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Foreword

We thank all participants of our conference "Scientific research of the
SCO countries: synergy and integration” for the interest shown, for your
speeches and reports. Such a wide range of participants, representing all
the countries that are members of the Shanghai Cooperation Organization,
speaks about the necessity and importance of this event. The reports of the
participants cover a wide range of topical scientific problems and our joint
interaction will contribute to the further development of both theoretical
and applied modern scientific research by scientists from different countries.
The result of the conference was the participation of 56 authors from 7
countries (China, Russia, Uzbekistan, Kazakhstan, Azerbaijan, Tajikistan,
Kyrgyzstan).

This conference was a result of the serious interest of the world academic
community, the state authorities of China and the Chinese Communist
Party to preserve and strengthen international cooperation in the field
of science. We also thank our Russian partner Infinity Publishing House
for assistance in organizing the conference, preparing and publishing the
conference proceedings in Chinese Part and English Part.

I hope that the collection of this conference will be useful to a wide range
of readers. It will help to consider issues, that would interest the public, under
a new point of view. It will also allow to find contacts among scientists of
common interests.

Fan Fukuan,

Chairman of the organizing committee of the conference
“Scientific research of the SCO countries: synergy and integration”
Full Professor, Doctor of Economic Sciences
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DEVELOPMENT OF A COMPREHENSIVE DIGITAL MODEL OF
COST-EFFECTIVE QUARANTINE MEASURES AGAINST THE
COVID-19 EPIDEMIC!

Grachev Ivan Dmitrievich
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Abstract. The worldwide development of the COVID-19 coronavirus epidemic
is characterized by delayed decision-making on harsh quarantine measures in
almost all countries. It is not difficult to assume that the adoption of too harsh
measures that are optimal from a medical point of view can lead to disastrous con-
sequences for the economy, and hence worsening social situation. Hence, the need
arises to quickly develop a comprehensive economic and epidemiological model
that could combine well-developed epidemic management models with well-devel-
oped models of economic growth management, which is the goal and result of this
work. A modified SIR model was used as the basic epidemic model. As a model of

'This work was financially supported by the Russian Foundation for Basic Research, project Ne
20-010-00140a, "Methodological Aspects of Modeling the Russian Economy under Digitalization:
Sectoral Cross Section".
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economic growth, we used the probabilistic model of mixed economic systems that
we developed. The integration of these models in an extremely simplified version
into a single system of discrete equations has been performed, which can be used
as a comprehensive economic and epidemiological model.

Keywords: coronavirus epidemic COVID-19, modified SIR model, probabilis-
tic model of mixed economic systems, comprehensive economic and epidemiologi-
cal model, optimal quarantine measures.

Introduction

In the near future, all resources, including scientific developments, will be
involved in the fight against the epidemic of the coronavirus COVID-19. The
experience of China, Italy and many other countries shows that the catastrophic
slowdown in the adoption of strict quarantine anti-epidemic restrictions is caused
by the fear that they will entail even more catastrophic socio-economic conse-
quences. Along with this, large amounts of data are collected on the course of
the epidemic in different countries with a different set of anti-epidemic measures.
With their proper digital processing, you can get reasonable recommendations on
the introduction of an economically feasible level of anti-epidemic measures and
the use of effective algorithms for their phased tightening of the adaptive situation.

Research results

Due to the fact that these recommendations should be used by specialists of
a different profile, they should be based on simple and understandable ideas and
brought to the level of visual images. In the present work, the first combined digi-
tal model satisfying these requirements is presented, combining the probabilistic
theory of mixed economic systems that we developed [1, 2] and the standard SiR
epidemic development model [3], which in the most ideally simple version has
the form:

dS()_ o, SOXI®)

dt B N M
dI(t) BS(t)xl(t) X I(6)- 2

dR

a = rxIo, 3)

where S(#) — individuals predisposed to the disease; S(0) =N = 50x10°;

I(t) — individuals infected and capable of transmitting infection;

R(t) — Individuals "retired" to recover or die;

B — indicator proportional to the average number of contacts of one individual
per day;

v — usually considered 1nversely proportional to the average time of infection
by an infected individual (Y——)
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In the first digital experiments, we take N = 50x10°, that is, a third of the popu-
lation of the Russian Federation, taking into account the potential immunity of part
of the population and distributed living over a very large territory.

B — corresponding to the global rate of daily growth of patients and short Rus-
sian exponential series can be in the range (0.2+0.25). There is no reliable infor-
mation on the average time of death and recovery. Therefore, parameter y can be
selected as shorter than the recommended quarantine time of 14 days (i.e., in the
range of 5-14 days).

We also need to add to the standard SiR model a correction for the registered
return of a part of the retired R to the category of potentially infected S. In the
calculations, we took the share of such recovered individuals as 10%.

Equations (1)-(3) specify a simple, transparent and well-tested model for epi-
demics, for which there are databases on individual coronaviruses.

From the point of view of suppressing the epidemic in the absence of drugs and
vaccines, the only significant controlling parameter is 3, which can vary from 0.2 - cor-
responding to the current minimum restrictions to ~ 0 with full military quarantine.

According to the experience of China R (0)=0; 7(0)=1000.

The results of digital modeling according to (1)-(3), modified for the reinfec-
tion of survivors, are presented in Figures 1, 2 and 3.

Figure 1 shows a three-dimensional growth chart of the number of infected
by days (x-axis) depending on f (y-axis), where 3 varies from 0 (0) to 0.2 (360).

%108
125,

10

400

0 o

Fig. 1. The dependence of the number of infected I (t, p) on time (t — lefi horizontal
axis) and the intensity of contacts ( [ - right horizontal axis on a scale of 0.2/360).
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Figure 2 shows the dynamics of infected by day for f=0.2, which corresponds
to Russian realities at the current time.
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Fig. 2. The dependence of the number of infected 1(t) on time (t — horizontal axis x)

for p=0.2.
Figure 3 shows the dynamics of those infected at $=0.1, which corresponds to
approximately twice blocking the current average level of contacts of one individual.
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Fig. 3. The dependence of the number of infected I (t) on time (t — horizontal axis x)

for p=0,1.
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That is, purely from an epidemiological point of view, it is necessary to im-
mediately halve the number of contacts by quarantine.

However, to make an informed management decision, a solid assessment of
the economic consequences of this quarantine measure is not enough.

To this end, we add to equations (1)-(3) the simplest version of the economic
growth model from [1, 2]:

14—i+1 = Ai + dlag(zl)x/fl - (Ei,P>></Ti ’ (4)

where A; — vector of gross production (capitalization) of agents of the economic
system;

fl. — vector of agent cost-effectiveness;

(fl., P) —average value of the efficiency of the economic system, taking into
account (P)-available natural resources, tax and other exemptions.
Assuming completely identical agents and infinite resources, as well as to
a first approximation, assuming uniform quarantine suppression of all agents,
which can be written as:
Aip1=a; + aXa;-ay X a; ®)
where @, in this expression can be interpreted as the country's GDP;
a,— inevitable GDP depreciation;
oy < a — growth rate.
Given the ratio of tax press to GDP, assuming 3% annual growth without the
coronavirus epidemic and with a daily sampling interval of a,~0,0002; a ~ 0,0003;
To combine (5) with (1)-(3), it is necessary to add to (5) the dependence of
daily growth on factor B and costs for each patient. That is (5) — (6):
a1 =a;+ alf) Xa; —og X a; —zxI(i) ©)
where z— costs per patient per day, which we varied in the range from 10 to 100
thousand rubles.
In turn, we assumed a linear dependence a(f) under the condition
0(0,2)=0,0003;
The simplest scheme (6) was combined into a system with discretization (1)-

(3). The calculation results for t = 11 are presented in Figures 4 and 5.
aog—

Figure 4 shows a model of economic recession Q = depending on

Qo
time and parameter $(0+0,2) at a cost per patient of 10 thousand rubles per day.
Figure 5 shows the integral values of the economic downturn for the year,
depending on the parameter £ at a cost per patient of 100 thousand rubles per
day.

14 || International Conference
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400
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Fig. 4. The dependence of the economic downturn Q(t, p) on time t and intensity
of contacts p.
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Fig. 5. The dependence of the annual decline of 2020 of the Russian Federation
on the intensity of contacts f.
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Conclusion

The presented digital model using the parameters corresponding to the current
epidemic databases allows us to quite definitely state that the Russian Federation
does not yet need total quarantine. It is necessary to reduce the average number
of contacts of an individual by 2 times urgently and firmly to achieve acceptable
socially and economically optimal results.

Using well-developed variants of the SIR model and the probabilistic model of
mixed economic systems, a unified digital economic and epidemiological model
of the socio-economic consequences of the epidemics of the coronavirus COV-
ID-19 in the Russian Federation was built depending on the rigidity of quarantine
measures. The model uses approximate parameters of contact intensity, economic
growth and other indicators borrowed from databases around the world and our
country.

Digital experiments have demonstrated the stability of recommendations for
toughening quarantine measures for various variations of the model parameters.
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IR o AL RS FE (4 BERE RSN, RS T SR BRE ST A1
RESIAHNE N T JEATE U B . 255 B B 5 it TR, 5 [k
D A MY B TN B o AT ) T2 A 2 B (R4 SRl
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TTRIEEAINT B T LA G N ARE A R AL, DM e rp 24 2

AR IRBFRRET 1), FHENEINIFITERI VT BEAS TR EAi

] Ak, N5 EEERIENLEE S, AJTHEAR, k.

Abstract. The article substantiates the importance of the managerial and pro-
fessional competencies of personnel for the formation of the human capital of an
enterprise on the example of a study of the managerial competencies of middle
managers. One of the enterprises in the field of informatization of the economy
(development, introduction and implementation of digital economy products) was
chosen as the object of research. The subject of the study was the managerial and
professional competencies of middle managers. A new approach to assessing the
existing level of a number of key competencies is proposed. Based on the results
obtained, a brief analysis was carried out and recommendations were developed
on transforming the structure of key managerial competencies in order to deter-
mine the strengths and directions of development of the competencies of middle
managers, as well as building individual training programs as the basis for the
formation of the human capital of an enterprise.

[Elb 2 | 17
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Keywords: enterprise, personnel, managerial and professional competencies,
human capital, formation.

Introduction

Today, many Russian enterprises in their daily activities are forced to experience
negative consequences from the impact of sanctions restrictions. Under such
conditions, promising directions and opportunities for their progressive development
largely depend on the availability and level of development of human capital and its
main components, such as managerial and professional competencies, intangible
assets and the results of intellectual activity. Depending on the industry, type of
production activity, organizational and legal structure and a number of other
factors, the human capital of each enterprise is individual in itself, and its structural
components are more or less important in its formation. However, paying due
attention to the main structural components of the human capital of the enterprise,
it seems to us that, first of all, it is necessary to dwell on the analysis of the current
level of managerial and professional competencies of the enterprise personnel. The
presence of a developed level of managerial and professional competencies suggests
that the enterprise is capable of structural transformation and the development of
its production and economic activities. For this reason, today it seems obvious to
everyone that, in order to successfully counter sanctions, in addition to attracting
and targeted use of financial, material, information technology and other types of
resources necessary for organizing production, the harmonious development of
human capital of enterprises becomes more relevant than ever. It involves achieving
optimal compliance with the levels of development of managerial competencies of
enterprise management and middle managers, as well as professional competencies
of specialists directly involved in production. This circumstance is especially evident
on the example of medium and small modern enterprises engaged in the development,
production and sale of digital economy products. Increasing the level of managerial
and professional competencies that the personnel of these and other enterprises
possess, in fact, have a decisive influence on the formation of their human capital.

Purpose of the study

The main goal of this study is to justify the importance of the managerial and
professional competencies of personnel in the formation of human capital using
an example of one of the enterprises in the field of informatization of the economy
(development, introduction and implementation of digital economy products). To
achieve it, the priority tasks of forming the human capital of the enterprise through
the transformation of the structure of managerial and professional competencies
based on the application of a dynamic approach, identifying the strengths and
promising areas of development of the competencies of middle managers of the
enterprise under study were identified.

18 || International Conference
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Materials and research methods

The novelty of the proposed approach to the formation of human capital on
the example of one of the enterprises in the information sphere of the economy
does not lie in the presence of a certain level of managerial competencies among
middle-level managers, but in the ability to develop them (an internal determinant
of the formation of human capital of an enterprise). At the same time, the enterprise
management must create all the necessary conditions for the development of
managerial competencies (the external determinant of the formation of the human
capital of an enterprise). Thus, the essence of the proposed approach is determined
through the combination of these determinants and the use of a dynamic approach
to the continuous development and improvement of managerial competencies, as
the most important factor in the formation of the human capital of an enterprise.

As criteria for assessing the managerial competencies of middle-level
managers of our enterprise, the most significant ones from the point of view of
their influence on the performance of each manager and the enterprise as a whole
were selected from the standard list of competencies. The following were included
in the composition of such managerial competencies.

1. Orientation to the result — is the desire and ability of the manager to focus
his attention and resource support of achieving the set goals (including through
quantitatively and qualitatively measurable indicators of the implementation of
business processes).

2. Leadership — is the ability to lead other people along, inspire and motivate
them to achieve their goals in such a way that they can show the desired result,
while demonstrating standards and quality of work above their usual level.

3. Execution management — is the ability to effectively delegate authority and
organize its management cycle: setting goals, monitoring execution, feedback and
correction.

4. The ability to work in a team — is a respectful attitude of a leader to colleagues
at work, the desire to contribute to the achievement of common goals, the ability to
create a comfortable working atmosphere in a team.

5. Stress resistance — is the ability to keep emotions under control, to
remain calm in pressure situations, to cope with long loads or a large amount
of information, work effectively in a stressful situation, and also recover quickly
after its completion, while maintaining high performance.

6. Self-organization — is the ability to plan your actions in time, rationally
prioritize, use time efficiently and achieve your goals on time.

As the main method for conducting empirical research, the tools of the
Assessment Center (AC) were selected. The advantages and disadvantages of this
method are well studied and described in fundamental works [3, 5]. Analysis of
the practice of using AC in our country and abroad allows us to consider that

[Elb 2 |19
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the competent organization and consideration of relevant standards and principles
when using this method helps to obtain the most comprehensive and objective
information about the managerial and professional competencies of the enterprise
personnel [2, p. 51-52].

In Russia, the AC method has been used for over 30 years. During this time, it
established itself as one of the most popular methods for assessing the managerial
and professional competencies of personnel of various enterprises. According
to the Federation of Personnel Assessment, among the 150 largest companies
in the Russian market over the past decade, most of them used the AC method
[7]. Standards have been adopted that prescribe the principles and procedures
for conducting AC, there are practical guidelines that detail the methodology,
technology and other issues of using this method [4, 6].

To assess the managerial competencies of mid-level managers, a three-point
scale was selected with a step equal to “0.25” points, where:

- the rating of “3 points” corresponds to the level of skill and implies a
particularly high degree of development of this competency;

Mid-level managers who have reached this level are able to apply their
managerial competencies in non-standard situations or situations of increased
complexity; they can come up with initiatives related to the scope of this
competency.

- he rating of “2 points” corresponds to the level of experience and suggests
that the mid-level manager of the enterprise has fully mastered this competency;

This means that in standard situations he makes no mistakes, and the
manifestation of skills in a specific competency occurs automatically.

- the rating of “1 point” corresponds to the level of development and means
that the mid-level manager of the enterprise understands the importance of this
competency and is in the process of mastering it;

This means that the skills of possession of a specific competence are unstable,
errors are possible in standard situations.

- the rating of “0 points” corresponds to the level of incompetence and means
that the mid-level manager of the enterprise does not have competence, does not
understand its importance, does not try to apply and develop it.

The study sample consisted of 12 middle managers of the enterprise (department
heads), whose age was in the range from 22 to 49 years. Among them were 9 men
and 3 women. To conduct an empirical study using the AC method, all mid-level
managers of the enterprise were randomly divided into 3 mini-groups, for each of
which competency assessment was carried out on a separate day.

The AC toolkit was selected based on the principle that each competency should
be assessed using at least two independent tools [1, p. 31]. In total, 6 assessment
tools were involved in the study, namely: 1) a group simulation case “Additional
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opportunity”’; 2) group simulation case “Preparation for an exhibition”; 3) an
individual simulation case with the role-playing game “Zeitnot”; 4) individual
imitation written case “‘Probationary period’’; 5) written testing; 6) interview [ 1,p. 141].

All imitation cases were united by one “legend”. This approach (a single
legend) in AC is used so that each manager can immerse himself in imitated
situations as much as possible and behave in them as naturally as possible (just as
he behaves in real life).

In AC case “Additional opportunity”, all managers acted as managers of one of
the divisions of a fictitious enterprise. They were faced with the task of promoting
their unit and convincing others of this decision. Moreover, the common goal
facing all participants (in the context of this case - the heads of divisions of a
fictitious enterprise) was to select a finite number of promoted divisions, which
would be deliberately smaller (in our case, 2). Thus, in this case there was a certain
conflict between the personal interests of each manager and the common interests
of the enterprise management, as well as between the interests of individual
managers. In this case, such competencies were observed as: result orientation,
leadership, teamwork, stress resistance and self-organization.

In the individual case “Probationary period”, the participant was asked to solve
the problem associated with the adaptation of a new employee at the workplace.
To do this, the manager had to study the information about the position that the
employee entered, his biographies and write for him: goals and a work plan, ways
to control him and his motivation, as well as prepare a welcome letter for the
employee. This case was used to assess competencies: leadership, performance
management, self-organization.

Case "Preparation for an exhibition" is also a group task. It has been used
repeatedly in various variations of AC.

The individual case “Zeitnot” was a task where the manager had to sort out the to-
do list and draw up a written plan of the day, and then talk with one of his subordinates
(an observer acted as a subordinate) in order to delegate part of his authority to
work. Using the case, the following competencies were evaluated: result orientation,
leadership, performance management, stress tolerance and self-organization.

The essence of the Competency Interview method is that the interviewee is
asked questions about his past with a request to give an example of his actions
in some situation (it is set by the interviewer) and describe his behavior in it. For
instance, “Give an example when you needed to complete a task that you had
not encountered before.” This method is based on this connection: as competence
manifested itself in a person in the past, so it is highly likely to appear in the future.
Thus, the method "Interviews on competencies" allows you to complement the
idea of the competencies of the manager by analyzing his behavior in a situation
that can actually arise in practice.
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Results and discussion

A summary table with the final assessment scores for each competency and
the assessments for the set of competencies for each of the 12 middle managers is
given below (see Table).

Table
Summary table with total scores for each competitor’s competencies
Evaluation Members
Ne criterion

(competence) 1 2 3 4 5 6 7 8 9 (10 | 11 | 12

1 |Resultorientation | 1,25]2,25| 2,0 | 1,75] 2,0 [ 1,75 2,0 | 20 | 1,5 [1,75] 0,5 | 2,0

2 | Leadership 0750151520 1,5 1,5 15]1,75] 1,0 [125] 1,0 | 1,25
3 |Performance 1,0 |20 [125(1,75] 1,5 [1,75] 1,5 | 2,0 | 1,5 | 1,.25]1,75| 1,25
management

4 | Teamwork skills LS| LO | L7575 1,5 [ 125 | 1,75 | 1,75 1,5 | 2,0 |2,25| 1,75

5 | Stress resistance L75|) L5 | 1,751 20 [1L,75) 1,750 1,5 | 1,S | 1,L5 12,0 | 1,0 | 2,0

6 | Self-organization SIS LS [20 1,515 1L5120]20/(1,75({1,75]|1,75

Competency summary

1301611601916 1,616 1,8[1,5]1,6]14]17
score

On the whole, the absence of the highest values for all competencies (3 points)
is noteworthy for the sample, which indicates the degree of availability of com-
petencies at the level of experience when they appear in standard situations. The
manifestation of competencies in non-standard, creative situations requiring ini-
tiative is not typical for managers of this sample.

For each AC member, the following are personally developed:

1) individual report on all competencies indicating strengths and development
areas;

2) detailed recommendations for training and competency development.

Conclusions

Based on the results obtained during the research, the following conclusions
can be formulated.

1. From the point of view of the enterprise management, the following key
competencies were determined for middle management managers: result orien-
tation; leadership; performance management; teamwork skills; stress resistance;
self-organization. To solve the tasks, the Assessment Center tools were chosen as
the main method for conducting empirical research.
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2. In the summary table there are no assessments of competencies above 2.25
points for any of the studied competencies, which indicates the degree of expe-
rience in manifesting competencies in standard situations. The manifestation of
competencies in non-standard, creative situations that require initiative is unchar-
acteristic for mid-level managers of a given enterprise.

3. Among the priority tasks facing the enterprise management in the field of
managing the formation of its human capital, the training of mid-level managers
of the enterprise’s management, as well as the development and improvement of
their managerial competencies, are identified.

4. The structure of managerial competencies of mid-level managers of the en-
terprise was revealed. Based on the joint use of a dynamic approach to competen-
cies and the AC method, strengths, growth areas and competency development
areas are identified. The results can be used in designing individual development
programs for the competencies of mid-level managers and the formation on this
basis of the human capital of an enterprise.
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Abstract. This study addresses the laws and rules of the functioning of contem-
porary socio-economic systems. Major emphasis is placed on energy as the main
component of the existence and development of systems. More accurate notions of
commodity and money are given in terms of philosophy. A scheme of the finance-
energy balance of a country, a union, a system has been proposed and substantiated.
The study analyzes the laws of monetary circulation. The following new notions
are introduced: the food-energy budget (FEB), based on the well-known notion of
energy budget (EB), and the energy for development, E , as a sum of EB + FEB.
The energy unit is proposed as a standard monetary unit, and the law of monetary
circulation is expressed as the following system of equalities:

AM = AE
M=E, or differentially: ~ OM /OE=1
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where AM is a monetary unit, AE is an energy unit, M is the quantity of money, E
is the energy for development (E, = EB + FEB).

Keywords: energy budget, food balance, laws, and monetary standards, Com-
puter model of economy, finance-energy balance

Over the past century, energy and economic crises have occurred several times,
either in turn or simultaneously, complementing each other. They start in different
countries, subsequently spreading throughout continents and involving the world
community. Having gone through a phase of some stabilization, crises occur again
and again, with increasing frequency. Representatives of the international eco-
nomic and political community gather at top-level forums to put forward and dis-
cuss various ideas of stabilizing the global economic system, but no effective solu-
tions have been found yet. Unfortunately, contemporary economics has abstracted
itself from the material world, and the financial world has abstracted itself to an
even greater extent.

For the past three years, the idea of stabilizing the economy through the recov-
ery of the lost monetary standard, including the use of an energy unit, has been
several times proposed at world summits, but has not been developed or sup-
ported. Economists and politicians have ignored physicists. The world, however,
is primarily based on the laws of nature and only then on the rules invented by
Homo sapiens for the human community.

This study is another attempt to address economic processes in terms of natural
science and propose a constructive solution.

Energy as the basis of life

The main and, actually, the only source of energy in the Solar System for the
Earth’s ecosystem, Homo sapience, and human community is the Sun. For mil-
lions of years, solar energy, via photosynthesis, has accumulated on the Earth as
energy stocks. The constant inflow of solar energy keeps the planet ecosystem
functioning, which ultimately supports the life of Homo sapiens and human com-
munity.

In the economic activity, Homo sapiens use various energy sources to attain the
end result. The result usually has the form of commodities: food or other goods, or
services such as transportation etc., which are ultimately aimed at supporting and
improving the life of Homo sapiens.

The intellectual product occupies a special position. At the present time, it
cannot be physically measured and the energy expended on its production cannot
be accurately determined. The intellectual product can be treated as an amplifier,
programmer, catalyst or, even, detonator of different processes in the community
economic activity.
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The original source of any kind of energy on the Earth is the sun. Photosyn-
thesis, which is one of the basic processes on the Earth, initiates cycles of carbon,
oxygen, and other elements, providing material and energy basis for life on the
planet. Photosynthesis forms plants, and then plants and solar energy enable the
formation of fauna and Homo sapiens. Photosynthesis is based on the transforma-
tion of light electromagnetic energy into chemical energy. This energy ultimately
enables conversion of carbon dioxide into carbohydrates and other organic com-
pounds, accompanied by oxygen release. Photosynthesis is a source of nutrients
for all living organisms, also providing humans with fuel (wood, coal, and oil),
fiber (cellulose), and innumerable useful chemical compounds. Carbon dioxide
and water bound during photosynthesis are responsible for the formation of about
90-95% of the economic part of the harvest. The remaining 5-10% is formed by
mineral salts and nitrogen taken up from the soil.

Carbon bound in organic substances due to photosynthesis annually amounts
to 810! t and the annual production of cellulose reaches 10'! t. Owing to pho-
tosynthesis, land plants annually produce about 1.8-10" t of dry biomass, and,
although one cannot measure exactly the yield of plants growing in the Global
Ocean, it can amount to about the same mass. The contribution of tropical forest
reaches 29% of the total production of terrestrial photosynthesis and that of forests
of all types amounts to 68%. Photosynthesis of higher plants and algae is the only
source of atmospheric oxygen — O,.

The emergence of the mechanism of water oxidation followed by formation of
O,, which took place on the Earth about 2.8 billion years ago, was the most impor-
tant event in biological evolution: sunlight became the main source of free energy
of the biosphere and water turned into a virtually unlimited source of hydrogen for
the synthesis of substances in living organisms.

The annual increase in the solar energy stock in the form of products of photo-
synthesis amounts to about 1.6 - 10?' kJ, and current energy consumption by human-
kind is about 10 times lower. Yet, photosynthesis uses not more than 0.1% of the
total physiologically active energy of the radiation incident on the Earth’s surface.

Fossil fuel (coal, oil, gas, etc.) is also a product of photosynthesis, but this
product has been stored for an extended period of time, and annual consumption of
fossil fuel at the end of the 20" century was almost equal to the biomass increment.
Thus, humankind has approached the negative carbon balance on the Earth.

Other types of energy used in human activity, such as water power, energy of
wind, tides, geysers, and other natural forces, are also formed due to transforma-
tion of solar energy and the Earth’s thermal resources.

A special position is occupied by nuclear energy, but even in this case one can
assume that nuclear fission of heavy elements was preceded by nuclear synthesis
caused by the sun or a similar source of highly concentrated energy.

[Elb 2 | 27



Scientific research of the SCO countries: synergy and integration

These arguments lead to the logical conclusion that energy is needed for any-
thing to occur in the world, especially for transformations performed by Homo
sapiens. There is no doubt that all material objects either contain energy or energy
has been used to create them. Thus, “energy component” can be regarded as the
main property of any commodity, product, or service. The energy component is a
sum of the energy contained in the commodity — “energy content” and the energy
expended to produce it — “energy inputs”. Depending on the type of the com-
modity, the energy component can consist of energy content only, for example,
in the case of carbon, firewood, electric power, certain food products, etc. On the
other hand, it can consist of energy inputs only in the case of primary metal, inert
materials, etc. The ratio of the components can vary too, for instance, for goods
made of wood, fabrics, plastics, etc., i.e. anything that can burn or be oxidized and
release energy. Based on these notions, one can easily determine the minimum
life-support value of any commodity as its energy content.

These arguments lead to a definite conclusion: ENERGY is the main and,
sometimes, the only property of the commodities supporting life of Homo sapi-
ens on the Earth and, thus, the basis of economy.

Material-informational dualism in the financial system

The contemporary economic system is based on the financial system, which
is in turn based on money. The essence of money has not been determined unam-
biguously so far.

The definition of commodity-money relations was first given by Adam Smith
and then by Karl Marx, and many other scholars subsequently used the follow-
ing definition of money: “Money is some commodity that serves as the general
equivalent for all other commodities”. This is the definition of the commodity
money. Hence, the theory of money, which defines money as some commodity,
has been termed the commodity money theory.

This idea, however, has long been opposed by another one, suggesting that
money is some information. The first to express this idea was Montesquieu, and
then it was modified to the quantity, nominalistic, state and various other theories
of money. These are all different variants of the information theory of money,
which is based on regarding money as some information rather than commodity.

In contemporary history the situation with the theory of money is as follows.

In the USSR and other socialist countries, the official ideology was based on
the commodity money theory, but it was virtually the information system. The
Western doctrine was wholly based on the quantity (information) money theory,
but it was actually the commodity system. In both cases, the declared theoretical
basis was different from practice.

In the West, the monetary-banking system has always been based on the com-
modity money theory.
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Originally, a market is the place where sellers and buyers meet, trade, and
come to terms. However, since the time when stock exchanges were established,
“market” terminology has defined the market as a play area, and sellers and buyers
have become players. The goal of any game is to outsmart and deceive the adver-
sary. An essential negative factor in this market play is the presence of numerous
money substitutes in the form of securities. Thus, the main reason for the con-
temporary economic crises is most certainly the disproportion between the play
money supply and the quantity of actual goods in circulation.

The socialist administrative monetary-banking system was actually based on
the informational character of money. Special calculations determined what and
how much a Soviet human needed for his/her life support, the content of his/her
basket of goods was priced, and salaries were fixed accordingly, their range being
very narrow for different groups of society or rather wide for the select few.

In the monetary sphere, there was a fundamental discrepancy between theory
and practice both in the capitalist (Western) world and in the socialist society.

Under current conditions, the issue of resolving the material-informational
dualism in commodity-money relations is becoming increasingly urgent for both
philosophical and practical purposes, but no understandable and practicable solu-
tions have been proposed yet.

Based on the conclusion about the interrelationship between the commodity
and energy, one can logically derive a notion of commodity:

Commodity is an object or an aggregate of objects necessary for Homo
sapiens to develop, or an object plus information.

Thus, the notion of commodity now unites and determines the interactions be-
tween the matter, energy, information, and Homo sapiens. The definition of com-
modity unites two notions: object and information. The components matter and
energy define it as an object. The informational component, as a property of the
object, determines the degree to which it is necessary for Homo sapiens.

In order to exchange goods, to allow the property rights to be transferred from
one human to another, to produce new goods, to create new objects and living
conditions, and, generally speaking, to let humankind develop, Homo sapiens in
different parts of the world invented an equivalent for commodities — money.

Based on the fact that both commodities and money are derivatives of the
activity of Homo sapiens and are necessary for Homo sapiens only, within the
framework of the above arguments, I propose the following definition of money:

Money is a universal property of the commodity, which corresponds to the
degree of its being necessary for Homo sapiens. It cannot exist without com-
modity or Homo sapiens.

The development of the above argument that the main and, sometimes, the
only property of the commodities circulated by Homo sapiens is energy, suggests
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an equally indisputable conclusion that the two properties of commodity — ener-
gy as a physical property and money as an informational one — are UNITED.

Thus, under current conditions, material-informational dualism in commodity-
money relations can be regarded as an anachronism. As for the financial systems
based on either commodity or information doctrine, they are doomed to degrada-
tion, which has been confirmed by the contemporary history of financial crises
occurring in countries with different state and political systems.

Money theories, laws, and monetary standards

To develop these arguments, it would be reasonable to consider and briefly
analyze the basic theories of money, which were put forward as early as 16-18
centuries, during the genesis of classical political economy.

Money theories

The metallistic money doctrine was developed in the early period of contem-
porary history and played a progressive role in the struggle to prevent debasing of
coins (a reduction in the precious metal weight). The most significant part in its
advancement belongs to mercantilists, who developed the doctrine of metal coins
of full value as national wealth. Metallists” mistake was that they equated money
to goods and did not understand the difference between circulation of money and
commodity exchange. Representatives of the metallistic theory denied the pos-
sibility of substitution of the token money for metal money of full value in the
domestic circulation.

The nominalistic money doctrine was developed by critics of mercantilism,
who negated the commodity nature of money. Its representatives argued that money
is just a token, which has nothing to do with the goods. Nominalists focused on the
analysis of the functions of money, as a means of circulation and an instrument of
payment, allowing a replacement of metallic money by paper money. The main mis-
take of advocates of the nominalistic theory was that they negated the commodity
nature of money. Whereas suggestions based on the metallistic theory hindered the
introduction of paper money, nominalists’ proposals could cause inflation buildup.

The quantity theory of money stated that the quantity of money should influ-
ence the level of commodity prices. Its early representatives were C. Montesquieu
in France and D. Hume in England. In the 20" century it was developed by J.M.
Keynes in Great Britain, I. Fisher in the USA, G. Cassel in Sweden, M. Friedman
in the USA, and other economists. The quantity theory of money establishes a
direct relationship between the increase in the quantity of money in circulation
and a rise in commodity prices. M. Friedman, the leader of monetarism, one of the
main lines in the contemporary neoclassical economic theory, argued that any gov-
ernment intervention in the circulation of money is fruitless and harmful. Hence,
the main suggestion against government intervention in economy is to keep the
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quantity of money increasing at a steady rate (about 3% a year), irrespective of
economic conditions.

Laws of monetary circulation

The functioning of money is supposed to obey certain objective principles. The
basic ones have been formulated as K. Marx’s law, the Copernicus law (Gresham’s
law), the Fisher equation, and the Cambridge equation.

K. Marx’s law of monetary circulation is expressed by a basic equation,
determining the main parameter, M — quantity of money.

MV=PT

The Copernicus law — Gresham’s law was formulated in the 16" century al-
most simultaneously and independently by Nicolaus Copernicus, a Polish thinker,
and Thomas Gresham, an English financier. The law states that if there are two
forms of money in circulation, “bad” money drives “good” money out of circula-
tion. People will use more stable (“good”) money as a means of hoarding and,
thus, take it out of circulation. Money that has unstable value, debased (“bad”)
money will be used in transactions and for payment.

The Fisher equation is named after Irving Fisher, an American economist.
This equation describes the factors determining the quantity of money necessary
for normal functioning of market economy. The equation has the following form:
MxV=PxQ.

The Cambridge equation was formulated in the 20" century by Arthur Pigou,
an English economist. It has the following form:

M=kxPxQ,
where Kk is the portion of the product (P x Q) that will be held as liquid assets, V
is the velocity of money, P is the price level, and Q is the quantity of goods sold.

Similarly to the Fisher equation, the right-hand part of the Cambridge equation
shows money demand and the left-hand one — money supply.

K. Marx’s law, the Fisher formula, and the Cambridge equation only provide
guidelines for the answer to the most important question of the market system:
How much money should be issued to ensure normal economic development? All
of them, however, have two drawbacks: there is no monetary standard and their
statistical data are subjective.

Regulation of money circulation. Monetary policy is the regulation of mon-
ey supply to curb inflation, to reduce unemployment, and to stimulate economic
growth. It is based on the ability of the monetary and credit system to exert signifi-
cant influence on the solutions to problems of macroeconomic instability.

The policy of “expensive money” is conducted to control inflation. A reduction
in money supply causes a rise in the loan interest rate. This can lead to a decrease
in the inflation rate, at the same time, reducing investments and increasing unem-
ployment.
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The aim of the policy of “cheap” money is to stimulate economic growth.
Money supply is increased and the loan interest rate decreased. The loan becomes
more affordable, investments and employment increase. However, the disadvan-
tage of this policy is higher inflation rates. The main regulator of money circula-
tion is the central bank of a country. To increase the quantity of non-cash assets,
more loans should be given, without having to print more money.

The central bank uses three main approaches to monetary regulation:

1. Discount policy — a change in the discount rate.

2.0pen market operations.

3. Changing legal reserve requirements.

These instruments are used to reduce or increase the quantity of money. This
is how the central bank regulates the investment flow, the inflation rate, national
currency rates, and, ultimately, the growth rate of gross domestic product and the
employment level.

Monetary standards. Gold and silver proved to be the most suitable materi-
als to function as money.

In 1944, the United Nations Monetary and Financial Conference held in
Bretton Woods (USA) established the international monetary system. The
Bretton Woods system was based on an interstate financial gold standard cur-
rency.

The Bretton Woods system had the same set of elements as the gold standard,
but that was a transitional system. Gold was still a standard of value, but US
dollars were used as the world’s new reserve currency. Until 1952 gold had been
almost solely used as bank reserves. Gold backed the US dollar, deficits in the
current accounts, and intervention.

The Bretton Woods system was followed by the Jamaica monetary system,
agreed upon by IMF countries at a meeting in Kingston (Jamaica) in 1976.

In April 1978, after the IMF countries had ratified this agreement, the IMF
statute was altered. As the USA position in the external market became weaker
as a result of reduction in gold reserves of the country, in 1971 — 1973 the inter-
national monetary system based on the US dollar’s fixed value against gold col-
lapsed. The US dollar was no longer the only reserve currency. The FRG mark,
the Japanese yen, the British and Swiss pounds, and, more recently, SDR, ECU,
and Euro also acquired the function of reserve currencies. On August 1, 1971,
dollar’s convertibility into gold was suspended and the fixed dollar price of gold
was cancelled officially.

