to the use of computers revealed direct correlations: a)
between human viability and ergonomics of technology
(correlation coefficient r-Spearman = 0.87); b) between
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human viability and eco-friendliness (r-Spearman corre-
lation coefficient = 0.92); ¢) between the efficiency of
the "human resources cycle™ and the ergonomics of
technology (r-Spearman correlation coefficient = 0.88);
d) between the efficiency of the "human resources cy-
cle" and eco-friendliness (r-Spearman correlation coef-
ficient = 0.85). It confirmed the assumption that viabil-
ity is an emergent property of a self-organizing system.

— using of methods for estimating the eco-
friendliness and ergonomics of the workplace, the via-
bility and "human resources cycle" to assess different
types of complex man-machine systems allowed to
work out their mechanism and make the necessary ad-
justments to improve their accuracy;

— collected data on how the viability of a complex
self-organizing system changes under the influence of
various factor that can be used to predict the system
development trajectory.

Conclusions

The essential idea of work is to look at the man-
machine system as a self-organizing system that is open,



nonlinear and dissipative. The most significant difficul-
ty in such a system is the study of its emergent proper-
ties because they arise due to the interaction of all struc-
tural elements of the system — human, machine and en-
vironment — and are not additive. Any man-machine
system has many emergent properties, but the work was
focused on viability. It allows covering the system-
forming factors and hidden relationships in the system,
reflects the efficiency and optimality of the self-
organizing system fully. Also, the viability as a system’s
emergent property can explain the existence of the "hu-
man factor" phenomenon and many failures in complex
systems controlled by a human.

Information search on this issue revealed a system-
ic contradiction in the study of self-organizing systems
is a divergent assessment of self-organizing systems
using different and often unrelated characteristics, while
a convergent approach is needed accounting for the sys-
tem’s emergent properties, which play a key role in en-
suring system’s safety. To resolve this contradiction, the
viability concept, human factor, system resources were
studied. It allowed proposing the concept of viability as
an emergent property of a self-organizing system based
on biomimetics principles. The concept is based on the
resource strategy of a self-organizing system and the
biomimetics principles. They are aimed to analyse the
principles of living systems’ structural and functional
organisation to use the laws and principles of their for-
mation to create the most optimal solutions. The
roadmap for convergent research and analysis of the
man-machine system’s viability, which implements a
convergent study of the self-organizing system’s viabil-
ity, allows us to assess the components that determine
the system’s viability, analyse system resources and, by
the results, choose the system’s development trajectory.
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KUTTESAATHICTD SIK EMEPAKEHTHA BJJACTUBICTbh CAMOOPI'AHI3OBAHUX CUCTEM
I'.B. Murams?, O.0. HpomceHKo2
'Hamionansamii acpoxocMivnmii yHiBepcuteT imeni M.€. XXykoscekoro "XAI", Ykpaina
ZXapKkiBchKHii HalliOHAIBLHUM ekoHOMiuHMi yHiBepcHuTeT iMeni Cemena Kysuens, Ykpaina

Ocnosna ides pobomu — no2isid Ha JOOUHO-MAUUHHY CUCIEMY 5K HA CaMOOP2aMi308aHy CUCMEMY, AKA € GIOK-
PUMOIO, HEeMHIUHOW i ducunamusHoio. Hatlbinbuty ckiaonicme y maxii cucmemi CmMaHo8ums 00CHIOdCeHHs iT emep-
O0JHCEeHMHUX 61ACMUBOCTNEl, OCKIIbKU BOHU BUHUKAIOMb YHACTIOOK 83AEMOOII YCIX CIMPYKMYPHUX eleMeHmie cucmemu —
JOOUHY, MexHiKu i cepedoguwa — i He € aoumusnumu. byob-aKa 100UHO-MAWUHKA CUCMeMa MAE Yy HU3KY emep-
O0JICEHMHUX 6ACMUBOCMeEl, npome y pobomi yeazy coKycO8aHO HA HCUMMEIOAMHOCHI, OCKIIbKU BOHA 00360JIA€
OXONUMU CUCMEMOYMBOPIOIOYT YUHHUKY A NPUXOBAHT 63AEMO38 SI3KU Y CUCMEMI, YINICHO 8i000padicac eghekmusHicms
i onmuManbHicms QYHKYIOHY8ANHSL CAMOOP2AHI3068aH0l cucmemu. Takodc Heumme30amuicms K eMepONCEHMHA 8a-
cmugicme cucmemu 30amua NOACHUMU ICHY8AHHS (heHoMeHY ""TH00CbK020 YUHHUKA" ma 3HAYHOT KiTbKOCmi 8I0MO08 Y
cucmemax, wo Kepylomucs a00UHow. AHanimuune 8UBYEHHs Yb020 NUMAHHS OANI0 3MO2) GUABUMU CUCIEMHE NPOMuU-
Piuys 8 00CHIONHCEHHT CAMOOP2AHIZ306aHUX CUCTEM — OUBEP2EHMHE OYIHIOBAHHS CAMOOP2AHI306aHUX CUCEM, 3a OONO-
MO2010 PIBHOMAHIMHUX [ 4ACMO He NO08 A3AHUX XAPAKMepUcmux, mooi K HeoOXIOHUM € KOH@ep2eHMHUU nioxio 3 ypa-
XVBAHHAM eMEPONCEHMHUX BIACMUBOCMEl CUCEMU, AKi 8I0ieparoms K408y powb y 3abe3nedenni b6esnexu gynkyio-
HYBaHHA cucmemu. J{is 8UpiueHHs Yb020 NPOMUPIUYs OOCTIOHCEHO NOHAMMS HCUMMEIOAMHICIb, TIOOCHKUL YUHHUK,
pecypcu cucmemu, wo 00360UN0 3ANPONOHYEAMY KOHYENYII0 MHCUMMEIOAMHOCTI K eMepONCeHMHOI e1acmueocmi
CAMOOP2AHI308aHOI cuCmeMU Ha OCHOGI NPUHYUNIE OioMiMemuky. Y KoHyenyii nNOEOHAHO pecypCHy cmpameziio camo-
OpPeaHi308aHUX CUCTEM [ NPUHYUNU OIOMIMEMUKY, CNPIMOBAHL HA AHAJL3 NPUHYUNIE CMPYKMYPHO-(DYHKYIOHAIbHOL
OpeaHizayii HCUBUX cucmem 3 MemorO 6UKOPUCMAHHSL 3AKOHIE | NPpUHYUNIg ix hopmomeopentst Onsi CMEOpenHs Hall-
Oinbuwt onmumanbHux piviens. JJopodicHs Kapma KOHEEP2eHMHO20 00CTIONCEHHS T AHANIZY HCUTMMEZOAMHOCI JIH0OUHO-
MAWUHHOT cucmemu, y aKill peanizo8aHo KOHEEpeeHmHe O0CHIOHCEHHS HCUMMEIOAMHOCINI CAMOOP2AHI308aHOI cucHe-
MU, 00380JIA€ CUCMEMHO OYIHUMU CKIAO0086I, AKI USHAYUAIOMb HCUMMEIOAMHICMb CUCIEMU, NPOAHATIZY8aAmU pecypcu
cucmemu i 0opamu NOOATLUIUTL HANPAMOK PO3BUMKY CUCTHEMIL.

Knrouosi cnosa: scummesdamuicms, camoopeanizogana cucmema, tH0OUHO-MAWUHHA CUCEMA, eMePOIICEeH-
MHICMb, JHCUMMECTIUKICMb, THOOCLKULL YUHHUK, PECYPCU.
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