ECU became a basket of currencies for the European Monetary System
(EMS) member states in March 1979. ECU was a paperless unit used in accounts
of central banks of the EMS member states. ECU was later replaced by Euro, also
without an exact standard.
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In order to alleviate the problems of international liquidity, the International
Monetary Fund created a Special Drawing Right (SDR). The SDR value was
initially determined by the price of gold in US dollars (US$ 35 per ounce at that
time). In 1976 it was defined on the basis of the currency basket of 16 countries. In
1981, the SDR unit was defined as a weighted sum of contributions of five major
currencies: the US dollar, the German mark, the French franc, the pound, and the
Japanese yen.

The contemporary monetary system of Russia functions in accordance with
the Federal Law on the Central Bank of the Russian Federation of April 12, 1995.
The basic monetary unit (currency) is the ruble. There is no legally fixed price of
gold in rubles.

1t is evident that AT THE PRESENT TIME THERE IS NO MONETARY
STANDARD IN ANY COUNTRY OF THE WORLD!

In the analysis of the history of theoretical foundations for the contempo-
rary monetary system, one cannot ignore the practical conclusions made by the
most prominent historical figures.

The significance of monetary policy was emphasized by J.M. Keynes, an Eng-
lish economist: “There is no surer means of overturning the existing basis of
society than to debauch the currency.” (1883-1946)

“All the perplexities, confusions, and distresses in America arise, not from
defects in their constitution or confederation, not from a want of honor or virtue,
so much as from downright ignorance of the nature of coin, credit, and circula-
tion.” said John Adams, the second President and the author of the Constitution
of the USA (1797-1801).

M.A. Rothschild, a banker, expressed it in an even more definite way: “Give
me control over a nation’s currency and I care not who makes its laws.” (1743-
1812)

Careful analysis shows that the parameters constituting the laws considered
above are based on subjective statistical data, and their main parameter — the
quantity of money — is purely subjective. As the quantity of money is deter-
mined by the government or the ruler, the laws of monetary circulation depend
on the person signing the document that starts money emission or on the inter-
ested party.

Hence, we arrive at Aristotle’s conclusion: MONEY CAME ABOUT
THROUGH AGREEMENT, NOT BY NATURE, BUT BY LAW.

The analysis described above suggests the following conclusions:

1. Money is a universal property of the commodity, which corresponds to
the degree of its being necessary for Homo sapiens.

1. There is no monetary standard in any of the states of the contemporary
world.
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2. The two properties of commodity — energy as a physical property and
money as an informational one — are UNITED.

These conclusions logically give rise to the idea of the FINANCE-ENER-
GY BALANCE.

Finance-energy balance

The idea is based on three fundamental principles:

1. The law of conservation and transformation of energy: “The total
amount of energy in an isolated system, whatever the processes occurring in the
system, remains constant over time. Energy can only be transformed from one
state to another and be redistributed among different parts of the system.”

2. The law of the equivalence of mass and energy: (E = mc’ A. Einstein)

3. The main instrument of economy is MONEY

THE MAIN PURPOSE OF THIS IDEA is to achieve sustainable, crisis-
free development of the economic system (of a country and the world) by
employing the principle of strict correspondence between the quantity of cir-
culating commodities and the quantity of money in the system.

The balance between energy and money in a country, a system, or the world
can be addressed in terms of a more general science — ecology.

Further arguments require a definition of ecology, and E. Haeckel’s seems to
be the most appropriate, although it was written at the time when biology was a
purely biological science.

“By ecology we mean the body of knowledge concerning the economy of na-
ture—the total relations of the animal to both its inorganic and organic environ-
ment. In short, ecology is the study of all those complex interactions referred to by
Darwin as the conditions of the struggle for existence.”

To show the main idea, I propose presenting the major interrelationships as a
scheme of the finance-energy balance of a country, a union, a system.

The economic potential of any country, union, or system comprises the
following principal components:

» the territory receiving solar energy, which has stored energy resources and
renewable energy sources;

* economically active population — human resources;

* active portion of the national wealth — production facility;

* national wealth — created and accumulated components of the sphere of human
activity;

* intellectual (scientific, administrative) population, capable of advancing all the
components listed above.

In what follows we will use the following terms:

The energy for development, E_ — the energy transformed and utilized by the
economy of a country, a union, or the world.
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Fig. 1 A scheme of the finance-energy balance of a country, a union, a system

The energy for creation, E_ — the energy used to increase national wealth and
improve the conditions of human activity.

The energy for destruction, E; — the energy used to destroy the sphere of hu-
man activity (war, destruction of the ecosystem, etc.).

The contemporary system cannot exist and develop without energy for devel-
opment and its two components: the energy for Homo sapiens (food) and the en-
ergy for economy and production (fuel, electric power, etc.). The energy for econ-
omy and production is usually measured in tons of equivalent fuel or terajoules.
The conversion to equivalent fuel (EF) is conducted by multiplying the amount
of certain fuel by a so-called heat ratio. Electric power generated by hydroelectric
and nuclear power plants is converted to EF based on the following estimate: 1
TEF = 2000-3000 kWh (depending on the efficiency of the power plant). The an-
nual consumption of electric power by the country’s economy is usually calculated
as energy budget (EB).

As food balance will be calculated in the same units as EB, it seems reasonable
to introduce the notion of food-energy budget (FEB). Thus, the energy for devel-
opment can be presented as a sum of the two values: E_ = EB + FEB

The scheme in Figure 4 is an illustration of the following:

1. The main source of the inflowing and stored energy is the Sun.
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2. The energy for development is the energy involved in economy: E = EB
+ FEB.

3. The energy for creation is the energy used to create the conditions for human
activity and develop its constituents. This is the difference between the energy for
development and the energy for destruction: E. =E_ -E,.

4. The energy for destruction, E,, is the portion of the energy for development
with destructive functions: deterioration of the territory, war and any other activi-
ties that destroy energy sources, national wealth, population, etc. Importantly, the
energy used to destroy another system also destroys its own system.

5. The export-import energy balance determines the degree to which the sys-
tem depends on external systems.

6. The development, stability, and security of the system of a country or a
union are determined by the reserve, amount of transformed energy and the ex-
port-import balance.

As, in this case, money is defined as a universal instrument of commodity
circulation and, hence, energy circulation, interactions between the major com-
ponents of the system can be presented as occurring via monetary circulation, but
the contemporary monetary system has two drawbacks that do not allow one to
do this:

The first drawback is that there is no monetary standard.

The second is that the laws of monetary circulation are subjective.

Computer model of economy

At the present time, the functions of modern supercomputers enable ac-
curate and detailed simulation of almost any natural process. Economic pro-
cesses can even be modeled in real time and space, on a global scale. The
question arises: Why has not it been done yet?

Numerous attempts to construct accurate mathematical models of the
economy of a country, a union, or the world have not been quite successful
due to the lack of a pivot (a reference point), because of the drawbacks men-
tioned above.

In contemporary ecology and economy, energy can serve as a pivot and
any mechanism of its transformation, including money, can be a lever.

A real-time computer model of energy fluxes inside the system would en-
able very accurate control of the economy of the system as a whole.

The proposed solution

Based on the above arguments and the conclusion that the two properties of
the commodity — energy as a physical property and money as an informational one
— are united to make a universal instrument of commodity circulation and, hence,
energy circulation, expressing the monetary unit AM as an exact physical quantity,
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in the general form AM = AE (e.g., 1 Ruble = 1 kWh), and expressing the energy
of development, E_, as a sum of the annual energy and food-energy budgets (EB
and FEB), E_= EB + FEB, I suggest expressing the law of monetary circula-
tion as the following system of equalities:

AM = AE

M=E, or differentially: oM /0E=1

where AM is a monetary unit, AE is an energy unit, M is the quantity of money,
E_ is the energy for development (E, = EB + FEB).

The monetary unit can be compared to the standard at any point of payment,
for example, for the standard 1 Ruble =1 kWh — at the point where the electricity
meter is installed. The cost of any commodity acquires a standard value as its own
energy content and the energy expended to produce the commodity.

The equalities AM = AE and M = E_, as an absolute prerogative of the govern-
ment of a country, a union, or a system, are established and controlled exclusively
by the state.

The mission of the proposed solution is:

1. Construction of an extremely accurate real-time computer model of the
economy of a country, a union, the world.

2. Control of the stability of the economic system in a country, a union,
the world.

3. The world leadership of the country initiating modernization of the
global monetary system (creation of new universal international currency).

4. Stability of social guarantees such as 1 kWh =1 Ruble; 1 liter of petrol
= 8 Rubles; 1 loaf of bread = 10 Rubles; stable municipal rates; etc.

5. Accurate implementation of the national budget in internal and exter-
nal payments.

6. Development of the positive aspects of the system: environmentally
friendly energy, ecological balance, rational economy, comfortable conditions
for human activity, humane policy.
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Abstract. This scientific and analytical article is a logical continuation of the
study about the legal framework for law enforcement services of Turkey, in which
a comparative law analysis between the law enforcement systems in Turkey and
Kazakhstan was carried out. The author tried to examine in detail the current is-
sues of legal regulation of research topic, to conduct the comparative analysis of
the main aspects and possible omissions in the legislation governing the activities
of law enforcement bodies of the Turkish Republic and the Republic of Kazakhstan.

Based on the conducted comparative analysis and review of the positive aspects
of the legal regulation of the Turkish legislation in the field of law enforcement, the
author worked out proposals aimed at improving the legislation and which can be
taken into account in the legislative process of Kazakhstan and Turkey.

Keywords: legislation, regulations, analysis of legal regulation, law enforce-
ment
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In previous articles it was suggested that in Turkey there is no comprehensive
normative legal act, such as the Law of the Republic of Kazakhstan «On law en-
forcement service» in Kazakhstan that would define general principles and rules of
regulation in the field of law enforcement. However, in the course of the thorough
analysis of the legislation in the field of law enforcement it was found that the cur-
rent Law of the Republic of Turkey Ne 3201 «On security organizations», which
was adopted in 1937, has an amazing resemblance to the Law of the Republic of
Kazakhstan «On the Law enforcement service» adopted in 2011.

In the table number 1 the author tried to make the comparative analysis of the
structure of the Law of the Republic of Kazakhstan «On law enforcement service»
with the content of legal rules and articles of the Law of Turkey number 3201 «On
security organizationsy.

As the analysis showed, the structural parts and sections of both laws have
almost identical wordings and contain substantially similar legal provisions. Of
course, the Law of the Republic of Turkey Ne 3201 has undergone numerous
changes and additions, and today is one of the major laws in the regulation of law
enforcement service in Turkey.

One important aspect of the Law Ne 3201 is that in Article 3 the division of the
security bodies into the public and private (special) was enshrined in law. Common
law enforcement bodies include the armed forces of the police and gendarmerie,
the special include other law enforcement bodies, which perform their functions
in accordance with the legislation (customs, forest protection, traffic police, etc.).

It should be noted that this legal provision is similar to Article 3 of the Law of
the Republic of Kazakhstan «On law enforcement service», according to which
legislators have determined that the prosecutor's agencies, internal affairs bodies,
financial police, state fire service, the customs bodies of the Republic of Kazakh-
stan, carrying out their activities in accordance with the laws of the Republic
of Kazakhstan, refer to the law enforcement bodies (Law #380-1V, Art. 3). This
allowed to delineate legal powers of law enforcement structures, as well as an
understanding of law enforcement in general, that was not quite legitimate before
and significantly affected various aspects of legal regulation related to social, ma-
terial and legal support of law enforcement officers.

In Kazakhstan, the adoption of the Law «On law enforcement service» was the
fact that in the legislation there were norms that contributed to duplication of legal
provisions, moreover, the law expected to merge several regulations, which was
also one of the mechanisms for improving the legislation. Of course during the
development of the bill, along with positive aspects, there was much critic from
the scientific community, international experts, as well as law enforcement struc-
tures themselves. However, immediately after the adoption the law has proved the
effectiveness of its actions.
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Table No 1

Law of the Republic of Kazakhstan «On
law enforcement service»
06.01.2011. Ne 380-1V

Law of the Republic of Turkey
«On security organization»
12.06.1937 Ne 3201

The Chapter Nel. General provisions (ar-
ticles 1-5)

General provisions (articles 1-12)

The Chapter Ne2 The admission to law en-
forcement service (articles 6-13)

The procedure for admission to the service
after the special educational institutions
(police academy and colleges), as well as
civil servants under the contract (articles
26-54)

The Chapter Ne3. The legal status of em-
ployees (articles 14-21)

The functional responsibilities of security
officers (articles 16-22)

The Chapter Ne4 The special ranks or class
ranks (articles 22-28)

The class ranks and ranks of security offi-
cers (articles 13, 15)

The Chapter Ne5 Appointment to office,
transfer and promotion in law enforcement
(articles 29-46)

The procedure and conditions of appoint-
ment and promotion (articles 55)

The Chapter Ne6. The validation (articles
47-53)

The assessment of efficiency of staff work
(article 85)

The Chapter Ne7 The service discipline in
law enforcement (articles 54-58)

The procedure for disciplinary and penalties
(articles 68-84)

The Chapter Ne8 The use of firearms and
other weapons, special means and physical
force by employees (articles 59-62)

1t is regulated by the Law Republic of Tur-
key «On_authorities and duties of the po-
licey 14.07.1934. Ne 2559

The Chapter Ne9. The social security (ar-
ticles 63-70)

The Chapter Ne10. Holidays (articles 71-78)

The material and financial support for secu-
rity officers (articles 86-96)

The Chapter Nell The termination of ser-
vice in law enforcement (articles 79-82)

The procedure and conditions of termina-
tion, resignation or dismissal from service
(articles 56-67)

The Chapter Ne12. The final provisions (ar-
ticles 83-85)

The additional articles 1-31 (the separate
numbering of the main articles);

The preliminary articles 1-23 (the separate
numbering of the main articles);

The final provisions (articles 97, 98)

As a result, in 2011, Kazakhstan was the first CIS country who adopted the
Law «On law enforcement service», which regulates the social relations associ-
ated with admission to law enforcement service to the Republic of Kazakhstan, its
passage and termination, as well as determines the legal status, economic security
and social protection of law enforcement officers of the Republic of Kazakhstan

(Law #380-1V).
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The next important legal instrument in the field of law enforcement is the Law
of Turkey Ne 2559 «On authorities and duties of the police», which, despite the
fact that was adopted in 1934, has legal force to the present day, as well as some
of the positive aspects of the legal regulation of police. This law in its structure,
as well as the previous law, has no sections, chapters, parts, includes a little more
than 35 articles.

The modern police of Turkey and internal affairs bodies in general believe that
the effective legal mechanism in their activities is precisely this law, as he laid
the foundation of the regulation of legal relations in the field of public order and
public safety, thus fixing the powers and duties of the police in carrying out its
functions and responsibilities (Bilgi¢ ve Karakaya, 2002: 180).

I consider the nature and content of the Law Ne 2559 «On authorities and du-
ties of the police», pay attention to its main legal aspects. So according to Article
1 of the Law Ne 2559 police duties in ensuring public safety and public order
include compliance with laws and other legal acts in accordance with government
policy, along with mandatory compliance with the rules of criminal procedure
legislation (Law #2559, Art. 1). In general, this law contains the legal rules and
regulations that govern the activities of the police (apply to all bodies of internal
affairs, including the gendarmerie, traffic police, coast guard, and others), con-
nected in particular with their following powers and duties:

- to conduct fingerprinting and photographing of criminals and offenders;

- to conduct investigation in public entertainment places, to inform the municipal
bodies on conducted activities;

- to identify persons who have not reached the appropriate age to wvisit
entertainment places, as well as to carry out the arrest of those who violate the
public order and in a state of alcohol/drug intoxication;

- to use firearms or other special means;

- to apply security measures for vehicles;

- to apply measures to eliminate fire, flood and other natural disasters;

- to take appropriate measures to prevent from the abuse of authority by the
police officers.

Of course, this is only one part of the duties and tasks of the internal affairs
bodies, which are regulated in detail in the Law, and other laws, which will be
discussed later. The analysis of the rules of the Law Ne 2559 allows us to formu-
late a conclusion that the internal affairs bodies in their activities are guided by
the principles, established by the legislation: to ensure and protect public order,
security of persons and their property; to work towards the prevention of crimes
and offenses; to detect, to arrest and transfer the offenders and the evidence to
the appropriate legal authorities; to exercise other powers prescribed by laws and
other normative legal acts.
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The Law of Turkey Ne 3152 «On organization, duties and authorities of the
Ministry of Internal Affairs» adopted in 1985 was criticized during the study. As
a matter of fact the Law regulates the mission, tasks, functions and structure of
the Ministry of Internal Affairs (hereinafter — the MIA) and its structural units
and subordinate organizations, which is not acceptable for the legislative activity
of any state. For example, in Kazakhstan the same provisions are regulated at the
level of the decision of the Government (Decision #607). If it is necessary, the
faster way to change the legislation will be making changes and additions in the
decision of the Government, rather than in the law.

The Government of Turkey for several years has discussed the issues of reform
of the law enforcement system, improvement of legislation, bringing it into accor-
dance with modern conditions of legal, economic and social situation. During the
great legislative work on the development of a package of bills (Law N 2559 «On
authorities and duties of the police», Law Ne 3201 «On security organizationsy,
Law Ne 2803 «On authorities and duties of gendarmerie», Law on amendments to
certain laws) aimed at the modernization of internal security systems the experi-
ence of law enforcement bodies of Turkey and foreign countries, as well as the
results of the research work of educational institutions of law enforcement bodies
have been used. As a result, MIA of Turkey in November of 2014 introduced to
parliament four bills providing for the amendment of the legislation in the area of
law enforcement (yeniasya.com.tr, 2014; taraf.com.tr, 2014).

Analysis of the Law on MIA of Turkey showed that more resembles it has with
the Regulation on MIA of the Republic of Kazakhstan. Moreover, I believe, that
a comparative analysis of this part of the study can be carried out with the Law
of the Republic of Kazakhstan «On the Internal affairs bodies of the Republic of
Kazakhstan» (Law #199-V). Thus, in accordance with Article 3 of the Law of the
Republic of Kazakhstan «On law enforcement service» one of the major law en-
forcement structures in Kazakhstan are the internal affairs bodies, whose activities
are regulated by the Law of the Republic of Kazakhstan Ne 199-V. Internal affairs
bodies of the Republic of Kazakhstan are the law enforcement body intended to
protect the life, health, rights and freedom of man and citizen, interests of society
and the state from illegal encroachments, protection of public order and public
safety. In turn, the internal affairs bodies, designed to serve the people of Kazakh-
stan, as well as to ensure public safety, carry out the following tasks:

- the crime prevention;

- the protection of public order;

- the combating delinquency ;

- the execution of criminal penalties and administrative sanctions;

- the prevention and liquidation of the emergency situations, fire safety, the
organization of civil defense.
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Based on the tasks established by the legislation, the internal affairs bodies in
accordance with Articles 5 and 6 of the Law «On the Internal affairs bodies of the
Republic of Kazakhstan» exercise the rights and duties within their competence.
It should be noted that the competence and powers of the internal affairs bodies
meant in these articles are regulated clearly and in great detail.

In accordance with Article 8 of the Law Ne 3152, the structure of MIA includes
six major service units: General directorate of regional administration; General
directorate of population and citizenship affairs; General directorate of local au-
thorities; Department of data collecting on smuggling and exploration; Depart-
ment of associations; Department of external relations with the European Union.
In this regard, based on the provisions of the Laws «On unions of local govern-
ments» (Law #5355), «On the provincial administrations» (Law #5442), it can be
concluded that MIA is involved in the activities of local authorities, moreover, the
ministry oversees the activities of local government. For example, the affirmation
of new administrative-territorial units and provincial governors is accepted after
the mandatory approval and consent of the Minister of MIA.

In Kazakhstan legislation the competence of local executive bodies (Law
#199-V, Art. 12) is carried out similarly, local executive bodies are competent to
joint functions with the international affairs bodies, besides, MIA doesn’t have
any control and supervisory powers in relation to the local executive bodies (Law
#199-V, Art. 11).

In accordance with Article 29 of the Law Ne 3152 «On organization, duties and
authorities of the Ministry of Internal Affairs» the system of MIA includes such
subordinated organizations as the General directorate of security (general police),
General command of gendarmerie, Coast guard command, the Agency of public
order and safety, as well as the General directorate on migration issues.

In the structure of the General directorate of security there are intelligence
units, units for combating terrorism, contraband and organized crime, crime labs,
traffic police officers, as well as special units (departments of President, Prime
Minister and members of parliament protection,) (egm.gov.tr, 2014).

The structure of the General command of gendarmerie includes criminal depart-
ment, units of national security, the environment protection, services for combating
terrorism and drugs, ensuring traffic rules, search and rescue services, border guards,
as well as the control system of correctional institutions (jandarma.gov.tr, 2014).

Areas of the police and the gendarmerie activities are carried out exclusive-
ly within their competence, if the legislation does not contain provisions when
law enforcement bodies are entitled to exercise joint operations and actions (Law
#2803, Art. 10). According to Article 4 of the Law Ne 2803 «On authorities and
duties of gendarmerie», General command of gendarmerie is the part of the Turk-
ish Armed Forces, which reports to MIA. Moreover, according to Article 8 of this
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Law with the introduction of martial law, the entire block of gendarmerie is trans-
ferred to the subordination of the General headquarter of the Ministry of Defense.
Thus, it is the hallmark between gendarmerie and police, despite the fact that these
law enforcement bodies have similar functions.

In general, the law Ne 2803 regulates only the certain part of the legal relation-
ships related to the duties and powers of the gendarmerie officers, as well as orga-
nizational procedures of their activities (assignment/release on service, material,
financial provision, etc.).

Another distinctive feature between the gendarmerie and police is fact, that the
last one acts according to the civil administrative system and performs its duties,
obeying to the civil authorities (municipalities), i.e., the police work takes place
under the supervision of the heads of cities and districts (Law #3152, Art. 28).

To some extent, the analog of the Turkish gendarmerie in Kazakhstan is the
Internal Troops of the Ministry of Internal Affairs, which operate on the basis of
the Law of the Republic of Kazakhstan «On the Internal Troops of the Ministry of
Internal Affairs of the Republic of Kazakhstany.

During comparative analysis of the systems of internal affairs of Kazakhstan
and Turkey it has been identified a lot of the similar components. I think that for
the Turkish audience the next part of the article will be more informative. In ac-
cordance with Article 7 of the Law «On the Internal affairs bodies of the Republic
of Kazakhstany, the police, correctional system, military investigative bodies, the
National Guard of the Republic of Kazakhstan, civil protection bodies form the
unified system of law-enforcement bodies (Law #199-V, Art. 7).

Kazakhstan’s police consist of the criminal police, administrative police de-
partments of investigation, inquiry, and others.

Criminal police consists of units for combating organized crime, extremism,
illicit trafficking of drugs, psychotropic substances and precursors, and other units
engaged in operational investigative activity.

Administrative police consists of police inspectors units, juvenile affairs units,
units to protect women from violence, to control in the sphere of circulation of
civil and service weapons, traffic police, migration, environmental police, special-
ized agencies and other units engaged in the protection of public order.

With the naked eye the similarity of structural units of law enforcement bodies of
both countries can be traced, however, for more detailed analysis [ will try to make the
comparison of the structural units of internal affairs bodies of Kazakhstan and Turkey.

In Turkey, the units for combating drugs are part of the General command of
the gendarmerie, which, in accordance with the Law Ne 2313 «On the control of
drugs» exercise the functions of detection of illegal manufacture, distribution, as
well as suppression of drug smuggling in cooperation with the Customs and the
Coast Guard (Law #2313).
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Department of drug trafficking combating of MIA of the Republic of Kazakh-
stan, as well as the territorial bodies of internal affairs in accordance with the
Regulation on MIA, the Law of the Republic of Kazakhstan «On drugs, psycho-
tropic substances, precursors and measures to combat illicit trafficking and abuse
by them» ensure the implementation of the state policy in the sphere of trafficking
of drugs, psychotropic substances and precursors, combating of illicit trafficking
and abuse by them, as well as other regulations (Law #279).

According to the Article 5 of the Law Ne 2918 «On road trafficy» Department
of transport services of General directorate of security of the Republic of Turkey
performs the functions of the traffic police ensuring the organization and traffic
safety. In addition, Article 6 of the Law provides that in cases when there is no traf-
fic police or when its power is not enough, the police or gendarmerie officers, who
have received special education of road-patrol officers, have the right to perform
the functions of the organization of traffic safety within their powers (Law #2918).

In Kazakhstan, the MIA has the Committee of administrative police, which
includes structural units operating in the field of traffic safety. The traffic police of
Kazakhstan operate in accordance with the Law «On road traffic» (Law #194-V),
Traffic Regulations of the Republic of Kazakhstan (Decision #1196) and other
legal acts and regulations.

The criminal executive system in Turkey is based on the General directorate
of prisons and penitentiaries of the Ministry of Justice and regulated by the Law
Ne 5275 «On the execution of sentences and security measures» and other legal
acts (Laws #4301, #4675, #4681, #4769). Gendarmerie bodies according Article 7
of the Law Ne 2803 carry out the external protection of prisons and penitentiaries,
transportation and escorting convicts, as well as other powers provided by the
legislation.

Bodies of the criminal executive system of Kazakhstan are subordinate to
the Committee of the criminal executive system of MIA of the Republic of Ka-
zakhstan, which accordingly has territorial departments and agencies, executing
punishments, as well as other subordinate organizations (Law #199-V, Art. 7). In
accordance with the Regulation of MIA (Decision #607), the Criminal executive
code (Law #234-V) and other regulations of the Republic of Kazakhstan (Deci-
sion #900), the bodies of the criminal executive system operate on the protection
of the bodies and institutions of the criminal executive system, on the control of
the operational situation in them, as well as ensure the safety of stuff, suspects,
accused and convicted.

The system of civil defense bodies of Turkey is headed by the General direc-
torate of civil defense, which in its turn is accountable to MIA. According to the
Law Ne 7126 «On civil defense» civil defense bodies provide activities for dealing
with liquidation of emergencies, natural disasters, fires, rehabilitation of wreck
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public and private facilities, providing life-saving measures and other measures of
civil defense (Law #7126).

In Kazakhstan, in MIA there is the Committee of emergency situations, which
heads and coordinates the system of civil protection bodies. In accordance with the
Law «On civil protection» civil protection bodies exercise the functions of preven-
tion and liquidation of emergency situations of natural and man-made disasters,
emergent medical and psychological assistance to the population, fire safety and
civil defense organization (Law #188-V).

Next, we consider the subordinate units of MIA of Turkey, which in the past
were in the structures of the police and gendarmerie, and for various reasons, were
withdrawn as separate law enforcement bodies.

Coast guard command is under the jurisdiction of MIA and carries out its tasks
in the territorial and internal waters of Turkey, the exclusive coastal economic
and other areas in accordance with the Law of Turkey Ne 2692 «On the Coast
guard command» and international legislation. The main functions of department
include ensuring the safety of life and property at sea, prevention and suppression
of smuggling, search and rescue operations, as well as the prevention of marine
pollution (Law #2692).

Despite the fact that the law Ne 2692 was adopted in 1982, the Coast guard
service was the part of the General command of gendarmerie until 1985. This ne-
cessitated the establishment of the appropriate material and technical basis for the
efficient functioning of the Coast guard bodies.

Kazakhstan’s analogue of the Coast guard service is Maritime border guard
service established in 1994, which is located in Aktau city (coastal region of the
Caspian Sea). In 2008, the Service was reorganized into the regional management
of the Coast guard of Border guard service of the Republic of Kazakhstan, which
included the border units, divisions of ships and boats. The activity of the coast
guard and border protection in the whole is regulated by Chapter 9 of the Law of
the Republic of Kazakhstan «On the State border of the Republic of Kazakhstany.
It is necessary to clarify that the border service of Kazakhstan is the structure
being under the jurisdiction of the National security committee, the activity of
which is regulated by the Law «On national security bodies of the Republic of
Kazakhstany.

Due to the increasing problems associated with illegal migration and people
trafficking, as well as international migration flows in 2013, the Turkish govern-
ment introduced new rules for the implementation of effective policy on migration
affairs. Thus, on the basis of Article 103 of the Law Ne 6458 «On foreign citizens
and international protection», the independent state body was created- the General
directorate of migration affairs, accountable to MIA. The law regulates legal rela-
tions in the field of migration, in particular getting visa to enter the territory of
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Turkey, residence permits for foreigners, deportation, international protection, as
well as in the field of organization of activity for the authorized bodies on migra-
tion affairs (Law #6458, Art. 103).

In Kazakhstan, the competence of the international affairs bodies is regulated
by Article 9 of the Law «On population migration», according to which the mi-
gration police carries out activities related to the registration of citizens, foreign-
ers and stateless persons, granting them permission for temporary and permanent
residence in Kazakhstan, prevention of illegal migration as well as other functions
within its competence (Law #477-1V, Art. 9). As the analysis showed, the differ-
ence of migration services of Kazakhstan and Turkey is that the Kazakh migration
police on the organizational structure is subordinate to the central and regional
departments of internal affairs bodies, and in Turkey as it was noted before, the
migration service exists as the separate agency.

The Agency of public order and security was established in 2010 as the subor-
dinate division of MIA, the main purpose of which is to prevent from terrorist acts.
According to articles 3 and 8 of the Law Ne 5952 «On organization, duties and au-
thorities of the Agency of public safety» the agency is the competent body for co-
ordination in the combating terrorism, and operates in conjunction with the intelli-
gence structural units of the police, gendarmerie and other law enforcement bodies.
Moreover, the analysis of Articles 6, 9 of the law led to the conclusion that the Agen-
cy also performs the functions of collection, analysis and evaluation of strategic
information relating to the security of society and the state (Law #5952, Art. 3-9).

Kazakhstan’s law enforcement body on the coordination in the field of combat-
ing terrorism is the National security committee, which is in accordance with Ar-
ticle 4 of the Law «On combating terrorismy is included in the national system of
combating-terrorism and conducts its activities in cooperation with public authori-
ties and within the framework of permanent anti-terrorist center (Decree #588).
Analysis showed that the Antiterrorism centre of the Republic of Kazakhstan as
well as the Counterterrorism coordination committee of Turkey (Law #5952, Art.
4), are permanent advisory bodies in the coordination of counterterrorism, includ-
ing all units of law enforcement bodies.

As it was previously reported, in November 2014 the Ministry of Internal Af-
fairs introduced to Parliament the bill providing for the improvement of legislation
in the field of law enforcement, thus the following changes are assumed to be:

- separation of powers of MIA and governors of local executive bodies in
relation to the activities of the gendarmerie and the coast guard;

- the procedure for promotion and retirement of law enforcement officers is
revised;

- the closing of the police academy and colleges, transfer of students and teachers
of these institutions to civilian institutions of higher education and colleges;
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- law enforcement bodies powers for the use of firearms and other special
equipment are expanded;

- the procedure of registration of the population, providing of identity cards and
passports is revised.

These innovations, as well as other changes in the legislation will allow law
enforcement bodies to reach more qualitative level of their professional activities.

In the annual Letter to the nation the President of Kazakhstan N.A. Nazarbayev
provides necessarily reforms in law enforcement. For the past few years a number
of important reforms was held, that allowed reaching the qualitatively new level
of law enforcement in the country. So the results of the examination of law en-
forcement officers, which was held according to the Decree of the President of the
Republic of Kazakhstan (Decree #292) during 2012, the qualitative composition
of the law enforcement bodies was much improved. From the more than 100,000
employees 12.5 thousand people have not been certified and were dismissed from
the bodies (akorda.kz, 2014).

The work in this point continues in the framework of the Concept of person-
nel policy of law enforcement bodies of the Republic of Kazakhstan and the State
Program of further modernization of the law enforcement system of the Republic
of Kazakhstan for 2014-2020, which were approved by the Decree of the President
of the Republic of Kazakhstan (Decree #720).

Within the State program of further modernization of the law enforcement sys-
tem of the Republic of Kazakhstan for 2014-2020 specific tasks were set: conduct-
ing of the next phase of modernization of the national legal system, building of the
legal state, in which law enforcement bodies have an important mission to protect
and promote the rights and freedoms of citizens.

Moreover, one of the main points of the program is efficiency increase of in-
ternational collaboration.

Within the realization of this point, it is necessary to settle the following tasks:

- concluding of international contracts about providing of legal assistance,
extradition and rendition of convicts and other contracts in the sphere of struggle
with delinquency;

- concluding of trilateral treaty with the states-members of the EvrasEU about
formation of Evrazpol,

- development and strengthening of collaboration within SCO, SIC, CSTO,
Customs Union;

- increasing of cooperation with law enforcement bodies of foreign countries for
exchange of experience, training of specialists and their professional development;

- further implementation of international contracts clauses to the national
legislation in the sphere of struggle with delinquency and protection of rights of
people, ratified by the Republic of Kazakhstan.
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The level of tasks implementation will be measured by the following indexes:

- image of the Republic of Kazakhstan in the area of struggle with delinquency
and protection of rights of people on international level will rise;

- methods of information swapping in international collaboration of law
enforcement bodies are improved,;

- international contract base is expanded;

- Republic of Kazakhstan will join authoritative international organizations,
executing their activity in the sphere of struggle with delinquency and protection
of rights of people;

- National legislation will progress taking into account accepted international
obligations.

Thus, it should be noted that long-term program of modernization of the law
enforcement system of Kazakhstan is due on the one hand, by the necessity of
improvement of law enforcement authorities’ activity taking into account real cir-
cumstances and legal and economical processes in the Republic of Kazakhstan,
on the other hand, by the necessity of usage of managerial paradigm at state ad-
ministration, so called organizational-legal approach, and creation of correspond-
ing mechanism of involving of society to the process of law enforcement service
improvement.

Turkey is the important regional Eurasian country, politics of which has great
potential and can have a significant influence on the development of the situation
in the Middle East, the Caucasus and Central Asia. At the same time, Turkey and
Kazakhstan share a common approach to the major issues of world development
in the XXI century and are in favor of democratization of international relations
aimed at building of the equitable international order that should be based on re-
spect for international law, equality and mutual respect, cooperation and safety.
In Astana and Ankara they agree with the fact that the main role in achieving this
goal must be cooperation within international organizations such as the CICA,
NATO, the SCO, the main objectives and activities of which is to strengthen the
cooperation by elaborating multilateral approaches towards promoting peace, se-
curity and stability in the states-members of international organizations. One of
the results of the dialogue in the framework of international cooperation was the
opening of the military-technical representation of the General Staff of the Turk-
ish Armed Forces in Kazakhstan in August of 2001. The task of the new structure
is to coordinate military cooperation between the defense agencies of Kazakhstan
and Turkey.

From the period of independence of the Republic of Kazakhstan the Govern-
ments of Kazakhstan and Turkey signed a number of bilateral agreements in the
field of national security, law enforcement, administrative and criminal offenses
(Laws #143-V, #367, #180; Decision #191), which allow at present both countries
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to provide mutual assistance in addressing issues related to the combating terror-
ism, drug trafficking, smuggling and other crimes. One example of effective mu-
tual cooperation is issuance of Kazakh citizen R. Aliyev to law enforcement bod-
ies of Kazakhstan to be held criminally responsible for the most serious crimes. R.
Aliyev committed murder with special cruelty, coupled with the robbery, escaped
from the prosecuting agencies. After his arrest by Interpol of Turkey, the Supreme
Court of Antalya granted the petition of Prosecutor General's Office of the Repub-
lic of Kazakhstan on extradition of the criminal (prokuror.gov.kz, 2014).
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Abstract. The article substantiates the assumption that in the era of digital
economy and changing labor market, mass migration, climate change, and global
competition for human capital and investment exacerbated the problem of civil
identity formation of adolescents. It is shown that the study of civic identity re-
quires careful multidisciplinary approach, including analysis of the ontological,
moral, environmental, socio-political, subjective and personal components. The
risks are discussed associated with the awareness of social responsibility, civic
self-identification of students of adolescence.

Keywords: civil identity, teenager, Borderlands, interdisciplinary approach.

The current geopolitical situation is characterized by strengthening of falsi-
fication tragic for the Russian people the history of the great Patriotic war. For
some of the younger generation acquire popularity values of Western democracy,
despite the fact that "the West is beginning to consider post-Communist Russia as
something alien internally, requires the development of special policy" [4, p. 145].

'The study was performed with the financial support of the Council for research and innovation
activities of the "ZabGU", project No. 297 GR "Subjective approach in the development of professional
identity of the student in the University."
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In addition, special emphasis on the territory of Siberia and the Far East in
connection with the effects of the epidemic of the coronavirus, a slowdown in in-
dustrial production, rising unemployment, Exodus of young people, which makes
it difficult as geo-economic and social situation of the state.

The study of civic identity requires careful multidisciplinary approach, includ-
ing analysis of the ontological (ordering chaos unit of life, defining the position of
man in the world), moral (moral values, life meanings — material values), environ-
mental (living — dead, "life-sustaining manifestations" — the irreversibility of the
changes), socio-political (peaceful cooperation — crisis, poverty), subjective-per-
sonal (identification, solidarity of the subject with social norms, attitudes and stan-
dards — alienation) components. Interdisciplinary analysis will help to identify the
causes, the determinants, the risks of formation of this multifactorial phenomenon.

The study of the civil identity of the youth due to the need to assess how the
dynamics of the innovative potential of the state and strategic resources for its
development, since the phenomenon serves as an indicator of socio-political pro-
cesses [13, 14].

The development of civil society, the era of digital economy and changing la-
bor market, mass migration, climate change, global competition for human capital
and investments, showing the problem of producing a meaningful and socially re-
sponsible participation of the individual in the life of the school, society, country,
commitment to spiritual and moral values of Russian society, observance of civil
rights and duties in society, respect for a large and a small country [3; 5; 8].

Civic identity is based on national, state and ethnic identity that correlates
with them. Jean Rousseau underlined that "...for the State it is important that each
citizen has a religion that would make him love his duties but the tenets of this
religion .... relate to morals and duties" [7]. Man, being a citizen, identifies himself
with the political society to which it belongs, and promotes stability and unity
[12, 242 - 244]. Civic identity implies a positive unit relation to each other, social
groups and movements, state. Fukuyama warned that the success not only of so-
cial relations but also the efficiency of an economy is directly proportional to the
"radius of trust" [10]. Civil identity means experience and personal awareness of
the value of belonging to social communities on cultural basis [11, 158 — 179; 2],
identification with state-territorial space of the country, a sense of solidarity, of
responsibility for the situation in the country, "the way we are" [1, 213-244].

The study was carried out from 2019 to 2020 in Municipal secondary school Ne
49 with profound study of the English language of the city of Chita, Chita College
of railway transport, branch of Irkutsk state University of railway messages. In the
study 128 students, 10 teachers were involved. In-depth interviews and test "Who
am [?" (M. Kun, T. Macpartland; modification of T. V. Rumyantseva) were used
to define civic identity.
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The results of the study show that 51% of respondents show social infantilism
in relation to their own citizenship, which indicates the violation of the mecha-
nisms of social adaptation and socialization. 15% of respondents find the rejection
of social policy, since education and health are based on values characteristic of
a market economy. The instability of the social status of the parents makes the
teenagers to think about the future in terms of social insecurity (39%). 13 % of
respondents do not believe in the existence of positive life prospects. 7 % of teen-
agers believe that they have no reason to be proud of their country.

Multiethnic Zabaikalie is represented mainly by two ethnic groups: Russians
(89,9 %) and Buryats (6,8 %), characterized by the belonging to different language
groups (respectively to Slavic and Mongolian), differences in religion (Christian-
ity and Buddhism). The application of methods in-depth interviews showed that
religious identity cannot be considered an integral element of civil identity and
self-determination. However, since Christianity and Buddhism are aimed at in-
creasing the spiritual potential and strengthening the moral foundations of society,
then perhaps they could serve as the basis for the formation of a civil position.

Respondents’ basic categories, which include social and role ("student", "sis-
ter", "brother", "daughter", etc.), gender ("girl", "guy", "girl", etc.), generic-spe-
cies ("human", "Homo sapiens") identity, are 67% in the set of all descriptions.
Ethnic identity is represented in 5,9 % of respondents. According to the results of
surveys of civic identity is expressed vividly: 78 % of students who participated
in the study, called themselves Russians or citizens of Russia. Russian identity of
adolescents of multinational Zabaykalsky Krai is expressed more intensively than
ethnic one. However, 72% of respondents stated that "respect for the dignity of
my people" is extremely important for a comfortable psychological well-being.
The study also found local identity, manifested in the identification with homeland
("Siberian", "the inhabitant of Chita").

So, adolescents are socio-age group, which are characterized by the search for
his "I as a citizen" and their place in the life of the country. We agree with the posi-
tion of S. V. Patrushev, who believes that the basis of formation of civil identity
is involvement in political life, "the potential and confidence of citizens in the
ability to influence the political decision-making", the opportunity and ability of
citizens to determine their own destiny as the "equal and worthy of respect hu-
man beings". It is encouraging that for the overwhelming majority of adolescents
in Zabaykalsky Krai, despite the change in cultural and civilizational map of the
world, is characterized by Russian civil identity and sense of social responsibility
for the prosperity of the region.

The recognition of civil identity of a teenager would allow him to act as a
worthy representative of the society and have a meaningful impact on the develop-
ment of civil society. Otherwise, his activity is a threat of adverse social impacts.
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Annotation. The article touches upon the sources, factors, and indicators of
anti-corruption potential. The purpose of the study is to identify the personal de-
terminants of the development of anti-corruption potential of the individual. The
article introduces the analysis of the current state of the problem of the develop-
ment of anti-corruption potential, substantiates the interpretation of this concept,
highlights the key problems in the field of anti-corruption education. The results
of an empirical study are also presented. The respondents were 68 first-year stu-
dents of the Transbaikal State University aged from 19 to 25 years. The factor
analysis of aggregated data allowed us to find out 6 significant factors (76.8 %
of the variance). Factor 1 (31.6 %) contains the positive aspects of life: satisfac-
tion with self-realization and achieved results, the ability to make decisions, and
freedom of choice in the form of an action, the aspiration for the future perceived
as something attractive; the ability to integrate and control different activities
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and conduct, manage and control the emotions effectively enough, a sense of self-
worth according to the criteria of spirituality, the richness of the inner world,
the interest in life, a high level of optimism; internality connected with achieve-
ments, family relations. Factor 2 (16.4 %) includes such parameters as illusory
freedom of choice, lack of confidence in the ability to build your life according to
your ideas, disbelief'in your ability to control the way of your living; self-blame,
internal conflict, fear of entering your world; an external locus of control. Factor
3 (6,8 %) covers the perceptions of people as of non-independent personalities;
characterized by dissatisfaction with their abilities, a high level of emotional ten-
sion, preparedness to accept their life's failures; denying of problems, closedness.
The results of the research can be used for the development of anti-corruption
education programs.

Keywords: anti-corruption potential, sources, factors, indicators, threat, de-
viation, anti-corruption activities.

The spread of various forms of corruption in the transitive area of a dynami-
cally developing world requires a systematic analysis of its causes and factors. Ac-
cording to the Transparency International research in 2018 Russia took the 138®
position of 180 participants due to the Corruption Perception Index, or CPI. The
etymology of the term "corruption" discloses its meaning. In Latin, corruption
means "the seduction, bribe", "spoiled", "to spoil, to seduce, to entice, to pervert,
to lure". The consequences of corruption connected with the national threat, jus-
tice, welfare, trust, require close attention not only to the structure and way of
organization of corruption, the causes and social conditions of its origin, but also
to the circumstances, factors, indicators of the development of anti-corruption po-
tential [18].

The international anti-corruption approach has led to understanding that cor-
ruption is a real problem and it requires the establishment of a uniform, consistent,
and effective international anti-corruption regime. The elimination of corruption is
a difficult task, and none of the ways of preventing it is perfect. Despite strict leg-
islative requirements, the direct anti-corruption measures don’t bring the desired
results. The UN Convention is against several acts of corruption, but now there is
no decent system for ensuring law enforcement [23, pp. 249-270.].

Anti-corruption activities according to the National anti-corruption plan in-
clude both law enforcement, educational and other measures aimed at forming
anti-corruption behavior and developing legal awareness of the society [17].

Corruption can never be eradicated, but it can be reduced by monitoring the
structure and dynamics of the development of anti-corruption potential, imple-
menting some innovative projects of anti-corruption education, including civil
control, social modeling of public opinion connected with corruption crimes, in-
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creasing anti-corruption awareness about legal ways of getting social guarantees
and services, and promoting anti-corruption behavior.

Being a social phenomenon [7, pp. 187-193.] corruption is considered as a deriv-
ative of the human factor, an element of social reality, an objectified result of the sub-
jective activity of factors, a kind of marker of the state of uncertainty, disorganization
of society. In this research, we will review the anti-corruption potential, which oc-
curs in a variety of forms and functions. The purpose of the research was determined
by the significance of this problem. We are going to study the sources, factors, and
indicators of the development of anti-corruption potential in the transitive society.

According to World Bank experts, the indicators of anti-corruption potential
are the efficiency of public administration, political stability, and transparency of
political processes.

The sociological analysis allowed to A. Pinchuk to consider corruption in the
conditions of diverse social realities such as a social concept, an innovative type
of deviant behavior, a special type of latent social activities, including sensory
perception and the inner imagery itself [12, pp. 80-95].

Based on the theory of anomie, the source of the corruption potential devel-
opment is weakening of social connections, "disorders of organic solidarity" [4,
p- 361-403], mismatch of cultural goals and institutionalized activities of their
achievement, implicit paradigms of the estimation of culture [10].

According to the interactionist theory of deviance [1, p. 202] introduced by
Gary Stanley Becker, the development of anti-corruption potential is based on the
social interaction of the subjects and their reaction to each other.

S. Karepova and S. Klimovitsky introduced a theoretical model that includes
"external" factors, or environmental factors that are internalized by the individual
and determine the social context, and "internal" factors of social behavior, or fac-
tors of social self-regulation (systems of values, social attitudes and dispositions
of individuals) [5, pp. 73-78].

The complex dynamic interaction of the factors of social self-regulation with
institutional, material and socio-cultural conditions or environmental factors, cre-
ates the motivation for a sensible choice of a social behavior model.

One of the most important studies of pedagogical knowledge, the subject of
which is the research of the anti-corruption education of students from the posi-
tion of creating of anti-corruption ideology, proper citizenship, and personal and
education values, is the identification of structural elements of the source of the
corruption potential.

According to the general definition of "corruption potential" it is the latent op-
portunity of a subject to implement some corruptive activities, due to the personal,
moral, professional deformation; the ability to exchange or use the managerial
resources [7; 3, pp. 134-135; 8, pp. 20-32].
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Based on the previous content, economic, political, socio-cultural, psychologi-
cal, pedagogical, and situational conditions can be identified as the basic sources
of the corruption potential development.

The flexibility, uncertainty, multiplicity, and variability of a transitive society
give a new understanding of sociocultural activities. On the one hand, transitivity
uncovers the adaptive potential of a person, on the other hand, it influences the
content of the value-semantic space of the subject [22, pp. 55-68].

In the meta-scientific area, the study of the determinants of anti-corruption
potential is promising because of the perspectives of a subjective approach. Sub-
jectivity as a systemic quality of a free individual allows you to be the creator of
your life, build yourself and the world around you, change your spiritual image.

Under the extreme conditions of social anomie, subjectivity implies the ma-
turity of a value-semantic system, in which a person's ideas about the world and
himself, psychological and subjective well-being of the individual, the ability to
use self-regulation and reflection methods are shown [19]. Subjectivity is charac-
terized as the "implantation" of a person in the social reality of a certain space-
time continuum and appears in the process of conscious deployment of its poten-
tial. Pierre Teilhard de Chardin [8, pp. 51-61, 191-203] postulated that the symbol
of the human way of living is reflection. Reflection is a special competence con-
nected with the willingness to analyze and correlate your actions with the social
situation. The development of the subjectivity of personalities who can resist the
pressure of corruption is a continuous systematic process associated with the for-
mation of the so-called “super adaptive” way of functioning in the conditions of
social anomie focusing on the spiritual and moral development.

The formation of a negative attitude to corruptive behavior involves studying
the image of a corruptive person [13, pp. 12-27]. At the level of common attitude of
people, there is rather a tolerant attitude to corruption, which reflects the mentality
of the Russian society and shows it as a complex system of political views, atti-
tudes, stereotypes, value-semantic components due to cultural, historical and socio-
psychological realities, religious, ethnic, and social preferences that determine the
behavioral patterns of an individual, or a social and ethnic group [21; pp. 55-64.].

O. Vanovskaya examines the internal determinants of the corruptive behavior
of the individual at the following levels: value-semantic, cognitive-moral, emo-
tional, regulative and behavioral [2, pp. 323-328].

The descriptor of the most important meaning of life which is full of corrup-
tive behavior is the desire to get some false self-assertion with the help of having
wealth, power, and fame. At the cognitive and moral level, low anti-corruption sta-
bility is indicated by the undifferentiated structure of attitudes and lack of aware-
ness of the motivation for proper moral behavior. At the same time, the lack of
direct access to cognitive processes and the significance of subjective interpreta-
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tion processes are evidenced by the research of L. Ross and R. Nisbett [15, pp.
149-153]. The emotional process can be determined by the situation. However, as
we know, there is a congenital tendency to get a certain kind of experience. At the
emotional level, high anti-corruption stability is indicated by the satisfaction with
life, profession and social status, adequate self-esteem, and positive self-attitude.

Defining the personal determinants of the tendency to corruptive behavior, O.
Vanovskaya pays her attention to the location of the personal control, which deter-
mines the specifics of the regulatory level, and the type of response that dictates
the behavior of an individual.

The study is based on the REC "Interdisciplinary research of human develop-
ment in the educational environment". The purpose of the research is to identify
the personal determinants of the development of anti-corruption potential of the
individual. The respondents were 68 first-year students of the Transbaikal State
University aged from 19 to 25 years.

The study of meaningful-for-life orientations as the complex socio-psycholog-
ical formations that determine the boundaries and vector of self-realization of the
individual was made with the help of the method of "Testing of Meaningful-for-
Life Orientations" by D. A. Leontiev, an adapted version of the "Purpose-in-Life
Test" by J. Crumbaugh and L. Maholic. To study self-relation, the method of self-
relation research was used by S. Panteleeva. The indicators of satisfaction of life
were studied with the help of the questionnaire "Life Satisfaction Index" created
by B. Neugarten (Russian adaptation of N. Panina). The locus of control was stud-
ied with the help of the questionnaire "The Level of Subjective Control" made by
E. Bazhina, E. Golynkin, and A. Etkind.

The factor analysis of the aggregated data (processing was carried out in SPSS
23.0) found out 6 significant factors (76.8% of the variance). Factor 1 (31.6 %)
contains positive aspects of life: satisfaction with self-realization and achieved
results; awareness of the ability to make decisions; a sense of freedom of choice;
aspiration for the future perceived as something attractive; the ability to integrate
and control activities and conduct, manage emotions and monitor them effective-
ly; a sense of self-worth according to the criteria of spirituality, the richness of the
inner world; the interest in life, a high level of optimism; internality connected
with achievements, family relations.

Factor 2 (16.4 %) includes such parameters as illusory freedom of choice, lack
of confidence in the ability to build your life according to your ideas, disbelief in
your ability to control the way of your living; self-blame, internal conflict, fear of
entering your world; an external locus of control.

Factor 3 covers (6,8 %) the perceptions of people as of non-independent person-
alities; characterized by dissatisfaction with their abilities, a high level of emotional
tension; preparedness to accept their life's failures; denying of problems, closedness.
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As the other factors reflect the values of individual scales, a detailed analysis
of this phenomenon is necessary in the context of our research. In the future, we
plan to study the features of the style of self-regulation of behavior, the degree of
development of reflexivity.

Hence, the anti-corruption potential of the individual means the integral unity
of latent capabilities of the subject to resist anti-corruption pressure through emo-
tional and moral strength, the development of the ability to predict and assess cor-
ruptive situations appropriately.

Conclusion

The process of developing the anti-corruption potential of an individual in a
transitive society is associated with the formation of its subjectivity, the ability
to reflect in a situation of corruptive pressure. The results of the research suggest
the need to analyze the personal determinants of anti-corruption potential, which
are manifested at the cognitive level in satisfaction with self-realization and the
achieved results, self-management, the ability to make decisions, a high degree of
freedom of choice, and a positive aspiration for the future; at the behavioral level
- in the ability to integrate and control activities and conduct; at the emotional
level - in the effectiveness of managing emotions and the ability to monitor them
properly; a sense of self-worth according to the criteria of spirituality; in a high
level of common internality.

Internal conflict, low levels of self-esteem and self-acceptance, increased self-
blame, lack of self-confidence, externality do not allow the respondents to repre-
sent themselves as subjects who can resist corruption pressure.
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Abstract. The paper highlights the impact of volunteering activities on
medical students’ education and upbringing. Pro-social aspect of volunteering is
characterized. The authors analyze directions of students’social activities as well
as age, gender and motivation of medical students participating in volunteering
activities.

Keywords: upbringing, volunteering activities, pro-social behavior, social re-
sponsibility, value orientations.

Pro-social behavior may be manifested by volunteering activities. There
exist numerous definitions of the concept “pro-social behavior”. Taking into
consideration this great diversity of definitions, we can define the essence of
human pro-social behavior as an activity aimed at the good for other people and
the whole society, a socially useful behavior which has no other benefits for the
person helping except moral reward. Besides, there’s an opinion of evolutionists
concerning pro-social behavior. They believe that pro-social behavior evolving
with the mankind is aimed only at human genotype preserving and maintaining, at
mankind survival anyway, despite the disasters of the surrounding world.

Education as a social cultural mechanism determines stabilization of the society
and a holistic development of individuals by means of their mastering of social
cultural values, thus being a stable basis of formation of their pro-social behavior.
The key personality factors of pro-social behavior are empathy, predisposition to
altruism, focusing on cooperation as a value, social responsibility, internal locus of
control, low egocentricity level. Giving help, sharing, donation, collaboration, and
volunteering activities are considered to be pro-social behavior manifestations.
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Volunteering as a socially significant activity has an important educational
potential. According to Anton Makarenko, the principle of mutual support and
assistance must be one of the leading principles in educating and upbringing the
collective of pupils. The founder of Russian scientific pedagogy, Konstantin Ush-
insky believed that upbringing “must vigilantly care how to enable the individual
to find some useful for the mankind labor, on the one hand, and to inspire him
to work tirelessly, on the other” [1]. In terms of pedagogy volunteering activity
is considered to be an instrument of development and implementation of social
upbringing, value orientations, social responsibility, social experience and pro-
social behavior being the source of good for people and the society in general.

Pro-social behavior should be considered as an important constituent of a
general psychological culture. According to the modern progressive demands of
both state educational standards and labor market, medical graduates must pos-
sess a wide range of common cultural and professional competences, knowledge,
skills and habits including psychological culture, psychological literacy, flexible
intelligence, openness to new experience, the ability to overcome difficulty com-
municating, readiness to improve their own performance, capability of working
successfully with new psychological risks initiated by the modern society. Psy-
chological culture as an important component of the general culture of a doctor
can be brought up in the educational environment of any educational institution.

Upbringing of students is a vitally important part of the educational envi-
ronment of the Chita state medical academy. There exists the youth volunteer
movement “You’re not alone!” within the framework of the Academy educational
activities. Volunteering activities are arranged according to the following direc-
tions: assistance to the medical institutions in caring after the patients, work in
perinatal care centers, and in children’s and social shelters, constant sanitary edu-
cation work aimed at raising medical literacy among the population, religious
education work, promotion of healthy lifestyle, planning and implementation of
socially significant projects, arrangement and hosting of various educational and
entertainment activities for various population groups: other students, children,
the disabled, the aged, etc., environmental protection activities, arranging and
collecting donations for those in need, charitable handiwork for pre-term infants,
career guidance for schools, encouragement of voluntary blood donation, work as
animal shelter volunteers. Students of the Chita state medical academy partici-
pate in the activities of 17 volunteer squads, the oldest of which is “The endor-
phins” founded in 1999, the newest are “The heart of surgery” and “The youth of
the all-Russian people’s front”, both founded in 2019.

The survey was conducted to reveal the volunteers’ age, gender, preferences
and motivation. There were 101 respondents. All of them were medical students,
participants of volunteer squads. According to the data obtained, there were
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88.7% female volunteers and 11.3 % male volunteers. They were divided into the
following age groups: 24.5% volunteers aged 17-18 years; 46.2% - aged 19-20;
24.5% - aged 21-22; 4.8% - aged 23-24. The respondents were students of the 3
faculties: Medical, Pediatric, and Dental. 41% respondents were future pediatri-
cians. The distribution of the volunteers into squads was the following: 23.8%
respondents were members of the squad “Give a smile”, 14.5% - “Buyan”, 11.3%
- “The youth of the all-Russian people’s front”, 9.7% - “Young dentists associa-
tion”, 9.5% - “Atlant”, 8.2% - “Together with Nature”, 6.4% - “Volunteer doctors”,
4.6% - “Panacea”, 3.8% - “Happiness on the palm”, 7% - members of 7 other
volunteer squads. Motivation was also analyzed. The possibility to help other
people (43.4% respondents) was the key reason for participating in volunteering.
22.6% respondents were attracted by the possibility to get new social experience.
16% volunteers got new interests and hobbies. Meeting new people attracted 9.4%
volunteers. 8.6% volunteers were active supporters of environmental protection.
Based on the findings, we can draw a conclusion that the need for helping other
people was the main value orientation for medical students, determining pro-
social behavior of volunteers.

Currently, during the coronavirus pandemic, 70 students of the Chita state

medical academy have been participating for 7 weeks as volunteers in the ac-
tivities of the regional department of the all-Russian volunteer movement “We’re
together”, helping the aged and all those in need staying home due to the self-
isolation regimen and quarantine. Volunteers have to accept and register over the
phone the requests for food products or medications, and then to supply delivery
of these items to those in need. Moreover, 316 medical students and 138 medical
residents work as nurses and junior medical personnel in the hospitals. Thus we
can say that all these efforts and social activity of volunteers and other medical
students is aimed at survival and preserving of mankind despite this greatest life-
threatening disaster defined as “coronavirus pandemic”.
Within the framework of axiological approach, participation of medical students
in socially significant activities is considered to be a value, developing future doc-
tors’ personality and psychological culture, encouraging their altruism, empathy,
social intelligence, stable pro-social behavior, endeavor at responsibility not only
for their own lives and well-being but for the lives and well-being of other people
and the whole society.

Acknowledgments and funding:

The article was written with the help of research materials and the financial
support of the Council for Scientific and Innovative Activities of the Transbaikal
State University, project No. 297 "Subject approach to the formation of a student's
professional identity during high education".

EEES | 67



Scientific research of the SCO countries: synergy and integration

References

1. Adushkina K.V. Students’ volunteering activities as a way of developing
psychological culture. Problems of modern science and education. 2014. [Elec-
tronic resource]. Available at: https.//cyberleninka.ru/article/n/volonterskaya-
deyatelnost-studentov-kak-sredstvo-razvitiya-psihologicheskoy-kultury

2. Alieva L.V. Konstantin D. Ushinskiy about pedagogical rules of upbringing
of human being. Domestic and foreign pedagogy. 2014. [Electronic resource].
Available at: http.//cyberleninka.ru/article/n/k-d-ushinskiy-o-pedagogicheskih-
pravilah-vospitaniya-cheloveka/

3. Bluzhin I. A., Basov E.N., Tikhomirova T'V., Ageeva N. A., Romanova M.L.
Students’ volunteers collective as a subject of socially-oriented activities. Scien-
tific notes of the university named after P.F. Lesgaft. 2015. [Electronic resource].
Available at: https://cyberleninka.ru/article/n/volonterskiy-kollektiv-studentov-
kak-subekt-sotsialno-orientirovannoy-deyatelnosti:/

4. Bogdanova E. V. Pedagogical conditions of organization of volunteer activ-
ities of pedagogical institute students. Siberian pedagogical journal. 2013. [Elec-
tronic resource]. Available at: https://cyberleninka.ru/article/n/pedagogicheskie-
usloviya-organizatsii-volonterskoy-deyatelnosti-studentov-pedagogicheskogo-
vuza/

5. Vakulenko O.V., Galushchinskaya Yu.O., Ryumina Yu. N. Features of
pedagogical support of volunteer activity of students of pedagogical higher
education institution. Modern pedagogical education problems. 2018. [Elec-
tronic resource]. Available at: https://cyberleninka.ru/article/n/osobennosti-
pedagogicheskogo-soprovozhdeniya-volonterskoy-deyatelnosti-studentov-ped-
agogicheskogo-vuza/

6. Erdyneeva K.G. University educational environment as a subject of hu-
manitarian expertise. Humanitarian vector. Series: pedagogy, psychology. 2012.
#1 pp.82-90

7. Erdyneeva K.G. The axiological orientation of the students’ political men-
tality. Man and his values in the modern world. 1V International scientific confer-
ence’s proceedings. Edited by K.G. Erdyneeva.2015. pp.198-213

8. Martynova T. N., Gavlo E. A., Tsveklinskaya K.A. Social volunteer activity
of university students in conditions of inclusive education. Professional educa-
tion in Russia and abroad. 2019. [Electronic resource]. Available at: http://cy-
berleninka.ru/article/n/sotsialnaya-volonterskaya-deyatelnost-studentov-vuza-
v-usloviyah-inklyuzivnogo-obrazovaniya

9. Meizhis I. A., Pochebut L.G. Social psychology. 2010. [Electronic resource].
Available at: https://www.litmir.me/br/?b=217847p=1/

68 || International Conference



FAHBEFKIREAIT: PR A — R

10. Sventsitskiy A.L., Kazantseva T. V. Everyday pro-social behavior of per-
sonality as accumulation of social capital. St. Petersburg University messen-
ger. 2015. [Electronic resource]. Available at: https://cyberleninka.ru/article/n/
povsednevnoe-prosotsialnoe-povedenie-lichnosti-kak-nakoplenie-sotsialnogo-
kapitala

11. Chuikova 1.V. The role of voluntary activities in the organization process
of adaptation of students of the university. 2016.[Electronic resource]. Available
at:  https://cyberleninka.ru/article/n/rol-volonterskoy-deyatelnosti-v-organizat-
sii-protsessa-adaptatsii-studentov-vuza

EEES [



Scientific research of the SCO countries: synergy and integration

SRR, RN MREAATE)
COLLECTIVE INTELLIGENCE, "SMART CROWDS" AND THE
ACTIONS OF SCIENCE

Openkov Mikhail Yurievich

Doctor of Philosophical Sciences, Full Professor
Northern (Arctic) Federal University

Tetenkov Nikolai Borisovich

Candidate of Philosophical Sciences, Associate Professor
Northern (Arctic) Federal University

“In insects with social lifestyle, there is division of labor. Scientists have long
used the concept of “superorganism,” in which each individual is only part of
something larger. In the forest, typical representatives of this phenomenon are red
wood ants "[1]

In 1911, Wheeler's article, “The ant-colony as an organism”, was published.

In it, the author first formulated and defended the idea, which later became
known as the concept of superorganism. According to this concept, a colony of
social insects is a real organism, quite comparable in composition, organization
and basic life functions with an ordinary organism. Communication mechanisms
bind all parts of a superorganism into a single whole, and make it possible to
maintain the stability of their basic properties. The superorganism is capable of
responding to external influences quite reasonably and behaving as a whole. [2]

Kevin Kelly sees the origins of theories regarding suddenly-occurring properties
in the teachings of William Morton Wheeler, an expert on the behavior of ants.
Wheeler called insect colonies superorganisms and determined the ability of the
swarm to perform tasks that separate individuals cannot perform as “suddenly
arising properties” (emergent).

A superorganism, like an organism, is a unit of natural selection. Families,
colonies, which more successfully than others provide themselves with food and
withstand adverse external influences, grow faster and spawn more descendants.

At the stage of development of superfamily structures of ants, associations of
colonies arise. Such associations are most clearly manifested in the northern forest
ant, which has become due to this one of the most numerous species of our forests.
The system of interconnected colonies - federation - arises precisely in conditions
of overpopulation and lack of hunting grounds.
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In a federation, each colony retains its structure with the dominance of the
mother ant hill. The most important thing here is the principle of unification of the
colonies. Unification should be such that it does not affect the internal structure of
constituent units, does not destroy the principle of colonialism. Otherwise, instead
of several colonies, one will appear, consisting of many anthills. And the more
nests in the colony, the more ephemeral it is. [3]

Biological and artificial systems exhibit the same properties of what might be
called a “swarm system”:

1) lack of centralized control;

2) independence of elements;

3) high connectivity of elements;

4) spider nonlinear conditionality of their influence on each other.

Steven Johnson's 2001 book "Emergence: The Connected Lives of Ants,
Brains, Cities, and Software", shows that the patterns Kelly transferred from
biological networks to technology networks apply to cities and to Amazon.com’s
recommendation system.

The movement from elementary rules to sophistication is what the
emergence is.

As for cities, the emerging mind here is like an ant, although every single
person, at least, has a potential consciousness.

Bernardo Huberman, deputy director for science at the HP Laboratory of
Information Dynamics, conducted a study on the emergence of the beginnings of a
collective mind. Huberman presented computer networks in the form of ecologies,
markets in the form of public computers, and interactive communities as a
public mind. Huberman considers fruitful the idea of representing the emerging
/ emergent mind / intellect as a public computer. The mind manifests itself in
collectives, like insect colonies, in social and economic behavior within society,
scientific and professional communities. Where a large number of individuals
capable of solving local problems, which can be interpreted as calculations,
participate in collective behavior, a number of problems that are beyond the power
of any individual representative are successfully solved. When a huge number
of individuals process symbolic information and interact with each other, new
patterns appear in their general behavior. These are the laws of quantitative order.
They are subject to trial verification.

Smart crowds — an unpredictable, but partially descriptive emergent
property of the present world, which manifests itself as more people start using
mobile phones, more and more microchips - communicate, more and more
computers - determine their location, more and more technology - integrate into
our clothes, more and more people - use new information tools to create new
social practices. Human social networks and communities, in fact, have existed
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for many millennia before their online counterparts appeared. Both of them have
established themselves as reliable and stable social structures that have passed
all the tests of time. They appeared again and again, despite collapse or peak of
civilizations. People by their nature definitely gravitate to this type of interaction.
Human social networks have one interesting feature - they are all absolutely
unique. [4]

And no matter what the champions of hierarchies say, social networks are
invincible. Today they form the basis of the so-called civil science, that is, the
union of professionals and amateurs to solve a specific problem.

People tend to represent science as a sphere where “lone geniuses” or “cabinet
scientists” work. Current researchers and especially experimenters are constantly
working in large groups. A classic example was the discovery in 1994 of the “true
quark”, it was attributed to 450 physicists.

The more productive and famous a scientist is, the more inclined he is to
collaborate with colleagues.

Scientists collaborating with each other are more productive and more often
achieve. If two groups of scientists make the same discovery, the most famous is
attributed to his honor. You can call it the effect of Matthew. For whoever has
will be given more, and they will have an abundance. Whoever does not have,
even what they have will be taken from them (Matthew, 25:29). In short, luck
invites luck. The Matthew effect can be considered as a heuristic device, a way,
a filter, with which scientists can sift the flow of daily information. Since much
effort is wasted in science, the Matthew effect provides attention to works that
might go unnoticed. Universal explanatory schemes are hard knowledge, which is
a collective social product of thinking.

Strictly speaking, it is incorrect to state that an individual thinks. It is much
more correct to insist that he moves further in thinking than people who thought
before him. He finds himself in an inherited situation with patterns of thinking
adapted to this situation, and tries to develop further inherited methods of reaction
or replace some of them in order to work more adequately with new challenges
that arise as a result of shifts and changes in his situation. An extremely important
issue is to find out how universal explanatory schemes are formed.

In this we see the mutual penetration of philosophy, the sociology of knowledge,
knowledge management and the theory of artificial intelligence.

Artificial intelligence - practical philosophy.

To find the key to solving the most complex puzzles of our time - quantum
gravity, dark energy and dark matter - we may need a different type of intelligence
than human. In fact, perhaps we will need to invent an intermediate intellect that
will help in the formation of a more complex mind, which man cannot create on
his own. We need ways to think differently.
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Today, many scientific discoveries require the unification of the intellectual
efforts of hundreds of people. In the near future, we may encounter classes of
problems so deep that solving them will require the combination of hundreds of
different types of intellects.

Already today, the mathematical evidence offered by the computer is perceived
by many with great reluctance. Human intelligence is not able to understand them,
so it has to rely on the sequence of algorithms, and this requires new understanding
skills when they can be trusted.

This will let us down from the cultural line, since it will be psychologically
difficult for a person to accept answers from foreign intelligence. Interaction with
artificial intelligence will require similar skills from us, as well as expanding the
boundaries of our perceptions.

Built-in artificial intelligence will change the way we do science. The
scientific method is a way of knowing, but it is based on the existing mechanisms
characteristic of man. After adding a new type of intellect to this method, science
will have to build and develop in accordance with the criteria of a new intellect. [5]

From that moment, everything will change.

Therefore, we should start now: learn to understand the intelligence of other
living beings and other ways of thinking. This is the goal of cognitive science.
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Abstract. The paper is devoted to the rhetorical figures one of the important
mechanisms for achieving this speech ideal in terms of such an important com-
municative quality of speech as its expressiveness. The paper considers the issue
of preparing a future specialist for the effective intercultural communication and
rhetorical figures, which must be purposefully and on a systematic, classification
basis introduced into the daily practice of his speech-thinking activity

Keywords: figure of speech, rhetorical figures, speech-thinking activity, com-
municative effect, communication, cognitive model, linguistic personality.

The communicative effect of the act of the intercultural communication is di-
rectly determined by the ability of the language personality to optimal speech-
thinking activity. According to the requirements of the rhetorical theory, effec-
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tive speech is recognized as "expedient, influencing, harmonizing" [Mikhalskaya,
1996]. Rhetorical figures are the important mechanisms for achieving this speech
ideal in terms of such an important communicative quality of speech as its expres-
siveness.

As V. N. Toporov notes, there is no exhaustively accurate and generally accepted
definition of speech figures in linguistics. The term itself is used in various senses,
most often approximate, but there is a tendency to attach this term and identify its
linguistic meaning. This ambiguity is rooted both in the history of the term " figures
of speech "(and, more broadly," figures"), and in the desire of linguistics to assimi-
late a concept that existed outside of its framework. The term "figure" is associated
by ancient tradition with Anaximenes of Lampsacus (4th century BC). Figures were
considered as the main object of the section of rhetoric dealing with "poetic" seman-
tics, and were understood as means of changing the meaning, evading the norm. The
connection with the language was characteristic of the entire ideological and cul-
tural context in which the concept of figures emerged. Already representatives of the
elite school of philosophy (6-5 centuries BC), who questioned the thesis about the
natural and necessary connection between a name (word) and a thing, put forward
the concept of conditionality of such a connection, which assumed the fundamental
possibility of building its new forms, different from the existing ones, interpreted
as stylistically neutral. Recognition of the possibility of different forms of verbal
expression of the same content led to the idea of choosing stylistically marked forms
and using them to convince the listener, guide his soul. Thus, the language itself has
become a means of psychic influence on the listener through its own characteristics.
It is not surprising that Gorgias (5th-4th centuries BC), whose name is associated
with the birth of rhetoric, is, according to ancient sources, the "inventor" of verbal
figures. The origin of the doctrine of figures of speech is Aristotle, who used the term
"figure" in relation to the structure of speech. The definitions of figures were opera-
tional and therefore allowed them to be reformulated in a strictly linguistic sense. For
Aristotle and his followers, figures of speech became the object of research for the
first time. Thus, Theophrastus emphasized the contrast between practical and artistic
speech and the number of elements that make speech majestic, along with the choice
of words and their combination, as well as the figures that these combinations lead
to [Toporov, 1990]. Next, we present two definitions from the dictionary of foreign
sources in the publication "Theoretical poetics: concepts and definitions. Anthology
for students of philological faculties / N. D. Tamarchenko (Moscow: RSHU, 1999):

The rhetorical figure (type of speech) is one of the typical means of language
expression that uses the sound, semantic and emotional qualities of expressions and
their combinations in order to achieve the desired impression. From an unlimited
number of ways of expression within the framework of classical rhetoric and poet-
ics, those that are recognized as more effective and recommended are marked and
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repeated in speeches and literary works, they are divided into groups depending on
the mechanism of formation and application, and they are given names. There are
usually figures of thought that consist in changing the meanings and figurative use
of expressions (tropes); verbal, in which the effect is achieved through appropri-
ate sound comparisons of expressions; figures of passion, which convey and evoke
emotions; grammatical, introducing changes to the usual syntactic structures, and so
on. rhetorical turns. These distinctions are not very precise and the sections overlap,
since the same shape can perform different functions simultaneously. The introduc-
tion of figures is also associated with the normative recommendations for the pro-
cessing of speech and so on. common places, i.e. repeated decorations in its schemes
and alternately used ways to enliven the style and convince, to move the reader.
Although figures appear in all varieties of language and in everyday speech, they
are of particular importance in a poetic style formed specifically for artistic purposes
(Sierotwiski S. Stownik terminow literackich. S. 89-90).

Rhetorical figures — in style and rhetoric, all those forms of language material,
deliberate and unintentional, deviate from the normal use of language or are con-
sonant with it, but emphasize it with special purposes, which are aimed at increas-
ing speech, accentuating individual parts or embellishing statements and-with the
help of their differentiation, naming and special processing-are extracted by rheto-
ric from natural languages. behaviors and became stamped stencils of the expres-
sion of certain patterns of thought. Distinguish: 1. Verbal figures that relate either
to the meaning of the word — as figurative and metaphorical tropes, to grammatical
irregularities-as grammatical figures, to sound effects - as sound figures; or to the
placement of words - as stylistic figures or sentence figures, and 2. Semantic or
semantic figures that reflect the content, formation and division of thought without
direct connection with the sound of the word and that are not affected by changes
in the placement of words (Wilpert G. von. Sachworterbuch der Literatur. S. 775).

Figures of speech as expressive " speech gestures "[Toporov, 1990, p. 542]
are traditionally considered in the rhetorical section "Elokution". Along with the
usual grammatical, stylistically neutral figures, they are included in the broader
concept of "figures of speech". Thus, in terms of terminological differentiation, it
should be emphasized that if in the broad sense the concept of a figure of speech
includes both visual language means (tropes) and expressive (figures themselves),
then when applied to the analysis of a specific language material, the term "figure
of speech” is usually used in the second, narrow sense.

In the educational process, it is advisable to use the following traditional defi-
nition as a working tool for students: a figure of speech is a speech turnover, a
special combination of words, a syntactic structure used to enhance the expres-
siveness of an utterance. In other words, these are special forms of syntactic con-
structions that enhance the impact of speech on the recipient.
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The most well-known and frequent syntactic features are the antithesis-a fig-
ure of speech that represents an opposition ("I am the king — I am the slave, [ am
the worm — I am the God"). G. R. Derzhavin); anaphora-repetition of the initial
word in each parallel element of speech ("I Swear by the first day of creation, I
Swear by its last day..." M. Yu. Lermontov); epiphora — repetition of a word or
sound combination at the end of several phrases; repeat (re-prize) - repetition of
sounds, words or expressions in a certain sequence; antimetabola — repetition of
the same words, but with changes in their syntactic functions and connections in
the immediate context (eat to live, not live to eat).

In the course of teaching effective speech activity, students of Philology can
be offered the following fairly convenient classification, according to which three
groups of figures are distinguished:

- figures based on the ratio of word meanings: antithesis (a turn in which the
meanings of words are sharply contrasted: "Where the table was food, there was
a coffin" (G. Derzhavin), gradation (the location of words, in which each subse-
quent contains an increase or decrease of values: I do not regret, do not call, do
not cry. (S. Yesenin), inversion (the location of words that violate the usual order:
our Amazing people (I. Ehrenburg), ellipsis (omitting any implied member: Men
are for axes (A. Tolstoy).

- figures based on the repetition of identical elements: anaphora (the repeti-
tion of identical words at the beginning of a sentence), epiphora (the repetition of
separate words or turns at the end of a sentence), parallelism (the same syntactic
construction of neighboring sentences), period (rhythmic construction, thought
and intonation in which gradually grow, reach the top, the theme gets its resolu-
tion, and then reduces the intonation tension).

- figures based on the expression of rhetorical address to the reader or listener:
address, question, exclamation [Vvedenskaya L. A., 2000].

Based on this classification, in the course of analyzing publicistic discourse,
we called the figures of the first group, based on the ratio of the meanings of
words — concepts in them (antithesis, gradation, inversion, ellipsis), semantical
and syntactic.

Figures of the second group, based on the repetition of identical elements
and having the property of facilitating listening, understanding and memoriz-
ing speech (repetition, anaphora, epiphora, parallelism, period), we qualified as
syntactic and regulatory.

The figures of the third group, based on the expression of rhetorical ad-
dress to the reader or listener, i.e. the techniques of dialogization of monologue
speech that attract the attention of the recipient (appeal, rhetorical question,
question-and-answer move, exclamation, etc.), we called communicative and
dialogic.
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In conclusion, we emphasize that in the course of preparing a future specialist
for effective intercultural communication, rhetorical figures should be purpose-
fully and on a systematic, classification basis introduced into the daily practice of
their speech-thinking activities. This lingo-didactic process should be carried out
in a coordinated manner, i.e. on the material of both native and foreign languages,
accompanied by reflection of students-with the fixation of general and ethnospe-
cific moments
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Abstract. The article reveals the content of the information war as an impact
of information and information flows on public opinion in order to achieve certain
results. The author argues that the main aspects of the energy security for export-
ers and importers countries of energy resources are different. In these conditions,
the media play a leading role in the implementation of information wars in the
field of energy security, and act as a means to achieve political and economic
goals, to form and establish the necessary social change.
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The information war is one of the innovations of the recent decades, the main
concept of which - the "new" war with bloodless methods. In the course of this
war, it is possible to obtain significant results, without attracting special attention,
without destroying the manpower and infrastructure of the enemy to defeat with-
out fighting.

The first person who used the term "information war" was an American expert
Thomas Ron in a report he prepared for Boeing in 1976, entitled "Weapon Sys-
tems and the Information War". T. Rona argued that information infrastructure was
becoming a key component of the American economy. At the same time, it has
become a vulnerable target, both in wartime and in peacetime. This report can be
considered the first mention of the term "information war".
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Information impact has always existed. In ancient times, for example, myths
were used as the first information attacks. So, the troops of Genghis Khan fol-
lowed the stories of their incredible cruelty, which greatly undermined the morale
of the opponents. The psychological attitude towards resistance, defense of the
fatherland and victory was also supported by the corresponding ideology and edu-
cation.

Information warfare is information management that can be open and secret in
order to achieve certain results [1]. There is another definition of information war-
fare is nothing like explicit and implicit targeted information impact of systems on
each other with the purpose of obtaining a certain gain in material field [2]. There
is also a broader definition of information warfare as actions are taken to achieve
information superiority by damage to information, processes, based on informa-
tion systems of the enemy while protecting own information, processes, based on
information and information systems [3]. The general definition for information
warfare today does not exist but from all existing definitions it is possible to allo-
cate a common feature: information warfare is any impact on the flow of informa-
tion with the purpose of obtaining a predetermined benefit.

It is believed that the concept of information warfare in its modern sense was
first used in “Desert Storm operation" conducted by the United States in 1991
against Iraq. the Concept used by the Americans, involved the violation of the
decision cycle of the enemy and was based on five elements: psychological op-
erations, electronic combat, deception and the physical destruction of command
structures and communication lines of the enemy.

The concept of energy security was formulated after the oil crisis of 1973-1974
. The International energy Agency (IEA) and interprets it as "adequate supplies
at reasonable price" According to the IEA, energy security in its entirety has three
components: 1) affordable and competitive supply; 2) reliable and stable supply; 3)
easily accessible and available sources of supply [4].

In the Russian Federation the definition of energy security presented in the
Energy Strategy of Russia for the period up to 2030 as "the state of security of
the country, its citizens, society, state and economy from threats to reliable fuel
and energy supply. These threats are determined by external (geopolitical, macro-
economic, market) factors and the condition and functioning of the energy sector
of the country" [5]. It also indicates that energy security is a critical component
of national security. Resource sufficiency determines the physical possibility of
deficit-free energy supply of the national economy and the population, economic
accessibility — profitability of such security at the respective prices, environmental
and technological validity — the possibility of extraction, production and consump-
tion of energy in existing at each stage of the technology and environmental con-
straints that determine the safety of operation of energy facilities" [5].
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Since April of 2015 all articles on energy subjects in the foreign press were
devoted to the antitrust case of the European Union against Russian state energy
giant “Gazprom”.

In 2015, the European Commissioner for Competition Margrethe Vestager
announced that the five member countries of the European Union (Bulgaria, Es-
tonia, Latvia, Lithuania and Poland) Gazprom is carrying out unjustified the high
pricing policy (gas prices in these countries are 40% higher than in other member
countries of the European Union). Gazprom was also accused of conducting
"cruel policy" in Czech Republic, Slovakia and Hungary [6]. It also highlighted
the "unfair policy" of Gazprom concerning restrictions of free sale of gas be-
tween the European countries.

Almost every article on the subject pointed to the fact that “Gazprom”
is a company owned by Moscow, and is a tool of Putin's policies in Europe.
However, no one article has no references to the third energy package adopted
by the European Union and aimed at liberalizing the European electricity
and gas market. "It includes six legislative acts providing for restrictions for
vertically integrated companies in the ownership and management of energy
transportation networks from the outside. Thus, the European Commission is
trying to divide the business of selling energy recourses and their transporta-
tion. According to the EC, this will increase competition, allow new players
to enter the market and reduce energy prices ’[7]. The reasons for filing a Eu-
ropean Union lawsuit against “Gazprom” are clear enough. For several years
, the European Union has been trying to diversify its own imports and reduce
its “dependence” on Russian gas. This intention is confirmed by the fact that
the European Commission approved the creation of the Energy Union, which
should ensure the energy security of the European Union. The main task of
this agency is the diversification of energy resources: reducing imports (now
the European Union imports about 53% of all energy resources consumed),
developing new energy production technologies - the main emphasis is on the
so-called clean and green fuel (which stands out as a positive thing for the
goals of this agency).

The articles of the news Agency "Bloomberg" stressed that at the moment the
European Union has no possibility of diversification of its gas supplies [8].

At the same time, Russia has the opportunity to diversify its own exports to
the Asia-Pacific region, and to reduce its dependence on Europe. This was reaf-
firmed at the fourth summit of the Conference on Interaction and Confidence
building measures in Asia (CICA), after which the press began actively discuss
the contract between “Gazprom” and CNPC. Unfortunately, the text of the agree-
ment was not represented by any of the Contracting party. If we consider the
foreign press, the signing of this contract not covered.
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The International Energy Agency has published a forecast on natural gas, ac-
cording to which for China there is a "Golden age", while Europe can't refuse
Russian supplies, despite the desire to do so in connection with the situation in
Ukraine. Russian news traced the mass media opinion that this contract would
negatively affect the relations between Russia and Europe and the United States.

At this stage you can see how the methods of information warfare are widely
used in the foreign press. First, given the "clean and dry" information, consisting
only of facts, then, there are the opinions of experts in this field. And in this case,
a positive impact that professionals, as a rule, are Russian. All information regard-
ing energy and related policies is given only to specific news agencies. From here
it is possible to judge that any discussion of the topic is suppressed, or experts and
news agencies do not see the point in discussing this topic (articles in the Russian
press regarding the above issues between the EU and Russia is three times less
than in foreign press).

Information warfare in the field of energy security are mainly based on eco-
nomic aspects associated with the desire of key players to establish control over
the most a large number of markets. On the other hand, the purpose of these wars
is to prevent the enemy to do the same. The most aggressive position in the in-
formation war for the capture of the European market are taking the US media
which, being formally independent and objective, actively pushing the position to
limiting the influence of Russian companies in the energy market of the EU.

At the same time in the Asia-Pacific region's energy companies of the Russian
Federation, by contrast, moved to the active expansion of its market. The success
of Russian companies in China are positioned in Russian press as the tremendous
achievements of the Russian Federation, which in turn is the inner element of in-
formation warfare aimed at maintaining the current government.

Thus, in the present economic and political aspects of information warfare in
the field of energy security is actually integrated into a single entity that can be
described as national security and national interests, both on domestic and global
levels

Information war in its conceptual development has largely expanded its "the-
ater of war", spreading from the level of actual support to the real local conflicts
om inter-state level to the levels of politics, business and even individuals. Now
information warfare has become a tool that is used in almost all spheres of human
activity and interaction.

Analysis of the tactics and methods of information warfare shows that much
more attention is paid to information and psychological operations whose primary
purpose is the impact on the public mental consciousness to disorient society of
the state of the enemy, the destruction of existing patterns of behavior (stereo-
types) and imposing preferred settings.
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We have been witnessing the birth of a new powerful “information-energy”
weapon, which has already been successfully used in the geopolitical confronta-
tion on the fronts of the info war.

The information and energy wars are directly related to the industrial develop-
ment processes of any society. Energy today is a determining factor in the exis-
tence of states, peoples and civilizations. Not only the financial well-being, but
also political stability in the country depends on the planned and stable production
and supply of energy. Anyone who controls energy and can exclusively control it
receives powerful levers of political influence.

The understanding of the essence of energy wars is embedded in the politi-
cal economy of the state and is directly related to the extraction and supply of all
types of energy carriers, as well as control over the main deposits of major fossil
sources, such as gas and oil. Today, the issue of having direct access to energy
resources leads to real military conflicts, since oil and gas are still fundamental
resources for the economies of developed countries.

Information and energy conflicts are accompanied by stuffing information
about certain actions taken by the parties to the conflict. Information and psycho-
logical operations found their application in mass media. Media is widely used at
the state level and at the level of private lobbyists for the formation of the "right"
opinions on the domestic and international levels.

In the field of energy security, information wars have intensified in recent
years, the most active phase of which takes place precisely in mass media. In
fact, the media are used in this area as a means of combating competing states on
energy exports (for example, against transport and pipeline projects with “Gaz-
prom” participation - “Nord Stream 2, “Turkish Stream”), and also as a means
of lobbying the interests of importers and transit countries. Energy prices, as well
as stock indicators of energy companies, have become quite susceptible in recent
years as an information tool.

The comparative analysis of foreign and domestic media shows that foreign
media have a stronger influence and more actively use information warfare meth-
ods. Ultimately, the goal of informational impact is to form the right opinion on
a certain problem. The foreign media are global players by their universal world-
wide recognition and authority. Domestic media, forming an opinion within the
country, are actually engaged in information protection. Thus, we can conclude
that the media play a leading role in the implementation of information wars in the
field of energy security.
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Annotation. the article considers the influence of adaptive yoga course on
the level of neurometabolism and adaptive reactions of the nervous system of
adolescent children with autism spectrum disorder. The goal of adaptive yoga
practice is to help the child in any initial state achieve the maximum possible and
complete development. Regular practice of yoga has a beneficial effect on the
psychosomatic state of children with special needs. The main emphasis in practice
is placed on the development of cerebral hemispheres and interhemispheric
connections, concentration of attention, development of coordination of movement
and feeling of one s body.

Keywords: adaptive yoga, correction, autism spectrum disorder, adolescent
children, neurometabolism, adaptive capabilities of children with autism spectrum
disorder.

Autism spectrum disorder (ASD) is a complex disorder that includes a number
of cognitive, behavioral, and sensory problems. In addition, disorders of the auto-
nomic nervous system, digestion, and metabolic processes are often characteristic
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of people with ASD. However, the features of metabolic processes and adaptive
reactions of the brain of adolescent children with autism spectrum disorder are still
poorly understood. It is known that yoga favorably affects the psycho-emotional
background, helps to improve self-regulation and behavior in children with cogni-
tive impairment.

Adaptive neuroyoga is an effective and at the same time quite simple method
of rehabilitation of children with developmental disorders. This technique allows
not only to significantly improve the physical and mental state of children with
autism spectrum disorder, but also to see the potential of their body, hidden behind
numerous diagnoses. Yoga is a practice consisting of physical and breathing exer-
cises that help “unite” the body and mind. Adaptive yoga is based on the principles
of classical yoga [1]. The sequence of exercises is made according to the needs of
the child at this particular moment.

Therapeutic yoga contributes to the development of sensory integration skills.
Yoga poses affect the joints and muscles around the joints, as well as the vestibular
apparatus. Natural stimulation during exercise and twisting can alert and calm the
nervous system of a child with sensory disorder [2]. A correctly selected sequence
of asanas provides vestibular stimulation in different positions of the body (in
inverted poses, lateral sprains, sitting, lying, etc.). Twisting the back and leaning
forward improve the quality of movement, while at the same time stimulating
spinal stretching.

Adaptive yoga is kinesthetic and tactile - it is doubly useful. Deep stimulation,
pressure with strengthening postures can help rid the nervous system of its con-
stant excessive stimulation.

Yoga therapy includes many approaches to each part of the body, all physical
systems are stimulated. Compliance with the sequence of yoga therapy guarantees
complete stimulation of the whole body [3].

The purpose of adaptive yoga classes is to relax the nervous system, correct
and develop the existing psychophysical and sensorimotor spheres of children,
optimize mental development by selecting an individual program and creating op-
timal conditions for the development of motor activity, taking into account age,
physique, and individual characteristics.

Adaptive Yoga helps:

- development of joint mobility;

- improving the elasticity of tendons and muscles;

- relieve tension in the muscles;

- improving the sensation of one's own body, its perception and self-awareness
in space;

- improving blood supply to the brain, memory;

- normalization of digestion;
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- relaxation of the nervous system;

- normalization of sleep;

- reduction of anxiety and depressive states;

- improving concentration and control of emotions;

- improving the general condition of the body.

In this regard, the aim of our study was to determine the level of neurome-
tabolism and adaptive reactions of the nervous system in adolescent children with
ASD on physical activity, as well as the effect of the adaptive yoga course on these
indicators.

Methods. In the study, with the consent of the parents, took part 10 teenage
children with an autism spectrum disorder: 5 boys and 5 girls aged 11-15. The
background level of stable potential was recorded in 5 standard EEG leads (Fz, Cz,
Oz, Td, Ts). After 5 minutes, a breathing test was performed (diaphragmatic breath-
ing for 3 minutes), the procedure was repeated after a course of 10 yoga classes.

Children with autism have a well-developed visual ability to perceive the en-
vironment. The neuro-yoga trainer first demonstrated each exercise himself, and
also showed children with ASD a card with the image of this exercise. At the be-
ginning of the lesson, an emotional connection was created between the children
and the trainer, then physical and breathing exercises were introduced gradually,
which helped the children get out of their “shell”.

The results of the study. In all examined adolescent children with autism
spectrum disorder, were detected metabolic disturbances in the cerebral cortex: a
diffuse increase in stable potentials in comparison with standard values by 1.5-2
times. Significant differences (p <0.001) with the norm were observed in the fron-
tal, central and occipital zone, which indicates chronic hypoxia of brain tissue. On
the respiratory load in most of the subjects, the indicators changed on average by
35% towards normal. After a course of yoga, all children showed improvement in
behavior, emotional self-control and motor functions. According to re-registration,
the values of stable potentials in the frontal and central zone in 8§ out of 10 chil-
dren were within normal values, which confirms the positive effect on metabolic
processes in the brain.

Findings. Improvement of neurometabolism after short-term breathing exer-
cises and yoga shows that their use in the correction process favorably affects not
only behavioral manifestations, but also the general level of brain activity, increas-
ing the adaptive capabilities of teenage children with autism spectrum disorder.

Neuroyoga helps these children easier to find a common language with people.
A set of physical and breathing exercises, as well as deep relaxation exercises
strengthen the nervous system, improve the general condition and develop body
perception and concentration. As a result, the overall quality of life of children and
their parents increases.
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Thus, yoga improves many areas of a child with an autism spectrum disorder.
As a rule, social skills are an area in which progress is observed. The ability to
respect oneself is the basis for respect for others. The ability to move, listen, ob-
serve changes in the body, as well as kindness and reciprocity during yoga, also
contribute to the successful social interaction of these children.
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Annotation. scientific and technical cooperation remains one of the most im-
portant elements of the entire complex of relations between Russia and China.
The article considers the main directions of innovative and scientific interaction
of States, defines their prospects. The author notes that the developed legal frame-
work of bilateral relations allows us to hope for even more effective cooperation
and concludes that this sphere of interaction between Russia and China will have
a significant impact on the economic development of both countries, increase the
competitiveness of Chinese and Russian products on world markets, and improve
the quality and standard of living of the population.

Keywords: scientific cooperation, Russia, China, innovation policy, technol-
ogy parks.

Currently, international scientific, technical and innovative cooperation is the
basis of the world economy. General Secretary of the Chinese Communist party
stressed the importance of scientific, technical and innovative cooperation with
Russia, noting that it is a decisive factor in the final victory over the international
financial crisis, contributes to the globalization of the economy, and allows us to
achieve lasting peace and prosperity for all.!

'Gusevskaya N. Y. Prospects for internationalization of higher education: experience of universi-
ties in Asia, Europe, and North America // Baltic humanitarian journal. 2015. Ne 3. P. 39..
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By the beginning of the XXI century, a new trend has emerged in the cre-
ation of Russian-Chinese centers and technoparks, which should become the main
points of implementation of the results of high-tech and innovative research into
production. Thus, in 2005, the Center for the study and development of science
and technology was opened.it was created by the Shenyang industrial Institute, on
the Russian side - Tomsk Polytechnic University and the Siberian branch of the
Russian Academy of Sciences. The main task of the Center is development in the
field of space and aviation technologies, bioengineering and energy.’

One of the priority scientific and technical areas of cooperation between Russia
and China is the aircraft industry. Both sides actively cooperate in the framework
of joint projects. So in 2004, the Russian side took part in an air show in Zhuhai,
during which a meeting of the Commission on scientific and technical cooperation
was held. At that time, Rosaviakosmos proposals to deepen cooperation between
Russia and China in the development of aviation technology, conduct joint funda-
mental research, and produce onboard integrated REO systems and civil aircraft
and helicopters were considered. Later, the Association of technical universities of
Russia and China was created, which included 15 universities from each side. On
our side, it is headed by the Moscow state technical University. Bauman (MSTU)),
and its rector A. Alexandrov was elected co-Chairman of the Association.

The main task of the Association is to unite the efforts of elite technical universi-
ties of the Russian Federation and China in training highly qualified personnel for
the innovative economy, to promote academic exchange of students and teachers,
and to develop scientific and technical cooperation between Russia and China.?

The most important achievement of cooperation at the moment is the signing
of a Memorandum of cooperation in the implementation of the project for the
construction of high-tech parks "silk road "in October 2014.it was decided to build
two parks: on The territory of the SKOLKOVO innovation center in Moscow
and in Shaanxi province. Construction of the Chinese facility, called "Zhongxing
shenlan", started in 2016. Leading specialists from Russia and China will jointly
implement projects on the development of information and communication tech-
nologies, robotics, and start-up incubators.

In accordance with the agreements, it is planned that Russia will allocate equip-
ment and technology as its share, while China will allocate funds for joint devel-
opment and production. Cooperation between our countries in the field of high
technologies was confirmed at the seventh international innovation forum "Puji-
ang", which was held on October 25-26, 2014 in Shanghai (China). Therefore, it
is not surprising that by now Russia and China are implementing joint projects in

Larin V. L. Russian-Chinese relations in regional dimensions in the 80th years of the XX century-
the beginning of the XXI century. — M., 2005. P. 227.

3Syryamkin V. 1., Vaganova E. V., Yani B. Overview of Russian-Chinese cooperation in the field of
scientific, technical and innovative activities / innovative Russia. - 2011. - Ne6 (152). — P. 24.
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more than 40 areas, the total amount of investment in which exceeds 20 billion
dollars.* More than 70 joint projects of fundamental and applied research are
under implementation: geological exploration in both Russia and China, research
in the field of optics, Metalworking, hydraulics, aerodynamics, solid fuel cells.

Industrial and medical lasers, computer technologies, energy (including nu-
clear, wind, solar, etc.), ecology, Geochemistry, catalytic processes, etc. are also
priorities in the field of scientific cooperation.

The innovative development of our countries requires long-term programs,
large financial expenditures, training and attracting highly qualified special-
ists in various fields of knowledge, and creating the necessary infrastructure.
This is especially important when implementing expensive and large-scale
projects related to aviation and space, such as the GLONASS and Beidou space
systemsy.’

Thus, it is necessary to consider that the innovation system is a process con-
tributing to the development not only of economy and science, it covers areas of
state-building, education, culture, where an important role is played by the inter-
national scientific and technical cooperation, and regional integration.

One of the most important areas of cooperation in the field of science is the
development and production of scientific equipment and high-tech products by
RAS institutes commissioned by Chinese organizations. Thus, SB RAS insti-
tutes supply industrial accelerators and devices for high-energy physics, equip-
ment for cold gas-dynamic deposition of powder materials, unique high-voltage
equipment, installations for hardening metal surfaces, and equipment for thermal
power plants to China.

Another promising area of scientific cooperation between Russia and China is
the Chinese-Russian technology parks in the Chinese cities of Harbin (Heilongji-
ang province), Changchun (Jilin province), and Yantai (Shandong province). For
example, the centers for scientific and technical cooperation in Shandong and
Heilongjiang provinces are planning to produce civil and military aircraft, mili-
tary equipment, space aircraft, gas turbines and other large-scale civil equipment
using advanced Russian innovations.

With Russian participation, the first stage of the Tianwan nuclear power plant
was built, which is recognized as the safest in China. Since 2011, China has been
operating an experimental fast neutron reactor, which was prepared with the help
of Russian specialists. Thus, China became the fourth country in the world, after
Russia, Japan and France, with such technology.

“Russia and China are expanding cooperation in the high-tech sector. (Electronic resource). Mode
of access: http://www. rg.ru/2014/09/23/sotrudnichestvo.html

Russia and China have agreed on the mutual operation of GLONASS and Beidou satellite naviga-
tion systems. Electronic resource. Access mode: http://space-team.com/ pressa/detail/glonass_i bei-
dou_transgranichnyy proekt/.
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Moreover, the Chinese-Russian Technopark in Changchun is a kind of cul-
tural transfer of high knowledge and technology from Russia to China. To date,
complex incubators have already been built, two standard plants, the "Chinese-
Russian joint laboratory of fungi", "Chinese-Russian joint laboratory of rare earth
functional materials", "Chinese-Russian joint laboratory of clean energy and re-
lated technologies" and three joint international laboratories, two foreign technol-
ogy transfer centers have been built.

In the state scientific and technical Park in Changchun, it is planned to intro-
duce Russian technologies of RAS institutes into mass production. Among the
joint projects proposed for implementation are the development of new compo-
sitions of pigments for coloring plastics and polymers and the creation of a joint
technology for their production, the development and creation of fiber-optic
laser systems for technological use, etc. Currently, there are several Russian-
Chinese technology parks operating in China - in the cities of Harbin, Yantai
and Changchun. It should be noted that on the territory of the Yantai Tech-
nopark, there is also a Russian-Chinese base for the industrial use of scientific
developments, the purpose of which is to promote innovative products to the
Chinese market.

One of the most important events in the field of scientific, technical and in-
novative cooperation between Russia and China this year was the IV Russian-
Chinese EXPO "Russia and China: new growth points of trade and economic
cooperation, development of innovations", which was held in Harbin from June
15 to 19, 2017.5 Both the Chinese and Russian sides have high hopes for the future
of EXPO. It should be noted that a similar event held in Yekaterinburg in 2016 at-
tracted more than 250 companies, over 45 thousand visitors, and the total amount
for which contracts were signed was 54 billion rubles.’

At the same time, Russia and China are stepping up their scientific coop-
eration on Arctic issues. On August 19, 2016, the first joint Russian-Chinese
Arctic expedition was completed, during which Chinese scientists entered the
Russian exclusive economic zone in the Arctic ocean for the first time, which
was a breakthrough in joint research by scientists of the two countries in the
polar region.

In December 2016, Saint Petersburg state Maritime technical University and
the Chinese shipbuilding research center signed an agreement to jointly develop
new Arctic ocean research technologies, ice load modeling, and ship strength
analysis.

TV Russian-Chinese EXPO [Electronic resource]. Mode of access: http://www.china-rus-expo.
ru/ru/

"Pavlova V. S. Problems and prospects of international advertising as an intercultural communica-
tion // Russia-China: development of regional cooperation in the XXI century: materials of the XIII
international conference. scientific-practical Conf. Chita: Zabgu, 2015. P. 145.
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Despite the significant intensification of Russian-Chinese scientific and tech-
nical cooperation in the Arctic in recent years, there are also difficulties and con-
tradictions in the interaction between the two countries. Projects to develop the
Arctic involve a long development cycle and require large-scale investments, but
the dividends from them are unstable and unpredictable. In this regard, priority
projects in the region are implemented by state-owned enterprises of the two coun-
tries or by experienced Russian private companies. In this regard, the partnership
between the two countries in the region, with the exception of the Yamal LNG
project, is often called fruitless in the media.

Artificial intelligence (AI) may become an important area of scientific and
technological partnership between Russia and China in the coming years. Al to-
day is one of the absolute priorities of China's technological development. In June
2016, the state Council of China adopted an ambitious plan for the development
of this sphere, designed to make China a leader in a new and fast-growing sector
of the economy by 2030. At the same time, Beijing already has a serious ground-
work. According To the Association for the development of artificial intelligence,
in 2016 China accounted for 23% of the total number of scientific articles pub-
lished in the world on the relevant topic, while the United States accounted for
34% (in 2012, the ratio was 10% against 41% in favor of the United States) 143.
In at least one area of Al — deep learning — the Chinese surpassed the Americans
in the number of published scientific articles back in 2013. on July 8, 2016, the
state Council of the people's Republic of China published a statement of approval
in June 2016. A plan for the development of a new generation of artificial intelli-
gence. The plan is a strategy for developing artificial intelligence technologies and
industries. The document, which establishes the division into three stages (until
2020, 2025 and 2030), aims to win China's global leadership in the field of Al and
achieve the position of the world's main center for the development of Al-based
industries. At the end of 2017, a plan for the first three years (2018-2020) was
published, defining actions at the initial stage.®

It is expected to achieve ambitious goals by using the "advantages of socialism
with Chinese characteristics", namely, by significantly concentrating the country's
financial, technical and human resources on priority tasks. As in other similar sci-
entific and technical programs of the PRC, special emphasis is placed on military-
civil integration, technology exchange between economic sectors, as well as rapid
commercialization of the results obtained.

For the execution of the Plan involved 15 state government departments and
agencies, including the Ministry of science and technology, State Committee for
development and reform, Ministry of education, Ministry of industry and Informa-

8China has unveiled an action plan to boost the development of the artificial intelligence industry
// Xinhua. (Electronic resource). Mode of access: https://www.russian.people.com.cn/n3/2017/1215/
c31517-9305144.html
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tization, Academy of Sciences, Academy of engineering Sciences, Scientific and
technical Committee of the Central military Commission, Chinese Association of
science and technology and others.

By 2025, it is expected to reach the leading positions in the world in at least
some areas of Al with the volume of production of the corresponding industries
of 400 billion yuan, and related — 5 trillion yuan. By 2030, China should become
the main center for the development of artificial technologies in the world, acquire
a leading position in all areas of development of relevant technologies and have an
Al industry with a production volume of 1 trillion yuan, and in related industries
— 10 trillion yuan.

The most important features of the national plan are:

- Focus on technological leadership: it is intended to analyze in depth the
trends of Al development in the world and achieve rapid results by concentrating
huge resources on a limited number of priority areas to achieve a breakthrough;

- Systematic approach: in implementing the Plan, considerable attention will
be paid to ensuring a close relationship between institutions of fundamental sci-
ence, as well as companies and institutions working in the field of applied science
and production, taking into account the characteristics of various enterprises in-
volved in the work on Al

- Market support: special attention will be paid to commercializing the scien-
tific and technical results obtained, as well as attracting commercial companies,
including private companies, to implement the plan;

- Openness and exchange of technologies between industries and enterprises of
various forms of ownership.

In General, the Chinese leadership relies on achieving leadership in the field of
Al hoping that in this way the state will be able to turn the industry into one of the
engines of economic growth in an environment where traditional factors of com-
petitiveness of Chinese industry, such as low labor costs, are close to exhaustion.

In 2016 Russia also announced its intention to step up efforts in the field of Al
technology development. In September 2017, Vladimir Putin said that whoever
achieves leadership in the field of AI will become the "ruler of the world", noting
that Moscow will make efforts to progress in this area.’

It is not yet known about the existence of a large-scale national Al develop-
ment program in Russia, similar to the Chinese one. At the same time, Al has long
been one of the priorities of the Russian Foundation for advanced research — a
state-owned structure designed to Finance promising research and development in
areas related to national defense and security.!

Putin: the leader in creating artificial intelligence will become the ruler of the world / / TASS.
01.09.2017. (Electronic resource). Mode of access: https://www.tass.ru/obschestvo/4524746

"Foundation for advanced research. Directions. (Electronic resource). Mode of access: https:/
www.fpi.gov.ru/about/areas
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The synchronous interest of the two countries in the development of this
promising area of technology is largely related to their interest in preventing
lagging behind the United States, where the long-term vision for the develop-
ment of Al technologies was published back in 2016. At the same time, if the US
relies on a wide network of technology partners, including Japan, EU countries
and other States, then Russian and Chinese efforts may become more isolated
amid deteriorating relations with the US and increasing restrictions on technol-
ogy transfer. In this regard, Al can be a promising area of Russian-Chinese
partnership.

However, there are also some problems that significantly hinder the develop-
ment of scientific and innovative cooperation between Russia and China. Among
them we note the following:

1) due to the fact that a number of projects invested by the Chinese side affect
the development and transportation of natural resources, there are growing fears
among Russian representatives that the role of a raw material appendage is being
imposed on Russia. The latest striking example is the negative reaction of the
Russian public to the construction of a plant for the production of drinking water
on lake Baikal with the participation of Chinese investments. Despite the results
of the research (summary: the creation of a plant for the production of drinking
water will not have any negative impact on the ecosystem of lake Baikal), an
impressive amount of investment (more than 16 billion dollars), as well as the cre-
ation of several hundred jobs for Russian citizens, irrational fears of the Russian
public prevailed over common sense;

2) the problem of importing equipment from Russia that was not created for
military purposes.

Despite the interest of China, Russian enterprises are mostly negative about
this, mostly due to fears of loss of technology, as well as low awareness of the
needs of companies from China.

These problems can be solved by developing a joint dialogue, involving ex-
perts and professional consultants, and providing adequate information to the
General public. As a result, scientific and innovative cooperation between Rus-
sia and China will have a significant impact on the economic development of
both countries, increase the competitiveness of Chinese and Russian products on
world markets, and improve the quality and standard of living of the population.
In addition to creating joint hi-tech parks, it is also necessary to conduct other
events based on the principles of openness, mutually beneficial cooperation, ef-
ficiency and flexibility.
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Abstract. Judgment of the difficult cultural and art phenomena of the Soviet

fine arts from Khruschev's "thaw" to Post-Soviet "decadence" went a long way for
the last 30 years. Researchers stated extreme views, from banal ascertaining of
the single phenomenon in the general context of the Soviet art of the sixtieth years,
by fixing of its art value through concrete works in the seventieth and, finishing
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hot polemic in the late eighties - the ninetieth years. Quite considerable number
of publications 1980 - 90 - x years in which the phenomenon of "severe style" is
considered "under a microscope”, obviously speaks about the deep and serious
analysis of this phenomenon of the Soviet art in comparison with the previous
decade of interesting searches of men of the seventies, for the period of "severe"
which covered creativity. Persistent interest in the Soviet fine arts 60 — 70 - x for
of the XX century is presently a natural consequence of change of cultural para-
digms and shows confusion before diversity and diversity of the modern fine arts.
Therefore, first of all, the ideological and art programs of "severe style" setting
a vector of the movement from a publicistic expression in its early period to reli-
gious philosophically art judgment of problems of life in the next decades have to
become a subject of a serious art criticism research.

Keywords: soviet art, socialist realism, severe style, men of the sixties, iconog-
raphy, romanticism

Introduction

In particular, to the fine arts of the Soviet period, very many publications,
both in the second half of the XX century, and during the late Post-Soviet period
are devoted to the great Soviet culture of the 20th century. The era of socialist
enthusiasm of "a storm and an impact" attracted and involves to itself many art
critics with brightness power, passionarity of the proceeding cultural and art
processes defining new quality of the Soviet bytiyny space. Post-war develop-
ment of the Soviet (Russian) culture, in particular painting, had rough splash and
laid the foundation of further cultural growth of our country. Heritage, baggage
of this period the USSR and Post-Soviet Russia lived and lives all next decades.
Judgment of the difficult cultural and art phenomena proceeding in develop-
ment of the Soviet fine arts from Khruschev's "thaw" to Post-Soviet "decadence"
went a long way for the last decades. Researchers stated very extreme views,
from banal ascertaining of the single phenomenon in the general context of the
Soviet art of the sixtieth years, by fixing of its art value through concrete works
in the seventieth and, finishing hot polemic in the late eighties - the ninetieth
years. Quite considerable number of publications 1980 - 90 - x years in which
the phenomenon of "severe style" is considered "under a microscope", obviously
speaks about the deep and serious analysis of this phenomenon of the Soviet art
in comparison with the previous decade of interesting searches of men of the
seventies, for the period of "severe" which covered creativity. The new surge in
great interest in the Soviet heritage in graphic creativity 60 — 70 - x of the XX
century during our postmodern period obviously demonstrates the serious crisis
which arose owing to change of cultural paradigms which shows lostness of so-
ciety before loudly "shouting" diversity of modern graphic language and art. [1.]
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Research objective

Today need of identification of ideological and art reference points of the cre-
ative positions of "severe" artists which had an impact on addition becomes more
and more relevant. This relevance is caused, first of all, by critical accent which
was present earlier at a research of domestic culture of the XX century where the
main emphasis was placed on insufficiently studied or very contradictory prob-
lems. Though, gradually there is a positive trend of more objective, "out of politi-
cal" judgments of many already known processes. Proceeding from the aforesaid,
special importance is gained by use of the system approach synthesizing together
achievements of early domestic art of 1910 - the 1930th and all world cultural and
art fund. Original synthetic creative thinking of representatives of "severe style"
managed to transform harmoniously art practicians of various traditional styles
and the directions which were divided centuries from each other. Many artworks
of masters of "severe style" bear in themselves not only some peculiar features
of author's originality. Often they create own cultural and art space filled with
original innovative experiments. In our opinion, "severe" as if would stretch ropes
with which pulled together practice of pre-revolutionary and post-revolutionary
art of the 20th century and heritage of Old Russian and European creativity of old
masters. For this reason, it is necessary to study attentively rich cultural and art
heritage of the late Soviet period (especially 60 — 70 - x of the 20th century), hav-
ing separated, so to speak, "grains from a ryegrass", selecting everything the most
valuable to preservation of general historical cultural space of a uniform Russian
civilization.

Results of a research and their discussion

The Soviet art creativity of the 60-80th years, including, generated the strong,
outstanding works relating to so-called "severe style". The art phenomenon of
masters of "severe style" personified the most interesting cultural and religious
movement of the Soviet fine arts of the second half of the 20th century which
marked the beginning of new development of domestic painting and had signifi-
cant effect on its further development. For the fiftieth anniversary at assessment of
"severe style" as any large art phenomenon, various judgments express. At the end
of August, 1956 the Russian artist V.A. Serov published the program article in
which especially allocated national roots of the Russian and Soviet art in the Prav-
da newspaper. Article made deafening success, at least on the fact that loud po-
lemic on pages of various newspapers and magazines/, in the course which, a
number of art critics, painters and writers even accused Serov of "a chernosoten-
stvo and anti-Semitism" was its result. Nevertheless it was the attempt of reconsid-
eration of estimated categories of the pre-Soviet and Soviet period of development
of domestic culture. In many respects, exactly this stremeleniye also generated the
unique phenomenon of "severe" style in the USSR. This direction gave rise earlier
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and generates the mass of contradictory opinions today. At the same time, fixed
attention enthusiastic recognition of its special role in the history of the Soviet art
- denial or underestimation of its importance was replaced by oblivion, and. Today
the next round of interest concerning painting of "severe style" during which arti-
cles and monographs are written is noted, catalogs of works are published, and
cloths are exhibited at structure of the largest exhibitions and at Russia and around
the world. Especially It should be noted the interest shown by the famous private
collectors and auction houses to painting of masters of "severe style" that empha-
sizes once again timeless a continuum of this genre. As designers (architects-art-
ists), we can draw a rough analogy: severe style in painting, it is kind of modern-
ism (not to confuse with a modernist style) in design and architecture. Vulgar
simplification should be considered that the severe style, having left socialist real-
ism, became its logical continuation. By no means, the severe style is turned to
Deyneki's creativity antagonistic to both vanguard and a formalism more likely. In
this sense the severe style should be considered original Russian painting, origi-
nally the "secular iconography" though which fell on the Soviet period. Speaking
about execution, we would allocate the following receptions in this style: dabs are
large, but at the same time the having clear boundary, because many works remind
a panel, monumental painting. Original painting "severe" most often monochrome,
a palette of works is intentionally limited, in works quite often use three - four
primary colors. Special "rublennost" of forms is inherent in style, and even the
easy floating clouds in pictures have concrete outlines and can remind geometrical
objects. Compositions of pictures, as a rule, intentionally gruzna, kind of, "ordi-
nary", and silhouettes deliberately angular, as if executed from a stone. To put it
briefly, severe style - masterly executed "rough" professional painting. The severe
style formally comes to an end approximately in the late seventies (having given
an impetus to the subsequent artists), however its influence is big even today. It is
worth looking at Yu.l. Bosko, N.P. Eryshev, E.A. Kazantsev, P.P. Kozorezenko,
N.N. Krapivin, V.F. Samarin's works to be convinced that the severe style became
the special Russian picturesque direction. The first shy attempts to somehow de-
fine new art the direction arisen in painting of the 1960th years were made in
parallel with the birth of this movement. So it was bright and unexpected. How-
ever, even before emergence of the first large "proto-severe" works, in the art
criticism environment and in periodicals the issue of modern style of the Soviet
painting was very violently discussed. The discussion lifted by the art critic of
H.A. In 1958 [2., page 190] found Dmitriyeva the continuation during the round
table organized by the Tvorchestvo magazine. This heated debate was directed to
understanding of the processes happening in the late fifties in art of the USSR.
Discussion revealed a number of formal criteria of modern style which distinctive
features considered lapidarity, monumental generality, a picturesque grafichnost
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and an expression of an art form. These quite exact trends shown in painting of the
younger generation of artists were called by Alexander Kamensky terms: "severi-
ty", "courageous simplicity", "severe truth". [3.] Definitions were at once picked
up by art criticism and began to appear in various publications. Finally the phrase
"severe style" was practically fixed in terminology of art critics at once after issue
of Article A. Kamensk "Reality of the metaphor" published in the Tvorchestvo
magazine for 1969. [4] It should be noted that the term "severe style", as well as
any term in the history of arts, it is necessary to understand very conditionally as
it covers too wide range of names and quite considerable historical piece. There
was this term, most likely, on a wave of penetration into the sphere of art criticism
of fashion for lessons of the French "formal school" in philosophy and an esthet-
ics, for representatives which the category of style already was fundamental. For
example, the world history of art seriously was understood by representatives "for-
mal school" as history of styles. A.M. The cantor quite fairly noted the fact that the
term "severe style" initially was given too "broad sense" owing to what began to
call this term practically any art of 1950 - the 1960th years which though in some-
thing differed from the established formal "canons" of socialist realism. "It is clear
that in this case it is impossible to speak about any uniform style, and the Soviet
art, having hardly left from under guardianship, began to break into at once numer-
ous streamlets" [5.], - the Cantor notes. Art critic of B.C. Manin also emphasizes,
ambiguity and vagueness of outlines of "severe style" as the defining criteria of the
"new" direction. "Certain masters left aside, but neither the right step, nor a left
step led to death of all direction... it is also difficult to establish chronological lim-
its of "severe style" which some representatives remained are faithful to them-
selves until the end of the 20th century, and others changed creative addictions",
[6., page 10] - V.S. Manin writes. From here it is necessary to assume that "the
severe style" is the certain certain "system of coordinates" describing esthetic,
moral and style features of art phenomena. In other words, characteristic "severe"
can express the certain semantic intonation arising from the aspiration to oppose
naive and cheerful art of socialist realism and "special art" of young artists of an
era of "thaw". To speak about "severe style" in its finished form (as about a con-
cept) it is very problematic as in this art direction masters very diverse on the style
preferences coexisted. Especially, according to authoritative opinion of B.R. Vip-
per one of essential signs of addition of new art style, disclosure of new style in
different types of art always acts. And first of all, B.R. Vipper - in architecture
considered: "when signs of style appear in architecture, it means that the style is
formed". [7., page 12] In other cases, Vipper considered, it is possible to speak
rather only about formation of the direction or certain general stylistic trends of
this period of time. Proceeding from the aforesaid "the severe style" can be under-
stood doubly, as in its narrow semantic value (mainly Moscow school), and in
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wide, including similar art manifestations in other regions and the Soviet repub-
lics. The scientific and popular scientific literature devoted to severe style pub-
lished at a boundary of the 1990th - the 2000th years, dazzles with a variety,
though includes serious researches. So on pages of the Tvorchestvo magazines
[8.], "Art" [9.], "Decorative art", "Artist" - the questions connected with consider-
ation of characteristics of the direction and definition of sign works were desig-
nated. [8.] In parallel with the critical works devoted to "severe style" appear as
well the generalizing scientific research which is basic when studying dynamics of
all direction in general. Approximately in the 1980th years when there was a cer-
tain historical distance, became possible to generalize the saved-up graphic mate-
rial. A.A. Kamensky in the book "Romantic Installation" (1989) analyzes histori-
cal conditions, ideological and graphic features, the evolution which happened in
creativity "severe" for 1950 - the 1970th [10., page 190] Kamensk also especially
focuses attention on the underestimated aspects of "severe style", in particular on
aspiration to metaphoricalness and width which the criticism did not notice even
in "rather favorable responses". [10.] The serious and sound analysis of painting
of "severe style" can be found in A.I. Morozov's works of the 1980th years. One
of such important works book "Generations of young people. Painting of the So-
viet artists of the 1960-1980th years", published in 1989. [11., page 17] the Author
of this book investigates art of "severe style" from various parties, outlining a
circle of the interests consideration of questions of continuity of works of painters
of "severe style", revealing value of artistic touches of new artists, "severe" for the
subsequent generations. Frosts in the book "The artist and the world of the person-
ality. Creative problems of modern portrait painting" fixing the attention on fea-
tures of a portrait genre of "severe", allocates a factor of enthusiasm for a cer-
tain "chamber form" and naive "pravdoiskatelstvo" which appears in works by
men of the seventies, taking sources in painting of "severe style". [12., page 59]
Over time series of albums devoted to works and authors of "severe style" are
born. From which, for example, especially It is necessary to distinguish work
"Nikolay Andronov: Painting. Monumental art" Sarabyanova D.V., and publica-
tion B.C. Manina who is devoted to Victor Popkov's painting. [13.] In addition, it
is very useful to address a research of the Soviet phenomenon of "severe style" in
numerous works of the western colleagues. So in the interesting monograph "The
Soviet art: painting, a sculpture and architecture in the one-party state, 1917 -
1992", is devoted to a subject of art of "severe" Suzan Read's article "Memory art":
retrospectivism in the Soviet painting of an era of Brezhnev" ("The "art of memo-
ry": retrospectivism in Soviet painting of the Brezhnev era"). [14.] The author of
article in particular notes the fact that artists of "severe style" in the creative search
processed usual subjects of socialist realism consciously to emphasize still big
"severity" of real life. [14., river 165] Mathew Baum in the book "Art at Stalin"
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investigates the Soviet art at a boundary of 1950 - the 1960th years and already in
the epilog "Art after Stalin, 1956-1990" ("Art after Stalin, 1956-1990") notes spe-
cial "inevitability" of emergence of "severe style". [15., river 230] Baum, in par-
ticular tells about the subsequent influence of this style and its further wide circu-
lation in art of the 1960th at what, in very disputable opinion of the researcher,
characteristic of this decade is more logical to consider this direction as special
style of socialist realism. We are represented very disputable to consider art of
"severe style" any branch of socialist realism as works by "severe" artists differed
from the most characteristic cloths of the forthcoming period, both on formal, and
on the ideological orientation markedly. In the most part of the researches pub-
lished after "disintegration" by the USSR in the 2000th years in the Russian mag-
azines on art, for example such as: "Academy", Artkhronika, "Dialogue of arts",
"The Russian art", Tretyakov gallery, "The art magazine", a terminology problem
of "severe style", a problem of its chronology and further distribution, remains
debatable (however, as well as semantic contents of the term). So, for example, the
researcher A. Bobrikov in article "Severe style: mobilization and the cultural revo-
lution" [16., page 30] quite safely calls the direction of "severe style" - the peculiar
"Soviet Reformation". And, the author treats ideological and art programs of "se-
vere" artists as "... individual experience of the main values of Bolshevist religion
(including a historical mystery of Revolution and Civil war) - instead of collective
execution of ceremonies". [16., page 30] Having made such bold statement, Bo-
brikov notes that over time in works by masters of "severe style" not attendees by
it "seclusion and intimacy" therefore in their late works some works in the spirit of
"peculiar silent "Biedermeier" appeared began to be shown earlier. [16., page 30]
Youthful "severity", according to Bobrikov, was gradually transformed to certain
"depressiveness", and slightly later in painting there was a natural drift to coast of
"gloomy romanticism" or even certain "philosophy of despair". It can be observed
in the so-called "Ferapontovo cycle" of artists of Nikolay Andronov and brothers
Smolin. There are also more rigid opinions. In 2004 A. Kovalyov in the mono-
graph "Introduction to art political economy of an era of "stagnation" stated the
offer to mean by the term "severe style" in general two separate options of style
which corresponded to eras of "thaw" and "stagnation". And, "severe" A. Kovaly-
ov sees presence of intonations of a certain neglect and condemnation in the as-
sessment of creativity. Thus, Kovalyov kind of at all rejects all importance of ex-
perience and heritage of men of the sixties, is groundless criticizing "severe real-
ism" as the phenomenon of art culture. Such radical statement quite keeps within
modern tendentious statements of young art critics that the quality of painting in
general is not so important that just and lays down on modern fashionable con-
cepts of vision of the fine arts. However, nevertheless recently even more often
there are serious works which authors consider the various thematic directions in
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creativity of masters of "severe style". So, for example, dissertation work of L.K.
Bondarenko "A village subject in works of the Soviet painters of the 1960-1970th
years" is devoted to the detailed analysis "rural" subject in works of "severe"
painters. In a number of the modern researches devoted to creativity of masters of
"severe style" it is constantly allocated special impact which the Russian van-
guard, in particular, painting of community "Jack of Diamonds" had on creativity
of "severe". Pyotr Konchalovsky, Aristarkh Lentulov, Alexander Kuprin, Alexan-
der Osmyorkin, Ilya Mashkov and Robert Falk's creativity in their surprising vari-
ety of plots and color scale. The fact that influence it had character of original in-
dependent experiences is especially noted and was not simple imitation or blind
loan of art "quotes" on own cloths "severe".

Conclusions

A significant amount of publications of the very different authors who ap-
peared in 1990 - 2000 - x the years which are fixedly investigating a phenomenon
of emergence and development of "severe style" obviously confirm the attentive
serious analysis of this original phenomenon of the Soviet art in comparison with
the previous decade of "accidental" searches of men of the seventies - the eight-
foremen who covered creativity "severe". Each researcher introduces the idea of
the "severe" direction. Everyone states individual estimates, enriching at the same
time, a common understanding of substantial and formal features of the phenom-
enon. Despite external diversity of "severe", it is possible to mark out the certain
general signs uniting creativity of various masters and relatives on mood of a
cloth, perceiving them as the uniform direction. Undoubtedly, first of all, the ideo-
logical and art programs of "severe style" setting a vector of the movement from a
publicistic expression in its early period to religious philosophically art judgment
of problems of life in the next decades have to become a subject of a separate seri-
ous art criticism research.
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Annotation. The article considers the problem of assessing the long-term re-
sults of surgical treatment of patients with pathology of the anterior foot. An im-
proved scale for assessing the results of treatment is proposed, which, in contrast
to the generally accepted and most commonly used in clinical practice of AOFAS
and Groulier scales, takes into account the subjective assessment by the patient
and the doctor. A comparative study was conducted involving 128 patients. All pa-
tients were interviewed on three scales for evaluating treatment outcomes. When
analyzing the results, the percentage of positive ratings given by the doctor and
the patient practically coincides (91.4% and 89.8%, respectively). However, a fur-
ther analysis shows that the percentage of good marks given by patients is much
higher (76.5%) than by doctors (64.8%,). All this suggests that today doctors are
more demanding and picky about the results of surgical treatment than patients.
The introduction into clinical practice of an improved scale for assessing treat-
ment results is advisable for further improving the choice of surgical treatment for
various types and degrees of deformation of the anterior part of the feet.

Keywords: flatfeet, hallux valgus, deviation of the first toe, foot deformity,
treatment results.
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Relevance. The foot is an organ with late development in the process of phy-
logenesis. Performing the unique function of supporting and moving a person, the
foot is more than any other component of the musculoskeletal system of a per-
son subject to pathological changes in shape associated with external and internal
causes and leading to a violation of the static-dynamic function of the entire lower
limb.

Currently, effective reconstructive operations have been developed to treat var-
ious degrees of transverse flatfoot and hallux valgus deviation of the first toe, but
the percentage of various complications and technical shortcomings remains rath-
er high. All this limits the possibilities of optimal restoration of the feet function.

Despite the successes of traumatology and orthopedics in the field of forefoot
surgery, many unresolved and controversial issues remain. One of these issues
can be considered an assessment of the results of treatment of pathology of the
forefoot. In fact, sometimes we see a good cosmetic and radiological result, and
a complete dissatisfaction of the patient with the results of treatment. Also some-
times we have the opposite picture.

Purpose of this study was an optimization of the assessment of the results of
surgical treatment of anterior foot pathology, taking into account objective data,
additional examination data and subjective sensations of the patient.

To achieve this goal, we set the following tasks:

1)  To conduct a subjective assessment of the results of treatment of patients
on a scale: good, satisfactory, unsatisfactory, find it difficult to answer;

2)  Conduct a subjective assessment of the results of treatment by a doctor
on a scale: good, satisfactory, unsatisfactory;

3)  Conduct an objective assessment of treatment results on the wellknown
AOFAS and Groulier scales;

4) Based on the data obtained, develop an improved scale for assessing
treatment results with its subsequent implementation in practice.

Materials and research methods

We analyzed the results of treatment of 128 patients with pathology of the fore-
foot, who were treated at the clinic of traumatology, orthopedics and emergency
surgery of SamSMU in the period from 2014 to 2015.

The following evaluative techniques were applied:

1)  Evaluation of the result on the AOFAS scale. The results of treatment are
evaluated as follows: excellent - 95-100 points; good - 75-94 points; satisfactory -
51-74 points; bad - 50 points or less

2)  Evaluation of the result on the Groulier scale. We have taken the classic
scales. The result of treatment using the Groulier scale is evaluated as follows:
excellent - 71-85 points; good - 60-70 points; satisfactory - 29-59 points; bad - 28
points or less
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3) Evaluation of the results on a scale improved by us. We evaluated the
treatment results as follows: excellent - 95-100 points; good - 75-94 points;
satisfactory - 51-74 points; bad - 50 points or less. In assessing the patient’s
result of treatment within the framework of our improved scale, we used four-
degree gradation (good, satisfactory, unsatisfactory, difficult to answer). The
assessment was carried out exclusively subjectively. The patient was recom-
mended to consider the presence of pain, swelling, contractures, degree of
correction, ease of wearing shoes. When evaluating the result of treatment
with the operated surgeon, three-degree gradation was used (good, satisfac-
tory, unsatisfactory). The assessment was carried out taking into account ob-
jective data, cosmetic and functional results. In addition, the degree and type
of deformation before surgery and the amount of correction achieved were
taken into account.

Evaluation of the results of surgical treatment of foot deformities on the
AOFAS scale (Kitaoka)

Evaluation of the results of surgical treatment of patients with anterior foot
deformities using the AOFAS scale is widely used in many countries of the world
[12]. The results of treatment are evaluated as follows: excellent - 95-100 points;
good - 75-94 points; satisfactory - 51-74 points; bad - 50 points or less.

Evaluation of the results of surgical treatment of foot deformities on the
Groulier scale

The long-term results of surgical treatment of patients with anterior foot de-
formity using the Groulier scale are evaluated by the following components:

1. The condition of the first ray - correction of deformation (under load),
pain and range of motion in the first metatarsophalangeal joint.

2. The condition of the forefoot - metatarsalgia, plantar hyperkeratosis,
flattening of the forefoot.

3. Functional activity - difficulties in wearing shoes, restrictions on walk-
ing distance, sports and domestic load.

The result of treatment using the Groulier scale is evaluated as follows: ex-
cellent - 71-85 points; good - 60-70 points; satisfactory - 29-59 points; bad - 28
points or less

Subjective assessment by the patient

Depending on the functional requirements for the foot and the psychological
structure of the patient, the assessment of the results of treatment by him can vary
in a very wide range. For many patients, the disappearance of pain and the ability
to wear regular shoes are acceptable as a good treatment result. For some, even
having the potential to wear model shoes occasionally is more than a good result.
For some patients, even a slightly hypertrophic suture or minor swelling that ap-
pears at the end of the day is an unsatisfactory result.
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For a subjective assessment, a three-degree assessment is traditionally used:
good, satisfactory and unsatisfactory. In our opinion, it is advisable to add the op-
tion “find it difficult to answer”. According to our observations, at the first follow-
up examination (3 months after the operation), some patients cannot formulate
how satisfied they are with the result of treatment.

We used a number of mandatory, in our opinion, questions asked at the control
examination. To facilitate this task, we created a small questionnaire for the patient.

Questions offered by us.

1) Do you experience pain in the feet during normal exercise?

2) Do you experience pain in the feet under a heavy load?

3) Did the pain become weaker after surgery?

4) Did the pain become stronger after surgery?

5) Do you have edema on the operated foot?

6) Can you wear regular shoes easily?

7)  Can you wear model shoes easily?

8)  Are you satisfied with the aesthetic result?

9) Are you satisfied with the range of motion in the joints of the foot?

10) Are there any other complaints? What kind?

11) How do you generally evaluate the result of treatment (good, satisfactory,
unsatisfactory, difficult to answer)?

Questions 1 through 9 may be answered by “yes”, “no”, “difficult to answer”,
a patient can answer in a free form to question Ne 10. When answering question
11, it is proposed to choose one of four options for evaluating treatment results.

This questionnaire, in our opinion, can only be used to help the patient answer
the most important, 11th question. Thus, this part of the evaluation of treatment
outcomes remains subjective, but does not become unimportant!

Subjective assessment by a doctor

For the doctor, obviously, in assessing the results of treatment of a patient with
pathology of the forefoot, the elimination or significant decrease in the degree of
deformation, the presence of edema, the amplitude of movements, as well as the
pain syndrome upon examination are the most important. It is quite obvious that
the assessment given by the patient and given by the doctor is far from always
correlating. In some cases, the doctor may be very pleased with the anatomical
removal of the deformity and the aesthetic appearance of the operated foot, and
the patient will complain of certain pains and dysfunctions, being completely dis-
satisfied with the results. In fairness, it should be noted that a diametrically op-
posite situation is also possible, when the absence of a complete correction of the
deformation and the presence of any other restrictions objectively (according to
the doctor) present in patient do not bother them at all, since they returned to their
usual life and don't feel any inconvenience.
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For a subjective assessment of the result of treatment by a doctor, we used the
traditional three-degree scale: good, satisfactory and unsatisfactory. The “difficult
to answer” score is hardly acceptable for a doctor.

Evaluation of the results of surgical treatment of foot deformities on our
scale.

As a rule, the assessment of the long-term results of surgical treatment of an-
terior foot deformities, according to the AOFAS and Groulier scales, is the same,
which indicates the equivalence of the methods used for assessing treatment re-
sults.

However, they practically do not take into account the subjective assessment
of the result of treatment, which often makes conclusions diametrically different
from the opinions of the patient himself. The perversity of this situation lies in
the fact that the use, in some cases, of any justified treatment methods leads to a
large percentage of unsatisfactory results, based on the applied rating scales. This
prompted us to reconsider the assessment of the results of surgical treatment of
diseases of the forefoot. We have developed, tested and implemented our scale
for evaluating the results of treatment (Tab. 1). Based on the well-known AOFAS
and Groulier grading scales, which we somewhat reworked, in addition, we added
subjective factors for evaluating the results.

We evaluated the treatment results as follows: excellent - 95-100 points; good
- 75-94 points; satisfactory - 51-74 points; bad - 50 points or less.

Table 1. Scale for evaluating the results of the treatment of deformity of the
forefoot, proposed by us.

Pain (30 points)

Pain in the big toe No 10
Moderate, rare 8
Strong, daily 5
Very strong, constantly present 0

Metatarsalgia No 10
Decreased or is irregular 5
Constant

Hyperkeratoses No or asymptomatic 10
Yes, slightly painful 5
Yes, painful

Function (30 points)

Activity limitation No daily activity limits 10
No daily activity limits, only with overload 7
Daily restrictions, inability to overload 4
Restrictions excluding any activity 0
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Shoe requirements fashionable, comfortable, not requiring 10
insoles
Comfortable with orthopedic insoles 5
Only specially selected or brace 0
Range of motion Full or small restriction (volume 750 and 10
more)
Moderate restriction (volume 30 - 740) 5
Significant limitation (volume less than 300) 0
Angular deformities of the forefoot (radiological indicators) (10 points)
The degree of recovery of | Fully restored 10
angular deformations There are minor deviations from the norm 5
Not recovered or significant loss of correction 0
Subjective assessment of treatment outcomes (30 points)
Assessment of the result of | Good 20
treatment by a patient Satisfactory 10
Unsatisfactory 0
Difficult to answer 10
Assessment of the result of | Good 10
treatment by a doctor Satisfactory 5
Unsatisfactory 0

Results and discussion

We analyzed the long-term results of surgical treatment of diseases of the fore-
foot in 128 patients who were treated at the clinic of traumatology, orthopedics
and emergency surgery of SamSMU in 2014-2015.

All patients underwent an evaluation of the results of surgical treatment using
all the previously described methods.

As can be seen from table 2, the evaluation of treatment results on the AOFAS
and Groulier scales is almost the same, which confirms the literature data.

When analyzing subjective evaluations, paradoxically, the percentage of posi-
tive evaluations (good and satisfactory) made by a doctor and a patient practically
coincides (91.4% and 89.8%, respectively). However, upon further analysis, we
see that the percentage of good marks given by patients is much higher (76.5%)
than by doctors (64.8%). All this suggests that today doctors are more demanding
and picky about the results of surgical treatment than patients. But still, do not
forget that the opinion of the patient cannot be ignored.

After analyzing the results of treatment on a scale proposed by us, we see a
significant difference in the results towards a larger number of positive treatment
outcomes.
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Conclusions

In our opinion, during the follow-up examination of the patient operated on
in the forefoot, there should be a certain algorithm of questioning and research,
which will make it possible to judge the objective and subjective result of treat-
ment.

It is advisable to write in the consultativeform the subjective result of treatment
according to the patient, according to the doctor and using one or all of the treat-
ment assessment scales (AOFAS, Groulier, our scale).

Perhaps this may be a separate form, which is attached to the advisory:

Subjective assessment of the patient: good, satisfactory, unsatisfactory, find it
difficult to answer (underline as necessary);

Subjective assessment of the doctor: good, satisfactory, unsatisfactory

(underline as necessary);

Result on the AOFAS scale: points - excellent, good, satisfactory, unsat-
isfactory (underline as necessary);

Result on the Groulier scale: points - excellent, good, satisfactory, un-
satisfactory (underline as necessary).

Result on the scale proposed by us: points - excellent, good, satisfac-
tory, unsatisfactory (underline as necessary).

Control examinations should be carried out 3, 6 and 12 months after surgery or
more often, if necessary.

Undoubtedly, the introduction into widespread practice of such measures for
evaluating treatment results will slightly delay the time of followup examinations
and add work, but we consider it necessary to further improve the choice of surgi-
cal treatment for various types and degrees of deformation of the anterior foot. In
addition, all this will make the results of a particular operation more predictable.

References

1. Preference of surgical procedure for the forefoot deformity in the rheu-
matoid arthritis patients--A prospective, randomized, internal controlled study
[Text] / M. Tada, T. Koike, T. Okano [et al.] // Mod. Rheumatol. — 2015. — May., V.
25(3). — P362-366.

2. Siddle HJ., Hodgson R.J., Hensor E.M.A., Grainger A.J., Redmond A.C.,
Wakefield R.J., Helliwell P.S. Plantar plate pathology is associated with erosive
disease in the painful forefoot of patients with rheumatoid arthritis. BMC Muscu-
loskelet. Disord. 2017 doi: 10.1186/s12891-017-16680.

112 || International Conference



FAHBEFKIREAIT: PR A — R

3. Berezhnoy S.Yu. Possibilities of minimally invasive surgery in the treat-
ment of complex deformities of the forefoot in rheumatoid arthritis /

S.Yu. Berezhnoy // Traumatology and Orthopedics of Russia. — 2016. — Ne [.
— P, 46-54.

4. Berezhnoy S.Yu. Forefoot: examination; basics of percutaneous surgery:
illustrated guide / S.Yu. Berezhnoy. — Moscow: Medpractice-M, 2018. — 274 P. —
ISBN 978-5-98803-395-0

5. Berezhnoy S.Yu. Fixed displaced distal percutaneous osteotomy of the
first metatarsal bone in the surgical correction of metatarsus primus varus / S. Yu.
Berezhnoy // Traumatology and Orthopedics of Russia. —2013. —Ne 1. — P. 37-44.

6.  Berezhnoy S.Yu., Afanasyev D.S. Percutaneous osteotomy of the central
metatarsal bones in the treatment of static metatarsalgias / S.Yu. Berezhnoy, D.S.
Afanasyev // Astrakhan Medical Journal. — 2010. — Ne 4. — P. 83-86.

7. Ketov M.S. Operational correction of rigid dislocations of the toes / M.
S. Ketov, N. V. Zagorodni, V. G. Protsko, A. A. Panov, A. V. Mazalov // Department
of Traumatology and Orthopedics. — 2016. — Ne 4. — P. 33-36.

B[P | 113



Scientific research of the SCO countries: synergy and integration

PIBR K AL TR REL OB EASRIARGY 7RI H]
THE USE OF PHYSICAL FACTORS IN THE COMPLEX
ETIOPATHOGENETIC THERAPY OF PATIENTS WITH
CORONAVIRUS-19

Bitsoev Vladimir Dodtievich

Doctor of Medical Sciences

Academy of Medical and Technical Sciences
Moscow, Russia

SBHI MO “PCCH” Podolsk City Clinical Hospital,
Podolsk, Russia

%R o [HNSRL AR READT TR IR R, W RAS 248 DA
R ZFARISWT, 7, Y697 MRES MR L LB AR KU LI B - 1B
P, BEARREDHEAN T EN

FEMA AR RED AT S TR BARR N )25 A A R AL, X AR LA
I DIREI T2 4

TEHIL OISR A RRRAEIIEOL T, X R 1R e A BRI
T BULAET 3],

BENNIIADIEREAE AT EARAE R (M AR 3 S AR X
TR SR B AR -RIRMRES TR, 3B T HHE 754k

KB JRPNAYT, BT A, R RE, COVID-19.

Abstract. Fundamental scientific research of domestic and foreign scientists con-
vincingly indicates that the progress of medicine is impossible without the widespread
use of modern physical factors in the diagnosis, prevention, treatment and rehabili-
tation of almost all nosological forms of diseases from newborns to old age patients.

Each micro- and macroorganism has individual bioenergetic characteristics
that correspond to its type, which is the main condition for the normal functioning
of the body.

In the case of the appearance of “alien” bioenergetic characteristics, spe-
cific biological processes inherent in this organism are violated, which leads to
its death [13].

The biopotential of each person is strictly individual, both in norm and in
pathology. The degree of biopotential deviation corresponds to the stage of devel-
opment of the disease, i.e. the formation of intermediate states of the body with a
violation of its supramolecular structures.
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Natural and preformed physical factors occupy an important place in XXI
century medicine, as they are important for the diagnosis, treatment, preven-
tion and medical rehabilitation of patients.

Medicine should be developed according to this concept:

"The level of perfection of medicine determines the progress of conservative
treatment of patients of any pathology except traumatology."

Surgery should not be a factor in determining the progress of medicine. It is
forced and will be inferior to the conservative method of treatment constantly at
different speeds and scales.

Based on the progress of the physical and technical sciences, the concept of
“the mechanism of action of the physical factor” should be replaced by “the mech-
anism of interaction of the physical factor and the whole organism”. [1,4,9]

From the moment the physical factor and the body come in contact, interme-
diate states of both sides are formed with the release of energy (to continue the
cyclic process).

In domestic and world literature, we have not found scientific studies of their
significance for the diagnosis, effectiveness and correction of treatment, preven-
tion and medical rehabilitation. This is especially important in oncology for moni-
toring and managing the healing process. [3,5]

For an organism, any external influence is a violation of its integrity, and there-
fore, a system for quickly getting rid of it instantly turns on.

Even own blood outside the vascular bed is a foreign body for the organism.
That is, there is an instant transfer of the work of all organs and systems of the
body to the emergency mode. [4,5]

It should be noted that at the moment of the development of medical science
there are no methods for determining the temporal level of the cycle of each system
at the time of exposure to the body of a medicinal substance, in its transitional states
at the supramolecular level and when all systems return to normal functioning.

In this regard, it is difficult to imagine the advantage of a particular medicinal
substance, and in particular for a particular patient. The lack of data in the chrono-
logical sequence of the drug substance in its path to achieving the goal casts doubt
on the benefits of drug therapy over physiotherapy.

It is known that “the interaction of a drug with the body is studied in two as-
pects: how it affects the body (pharmacodynamics) and what happens to it in the
body (pharmacokinetics). Pharmacodynamics studies the localization, mechanism
of action and pharmacological effects of drugs. [2]

Pharmacokinetics studies the patterns of absorption, distribution and elimina-
tion of drugs in humans and animals. [2]
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It should be noted that the speed, scale, content and time of formation of in-
termediate formations of a pharmacological preparation in the body are strictly
individual for each patient.

All drugs, when interacting with the body before they are introduced into med-
ical practice, in accordance with pharmacodynamics, pharmacokinetics, must be
investigated by quick, harmless and highly informative methods. [5]

Compliance with this concept helps to ensure a high therapeutic effect, pri-
mary and secondary prevention of diseases, the prevention of complications and
side effects on the body.

This is not observed in medical and pharmaceutical practice due to the lack of
research methods for pharmacological preparations at the supramolecular level. [6]

The biopotential for each person is strictly individual, both in norm and in
pathology. In this regard, any nosology in each individual causes a deviation of his
biopotential in accordance with the stage of development of the disease, i.e. the
formation of intermediate states of the body with certain violations of its supra-
molecular structures.

This, in turn, determines the clinical picture at the time of examination of the
patient and is the leading condition for choosing the right treatment tactics for any
specialist physician so that disease regression is accompanied by the restoration of
destroyed supramolecular structures, excluding new gross violations at any level
of the whole organism [6,7].

This concept is not the main principle for drug therapy, due to the lack of
highly informative research methods: frequency, dose, mechanism of action
of pharmacological drugs at the supramolecular level.

It is known that the ultimate characteristic of any drug substance at the supra-
molecular level is "energy", which is difficult to dose and regulate for therapeutic
purposes.

The impact of the energy of any physical factor is metered and regulated (phys-
iodynamics) using nanotechnology and its path to every molecule of the whole
organism (physiokinetics) is freely traced without disturbance of supramolecular
structures, without negative consequences using a nanosensor. (Patents for inven-
tions: Russia Ne 2675006, Germany Ne 20 2017 006 896.)

Modern pharmaceutical science does not have such a high level of control over
the path of the drug substance in the body.

“The conversion of the energy of photons, particles of light, into electrical en-
ergy takes place in several stages,” explains Professor Christoph Well, head of the
IFG Institute. First, light is absorbed on the surface of a photosensitive material. [11]

Under the influence of the energy of photons of light, electrons leave their
places, leaving in their place electronic holes with which they immediately form
quasiparticles called polaritons.
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These polaritons exist only for a very short time, moving to the boundaries of
the material, where they decay into electrons and holes, which continue to move
further on their own.

And the further fate of these charge carriers, in turn, depends on the nature of
the photosensitive material used ’[11].

In this regard, any therapeutic effect on the body should be considered
a trigger for restoring homeostasis, engagement of its own internal systems.

After studying the drugs officially designed and published by the Russian me-
dia intended to combat coronavirus-19, one has to admit not only their ineffi-
ciency, but sometimes even harm.

Their original premises appear to be clearly incorrect. In fact, physiotherapeu-
tic methods of treatment seem to be a more suitable approach.

It is based not only on the stated considerations, but also on the half-century
experience of use.

Highly effective methods of physiotherapy include:

L. Light therapy device "Bioptron".

Its spectral range - 480-3400 nm - reproduces the dominant types of solar ra-
diation on Earth - visible and infrared radiation, under the influence of which the
body absorbs and utilizes radiant energy. Polychromatic visible and infrared po-
larized (PVAIP) light activates the nicotinamide adenine dinucleotide phosphate
oxidase (NADP oxidase) enzymes and the nucleotide containing biopteroflavo-
protein NO synthesis, localized in the cell membrane and using the surrounding
oxygen, produce its active forms, the hydrogen radical hydroxide, superoxidanion
and nitric oxide (NO). [15]

They conduct a light signal from the surface of the irradiated cell to its nucleus,
acting on specialized intracellular mechanisms for conducting the activation signal
(protein phospholation; state of calcium channels, calcium content in the cell, etc.).

The enzymes responsible for the formation of ROS and NO, like themselves
and intermediaries, are found in cells and tissues, in all types of leukocytes, plate-
lets, endothelial and smooth muscle cells of blood vessels. It has been established
that nitric oxide - NO, is an essential part of the mechanism of expansion of blood
vessels and platelet disaggregation, without which phototherapy could hardly be
highly effective. [10,14]

After daily 5-10 exposures, the number of mononuclear leukocytes - mono-
cytes and lymphocytes circulating in the blood - increases by 14-17%.

30 minutes after the first exposure to PVAIP light, proinflammatory cytokines
— tumor necrosis factor (TNF-a), interleukins — IL-6, IL-2, IL-12, “disappear”
from the circulating blood. So, with an initially elevated content of TNF-a, it drops
30 times, IL-8 - 4-6 times, IL-2 - 4-10 times and IL-12 - 12 times, towards the end
of the course. [14, 16]
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At the same time, the content of anti-inflammatory cytokines - IL-10 and the
transforming growth factor - TGF-B1 in the blood plasma increases. [14]

A feature of phototherapy of PVAIP light is a rapid 6-fold increase in the blood
of the most important immunomodulator - interferon-y (IFN-y).

The most important function of this cytokine is the activation of cellular immu-
nity (the functional state of monocytes, macrophages, natural killers and cytotoxic
T-lymphocytes), which primarily increases the antiviral and antitumor resistance
of the body. [13]

Fig. 1 Light therapy (PVAIP) conducted by the "Bioptron-COMPACT"
apparatus - 5 cm.

Fig. 2 Light Therapy (PVAIP). The device "Bioptron PRO" - 11cm.
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Fig. 3 Light therapy (PVAIP) conducted by the
"Bioptron PRO" apparatus - 11cm.

I1. The use of dry carbon baths "Rebox".

Dry carbon dioxide baths (DCB) - a method of transdermal therapeutic effect
of carbon dioxide on a patient whose body is in a specially equipped box to the
neck level.

The use of (DCB) "Reabox" provides non-invasive, i.e. the introduction of
carbon dioxide that does not violate the integrity of the skin, which distinguishes
this method from CO, injections.

The immediate (direct) action of carbon dioxide on the respiratory center. The
excitation of the respiratory center is not caused by carbonic acid itself, but by an
increase in the concentration of hydrogen ions due to an increase in its content in
the cells of the respiratory center.

Fig. 4. Dry carbon baths using the "Reabox" apparatus
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The specificity of carbonic acid as a causative agent of the respiratory center
was revealed by the experiments of Frederick and Holden, who found that H* and
HCO;, ions pass poorly through the cell membrane and undissociated carbonic
acid passes well: undissociated H,CO, diffuses into the cells of the nerve center,
which dissociates already in nerve cells releasing the irritative H" ion.

Faster diffusion into the cells compared to other acids is a specific feature of
carbonic acid, and a stronger irritating effect on the respiratory center is associated
with this. [12,15]

Normal ranges for total blood CO2 should be as follows.

Age range Conventional units ST units
18-59 23-29 meq/1 23-29 mmol/l
60-89 23-31 meq/1 23-31 mmol/l

90+ 20-29 meq/1 20-29 mmol/l

Hyperventilation for a short time (several tens of minutes) leads to death due
to the loss of carbon dioxide by the body.

Humoral regulation of respiration, the role of carbon dioxide, oxygen and
blood pH in this process.

The main stimulant of respiration is CO,. An important role in the regulation
of respiration is also played by the pH of the blood.

With a decrease in the pH of arterial blood compared with the normal level
(7.4), lung ventilation increases, with an increase in pH above normal, ventilation
decreases. An increase in CO, in the blood stimulates respiration both by lowering
the pH and directly by the action of CO, itself. [12,15]

The effect of CO, and H' ions on respiration is mainly mediated by their effect
on special structures of the brain stem that are chemosensitive (central chemore-
ceptors as part of the blood-brain barrier; low sensitivity threshold).

It was found that a decrease in cerebrospinal fluid pH of only 0.01 is accompa-
nied by an increase in pulmonary ventilation by 4 l/min. [15]

O, deficiency can be a respiratory stimulator in the case of the use of barbitu-
rates as narcotic drugs, because in this case, the sensitivity of the respiratory cen-
ter to CO, is suppressed. Breathing pure oxygen (O,) by patients with a reduced
sensitivity to CO, is very dangerous, because with an increase in O, potential in
the arterial blood, the last respiratory stimulant (O, deficiency) is eliminated and
respiratory arrest can occur. In such cases, it is necessary to use an artificial respi-
ration apparatus.
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III. Extremely high-frequency therapy (EHF) is the therapeutic use of
millimeter-wave electromagnetic waves.

The experience of more than 30 years has shown high efficiency in the treat-
ment of a wide range of diseases, including cancer patients.

Extremely high frequencies occupy the range of 30-300 GHz (wavelength
range - 10-1 mm). A feature of this frequency range is that millimeter-wave radia-
tion of cosmic origin is practically absorbed by the Earth’s atmosphere, therefore
the biological evolution of all living organisms occurred with a very small natural
EHF electromagnetic background. This, apparently, explains the active effect of
low-intensity millimeter radiation on a person.

The following wavelengths are most often used in EHF therapy: 4.9 mm (60.12
GHz), 5.6 mm (53.33 GHz) and 7.1 mm (42.19 GHz). [8]

Low-intensity millimeter radiation refers to non-ionizing radiation, i.e. cannot
have a damaging harmful effect on the biological tissues of the body, and therefore
it is safe.

A specific feature of the EHF effect is its normalizing character, i.e. EHF radia-
tion normalizes only the physiological parameters of a number of body conditions
that deviate from it: it increases the values of reduced indicators and decreases the
values of overestimated values. The parameters that are normal do not respond to
irradiation of the body with a millimeter field.

That is, the features of EHF therapy such as non-invasiveness, the ab-
sence of allergy to EHF radiation, and drug-free therapy contribute to the
normalization of the intracellular energy of any cell of the whole organism.

IV. Multifunctional device for point infrared exposure and magnetothera-
py for effective pain relief (Rayforce).

IR wavelength: 850 nm. Magnet power: 1000 Gauss. Charging: from sunlight

and artificial light.
IR therapy. It is proved that waves of various ranges affect the body in different
layers and levels. IR radiation has the greatest penetration depth. In physiotherapy,
waves ranging from 780 to 1400 nm are used, i.e. short, penetrating into tissues
to a depth of 5 cm. The effect of IR radiation is aimed at accelerating physico-
chemical reactions: tissue repair and regeneration processes are stimulated, the
vasculature is expanded, blood flow is accelerated, cell growth is enhanced, bio-
logically active substances are produced, white blood cells are sent to the lesion
focus. The reserve functions of the body are awakening.

Constant magnetic field (CMF) improves microcirculation, stimulates healing
processes, activates immunological reactions, has anti-inflammatory and sedative
effects. [17]

Experimental studies were carried out at the Fiber Optics Research Center
(FORC) RAS, Moscow. FORC employees developed new non-toxic, non-hygro-
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scopic silver halide optical fibers with low optical loss in a wide spectral range
of 3-15 um, which allowed us to obtain in vivo skin spectra with a good signal-
to-noise ratio even on an uncooled standard Bruker DNGS pyrodetector Fourier
spectrometer
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Fig. 5 IR spectroscopy of the inner surface of the left elbow joint
= spectrum of the area of the left elbow joint before the treatment
- spectrum of the area of the left elbow joint after the therapeutic effect of
the RayForce apparatus
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Fig. 6 IR spectroscopy of the inner surface of the right elbow joint.
= spectrum of the region of the right elbow joint before the treatment
- spectrum of the region of the right elbow joint after the therapeutic effect
of the RayForce apparatus

The results of the effectiveness of treatment with the RayForce apparatus
according to IR spectroscopy.

In this experiment, the high therapeutic effectiveness of the RayForce apparatus
was confirmed:

In Fig. 5, infrared spectroscopy shows the absence of pain in the left elbow
joint after the therapeutic effect of the RayForce apparatus in the form of a com-
plete restoration of the spectrum in form and amplitude of light transmission, as
well as correction of morphological changes in this area of exposure in the wave-
length range of 970 - 1400 nm.

Based on the data in Fig. 6 on IR spectroscopy, there is reason to argue that the
right elbow joint in the experiment was healthy and IR spectroscopy of the right
elbow joint should be considered a control.

Symptoms of coronavirus, the first signs of COVID-19.
* Fever.
* Dry cough.
* Shortness of breath.
* Chest pressure.
* Runny nose.
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* Weakness.
* Tiredness.

Coronavirus effect on lungs

The structure of the human lungs is cellular. They consist of the smallest bub-
bles saturated with air, - alveoli.

Each such alveolus is surrounded by capillaries, through which, in fact, carbon
dioxide is removed from the blood and oxygen is supplied.

Red blood cells - erythrocytes - are responsible for their transportation through
tissues and organs.

Alveolar cells that participate in gas exchange are of two types: type 1. Thin.
Oxygen passes through them;

IT type. Surfactant is secreted - a substance that envelops the alveoli and pro-
tects it from damage. Coronavirus attacks mainly type II cells.

Spiky proteins on its surface are bound by angiotensin-converting enzyme 2
(ACE2) on their surface.

So the virus “breaks” the defense and penetrates into the cell, starting to rep-
licate its RNA.

The host cell soon dies, and the coronavirus spreads to neighboring cells and
thus gradually affects the lungs.

Naturally, our immune system does not sit still and actively produces macro-
phage cells.

The result of this struggle is the death of the alveoli and a decrease in gas ex-
change turnover.

This continues until the so-called alveolar collapse occurs and the same acute
respiratory distress syndrome begins.

In severe inflammation, a fluid saturated with inflammatory proteins enters the
bloodstream and spreads to other organs and tissues.

This is how the systemic inflammatory response syndrome (SIRS) develops,
followed by septic shock and multiple organ failure.

The incubation period of COVID-19 is from 2 to 14 days, at which time there
are no symptoms. From the moment a coronavirus infection is suspected, preven-
tive physiotherapy should be started.

1. Light therapy with"Bioptron" apparatus:

action on the face from 10 cm 5 minutes;

 on the neck from 10 cm 5 minutes;

+ on the interscapular region from 5 cm 10 minutes;

+ on the plantar surface of the feet from 5 cm for 5 minutes;
* on palm surfaces from 5 cm for 5 minutes;

twice a day, daily, course of 14 days.

2. Dry carbon baths "Rebox":
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* CO, concentration of 18-20%, 15 minutes, 1 time per day, course of 14 days.
3.EHF-therapy, "Yav" apparatus:

* paravertebral interscapular region, two points on both sides, the distance
between points 10 cm;

* epigastric region;

* paravertebrally at the level of the VII cervical vertebra;

* emitters: 4.9 mm (60.12 GHz), 5.6 mm (53.33 GHz) and 7.1 mm (42.19 GHz)
for 3 minutes per field 1 time per day, couse 14 days.
4.Therapeutic breathing exercises 5 minutes, 1 time per day, daily, treatment 14
days.

In case of complications, the physiotherapist individually for each patient, ac-
cording to the state of the clinic, draws up a daily physiotherapy plan with hourly
correction.

Physiotherapy is carried out in combination with drug therapy.

The proposed physiotherapy plan provides indications and contraindications at
the supramolecular level, as well as for children from two years of age with a 50%
reduction in the exposure time of each method, i.e. if an adult is 5 minutes, then
children are 2.5-3 minutes.

When establishing the diagnosis of "pneumonitis", inhalation of the oxygen-
helium mixture should be carried out according to the developed methodology of
academician A.G. Chuchalin from the apparatus AKGS-31 of the design of the
Minsk Research Institute of Radio Materials.

Conclusion

Given the characteristics of coronavirus (COVID-19) infection, its differences
from other known viruses are:

- suddenness of occurrence;

-high speed, scale and unhindered distribution;

- program selectivity of penetration into the intracellular space;

- consistency of the striking nature at the supramolecular level of chronically
weakened organs and systems, taking into account their biological age.

The wave origin of coronavirus-19, that is, based on quantum mechanics (en-
tanglement), should be assumed.

In this regard, it should be argued that a global solution to the problem of neu-
tralizing the damaging insidious actions of the virus (COVID-19) is possible at the
level of quantum physics and can only be done by a group of scientific physicists led
by professor Lukin Mikhail Dmitrievich of the United States Harvard University.

The physiotherapeutic methods proposed above for the prevention, treatment,
and rehabilitation of patients with coronavirus (COVID-19) infection are also con-
sistent with quantum physics, since their mechanism of action on the whole organ-
ism is identical to quantum touch, so they should be included in the program for
combating coronavirus infection (COVID19).
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Abstract. The results of a study of the influence of salts of heavy metals, as well
as some organic substances on the survival of ciliates under certain cultivation con-
ditions, are presented. It was found that Paramecium caudatum and Tetrahymena
pyriformis have different sensitivity to solutions of heavy metal salts of various con-
centrations, synthetic surface-active substances (SSAS), phenol and oil products.

Keywords: Paramecium caudatum, Tetrahymena pyriformis, biotesting, toxicity.

Many pollutants, when introduced into the environment, undergo various
transformations in it, enhancing their toxic effect. For this reason, the most popu-
lar methods were integrated assessment of the quality of the ecosystem and its
individual components (water, soil, air), including biotesting [1, 2].

Depending on the objectives of the study, bacteria and ciliates can be used as
test objects. Among the simplest ciliates are the most commonly used biological
models for bioindication studies [3]. When creating a really working test, an im-
portant point is the choice of test reactions. The most easily recorded reaction is
cell death under the influence of a toxic substance [4, 5].

The purpose of this study was to exaamine the sensitivity of the ciliates Para-
mecium caudatum and Tetrahymena pyriformis to solutions of heavy metal salts
of various concentrations, as well as to solutions of certain organic substances
(SSAS, petroleum products, phenol).
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Research methodology

The ciliates of Paramecium caudatum were cultured in a double flask on a min-
eral-yeast medium prepared according to the Lozin-Lozinsky recipe for 2 weeks at
room temperature (+25°C). The thickness of the medium layer is not more than 20
mm (for a flask with a bottom diameter of 65 mm, the volume of the medium is 50
ml). A flask with ciliates was shaken daily to aerate the medium. Every two weeks,
the ciliates were washed and reseeded on fresh nutrient medium.

Tetrahymena pyriformis culture was grown at a temperature of 25°C in a nutri-
ent medium of the following composition: peptone - 2.0 g, glucose - 0.5 g, sodium
chloride - 0.1 g, yeast extract - 0.1 g, distilled water - up to 1 1.

Biotesting was carried out using the automated "BioLaT" toxicity assessment
system, which allows automatic counting of mobile test organisms in automatic
mode. To process the information received at all stages of the study, the computer
program "AutoCiliata" was used. The data obtained were subjected to statistical
analysis using Statistica 10.0 and Microsoft Excel. When evaluating the results,
the level of differences at p <0.05 was taken as statistically significant.

Results and discussion

The research results showed that the ciliates Paramecium caudatum and Tet-
rahymena pyriformis are highly sensitive to heavy metals. A significant decrease
in the amount of Paramecium caudatum is already observed at a concentration of
heavy metal ions of 0.01 mg/1 (Fig. 1). It was noted that Paramecium caudatum is
more sensitive to the presence of copper, nickel and cadmium ions.
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Fig. 1. The survival rate of Paramecium caudatum when exposed to heavy metal
ions with a concentration of 0.01 mg/I.
Under equal conditions, heavy metal ions have a more pronounced cytotoxic

effect on Tetrahymena pyriformis than on Paramecium caudatum. In addition, Tet-
rahymena pyriformis is more sensitive to nickel, lead, and copper ions (Fig. 2).
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Fig. 2. The survival rate of Tetrahymena pyriformis when exposed to heavy
metal ions with concentration of 0.01 mg/L.

To assess the information content of the obtained results, we investigated the
relationship between the value of the ciliates survival coefficient (K%) and the
value of the total soil pollution index (Zc) by heavy metals. The negative nature of
the correlation (r = - 0.8916) indicates a decrease in one attribute with an increase

in another (Fig. 3).
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Fig. 3. The logarithmic relationship between the value of the total indicator of
soil pollution with heavy metals (Zc) and the survival rate of ciliates (K%,)
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Thus, the results obtained using the "Biolat" automated biotechnological sys-
tem show that there is a statistically significant relationship between the total soil
pollution by heavy metals (Zc) and the survival rate of ciliates (K%).

Further studies revealed that the culture of Paramecium caudatum exhibits
lower sensitivity to petroleum products in the studied concentrations than Tet-
rahymena pyriformis (Figs. 4 and 5). Most clearly, the survival dynamics of Tet-
rahymena pyriformis is manifested starting at a concentration of 0.05 mg/I. This
indicates the possibility of using Tetrahymena pyriformis as an indicator microor-
ganism in case of oil pollution of water.
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Fig. 4. Survival of Paramecium caudatum when exposed to petroleum products
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Fig. 5. Survival of Tetrahymena pyriformis when exposed to petroleum products
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The ciliates Paramecium caudatum and Tetrahymena pyriformis are highly
sensitive to SSAS. Moreover, the number of ciliates significantly correlated with
SSAS concentration and exposure (Figs. 6 and 7).
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Fig. 6. Survival of Paramecium caudatum at various concentrations of SSAS
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Phenol has the highest toxicity compared to petroleum products and SSAS.
Already on the first day of observation, the number of surviving ciliates
significantly decreased (Fig. 8).
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Fig. 8. Survival of Paramecium caudatum at various concentrations of phenol

Conclusions

1. The ciliates Tetrahymena pyriformis and Paramecium caudatum can be used
for biotesting environmental objects contaminated with heavy metals. Parame-
cium caudatum is more sensitive to the action of copper, nickel and cadmium ions,
and Tetrahymena pyriformis to lead and zinc ions.

2. Cell cultures of Paramecium caudatum and Tetrahymena pyriformis are
highly sensitive to organic ecotoxicants and can be used as indicator microorgan-
isms for bioindication assessment of environmental pollution.
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Abstract. The article states, that in Russia, an actual landscape school is
formed under the leadership of Professor V.I. Starozhilov in the far Eastern Fed-
eral University for the study of landscape sphere, which is aimed at the rational
exploitation and use of territories and minimizing the global and regional im-
plications of changes in the nature and society and the search and implementa-
tion of innovative approaches to sustainable, environmentally balanced and safe
development of the vast far East region. Was given objective information about
the level of FE security landscape framework and instruments for the solution
of tasks given by the President and the government of the Russian Federation
for the exploration and development of the far Eastern region, and the strategy
of development of landscape science in the Russian far East. It is noted that the
existing landscape foundations and experience in the practical implementation
of landscape planning and their relevance in the development of territories al-
ready determine significant opportunities for the practical implementation of the
landscape approach in planning and designing of natural resources in the Pacific
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Russia. The practical landscape orientation of science and education, in the con-

ditions of intensive development of territories, is significant in the implementation

of the tasks of developing regions and creating professional personnel.
Keywords: landscape, development, structure, morphology, mapping

Introduction

The Far Eastern landscape paradigm as a fundamental scientific and applied area
developed at the FEFU Pacific International Landscape Center is aimed at the ra-
tional development and use of territories, minimizing the global and regional con-
sequences of changes in nature and society and the search and implementation of
innovative approaches in the sustainable, environmentally balanced and safe devel-
opment of the vast Far Eastern region is based on the analysis, synthesis and evalu-
ation of not only theoretical results of scientific studies, but also the practical imple-
mentation of the landscape approach in various industries of Russian Landscape
Pacific belt. The development of the fundamental direction is accompanied by the
implementation of the long-term results of landscape studies in the diversified devel-
opment of the Pacific landscape belt. Moreover, the landscape implies - landscape
—is a natural body with a high (upper), deep (lower) and horizontal (area) border,
with an internal content of interconnected, interdependent and interpenetrating
components (foundation, topography, climate, soil, vegetation, biocenoses) with
differentiation that obeys altitudinal and latitudinal zonality, and organized by the
orogenic, orographic, climatic, and phyto-vegetative factors responsible for them
in certain zonal and azonal conditions at every moment of its existence. The land-
scape belt is understood as - the azonal belt of the landscape sphere with a geneti-
cally uniform structural-tectonic position in the marginal continental dichotomy
of the ocean-continent system and the landscape foundations characterized by
the accretion nature (in the Russian part of the belt are Sikhotealin, Lower Amur,
Priokhotsk, Sakhalin, Kamchatka-Kuril, Chukchi, etc.) areas (structures) with
climatic and plant internal contents, subject to altitudinal and latitudinal zonality
and evolving under the influence of interacting, in interrelated and interpenetrat-
ing orogenic, orographic, climatic and phyto-vegetative factors in certain zonal
and azonal conditions at every moment of its existence.

When developing a scientific and applied field, the methods of landscape com-
ponent, morphological, areal, multi-scale vector-layer display in the classification
units of landscapes (tract, landscape, type, genus, subclass, class, type, district,
province, region, belt) are applied. The use of scientifically developed indicator
methods allows cartographically, using modern digital computer technologies, to
move on to the consideration of scientific and practical tools harmonized with
nature, planning and forecasting models of economic, social, environmental and
other geosystems. However, analysis, synthesis and evaluation of materials on the
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practical phased sequential implementation of the landscape approach in planning
the development of the vast Far Eastern region shows that such studies are absent
and, given the importance of taking into account natural models in the develop-
ment, we can talk about the relevance of the studies.

Purpose — consider the Far Eastern landscape paradigm of indication and
planning as a fundamental scientific and applied area developed at the Pacific
International Landscape Center of FEFU and aimed at the rational development
and use of territories.

Task — provide objective information about the level of FE supply with land-
scape fundamentals and documents for solving the problems of development and
enhancement of the Far Eastern region, and the development of landscape science
in indication and landscape planning at FE.

Materials and methods

The general methodological scientific basis of the FEFU landscape school is
landscape geography and the landscape approach as a whole.

To date, there are already the results of the theory and practice of the landscape
approach in the study of geographical space on the basis of multiscale landscape
studies. There are the results of many years of scientific and practical research
in the field of geological and geographical study and landscape mapping of the
regional (Primorye, Sakhalin Island, Chukotka, etc.) links of the marginal-conti-
nental landscape belt of Pacific Russia [1-11].

Extensive related information on the internal content of nature has been col-
lected for selected territories of Pacific Russia. To address the issue, there are data
on fairly significant data samples, not only on topography, vegetation and soils,
but also on bedrock and loose rocks, climate, on the power of loose accumulations,
transit of clastic material, moisture, physical and chemical weathering, meso- and
microclimatic features. For the geographic systematics of landscapes, especially
based on the materials of geological surveying, aerial photographs, and satellite
images, material complexes of loose rocks are systematized and identified, the
state of erosion-denudation systems, and relief are considered.

Following the results of numerous expeditions to Sakhalin, Kamchatka, Chu-
kotka and other territories of the Pacific landscape belt of Pacific Russia, the fol-
lowing were developed:

1. The foundations of a new direction in geography in Pacific Russia — land-
scape geography. It is aimed at the practical implementation of the landscape ap-
proach in the development of Pacific Russia and the undergraduate training in the
program "Landscape Planning".

2. Fundamentals of the practical implementation of the landscape approach us-
ing landscape indication: in forest management of Pacific Russia; in the planning
and design of environmental management of geosystems.
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3. The theory of landscape indication of the transformation of geosystems in
Pacific Russia.

4. Landscape and nature management strategy in Pacific Russia.

5. Classification and structural differentiation of landscape geosystems on a
scale of: 1: 500,000 Pacific Russia (Sakhalin Oblast, Primorsky Krai); 1: 25 000 -
Russky island of the Primorsky Krai; 1: 500 000 - Sakhalin link.

6. The allocation methodology and the internal content of the geosystem dis-
tricts of the Sakhalin-Primorsky Krai, Muravyevo-Amursky Okrug (including
Russky Island) of the Primorsky Krai and the hierarchical structure of the latter.

7. The methodology of vector-layer mapping of landscapes and the identifica-
tion of okrugs of the Pacific landscape belt of Russia.

8. The method of vector-layer landscape mapping and zoning.

9. The concept of indication of landscapes of Pacific Russia.

10. The concept of nodal landscape structures for the development of the land-
scape sphere.

11. The concept of a new structuring of mountain landscape and island systems
of the Pacific landscape belt.

Established: vector-layered landscape structure of the Muravyevo-Amursky
Okrug of Primorsky Krai.

Conducted: analysis, synthesis and assessment of the geoecological state of
landscapes in the southern part of the Far Eastern Federal District of Russia.

Conducted: landscape geography of regional districts of the Pacific landscape
belt of Russia.

Highlighted: Pacific landscape belt, belt areas.

Considered: the author's concept of the evolution of the foundation of the
Pacific landscape belt.

The developed principles are applied in the practical implementation of the
landscape approach using landscape display in various areas of nature manage-
ment: the comprehensive establishment of the landscape status of nature manage-
ment objects in the existing landscape system of the region; regional identification
and assessment of ecological and environmental problems; features of possible
technogenic transformations of landscapes during nature management; geo-eco-
logical substantiation of land management of agricultural enterprises; and etc.

Based on the work of the Pacific International Landscape Center SNS FEFU,
authored by Professor V.T. Starozhilov, 350 scientific works are published, of
which 28 monographs, 25 study guides; 7 cards.

All available material was analyzed, and the following was obtained:

Results

Based on the analysis, synthesis and evaluation of significant field and theoret-
ical material, the fundamental result of these studies is established, which consists
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in the fact that, for the implementation of the tasks set, first of all, digitized vec-
tor-layer morphological landscape basics (vector-layer medium-scale landscape
map), are obtained, which on a digital level provide knowledge of the structure of
the geographical space of the object in question. This result allows us to analyze
the territory by digitized landscapes. Compare the internal content of taxa such as
landscape, type, genus, subclass, class, type, county, province, region. Then solve
the problems of nature management, including its planning.

The first results of landscape planning in the Pacific landscape belt of Russia
on the basis of component and morphological indications were obtained by us in
1983. government programs for the search and evaluation of mineral deposits. In
1983, for the first time for the Primorsky Krai, a map of landscape typification
was compiled on a scale of 1: 500 000 (Starozhilov, Mostovoy, 1983) and a map
of physical and geographical zoning on a scale of 1: 1000 000. As a result, a map
of search regions was compiled on their basis, within which According to the re-
sults of studying materials for indicating landscape situations, data were obtained
on the planning of the application of methods for searching for mineral deposits.
As a result, the first experience in applying landscape indications and planning in
practice was obtained.

The research results, as an example of the practical implementation of the
landscape approach in the field of planning, design and management of environ-
mental control, were used as the basic foundations for solving environmental man-
agement problems. The materials were transferred to the following organizations:
Pacific Institute of Geography, Institute of Biology and Soil, Far Eastern Institute
of Geology FEB RAS, Far Eastern Research Institute of Hydrotechnics and Land
Reclamation, Far Eastern Research Institute of the State Committee for Hydrome-
teorology and Environmental Monitoring and other organizations.

In subsequent years, the results of applying the methodology of indication and
planning in other areas of environmental management and, in particular, as noted
above in the materials section, in ecology, the organization of agricultural enter-
prises in taiga zones and other areas, were obtained. For example, as a result of the
use of indications in the field of ecology of territories of mining centers (for exam-
ple, Primorsky Krai), the importance of applying landscape planning to establish
environmental situations and problems in the development of mining production
has been established. The necessity of applying landscape planning in Pacific Rus-
sia in the field of organizing agricultural enterprises, forest management, tourism,
etc. is also established.

The existing landscape basics and experience in the practical implementation
of landscape planning and their relevance in the development of territories already
determine the significant opportunities for the practical implementation of the
landscape approach in planning, designing nature management in Pacific Russia.
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We emphasize that the practical objective implementation of the application of
the medium-scale landscape approach at the present stage of the development of
geographical and other sciences is possible only with the use of digitized regional
landscape maps mentioned above. According to A.G. Isachenko their absence can
only lead to "fruitless theorizing" and only "landscape mapping" will provide an
opportunity to focus on the development of constructive concepts, including when
solving issues of applied landscape geography.

Based on the noted materials, practical experience in indicating and planning
industrial environmental management and the above results of practical implemen-
tation of the landscape approach in various fields of science and nature manage-
ment, a generalization of materials on the strategy for the practical implementation
of the landscape approach in the field of industrial and environmental management
planning is made. The first basic stage is highlighted, it includes:

1) — development of nature-use-landscape models, including assessment and
accounting of the nature-use potential of different-ranking landscape systems;

2) — assessment of the degree of possibility of saturation of landscape taxa with
natural resources. At the same time:

- landscape models of their placement should be compiled using component-
wise and morphological landscape indications:

- estimation of perspective density of objects distribution is given.;

- establishment of natural resource management and economic relations;

- ranking of nature management objects by landscape taxa;

3) — development of a program of landscape and nature-user research based
on the use of cartographic landscape materials within the framework of mountain
landscape geography with its systematic vision of nature and for the planning of
nature-use prospective activities.

Based on the totality of materials, it was also established that before proceed-
ing with planning, it is necessary: to obtain a landscape morphological map of
nature - to draw an industry indication of geographical space using a landscape
map - to draw up an industry model based on the nature model with the results of
an industry indication of the territory drawn on it - to draw up an industry map
landscape nodal structures of development - draw up sectoral planning maps.

Conclusion. The Pacific International Landscape Center of the Far Eastern
Federal University substantiated and consistently develops in Pacific Russia the
landscape paradigm of indication and planning as a fundamental scientific and
applied direction aimed at the rational development and use of territories. Using
separate examples, a scientific and practical landscape basis has been developed
for the use of indications as a method and industry development planning. Today,
it is proposed to use computer technology of the vector-layer landscape method,
especially computer technology for using landscape materials, as a “platform”
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in the practical implementation of territorial development plans. In addition, it
is proposed to use computer technology of the vector-layer landscape method,
especially computer technology for using landscape materials, as a “platform” in
teaching graduate students under the program “Landscape Planning”.

Provided that vector-layer mapping is used, landscapes are studied using com-
ponent, morphological, area, multi-scale vector-layer displays in the classification
units of landscapes (landscape, type, genus, subclass, class, type, district, prov-
ince, region, belt), it will allow cartographically using modern digital computer
technologies at the level of the Landscape sphere, go on to consider scientific and
practical models of economic planning and forecasting harmonized with nature,
with social, environmental, etc. geosystems. “Landscape Geography”, Pacific In-
ternational Landscape Center SNS FEFU will help in solving the practical tasks
set by the government to develop the territories of Pacific Russia and in developing
the theoretical base of landscape geography of the Landscape sphere. Developed
at FEFU by Professor V.T. Starozhilov, a new for Pacific Russia interdisciplinary
(includes knowledge of geography, hydrology, geology, climatology, oceanology,
geomorphology, etc.) direction "Landscape geography" takes education, science
and practice to a new information and creative level. The practical landscape ori-
entation of science and education in the conditions of intensive development of
territories is significant in fulfilling the tasks of developing regions and creating
professional personnel not only in geography, but also in geology, hydrology, cli-
matology, and oceanology.

In general, it can be stated that to date, the Pacific International Landscape
Center SNS FEFU has developed the basics for display and landscape planning.
The Center recommends the use of landscape display and landscape planning in
the development of Pacific Russia and in the training of professional personnel not
only in geography but also in geology, hydrology, climatology, oceanology and
other areas of knowledge important for Russia.
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Abstract. The main regularities and dependences of the Earth’s climate and
its individual regions on the cycles of solar activity known today are used. A
description is given of the expected variability and specifics of the long-term
characteristics of the hydrological and thermal regimes of the lower Volga and
the northern part of the Caspian Sea for the previous periods, the period of the
24th cycle and the conditions of the upcoming 25th and subsequent 26th cycles
of solar activity.
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Solar activity cycles

Solar activity is the regular occurrence of characteristic formations in the so-
lar atmosphere: sunspots, torches in the photosphere, flocculi and flares in the
chromosphere, prominences in the corona. The areas where these phenomena are
observed together are called centers of solar activity. In solar activity (growth and
decline in the number of centers of solar activity, as well as their power), there is
an approximately 11-year periodicity (cycles of solar activity, Fig. 1). Solar activ-
ity affects many earthly processes.
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Fig. 1. Quasi-11-year cycles of solar activity (Schwabe-Wolf cycles).

The influence of the cyclical processes of solar activity on the Earth’s climate
was established more than two centuries ago and is now not in dispute by anyone.
Changes in solar activity are cyclical in nature. To date, 11-year, 22-year, 80-
year, 190-year solar activity cycles have been identified:
* 11-year cycles (Schwabe-Wolf);
» 22-year cycles (Hoyle);
* “secular” cycles (80-90 years);
* 190-year cycles (indiction).

11-year cycles (Schwabe - Wolf.) To characterize solar activity, in 1849, the
director of the Zurich Observatory R. Wolf proposed a conventional unit (Wolf
number) - the number of sunspots (Table 1).

The connection of 11-year cycles with hydrometeorological phenomena on
Earth was established. So, the most severe floods in St. Petersburg occur at the
beginning of the ascending branch of the solar cycles with a delay of one year after
the minimum (1824, 1924. 1955).

22-year cycles (Hoyle). Upon transition from one 11-year cycle to another, the
polarity of the head and tail sunspots in each hemisphere changes. This allowed
Hoyle to distinguish 22-year cycles, each of which consists of even and odd 11-
year cycles.
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“Secular” cycles. A.P. Ghansky singled out 80-year cycles of solar activity,
which were called "centuries ". In 1939, Gleisberg calculated the duration of secu-
lar cycles at about 78 years. In 1956 he specified - 78.8 years. The existence of
“secular” cycles was confirmed by M.N. Gnevyshev [1].

190-year cycles («indiction»). In 1948 L.L. Predtechensky established a cycle
of solar activity lasting 190 years, which was called "indiction" - returning. Ac-
cording to Anderson’s calculations, indiction consists of two half-periods: 88 and
81 years, a total of 169 years. According to the calculations of D.A. Bonov, taking
into account the magnetic properties of 11-year cycles, indiction consists of eight
22-year cycles and lasts 176 years. Analysis of the temperature regime in Astra-
khan for the period from 1836 to 2016 is in good agreement with the calculations
of D.A. Bonov [2].
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Fig. 2. In the optical range, the indicator of solar activity is the average number
of spots.

In the second half of the X VI century, a general cooling (Little Ice Age) was
observed on Earth (Fig. 2).

The influence of solar activity on climatic characteristics is regional in nature,
and is manifested in the strengthening of atmospheric processes in some regions
and their weakening in others. Climate change along the coast and the waters of
the North Caspian Sea are unidirectional. Thus, the temperature regime according
to the data of the Astrakhan, Tyuleniy, Kulaly, Ganyushkino, Atyrau, Peshnoy,
Fort-Shevchenko MSs changes simultaneously and in phase in 1938-2003. Peri-
ods of sharp changes in air temperature occur simultaneously and have one trend
- increase or decrease [3].

Having data on air temperature observations from the Astrakhan MS since
1836, it is possible to identify the features of the temperature regime from the 8th
to the 23rd eleven-year solar activity cycle and extend them to the entire North
Caspian region (Fig. 3).
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Fig. 3. Features of the temperature regime from the 8th to the 23rd eleven-year
cycle of solar activity.

The past, 24th even eleven-year cycle of solar activity began in December
2008 and lasted until mid-2019. The total cycle duration was 10.8+0.7 years. The
main maximum of solar activity in the first half of 2011. The maximum of 5-6
summer cycles fell at the end of 2009 - beginning of 2010 and the end of 2014 -
beginning of 2015.

The decrease in atmospheric pressure in the polar regions, characteristic of
even 11-year cycles, during periods of increasing solar activity, as a rule, leads to
a shift in the center of the Arctic anticyclone to the northeast. Atlantic cyclones
that form in moist sea air and pass north of the usual, which, in general, leads to a
decrease in precipitation in the Volga and Kama basins and a decrease in the an-
nual flow of the Volga River in the Caspian Sea.

Sunspots and Earth's climate cycles
On Earth, there are relatively short (approximately 10-year) cycles of climatic
fluctuations, which approximately coincide with the cycles of activity of the Sun.
Can they affect the weather?
The cycles in temperature changes approximately coincide with the cycles of
solar activity. However, the peaks of solar activity account for both the warmest
(mostly) and the coldest years (Fig. 4).
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Fig. 4. The relationship of temperature changes with cycles of solar activity.
Table 1.

Changes in solar activity (W) from 1755 to 2018 (in the numerator, years,
in the denominator of the Wolf number W).
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Climatic changes during the 24th cycle and their consequences

Such significant predicted changes in climatic and hydrological conditions,
of course, negatively affected the activities of all, without exception, sectors of
the national economy, not only in Astrakhan, the Astrakhan Oblast, but also the
entire North Caspian region. This led to significant additional material costs both
in the warm and cold seasons of the period under consideration.

In the North Caspian region, the anticyclonicity of the climate increased under
the influence of the crest of the Azores and Siberian anticyclones. The weather
has become drier. Rainfall decreased. The continental Arctic air mass in which
the Siberian anticyclone is formed, as a result of intense radiation cooling in the
winter season, determined sharp drops in air temperature.

An increase in the meridional form of atmospheric circulation during pe-
riods of maximum solar activity led to an even greater decrease in air tem-
perature in the winter season due to the invasion of Arctic air along the normal
polar and ultra-polar axes. This mainly affected the eastern part of the Northern
Caspian.

The average annual air temperature in the 24th cycle was about 9°C, which is
0.6° lower than the long-term norm and 1.8°C lower than in the 23rd cycle (1996-
2007). The decrease in average annual temperature was due to a sharp decrease
in the temperature of the cold season of the year (November-March) to -3.0-3.5°C,
which is 0.7-1.2°C lower than normal and 3.0-3.5°C lower, 1996 2007.
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Thus, the 24th even eleven-year cycle of solar activity in the Astrakhan Oblast
and the entire Northern Caspian was characterized by arid summers with little
rainfall, repeatability of rather cold winters and strong east winds. The general
decrease in precipitation in the Volga-Kama basin led to a decrease in the annual
flow of the Volga River, to low spring floods, a decrease to critical depths in the
summer and winter low-water periods and a general decrease in the level of the
Caspian Sea [4, 5].

Strengthening the continental climate of the region affected agriculture, wa-
ter transport, and affected the fishing industry. In the summer months there was
an intensive flowering of water in the reservoirs of the Volga-Akhtuba flood-
plain and the Volga delta. Due to lack of water, there was a massive drying out
of small and medium-sized watercourses in the floodplain and the Volga delta.
Particularly susceptible to this were the water bodies of the Western steppe
ilmeni region.

It required the implementation of additional volumes of dredging, land rec-
lamation, reconstruction of many existing coastal marine and river hydraulic
structures and facilities. The expenditures of the housing and communal complex
for providing water to the population, especially during the summer-autumn low-
water period, and for heating residential, office and industrial premises in cold
seasons increased. Consumption of electric and thermal energy, various types of
fuel increased significantly.
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Fig. 5. 24th cycle of solar activity.

Lowering of the level of the Caspian Sea primarily affected its shallow, north-
ern part. In the summer, hot seasons, this led to intense heating and evaporation
of water from the vast shallow waters of the Northern Caspian, an increase in the
temperature of sea water to dangerous values, and the appearance of extensive
zones with hypoxia.
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The frequency and intensity of hazardous water drives increased, which led to
massive downtime of vessels in the marine part of the Volga-Caspian maritime ship-
ping canal, especially in winter, in the presence of drifting ice [6]. The recurrence of
cold and warm winters over a 24-cycle solar activity is shown in the graph (Fig. 5).

Analysis of long-term temperature conditions (1836-2016) and preliminary
climate forecast for 25th and 26th solar cycles

Climatologists have been divided into two groups.

Some believe that a global warming regime has been established on the globe.
The global warming trend is irreversible and is determined by anthropogenic fac-
tors. It is proposed to take urgent measures to drastically reduce industrial gas
emissions into the atmosphere in order to avoid a sharp warming of the climate
and a catastrophic increase in sea level.

Others believe that changes in the temperature regime are cyclical in nature
and are determined by the cyclical nature of the processes of solar activity and
the change in the angular velocity of the Earth’s rotation. It is assumed that solar
activity has entered a phase of sharp decline. Starting around 2030, the beginning
of the Maunder phase (almost complete absence of sunspots) and the associated
new small ice age is predicted.

Analyzing the temperature regime of Astrakhan (regular instrumental observa-
tions since 1836) we come to an unambiguous conclusion about the cyclical nature
of its changes associated with natural causes.

Cyclical nature of multi-year air temperature

The official position of WMO is this: global warming is the result of the green-
house effect of increased CO2 emissions. This is substantiated in the third report
of the International Panel on Climate Change (IPCC). However, in recent years,
an alternative version has begun to take shape. So A.G. Egorov (2005) believes
that the potential for explaining climate change is far from being fully realized,
proceeding from the inherent cyclical nature that functions without any human in-
tervention [7]. In the natural variability of the surface atmosphere, there are circu-
lating mechanisms, based on which climate changes can be described without the
intervention of anthropogenic factors. One of the reasons for the natural cyclical
nature of climate change, the author believes, are changes in solar activity.

In the work of E.A. Kasatkina et al. [8] already posed a statement: At pres-
ent, there is no doubt that solar activity plays a significant role in global climate
change. As a rule, manifestations of solar activity are associated with the appear-
ance of solar cycles with periods of 11, 22, 33 and 88-98 years. "

A.L. O1[9] provides evidence that the 22-year periodicity of changes in meteo-
rological elements is characteristic of many regions of the globe.
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Z M. Gudkovich et al. [10] using the example of changes in the average annual
air temperature in the latitudinal zone 17.5-87.5 nl. for the period of 1579-1978
show that for 400 years the air temperature in the Northern Hemisphere experi-
enced cyclic fluctuations. These fluctuations were global in nature and were deter-
mined by 11 and 22-year cycles of solar activity.

As an alternative hypothesis to the anthropogenic factor O.A. Anisimov et al.
[11] believe that the influence of natural periodicities can be considered: from
changes in the parameters of the planetary orbit and the cyclicity in the intensity
of solar radiation to the frequency of volcanic eruptions, etc.

Using the example of observations of air temperature in Astrakhan for the pe-
riod 1836-2016, we will try to show that an alternative to anthropogenic theory
may be taking place.

The long-term regime of air temperature has a pronounced cyclic character.
Periods of elevated air temperature alternate with colder ones. This is characteris-
tic not only for the Astrakhan region, but also for the whole of Europe.

According to meteorological observations in Europe, the following was
observed:

* the coldest periods:1746-1756, 1833-1843, 1923-1933.

» moderately cold periods: 1766-1775, 1855-1867, 1944-1954.

* the warmest periods: 1823-1833, 1913-1923, 1996-2007.

» moderately warm periods: 1810-1823, 1902-1913, 1986-1996.
Cold and warm periods revealed by observations in Europe are in good agreement
with 11-year cycles of solar activity and are confirmed by observational data in
Astrakhan (Table 2).

Table 2.
Average temperatures of cold and warm periods in Astrakhan
Period. Duration. | Ne of 11-year cycle. | Average cycle temperature
1746-1756 0 -
Cold 1833-1843 8 8.8
1923-1933 16 9.0
1766-1775 2 -
Moderately cold | 1855-1867 10 9.0
1944-1954 18 9.2
1823-1833 7 -
Warm 1913-1923 15 10.0
1996-2007 23 10.8
1810-1823 6 -
Moderately warm | 1902-1913 14 9.5
1986-1996 22 10.2
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The coldest are even 11-year cycles, the warmest are odd. The cyclicity of the
cold periods is 89 years, warm - 88 years.

Thus, the cyclical nature of the cold and warm periods, both in Europe and in
the Astrakhan region, in particular, corresponds to the “secular” cycles of solar
activity calculated by D.A. Bonov.

Features of the temperature regime of solar cycles

Having data on observations of air temperature since 1836, it is possible to
analyze the temperature regime during VIII-XXIV eleven-year cycles.

Analysis of the data in these tables allows us to draw the following conclu-
sions:

- we believe that the secular cycles of solar activity consist of eight 11-year
cycles: VIII-XV and XVI-XXIII or four 22-year cycles, which confirms the cal-
culations of D.A. Bonov. The duration of the first secular cycle is 91 years, of the
second - 84 years;

- The indicated secular cycles are half-periods of the 190-year cycle (indic-
tion). The duration of “indiction” is 175 years (according to Bonov's calculations
- 176 years);

- the average air temperature of the solar activity cycles - “indiction”, “secu-
lar”, 22-year and 11-year is 9.6°C (average annual air temperature);

- the average air temperature of the 22-year cycles (Hoyle), which make up the
secular cycle, rises from the first to the fourth, by an average of 0.3°C (9.15-9.25-
9.35-9.75 C in the first secular cycle and 9.25-9.55-9.90-10.45 C in the second;

- the average air temperature of even (odd) 11-year cycles, as a part of a cen-
tury long cycle, rises from the first to the fourth, by an average of 0.3°C;

- the initial (even) 11-year cycle has the lowest air temperature of all eight 11-
year cycles that make up the secular (8.8 C in the first secular cycle and 9.0 C in
the second,);

- the final (odd) 11-year cycle has the highest air temperature of all eight 11-
year cycles that make up the secular (10.0 C in the first secular cycle and 10.8 C
in the second);

- the average air temperature of an even 11-year cycle is always lower than that
of'an odd one in pairs that make up the 22-year cycle (this also applies to the phase
of decline in the activity of 11-year cycles);

- the average air temperature of any 11-year or 22-year cycles of the initial
"secular" cycle, as part of the "indiction", is always lower than the corresponding
11 and 22-year cycles of the final "secular" cycle;

- the indicated features of the temperature regime of 11-year and 22-year solar
cycles extend to the average air temperatures of years (as part of these cycles), the
cold seasons of the year (November-March), as well as the months of February,
March and April;
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- the average temperature of the cold season of the year rises from 1 to 4 even
(odd) 11-year cycles as part of the "secular";

- the average air temperatures of December, February, March and April of the
months of the even 11-year cycle are colder than the odd ones in the pair making
up the Hoyle cycle.

The binary system in the structure of solar cycles from 11-year to “indiction”
is clearly visible:

* 11 year cycle consists of two 5.5-6.0 year.

e 22-year cycle consists of two 11-year.

* two 22-year cycles make up the half-cycle of the “secular” cycle.
* “secular” cycle consists of two half-periods.

* “indiction” consists of two “secular” cycles, etc.

Figure 6 shows the long-term course of average air temperatures of 11-year
cycles.

T C°

Ne of cycle VII IX | X | XTI | XIT| XII| XIV | XV | XVI | XVII| XVIT | XIX | XX | XXT | XXII | XIII

Temperature, °C | 8.8 [ 9.5[9.0] 9593 94 (951009095 | 92 [99]99 [100] 10.1 |10.8

Fig. 6. Schedule of distribution of average annual air temperatures (C°)
over l1-year cycles of solar activity.

An analysis of the temperature regime for the period from 1836 to 2016
shows:

In the multi-year regime of air temperature, a pronounced cyclicity is observed.
This cyclicity is in good agreement with changes in solar activity.

Changes in solar activity lead to changes in the prevailing types of atmospheric
circulation and, as a result, to changes in the temperature regime.
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So the average air temperature (meteorological year, cold season) in even 11-
year cycles is always lower than in odd ones - in the pair that makes up the Hoyle
cycle.

In the “secular” cycle, consisting of eight 11-year cycles (Wolf cycles), the
average temperature rises from the first to the fourth, both even and odd cycles.

With the beginning of the next “secular” cycle, the average temperature of the
first Wolf cycle drops sharply, and then begins to rise.

The same pattern applies to Hoyle cycles (22-year).

The sectoral structure of the interplanetary magnetic field, due to the presence
of unipolar magnetic fields on the Sun, predominates in even 11-year cycles of
extremely cold years (76%), and in odd extremely warm years (67%).

In addition, the features of the temperature regime of the phases of activity of
11-year cycles were revealed.

The increase in the average annual air temperature observed in the city of As-
trakhan since the 70s of the XX century (growth rate of 0.2°C/10 years) is due
to an increase in the average air temperatures of the cold season of the year and
spring, with almost the same average temperature of the warm season and autumn.

Along with the increase in average annual air temperature, the temperature
regime redistributed throughout the year: spring (April) became warmer than au-
tumn (October), the average March temperature increased from -0.4°C to +0.4°C,
and the average May temperature decreased (which led to an increase in the fre-
quency of frosts in the first decade of May).

The XXIII eleven-year solar cycle (1996-2009) became the warmest for all
years of observations - the average annual air temperature +10.8°C (at a rate of
+9.6°C), the average temperature of the cold season -0.2°C (at normal -2.3°C).

Probably the peak of the next increase in air temperature associated with
changes in solar activity has been passed. This is confirmed by changes in the hu-
midification mode. A sharp increase in the annual precipitation observed in 1990-
2000 was replaced by a decrease.

Preliminary forecast of the 25th solar cycle

Scientists entrusted with predicting the activity of the Sun over the next 11-
year solar cycle, say that it is likely to be weak, very similar to the current one.
The current 24th solar cycle is decreasing and is projected to reach a solar mini-
mum - the period when the Sun is least active - not earlier than July 2019, and no
later than September 2020. In support of this theory, an analysis of the severity of
winters that we spend and characterizing the last three winter seasons from 2017
to 2020 in the lower Volga and the northern part of the Caspian Sea showed that
the severity of winters decreased with a decrease in FDD.
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Fig. 7. Forecast of the 25th solar cycle.

Experts from the 25th Solar Cycle Prediction Group say the new solar cycle
may have a slow start. The period of greatest solar activity (solar maximum) is
expected between 2023 and 2026 with a sunspot range of 95 to 130. This is well
below the average number of sunspots, which usually ranges from 140 to 220
per solar cycle. Experts are confident that the upcoming cycle should break the
tendency to weakening solar activity observed over the past four cycles. “We ex-
pect the 25th solar cycle to be very similar to the 24th: another rather weak cycle,
which is preceded by a long, deep minimum,” says group co-chair Lisa Upton,
Doctor of Philosophical Sciences and solar physicist at Space Systems Research
Corporation "(Fig. 7).

Expected climatic conditions for the 25th solar cycle (from 2021-22 to 2032-
33)

The first two years will be colder than normal. The sum of the average tem-
peratures of the calendar winter will be below -20.0C. Further, to the peak of the
activity of the cycle, the increase in the average annual temperature will be higher
than the norm (10.5-11.0 °C) and by the end of the cycle again a steady decrease
in temperature. Fluctuations in average temperatures will be determined by their
fluctuations in the period November-March. At the beginning and end of the cycle,
the early establishment of ice cover in the lower Volga and in the Northern Caspian.
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Expected climatic conditions for the 26th solar cycle (2023-33 to 2043-44)

The beginning of the Maunder phase and the onset of the little ice age.

The influence of solar activity on climatic characteristics is regional in nature,
strengthening atmospheric processes in some regions and weakening in others.
Climate change along the coast and the waters of the North Caspian Sea are uni-
directional. Thus, the temperature regime according to the data of the Astrakhan,
Tyuleniy, Kulaly, Ganyushkino, Atyrau, Peshnoy, Fort-Shevchenko MSs changes
simultaneously and in phase in 1938-2003. Periods of sharp changes in air tem-
perature occur simultaneously and have the same trend - increase or decrease.

Given the correlation coefficient, the expected climatic conditions for Astra-
khan can be extended to the entire northern coast and the water area of the North-
ern Caspian. The predominant synoptic process will be the Asian (Siberian) anti-
cyclone or its crest, which will be accompanied by an extremely low amount of
precipitation, long and strong winds of the eastern quarter. In the warm seasons,
dust storms and dry winds. Severe ice conditions in the Northern Caspian in winter
from December to March.

Conclusions and recommendations

Strengthening the continental climate of the region will affect all sectors of
the economy. An additional amount of dredging, reclamation, and, possibly, re-
construction of many existing coastal marine and river hydraulic structures and
facilities will be required. Housing and communal services will increase expenses
for providing water to the population, especially during the summer-autumn low
water season, and for heating residential, office and industrial premises in cold
seasons. The consumption of electric and thermal energy and various types of fuel
will increase significantly.

Lowering the level of the Caspian Sea will primarily affect its shallow, northern
part. In the summer, hot seasons, this will lead to intensive heating and evapora-
tion of water from the vast shallow waters of the Northern Caspian, an increase in
the temperature and salinity of sea water to dangerous values, and the emergence
of extensive zones with hypoxia. In the cold seasons, as a result of the reduced
heat capacity of shallow water under the influence of low temperatures and intense
wave mixing in the initial period of ice formation, a thick ice cover will form in the
Northern Caspian, whose thickness will reach its maximum, long-term values by
the middle of winter. In connection with the decline in the level of the Caspian and
the decrease in depths in the shallow northern part of the sea, the duration of the
ice period will increase, the average thickness of thermal ice will increase, and the
intensity of ice hummocking will increase. Cohesive floating ice, carried by the wind
and currents into the deep sea, the middle part of the sea and drifting along the coast
to the south, will pose a special threat. The bottom of the sea almost everywhere in
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the entire Northern Caspian will be exposed to the plowing effects of heavy drifting
ice. The frequency and intensity of hazardous water drives will increase, which will
pose a serious threat to the safety of navigation, especially in the marine part of the
Volga-Caspian maritime shipping canal, leading to mass death of fish, especially in
the initial period of ice formation in coastal shallow waters.

Development of the "North Caspian Square" license area of the "Caspian Oil
Company" LLC in shallow and extremely shallow waters annually covered by ice,
its direct proximity to the protected zone of the Caspian Sea with unique biological
resources, lack of technical means for the construction of prospecting and search
and exploration wells, transport and towing and rescue vessels of the ice class
with low draft is associated with significant geological, industrial, environmental,
financial, social, reputational and other risks that must be taken into account by
the subsoil user and minimize them when implementing the project in order to
increase its effectiveness and profitability.

One should take into account the option of lowering the water level in the
Caspian Sea, in which a situation is not excluded when the depth of the sea, even
taking into account the construction of approach channels and vast working areas,
will not allow an unhindered approach of supply vessels to the artificial islands
created for the development of the field.

By the set and significance, the risks of subsoil development in shallow water
areas with annual seasonal ice cover, associated with a specially protected natural
area, characterized by high bio-productivity and extremely high vulnerability in
the event of accidental oil and oil product spills, may be unparalleled [12].

For stable and regular operation of the whole Volga-Caspian water transport
complex as a whole during this period, it will be necessary to increase the com-
position of the icebreaker fleet in the Northern Caspian. It will be necessary to
ensure the reliable operation of numerous ferry crossings, the operation of which
currently does not stand up to criticism, especially in the ice period. The main
problem is the morally obsolete fleet and the extreme deterioration of non-self-
propelled ferries that require immediate replacement with new, self-propelled and
all-weather, and having the ability to work independently in broken ice [13].

It will require the creation of a specialized system of hydrometeorological sup-
port for maritime activities and a service for operational monitoring of the ice
situation in the lower Volga and the freezing part of the Northern Caspian (similar
to the headquarters of ice operations, as it was during the times of Soviet Union,
it worked well). Without such a service, ensuring the rhythmic operation of the
water transport complex and navigation in the Caspian will be impossible. The
service for operational monitoring of the ice situation will provide companies op-
erating here with timely and reliable information about ice activity in this region,
minimizing risks and losses, which in turn will increase economic efficiency and
reduce the cost of conducting economic activities in the Caspian region seas.
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Conclusion

Of course, all of the above is only scientific assumptions based on actual long-
term hydrometeorological data and forecasts of colleagues in related fields of
knowledge, in particular, in the field of studies of solar-active bonds. Yes, until
the technology is perfect, there are many unexplored and undetected factors and
relationships. But, unfortunately, there is no other alternative, since at present,
and in the foreseeable future, the traditional methods of the hydrometeorological
service cannot predict for such long periods. It should be noted that (fortunately or
unfortunately) the previously predicted consequences of the influence of the past
24th cycle of solar activity on climatic conditions in the North Caspian region for
the period from 2006 to 2017 came true almost completely!. As they say: Fore-
warned is forearmed!
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Abstract. The problem of the parameters estimation for the polynomial in the
input variables regression function is formulated and solved. The input and output
variables of the regression function are multidimensional-matrices. The parame-
ters of the regression function are assumed to be random independent multidimen-
sional matrices with Gaussian distribution and known mean value and dispersion
matrices. The solution to this problem is a multidimensional-matrix system of the
linear algebraic equations in multidimensional-matrix unknowns — function re-
gression parameters. We have considered particular case of quadratic regression
function, for which we have obtained formulas for parameters calculation. The
computer simulation of the quadratic regression functions is performed for the
two-dimensional matrix input and output variables.

Keywords: regression function, parameters estimations, maximum likelihood
estimations, Bayesian estimations, multidimensional matrices

1. Introduction

To date the most popular methods to estimate the parameters of the regression
function are maximum likelihood method and least squares method [1, 2]. The es-
timations obtained by this method have good asymptotic properties and it is the
justification to their application. But usage of classical methods becomes problem-
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atic in the case of a small size of the sample. In this connection Bayesian method to
estimate the parameters of the regression function is more attractive. The possibility
of using the samples with a small size is a significant advantage of the Bayesian ap-
proach. Interest to Bayesian inference lies in the problem of optimal (dual) control
of regression objects [3, 4, 5], in econometrics [6], in other areas [7, 8]. The existing
investigations into Bayesian approach relate mainly to linear in the parameters and
in the input variables regression functions. There are also more general results. So,
in work [5] Bayesian estimations of the parameters were obtained for the regression
function represented as a scalar product of the parameter vector and the vector of
the basis functions. Such representation is applicable to both linear and nonlinear
regression functions in the input variables. However, such an approach is bad for-
malized and do not has the algorithmic generality; i. e. the mathematical expression
for the vector of the basis functions is not determined and the software implementa-
tion is inapplicable for any number of variables and any degree of the polynomial.

In the present paper we investigate a multidimensional-matrix polynomial in
the input variables regression function. In this case there are not the disadvantages
pointed above. Such an effect is achieved by the new multidimensional-matrix
representation of the polynomial regression function.

2. Problem statement

Let us consider some object with g-dimensional-matrix input variable
x=(x;), J =i>Jass J,)» p - dimensional-matrix output variable 1 = (1,),
i =(f},4y ) [9, 10], and suppose that output variable 1 is stochastically de-
pendent on input variable y so there is conditional probability density f(n/ x).
We denote ) = (p(x) regression function 1 on y and assume that dependence n
on y could be represented in the form 1 = @(x) + €, where ¢ is p-dimensional
random matrix. Let for some values X, X, ,..., X, of input variable y we obtained
the values ¥, 1,¥, 255 Y, , of output variable n (observations, measurements)
as follows:

You=0(x)+z,, p=1..,n, (1)
where z is a realization of the random matrix €, which we will name as errors of
the measurements. We will consider the Gaussian distribution of the matrix € with
zero mean value and dispersion matrix R .

Here and below we will use the following notations for indices of multidimen-
sional matrices: i,,1,,..., are separate indices, f(p) = (ip Iyyees ip) is a set of p in-

dices (p - multiindex), i, 1y = (i y1>8( )22 i pys) 1 @ set of k p-multiindices.
Let the hypothetic regression function be the polynomial of m-th degree [10]:

P(x) = Z O’kq(c(p,kq)xk) = z Oha (xkc(kq,p)) , m=0,12,.., (2)
k=0 k=0

160 || International Conference




HPHKIOBLADTT: DA A4k

where C( ka)

sion function, C( pkg 18 (P +kq) - multidimensional matrix:

and C (kq.p) ATC multidimensional-matrix parameters of the regres-

Copkg =(¢; = )5 iy =(lslynsdy) J(qk) Gigno T Jigno).

WpyoJ(qh)
It is symmetric relative to p-multiindices ](q)l, ](q)2, - ](q)k The matrix C(k “p)

is transposed matrix C ok ), i.

H kg kg _ B kg kg
(p kq) (C(kq p)) C(kq,p) - (C(p,kq)) >
where H

prkakq and Bp+kq=kq
‘onward’ respectively [10]. We also denote ** (C, p’kq)xk) (0, kq)-rolled prod-

=005k s the (0,0)

are transpose substitutions of the types ‘back’ and

uct of matrices C( k)

- rolled degree of the matrix x [9, 10].

kq is product between k and ¢, X

In these conditions the measurement Y, , (1) has the probability density

f(yo,u /xu’c(p,o)’ C(p,q) LA C(p,mq)) =
1 _ m
=C, CXP(_E PR (Do =2 O’kq(c(p,kq)xﬁ))z)j s u=L.,n. G

k=0
where C is a normalizing constant, R ' is (0, p) - inverse to R_matrix [9, 10].
The problem consists in finding the estimations of parameters C(p ko) (C ka p))

of the regression function (2) by using the given measurements (xlayo,l >
(xzayo,z)a---a (xnayo,n)-

3. Bayesian multidimensional-matrix polynomial empirical regression
In addition to the assumptions (1)—(3) we will consider the parameter C(p ko)

of multidimensional-matrix polynomial regression (2) as a random matrix with

Gaussian priori probability density

fa (C(p,kq)) = K(p,kq) eXp(__(O 2pka) (Ra (p.kq) (C(p,kq) - Ca,(p,kq))z) 5 (4)
k=0,12,...m, m=0,.2,...

— H gk —
Where K a,(p.kq) — (Ca,(kq,p)) e 4 Ca,(kq,p) B

(p:kq)
b . .y . . .
= (Ca,(p,kq)) P4 s a priori mean value (p+kq) - dimensional matrix),

B iighq s Bpirgrg) .
Ry i)’ isa

is a normalizing constant, C

_ (H py1q g H pikg.kg)
a,(p.kq) — (Ra,(kq,p)) > Ra,(kq,p)

R
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priori  dispersion  matrix = ( 2( p+ k(]) - dimensional  matrix),

1 (H kg g H prkg kg) 1 (Bikg kg Bprig.kg)
R, (pkg) (Ra (kg p)) , R, (kq.p) (Ra «p kq>) , are

(0, p + kg) -inverse to the Ra,(p,kq) , R
C

(pq)°>° "™

Ja (C(p 0)>eee (p mq)) Hf( (p, kq)) ®)
In these assumptions on the base of measurements LY, (5,1, )

C f
(p,0)> C(z.hq)’ e C(g,mq)
the unknown parameters C (9.0 C(p RS i. e. the estimations minimizing the

a,(kq,p) matrices respectlvely, We will

C

assume that the parameters C (p.mq)

(9.0)? are independent, i. e.

(xn, Vo, n)we will find the Bayesian estimations C

average risk:

r= E(W( (p,0g)2*"> ¢ C(p,Oq)”"’ C(p,mq)))a

(p,mq)>
where W (C,.0q)5+++> Cpmgy» €
bol of mathematical expectation.

Theorem. Under conditions (1)—(3), (4), (5) relative to the multidimension-
al-matrix polynomial regresswn and quadratic loss function the Bayesian esti-
mations C > C(p,q) " C(p,mq) of the parameters Cp,O)’ C(p’q), C(p’mq)
satisfy the following system of linear multidimensional-matrix equations:

m
0.(p+rq) 0.(p+kg) (17 Tin _
"R paaCoraa) + 20 Vi Clpng) =

(p.0g) >+ C(p)mq)) is loss function, £ is a sym-

:O,p (R;I SW;, )+O,(p+kq)(R—1

a,(p.hq) a(/ﬂ»q

) A=0,L..,m_(6)

where § , and S, , are defined by expressions
e x"x

n n
0,0 A _N00 kA
=Z (yuxu)’ Sxkxk _Z (xuxu)
p=1 p=l1
Vi, 18 (2p + kq +\q)-dimensional matrix,
_ 0,0, p-1
Vir= (R, Sxkx'“ ),
Rs_1 is (0, p)-inverse to the R, matrix, Vkai,z is transposed in accordance with
and

substitution T , matrix ¥, o a
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T Lpy>Viga s J(p)sLig
kX T | - - =

tpyr J (1o Ligr» Viga
We do not provide a proof of the theorem.

4. Bayesian multidimensional-matrix quadratic empirical regression

Assumption m = 2 in the expression (2) gives us quadratic regression function:

0, 0,2 2
Y= Clront (€t (€, n X)) ™
In works [11, 12] one can find the algorithm of calculation of the ML-estima-

ti fth t
1ons of the parameters C(p,Oq)’ C(p,lq), C(p,zq)

Here we obtain the Bayesian estimations of these parameters.

for the regression function (7).

The system of equations (6) for these parameters contains three equations:

0,(p+0q) 0,(p+0q) 0.0 0.(p+lq) (17 Ti0 0.(p+29) (171200 _
(R0 Cipog) )+ Vo (pog) )t V0 Clpag)t 25" Copng) =
0 N4 -1 0,(p+0q)
(R S x° )+ (Ra(p Oq)Ca,(p,Oq)) >

0,(p+lq) 0,(p+0q) Ty, 0,(p+lq) T, 0,(p+2q) D, _
TR, P Clpop )TN Clag )T Clpag) =

eirinCorp)t

=PRSS O IO(R 10 C

a(plg)~a(p, 1q))

0,(p+29) 0,(p+0q) (17102 0,(p+g) (1702 0,(p+2q) (7 D22 _
(R Clpag))+ V05" Cipog )+ N2 Copag )+ 5 Cng) =

OP(R S )+0 (F‘*‘Z‘l)(Ra (p, 2q)Ca (p, Zq))

Collecting similar terms we obtain the following system of equations:

0 1, 0.p+q) (771 Olp2a) T =
p((Ra ! o 4 I/(),((])O)C(p,Oq))+ p+q (VL(I]O (p,lq))_'_ P+2q (VZ’%"C(I,,zq)) =
0 0,
p(R S 10 )+ p(Ra (P, Oq)Cav(onq)) i

0, T 0,(p+q) T, 0,(p+2q) (17 2. —
P03 ClpogH T (R gy F Vit C a2 W51 Cyagy) =

a,(p.lq

="(R S, D+HP(RYC

a(p.lq) a,(p.lq)) >

0,p (VTo :C

0(p+q) 0,(p+29) L, _
o) F W, 1zc(p )R, 2y V23 )C ) =

O -1 0 2
P (R; S D)+ A q)( a(p 2q)Ca,(p,2q))'
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With notations
T
R(p,Oq) (R (p,0q) + I/(),%O) »
Ry =Ropi + V0
(p.1q) a,(p.lq) L/
R (R Tz 2)
(p.29) a(p, 2q)
=""(R S, TR, 00 Coinon)
0,p 0,(p+q)
B,.,="" (R S+ R, 10 Caipin)
B 0= (R S )+ oe2g . C )
(p29) a(p.2q) " a(p.2q)/ >

we rewrite this system in the form:
0,p 0.(p+q) (17110 0,(p+29) (1720 _
(R0 Cipoog) )+ (Mo Cpan)t+ (26" Clpag) = B,
0,p (17T 0,(p+q) 0,(p+29) (17 D1 _
Vo1 Cipop)t (Rip1g)Clpaa)t V21" Cirag) = Bipigy»
0.p 17702 0.(p+q) (17112 0,(p+29) _
(V05" Cpog)t V2" Cap)t (Ri)20Cp2) = Bipizg)-

12K

This system of equations can be solved by the elimination method.

5. Conclusion

In conclusion, we outline the main results of this work and note their particu-
larities.

1. The problem of the building of the Bayesian multidimensional-matrix
polynomial regression was formulated and solved. This regression has the fol-
lowing particularities compared with existing regressions: 1) the more general
multidimensional-matrix polynomial regression function, when input and output
variables are the multidimensional matrices, is considered; 2) a new untraditional
multidimensional-matrix form of the representation of the regression function in
the manner of multidimensional-matrix polynomial is used. Besides, the priory
distributions of the multidimensional-matrix parameters of the regression function
are supposed as Gaussian. The general solution of this problem is the system of the
linear multidimensional-matrix equations relative the multidimensional-matrix
parameters of the regression function.

2. On the base of the general solution the algorithm of the parameters calcula-
tion of the Bayesian multidimensional-matrix quadratic empirical regression func-
tions was obtained.
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3. The computer simulation of the quadratic Bayesian empirical regressions
function with two-dimensional input and output variables was performed. The
simulation confirmed the correctness of the theoretical results and illustrated the
important benefits of the Bayesian approach to have the algorithmic generality and
to obtain the estimations on the small number of the measurements.
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Abstract. In his work examined modern theoretical ideas about the nature of
energy transformation processes within the boundaries of matter and motion, ana-
lyzed the four laws of thermodynamics, evaluated current attempts of technical
implementation of a “Maxwell's Demon” virtual experiment.

In his work theoretically calculated the possibility of autonomous production
of thermal and electric energy from low-temperature sources - soil, water, air,
solar radiation, created experimental installations on which theoretical substan-
tiation was confirmed. In 2019 RF patent was received, PCT and EAPO interna-
tional applications were filed; applications are also filed in key countries, created
a functioning autonomous climate system operating at a real facility.

The author proposed the formulation and proof of the energy theorem. A new
interpretation of the second law of thermodynamics is theoretically substantiated
and proposed.

The prospects for the development of distributed autonomous low-temperature
carbon-free power generation are outlined.
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The author has more than 50 publications and more than 20 Russian and for-
eign patents for inventions.

Keywords: Low - tempetature elektric generation, “Maxwell's demon”, Sec-
ond law of thermodynamics

At the present stage the four laws of thermodynamics have been formulated by
the collective efforts of the scientific community:

1. The zero law of thermodynamics: it is formulated as follows - an iso-
lated thermodynamic system spontaneously passes into a state of thermodynamic
equilibrium over time and remains in it for an arbitrarily long time if the external
conditions remain unchanged.

2. The first law of thermodynamics: this is the law of conservation and trans-
formation of energy for a thermodynamic system. The energy of any closed sys-
tem with all the processes occurring in the system remains constant.

3. The second law of thermodynamics: it has several formulations. Kelvin's
formulation: a cyclic process the only result of which is the production of work
by reducing the internal energy of only one heat reservoir is impossible. Ost-
wald’s formulation: a perpetual motion machine of the second kind is impos-
sible. A perpetual motion machine of the second kind is a heat engine without a
low-temperature tank. Clausius’s formulation: heat cannot spontaneously trans-
fer from a cooler body to a warmer one.

4. The third law of thermodynamics (Nernst thermal theorem) is a physi-
cal principle that determines the behavior of entropy when the temperature ap-
proaches the absolute zero. All processes at absolute zero in which the system goes
from one equilibrium state to another occur without changing entropy.

The author made an analysis and concluded:

The second law of thermodynamics is the most controversial and problematic.
Kelvin’s formulation as well as the zero law intersect with the formulation of
Clausius and are also its consequence. Namely: if “heat cannot spontaneously
transfer from a cooler body to a warmer one” then “a cyclic process the only
result of which is the production of work by reducing the internal energy of only
one heat reservoir” will also be impossible.

Thus, the formulation of the great Clausius remains the most logically under-
standable, physically fair and reliably tested for the second law of thermodynam-
ics.

But it was precisely this formulation that haunted a great scientist named
James Maxwell.

The mental experiment of James Maxwell is that “Maxwell’s Demon” allows
heating the right side of the vessel and cooling the left one without additional sup-
ply of energy to the system.
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In 1929 Leo Szilard showed that even a perfectly functioning demon increases
its own entropy every time it receives information about the movement of a mol-
ecule. Leo Szilard tried to connect information and energy purely mathematically,
but as yet there is no information about the experimental physical confirmation of
Szilard’s mathematical formula.

Next, Mark Reisen and his colleagues developed a new method of super-deep
gas cooling which uses a laser device similar to Maxwell’s demon in its actions.
The method shows that gas atoms or molecules can be in two long-lived metasta-
ble quantum states and that there are many substances that meet this requirement.

The main conclusion from these experiments is as follows: finding a closed
thermodynamic system in two long-lived metastable quantum states already im-
plies a review of the zero and second laws of thermodynamics and the possibility
of implementing “Maxwell’s Demon” in the atomic-quantum field.

According to a report in “New Scientist”, in 2010 physicists from Chuo Uni-
versity (in Japanese - #19¢°K%%) and University of Tokyo allegedly managed to
realize the mental experiment “Maxwell's Demon”.

In 2015 physicists from Finland, the USA and Russia (Ivan Khaimovich from
the Institute of Physics of Microstructures of the Russian Academy of Sciences)
created an autonomous artificial “Maxwell’s Demon”. The authors published the
results of their research in the journal “Physical Review Letters”.

Yarzinsky equation also shows the possibility of a metastable state in thermo-
dynamic systems. AF = Fa — Fb at AF = A where: AF is the energy differ-
ence between the two parts of the thermodynamic system, and A is the work done
by this energy difference.

The main conclusion made by the author from the analysis of the existing level
of knowledge was as follows: a closed corpuscular thermodynamic system in
which thermal energy is represented as the sum of kinetic energies of the cor-

puscles } = 2'1‘ 0, Emﬂ I?i consisting of two separated parts has a minimum
energy difference and the possibility of its increase due to this difference. No
quantitative relationship between information and energy has been established
so far.

For the technical implementation of theoretical conclusions in the field of clas-
sical physics the author used two outstanding inventions that have long been ap-
plied separately, but have not yet shown themselves to be synergistic.

The first one is a Stirling engine which works on almost any temperature
difference.

The second is a heat pump which is widely used in everyday life in devices
such as heat pumps, refrigerators, and air conditioners.

Theoretical novelty of the work is the proof of the energy theorem proposed by
the nominee, which looks like this:
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Hypothesis: In an isolated thermodynamic system consisting of two separated
parts the energy from the low-temperature part of the system can be transferred
to the high-temperature part of the system due to the internal energy of the low-
temperature part of the system.

Proof: In order to prove the hypothesis a “Maxwell Demon” technical model
is created. It consists of a closed thermodynamic system divided into two parts,
a heat pump and a Stirling engine. In this system the heat pump evaporator is
located in the low-temperature part of the system, the condenser and compressor
are placed in the high-temperature part, the cooled part of the Stirling engine is
located in the low-temperature part of the system, and the heated part is placed in
the high-temperature part of the system. In this case, the Stirling engine shaft is
connected to the compressor shaft which is also located in the high-temperature
part of the system, which provides the ability to summarize and take into account
the heat loss due to friction in the mechanical part of the structure in the energy
transferred by the heat pump th.

Initial data of the model:

1. An isolated corpuscular thermodynamic system consisting of two parts sep-
arated by an isolating wall where the difference between the energy of the low-
temperature part (J,, and the energy of the high-temperature part @, . is expressed
by the formula AQ = @, -@,.

2. A heat pump transferring energy @, - with a coefficient of transformation
COP= (4 £+ A 5p)

3. A Stirling engine with efficiency = 25%

A Stirling engine converts the initial difference in thermal energies of
the parts of the AQJsystem into mechanical work A__ with efficiency of 25%.
A__=0,25AQ. In this case, the energy of 0L.75AQ) is transferred by the
working fluid of the Stirling engine to the low-temperature part of the system.

The heat pump transfers the thermal energy th from the low-temperature
part of the system to the high-temperature one and restores the energy balance of
the system by transforming the mechanical work of the Stirling engine A__ into
thermal energy Qnp with the coefficient COP = (4 + A;p).

As a result, the energy balance of the system looks like this:
Qpp = A, * COP = 025AQ* (4 £ Appp) = AQ * (TApp)
Using the “demonic” terminology, a quarter of the initial energy difference AQ
in the high-temperature part of the system is enough for “Maxwell's Demon” to

restore this difference in full from the low-temperature part of the system. More-
over, with a lack of “demonic” forces (- A co P] it will not be possible to restore

AQ, and with an excess of them (+ A, ;) AQ will be restored in excess. Using
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the language of formulas: at (+ A1) @s, T max Q.. Ll min the system will
take an extreme metastable state with a maximum energy difference AQ T, and at
(-Arpp) @ry + min@,, T max the system will take another extreme meta-
stable state with a minimum difference in energy AQ L.

The diagram of the structure and energy movement is shown in Fig. /

/et euwe \

energy supply Qi = Ase * (4 £ Acop)
: 4
2 8
P '3
b -] a
e i o
- H 5
- i compressor 3
.ol Sy t'\ P,/ =
work A;, = 0,254Q
S % metastable
. system balance
i enthalpy = AQ
< energy :return 0,75 AQ
\ STIRLING: ENGINE
Fig.1

The structure works as follows:

a) Initially the thermodynamic system is in a nonequilibrium state with an
energy difference sufficient for the operation of a Stirling engine with the conver-
sion of thermal energy into mechanical energy with efficiency of 25%. At the same
time 75% of the thermal energy is transferred by the working fluid of the engine to
the low-temperature part of the thermodynamic system.

b) The Stirling engine rotates the heat pump compressor shaft.

¢) By means of mechanical energy the heat pump transfers energy from the
low-temperature part of the thermodynamic system to the high-temperature part
with the coefficient COP = (4 + A ) by the working fluid of the heat pump.
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Conclusion: The author proposes to state the second law of thermodynam-
ics as follows: In an isolated thermodynamic system consisting of two separated
parts the energy from the low-temperature part of the system can be transferred
to the high-temperature part of the system due to the internal energy of the low-
temperature part of the system.

Practical application:

Within the framework of the stated conclusions and their experimental confir-
mation the author received a patent of the Russian Federation 2692615, filed in-
ternational applications EAPO 2019000011, PCT / RU 2018/000784. The author
developed and created an experimental device - an autonomous climate system
that actually works on an operating facility.

The device works without an external connection and fully ensures the cli-
matic regime of the medical center. Electric energy is generated by a Stirling turbo
engine of a proprietary design due to the temperature difference between the exter-
nal and internal environment both in the heating mode and in the air conditioning
mode.

The advantages of the device are the low cost of generating thermal and elec-
tric energy, ease of replication, almost complete independence from weather con-
ditions, convenience, safety and ease of operation, which creates competitive ad-
vantages over other methods of generation from renewable sources such as solar
panels and wind generators.

The area of further development of low-temperature thermoelectric power
generation technology is extremely wide: from domestic autonomous refrigera-
tors, air conditioners and heat pumps to energy supply of large facilities, com-
plexes, transport, settlements and cities in all latitudes from the equator to the
Arctic without dependence on coal, oil and gas, that is, in the format of carbonless
power-engineering.
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Abstract. This article discusses the requirements for distributed generation
sources when they are connected to the electric network and the problems of some
differences on this issue, indicated in regulatory documents.

Distributed generation facilities include heat and power plants in settlements
and small and medium generation facilities (diesel generators, solar and wind sta-
tions), block stations, which are owned or rented by industrial enterprises.

In connection with a noticeable increase in the number of distributed genera-
tion facilities, problems arise in connecting them to a centralized network and
maintaining the quality of electricity among consumers. Russia has adopted laws
and regulations that govern these processes. The authors of the article analyze
and compare regulatory documents and proposals of some Russian and foreign
organizations for connecting distributed generation facilities, in particular solar
power plants, to a centralized network.
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At present, three categories of generating capacities fall under the broad defini-
tion of distributed generation (generations located directly near or on the territory
of consumption sources) in Russia. These objects include thermal power plants
(TPP) in settlements and small and medium generation facilities, block stations,
which are owned or rented by industrial enterprises. To date, the construction of
the above facilities by consumers has increased markedly.

The number of distributed generation facilities in Russia, namely: solar power
plants, gas piston stations, wind power plants, etc., is growing steadily. Their con-
nection to a centralized network significantly affects the quality of electricity at
the consumer. Requirements for the quality of electricity in the network are deter-
mined by GOST 32144-2013 [2] (table 1).

Table 1
Electricity quality requirements
Name Formula Value
Frequency deviation Af = fin — faom frequency deviation in synchro-

nized power supply systems
should not exceed + 0.2 Hz for
95% of the interval time in one
week and + 0.4 Hz for 100% of
the time interval in one week

Slow voltage changes Uy = U oy positive and negative volt-
&= [ ] 100 |age deviations at the point of

o transmission of electric energy

i, e should not exceed 10% of the

GU = [—] 100 |nominal or agreed voltage

value during 100% of the time
interval of one week

Flicker the short-term dose of flicker
Pst should not exceed the val-
ue of 1.38, the long-term dose
of flicker Pt should not exceed
the value of 1.0 for 100% of
the time interval of one week

Single fast voltage single fast voltage changes do not
changes exceed 5% in low voltage electric
networks and 4% — in medium
voltage electric networks, but
sometimes voltage changes with a
short duration of up to 10% Unom
and up to 6% Uc, respectively,
can occur several times a day
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Name Formula Value
Voltage asymmetry in the values of the voltage asym-
three-phase systems metry coefficients in the re-

verse sequence KU2 and the
voltage asymmetry in the zero
sequence KUO at the point of
transmission of electric ener-
gy, averaged over a time inter-
val of 10 minutes, should not
exceed 2% for 95% of the time
interval of one week;

- the values of the voltage
asymmetry coefficients in the
reverse sequence KU?2 and the
voltage asymmetry in the zero
sequence KUO at the point of
transmission of electric en-
ergy, averaged over a time
interval of 10 minutes, should
not exceed 4% for 100% of the
time interval of one week.

Voltage dips The duration of the voltage dip
can be up to 1 min

Overvoltage Overvoltage duration can be
up to 1 min.

The quality of electricity in a network of distributed generation facilities is
standardized by a document [3] that describes the restrictions on the deviation of
frequency, voltage, power factor cosg, etc. (table 2).

Table 2
Electricity quality indicators

Electricity quality indicators

Required Durati.on Electricity supply,% Required power quality
class | of service, / year
h/day 1 2 3 1 2 3
A =24 299 | 298 | 297 ||+AU| = 0,1Uy | 124U £ 0,150y ||£AU] = 0,20y
B 16<x<24 l+afl = 1Hz I+afl < 2Hz I+Af] = 3Hz
C 8<x<16 TDH =3% TDH = 5% TDH = 10%
D 4<x<8
E x<4

Systems with the required quality indicators of power supply above or below the specified values
can be installed in accordance with the specified requirements

-

UN - the rms value of the voltage at a certain time at the power terminals, measured over a set period of time
_f - rated voltage frequency HN'
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The connection of micro-energy facilities that belong to legal entities or indi-
viduals to the centralized electric grid is regulated by amendments to the Federal
Law N 35-FL dated December 27, 2019. This regulatory act allows for the transfer
of excess electricity generated by such facilities to the grid [1]. However, the law
strictly restricts connection to electric grid facilities with a voltage level of more
than 1000 volts. In addition, it is possible to technically connect a microgenera-
tion facility to a centralized network with a maximum power of not more than
15 kW.

The law [1] considers only the issues of connecting private power plants
to the network, while regulatory documents, requirements for standardizing
the quality of electricity, reliability of power supply, environmental friendli-
ness, synchronization of the network and distributed generation facilities are
not specified.

If we talk about one of the objects of distributed generation - the solar power
station and its parallel operation with the network, then some provisions of the
documents [2,3] contradict each other, which leads to the technical complication
of connecting the micro-energy objects to the centralized network.

State Standards (GOST 32144-2013) [2] determine the nominal frequency
in an electrical network of 50 Hz. The following standards are defined for this
value:

- a change in the frequency value in synchronized power supply systems of
not more than + 0.2 Hz for 95% of the interval time in one week, + 0.4 Hz for
100% of the interval time in one week;

- the frequency value change in isolated power supply systems with autono-
mous generator sets that are not connected to synchronized electric energy trans-
mission systems should not exceed + 1 Hz for 95% of the interval time in one
week and + 5 Hz for 100% of the time interval in one week.

According to regulatory documents and data of some energy companies
(ENTSO-E, E.ON, GOST R IEC 61727 — 2016), which characterize the con-
nection and synchronization of autonomous power supply systems (solar power
plants), for certain voltage levels (0.38 kV, 35 kV, 110 kV, etc.) the different time
periods for disconnecting solar power plants from the centralized network with a
frequency deviation are indicated (table 3). In all documents, the normal mode of
parallel operation of the power plant with the network is a frequency of 49-50 Hz,
which corresponds to GOST 32144-2013. In Europe and Germany, the require-
ments for solar power plants are softer than in recommendations and require-
ments in Russia [4]. But according to [3] in Russia, the solar power station should
be disconnected from the network when the frequency deviates at the level of 0.2
Hz, which leads to a mismatch between the requirements for the quality of elec-
tricity of the centralized network and the solar power station [2,3].
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Table 3
Requirements to SPP for frequency deviation
Frequenc, ENTSO-E E.ON l'chOCmH?e(I)l(:;]f:)nS GOSTR IEC 61727 - s'l'lIgJ%JeSSt.}(;nC(')'fgfgj
uency,
Ha (110 kV) [4] | (110 kV) [4] (110 kV) [4] 2016 (0,38 kV) [3] KV) [4]
Off time
46-47 - - 1s 0,2 sec not less than 1 second
47-47,5 - - 1 min. 0,2 sec not less than 1 minute
47,5-48 30 min 10 min 1 min. 0,2 sec not less than 1 minute
48485 | 30min | 20min 5 min. 0.2 sec “Ot;fiisutt};:“ 3
48549 | 30min | 30min 5 min. Necessarily not less than 3
disconnected minutes
49-50 No lim. No lim. No lim. No lim. No lim..
50-502 | Nolim. | Nolim. No lim. Necessarily not less than 3
disconnected minutes
50,2-51 No lim. 30 min 3 min 0,2 sec Factory manufacturer
51-51,5 30 min 30 min  |Factory manufacturer 0,2 sec Factory manufacturer

Experimental statistics show that fast single voltage changes in low voltage
electrical networks do not exceed 5%, and in medium voltage electrical networks
- 4%. But sometimes voltage deviations can occur several times a day with a short
duration of up to 10% and up to 6%, respectively. [2] Based on the requirements
for Europe and regulatory documents characterizing the operation of SPP and a
centralized network in Russia, an instantaneous disconnection of the solar power
station from the network should occur when the voltage deviation is in the range
of more than 25% (table 4) [3].

Table 4.
Requirements to SPP for voltage deviation
ENTSO-E S‘,‘,gsggss‘;:';s,,"(flﬁc GOSTRIEC 61727— |  Suggestion of STC
Voltage, V| (110 kV) [4] V) ] 2016 (0,38 kV) [3]  |"UES JSC" (110 kV) [4]
Off time
U<0,5U, - - 0,1 sec -
50 % <U <85 % 60 min - 2 sec -
85% <U <110% No lim. - No lim. 20 min
110% <U<135% |NOmore than . 2 sec 20 sec
0 min
135 %<U - - 0,05 sec 1s.

If we compare with each other the requirements for the quality of electricity
in a centralized network and generated by solar power plants (table 3) specified in
[2] and [5], we can conclude that these requirements are not met. This discrepancy
can complicate the synchronization of the solar power station and the network.
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Solar power plants should provide output and consumption of reactive power
with cose = 0.85 [4] at the point of contact of the power plant with the power
system when the active voltage of the power plant changes in the range of + 20%
of the nominal value.

The value of the power factor of the photovoltaic system with a lagging (induc-
tive) current should be more than 0.9 [3] when the output power of the inverter AC
power is more than 50% of the nominal value.

Conclusions

The issues of construction and use of distributed generation facilities in Rus-

sia are currently quite acute. This is due to the ability to produce electricity in
the immediate vicinity of the consumer, while reducing transmission losses. For
consumers, it is important to save money when using energy from their own power
plant. In addressing these issues, difficulties arise in connecting private distrib-
uted generation facilities to a centralized network due to the varying requirements
spelled out in the regulatory documents governing the operation of electric net-
works and microenergy facilities.
Based on this, it can be concluded that there is a need for a deeper study of issues
related to the requirements for the operation of distributed generation facilities
with a centralized network and the development of uniform requirements to facili-
tate the connection of private power plants to the electric network.
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Abstract. The article is devoted to the study of the functionality and role of the
application of BIM technologies in designing at the present stage of development
of information structures in Russia. The author noted that the constant increase
in the complexity and high technology of the design sphere leads to new questions
in the concept of implementing its tasks. It is also indicated that a typical problem
for the construction and design industry all over the world is the use of outdated
methodologies and system software systems, which for the most part are mecha-
nized and require a lot of labor and human resources, including monitoring dur-
ing the working cycle of the construction site. Therefore, it is justified to use BIM
technologies in design, as a key effective concept for improving all the processes
in this industry.

Keywords: BIM, technology, design, information system, modeling, improve-
ment.

Modern construction conditions dictate more stringent requirements for the
timing and cost of design works on a global level (in all countries including Rus-
sia).
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The fulfillment of architectural and design works is based on preparation of
precise models of construction facilities, and also is connected with performing a
huge amount of mathematical calculations necessary for construction engineering
analysis. The general goal of competitiveness improvement demands considerable
reducing of the model creation time and acceleration of mathematical calcula-
tions of the model parameters. The relevance of this research is in that the need to
provide design organizations with continuous information technology of architec-
tural design led to the development of building information modeling technology
based on the BIM technologies, which contains a principle of creating an inte-
grated parametrical informational model of a construction including all required
information about future and already existing construction sites. This article aims
at interpretation and justification of the effectiveness of applying the BIM tech-
nologies in design processes.

The comprehensive concept of the BIM (Building Information Modeling or
Building Information Model) is an informational modeling of a building or an in-
formational model of the building, in the form of a three-dimensional model, and
(or) of another construction site, the model being connected with an informational
database, in which any element may be assigned additional attributes. This tech-
nology is an informational construction and (or) design model which consists in a
synchronous interaction of all processes, as well as stages of design, construction
and operation of buildings and structures. The concept implies that customers,

architects, designers, engineers and IT specialists work concurrently. The BIM
technologies are an innovative approach in the modern designing basing on the
recent informational technology of designing 3D structures, in which, apart from
the above-said, the using of intelligent technologies are provided for [4].

Another, more informational definition can also be provided: BIM is a numeri-
cal representation and duly organized information about a construction project,
which is used at all stages of the project life cycle. An important component of this
technology is a single information space, that is, a data base containing all infor-
mation about technical, legal, property, operational, energy, ecological, mercantile
and other characteristics of the project. Owing to high accuracy and

detailed description of the model, this technology makes it possible to perform
various calculations (for example, energy efficiency and energy consumption of a
building, comprehensive calculations of the life duration, fire resistance and sta-
bility of both the entire building and its individual elements) and an analysis of
the results.

BIM in the world is over 20 years of dynamic development. The following
countries are leaders in the using of BIM in the construction of buildings, struc-
tures, and roads for various purposes: Great Britain, Netherlands, Singapore, USA,
where the use of BIM technologies makes up more than 90% of the industry [7].
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For creation of BIM-type informational models, computer-aided design (CAD)
systems are used most often. By their designated purpose, the CAD systems (or
sub-systems) are divided into the following types, which support different aspects
of designing:

- CAD (Computer-aided design/drafting);

- CADD (Computer-aided design and drafting);

- CAGD (Computer-aided geometric design);

- CAE (Computer-aided engineering);

- CAA (Computer-aided analysis);

- CAM (Computer-aided manufacturing);

- CAPP (Computer-aided process planning) [6].

Many CAD systems combine the means to solve tasks relating to different as-
pects of designing (CAD+CAM, CAD+CAE, CAD+CAE+CAM, etc.) [2]. Such
systems are named complex or integrated systems. Most modern CAD systems
use the following integration methods: integration based on end-to-end CAD sys-
tems;

integration based on PLM systems; Integration using the interaction interface.
The end-to-end CAD systems include a set of tools for automating the processes
and process design of production and various objects of industry. The PLM sys-
tems include multifunctional and specialized modules that solve narrow tasks of
specific industries more fully than universal design tools do [3].

Some systems contain data on technical structures of different nature, there-
fore, in order to transfer it, a conversion of data formats of different types from
one to another is needed. This way of interaction is called Integration through
Interaction Interfaces [1].

To date, there exists a great number of BIM technologies intended for informa-
tional modeling and designing: Autodesk Revit Structure Suite (AutoCAD Struc-
tural Detailing, AutoCAD, Revit Structure, SPDS, 3ds Max Design), ArchiCAD,
LIRA-CAD applications family (LIRA-CAD, SAPFIR-3D), Tekla Structures,
Digital Project, All Plan, SCAD, Autodesk, etc. Any of these software packages
agrees with BIM basic principles and covers several tasks of Multi-Dimensional
Modeling automated technology (2D-5D) [9].

When considering the advantages of the BIM concept both for the purposes of
designing and, on the whole, for using it in other fields of business, the consulting
company McGraw Hill Construction conducted a survey among the companies in
the construction industry and, basing on its results, identified the following ben-
efits from introducing BIM: 41% of the companies surveyed noted a reduction in
the number of errors after the introduction of the technology; 35% and 32% drew
attention to an improvement of communication between managers and designers

and enhancement of their enterprise images [8].
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Generally, the introduction of the BIM technologies is occurring at an increas-
ing rate, and quite often, through government support. In Russia, there is also a
revival of interest in the information modeling of the design and construction sys-
tems, however, this process is unique to individual integrated private enterprises
or companies with foreign investment, with the following main barriers to the
implementation of the BIM technologies seeming to be in Russia:

1. High cost of the BIM software packages as compared to that of design
services. Profitability of BIM is only possible for large, typical or foreign projects.

2. Insufficient regulation of the informational modeling normative status
and its introduction into the design process at all stages.

3. Vague sharing of accountability and uncertainty in the field of intellectual
property rights.

4. An unreadiness of investors to additionally invest in the informational
models based on the BIM technologies, which can be used not only during con-
struction of facilities but also in operating them [5].

At the same time, some factors may be denoted, which stimulate the introduc-
tion of the BIM technologies in Russia under current conditions:

1. Orientation of design to external Western markets, for which the BIM
technologies are necessary.

2. The increase in energy costs, which forces developers and owners to
switch to information technologies for design, construction and operation with a
high level of forecasting and control.

3. Expectation of foreign investments and programs within the framework
of developing the BIM concept in the domestic companies, and the need for effec-
tive monitoring of their implementation.

Conclusions. Thus, basing on the data analyzed and best practice of domestic
and foreign researchers, and defining the notion of BIM in designing, it should be
clearly distinguished which object we are talking about: just Building Information
Model, Building Information Modeling, or the whole system of Building Informa-
tion Management.

Taking into account the above-said, the totality of the BIM technologies may
be described as a way of:

- developing a strategy of implementing a construction project, namely,
its key stages: design, construction, and operation, with the help of modeling and
computer simulation of the object itself and its full life cycle;

- providing integrated control of graphic data and information flows in
combination with a description of the process, within the framework of a unified
information environment;

- transforming individual performers into teams (project teams) to solve
complex problems and integrate individual tasks into processes;
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- faster, more efficient and less costly execution of various operations
throughout the life cycle of a construction project.
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Abstract. The paper presents technical problems associated with obtaining a
high tightness of shelter facilities, which is necessary to protect their interiors
against the ingress of intentionally contaminated external air. Another very im-
portant factor affecting the trouble-free operation of the shelter is the reliable
operation of ventilation systems ensuring the required microclimatic parameters
of air for protected people and maintaining the inside temperature of the facility
within acceptable lim its.

Keywords: anthropogenic objects, shelters, air pollution, encapsulation, ven-
tilation, special objects, safety zones

1. INTRODUCTION

In a peaceful period, each country prepares shelter facilities, whose task is to
protect the population against the effects of extraordinary threats, related inter alia
with the physical and chemical state of the outside air. Shelters should provide:

a) protection against primary and secondary effects of nuclear weapons, among
others: shock wave hypertension and seismic of a nuclear explosion, effects of ex-
ternal fires, toxic industrial measures and other dangerous measures,

b) protection against chemical and biological weapons,
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¢) living conditions of people in a shelter.

Protective buildings or concealments are prepared in the basement of residen-
tial buildings, as well as by appropriate adaptation to perform a protective func-
tion: underground rooms, communication, commercial, warechouse services, etc.

Shelter construction has gained importance since 1989, i.e. since the emer-
gence of a new political and military situation. Then the direct source of the con-
flict disappeared, resulting from system differences of different countries. A dif-
ferent system of international relations appeared that could pose a threat to the
security of people's lives. This particularly applies to the possibility of industrial
disasters, natural disasters and the threat of religious crises.

After the change of war doctrine, the role of any shelters providing conceal-
ment increased disproportionately. Civil Defence deals with this important issue.
The need to maintain the required number of places in shelters, ensuring the sur-
vival of as many people as possible, is a basic task. In Polish conditions, it is not
only the achievement of the 100% disguise indicator for residents that becomes a
problem, but the maintenance of existing facilities in proper technical condition.
Partial solution to the quantitative problem is the construction of bifunctional fa-
cilities. In this case, there is the possibility of peaceful, i.e. continuous use of the
object for various purposes other than essential, with the possibility of their rapid
adaptation to fulfil the basic protective function.

Shelter facilities of Civil Defence can be divided into several basic types, due
to their purpose and use:

a) shelters for civilians - single-purpose facilities, designed to fulfil their basic
task, awaiting continuous readiness for operation,

b) shelters for important or valuable material goods (e.g. works of art, gold
supplies, etc.),

¢) dual-purpose facilities that, in addition to the basic function of protecting
people, other functions, a warchouse, a garage / parking lot, a service point, a base-
ment in an apartment block, a training room, a youth club.

Single-purpose shelter facilities are built with a specific purpose, e.g. to pro-
vide cover in advance to a selected group of people (workplaces, building resi-
dents, etc.).

While the tasks and operating conditions of single-purpose facilities are clearly
and strictly defined, the purpose and use of dual-purpose facilities is much more
complex. Due to the need to fulfil the basic function, the bifunctional shelter
must have a well-thought-out functional arrangement and an appropriate struc-
ture. There should be separate rooms in advance, fully equipped with devices for
the basic shelter function. These rooms should be excluded from room operation,
keeping their equipment in full working order.
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Time is of the essence in the preparation of dual-purpose facilities for exploita-
tion. While tensions in international relations can be a signal to start adaptation
work, giving more time for preparation, the abruptness of sudden, unpredictable
phenomena deprives these objects of time needed for preparation, and thus limits
or excludes their use in the basic function. For example, for an underground car
park, forces and means to remove parked vehicles should be provided, means
should be gathered and kept in full working order to prepare the object to perform
the basic function, with the time calculated so that the object is ready for use be-
fore a real threat occurs.

The basic issue for creating adequate sanitary and hygienic comfort of people
staying in the shelter is, apart from an efficient filter and ventilation system, proper
equipment with sanitary devices and accessories.

2. TIGHTNESS OF SHELTER BUILDINGS

In residential, public and other buildings, the air from the surrounding atmo-
sphere freely penetrates inside. Also, the air inside the buildings easily leaks out.
The reason for this natural exchange of external and internal air in buildings is
their construction and the properties of the materials used. These buildings have
holes and gaps in the doors and windows, ceilings, etc. In addition, the materials
used for their construction are porous and easily breathable.

Under the conditions of using toxic agents, contaminated air will also penetrate
inside the buildings.

To obtain proper tightness of buildings intended for collective protection, it
is necessary to completely isolate them from the external atmosphere. However,
ensuring complete encapsulation of objects is practically impossible, because even
with their exact sealing, there are always small gaps between individual structural
elements and pores in building materials. Therefore, some air permeability is un-
avoidable, even in specially sealed and secured facilities.

Contaminated air penetrates into closed and sealed rooms over time. Under
certain conditions, a concentration of poisonous substances above the permissible
level may form in the room, and then operation without the use of personal protec-
tive equipment is impossible.

The amount of contaminated air infiltrating the collective protection facility de-
pends on two factors:

- air pressure difference on both sides of the wall (partition),

- size and shape of holes, gaps and pores.

- The pressure difference on both sides of the partition can arise due to the
following reasons:

- wind action on the structure,

- difference in air temperature inside and outside the room,
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- shockwave pressure of a nuclear explosion,
- reduction of pressure inside the room, caused by the operation of exhaust
ventilation.

Encapsulation protects the inside of the shelter against penetration from the
outside of contaminants, infections and other dangerous agents as well as the
spread of chemical concentrations between the adopted cleanliness zones inside
the shelter. The encapsulation of the shelter can be achieved by:

- making gas-tight external walls and gas-tight internal building partitions,
between cleanliness zones,

- gas-tight closing of communication openings and other openings,

- maintenance during operation of a specified air pressure inside the shelter,

- ensuring that the shelter can be cut off from the outside atmosphere and
replenished air losses to maintain the required overpressure (during periods when
it is not taken from the outside).

3. VENTILATION OF SHELTERS

Mechanical shelters are used in shelters to:

a) ensuring the required microclimate parameters for protected and working
people, regardless of the condition and quality of the outside air,

b) removal of harmful gases, heat vapours, etc.,

¢) cooling engines in combustion engines, ensuring the encapsulation of the
shelter by means of generating and maintaining air pressure etc.,

d) directing its flow outside the shelter in order to prevent the penetration into
its interior of contaminants and infections and other dangerous agents.

It is recommended to use outside air only for ventilation of clean zone rooms.
Other rooms, in a conventionally clean and conventionally dirty zone, should be
ventilated with secondary air.

The ventilation air balance is prepared as follows:

a) the amount of air necessary for ventilating utility and sanitary rooms, com-
bustion of the generating set in the engine, ex-filtration through building partitions
and other needs occurring in the planned shelter.

b) the air demand for people in the shelter is determined, depending on the
nature of the activity, based on the applicable air standards per person,

¢) the amounts of air determined according to the above mentioned points are
compared, taking the higher value for further calculations. This value determines
the amount of air supplied to the shelter and forms the basis for the selection of
ventilation devices.

The following mechanical ventilation systems can be carried out in shelters:
- central (main) supply ventilation system,
- central ventilation system for the needs of recirculation,
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- central exhaust ventilation system,
- local ventilation systems (exhaust and recirculation),
- air generation system.

The distribution of air velocity in the occupied zone of the protective buildings

depends on:

- air velocity in supply streams,

- crowding, especially from the influence of convection streams arising from the
heat emitted by people,

- the temperature of the surfaces limiting the room and the wall streams arising
near them,

- size and amount of furniture in the room (benches, bunks).

Experiments show that the temperature of the space-limiting surfaces in pro-
tective structures is almost equal to the temperature of the surrounding soil. In
Polish conditions it is from 80C to several degrees and when filled with people it
will significantly differ from the air temperature in the room. This condition will
favour the formation of falling wall streams and condensation of moisture on the
surface of the partitions.

Therefore, the basic task of ventilation systems used in protective constructions
will be to maintain appropriate temperature, relative humidity and air velocity values
in rooms, and to protect the surface of partitions against moisture condensation. Fluc-
tuations of these parameters for physiological reasons are allowed only within strictly
defined limits. The range of appropriate fluctuations in these parameters is an essen-
tial criterion for the degree of equipping the installation with air treatment devices.

Over the past decades, the views of hygienists and doctors have changed both
on the amount of air necessary for ventilation or air conditioning, as well as on the
justification for this amount (from 8 to 32 m3 / h for a person). The life processes
of the human body (breathing, sweating) and the need to ventilate the premises of
protective buildings, during insulation with 100% recirculating air, have contrib-
uted to solving this problem. Adopting 8 m3 standard for protective objects within
one hour for one person fresh air can be the basis for dimensioning ventilation or
air-conditioning devices in protective buildings.

For the correct selection of the size and type of ventilation or air-conditioning
systems used in a protective structure, the following issues of ventilation tech-
nique should be taken into account: the function and use of the protective struc-
ture, system usage requirements, the amount of heat and moisture losses and gains,
external and internal air pollution, microclimatic requirements, air distribution
problems, required level of regulation of microclimate parameters, possibilities
of obtaining heat and cooling energy. The correct solution of shelter filtration sys-
tems can only be achieved if the actual operating parameters of filtration or air
conditioning installations are known.
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Measurements of air efficiency in existing shelter filter ventilation systems
help bring the operating parameters of the installation into compliance with
the microclimate requirements of shelter rooms. In addition to appropriate air
exchange, the ventilation system shapes the values of the supply air tempera-
ture so that, after compensating for the room's heat gains or losses, it provides
a standard temperature value. In the case of air conditioning installations, the
scope of requirements compared to ventilation is extended by the following
processes:

- keeping relative air humidity in the room,,
- ensuring cleanliness of the supply air,
- ensuring air distribution appropriate to the needs.

4. OPERATING THREATS

In the case of anthropogenic buildings - shelters located in the underground
of residential buildings, there is a very high threat to indoor air quality. These
threats are caused by:

- shutting down the operation of mechanical ventilation in shelter rooms not
used in the room for economic reasons,

- lack of natural ventilation of shelter rooms (solved in a way enabling its quick
blocking and sealing),

- high relative humidity of internal air accelerating the biological corrosion of
building materials and the development of mould fungi,

- exhalation of radon from the walls and floor laid on the ground.

It should be emphasised that the use of such shelters to protect the population
(in situations where contamination of the outside air is unlikely) can bring more
harm than good.

Unused, sporadically ventilated and non-vacuumed rooms, as well as reno-
vated, are a convenient environment for the development of mould fungi. If the
relative humidity is exceeded by more than 65%, the fungi grow quickly and
multiply. The air of enclosed and wet rooms is an ideal environment for the de-
velopment of fungi. Even the air temperature close to 0 C also does not limit their
development.

Also, radon hazard is a kind of air pollution and cannot be omitted when ana-
lyzing hygiene and health conditions of human stay in shelters located most often
in the basements of buildings. The greatest threat to the health of residents has a
radiation from radon decay affecting the respiratory system. The most important
sources of radon Rn-222 in indoor air are natural radioactive elements: Ra-226
and Ra-224 and the Th-228 track derivative. They are contained in the ground
on which the building is founded and in building elements made of mineral re-
sources (natural and waste).
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The basic feature that distinguishes the heat exchange process in underground
constructions from the analogous process in above-ground constructions is the
impact of transient heat exchange conditions.

The transient thermal states in these buildings are caused by, among others by:

- variable load of heat gains,

- transient heat conduction into the ground,

- transient heat accumulation in the building structure material and the
surrounding ground,

- variable periods of work of defensive structures.

In shelter buildings, due to the requirements for the airtightness of the object,
we have limited possibilities of adjusting all microclimatic parameters.

5. SUMMARY

The conclusion is that ventilation and filtration systems in shelter facilities
should be systematically improved. To specify the modernisation directions of
existing shelter and defence structures, it is advisable to conduct a number of tech-
nical audits. The technical parameters of devices and installations installed in tests
and measurements will help determine the actual suitability of the shelter build-
ing. Two new investment directions, public and private, may appear in the area of
new facilities. These directions should create a single clear technical infrastructure
system for shelters.

Technical development of shelter construction and installation systems can oc-
cur through:

- development of simple in the construction, and at the same time reliable in
operation, air intake assemblies, as well as protection of the interior of the building
against the creation of sudden negative pressure or air overpressure. Such a set
may include mineral bulk filters, double-acting explosion-proof valves and dual-
drive fans (electric and human muscle strength),

- attempts to use ground heat to heat or cool the ventilation air supplied to the
interior of the protective facility,

- the use of new types of chemical filters and the typification of installation
components and devices,

- use of heat recovery devices in ventilation, rational use of water, energy and
waste in an environmentally friendly way.
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Abstract. The paper discusses the significant threats to health and life of peo-
ple staying in shelters isolated from the external environment. These threats result
from improper maintenance of shelter installations and deficiencies in their tech-
nical equipment. This mainly applies to secondary water pollution in the installa-
tion and infiltration of contaminated external air into the shelter.

Keywords: anthropogenic objects, operation, shelter installations, water qual-
ity, air infiltration

1. INTRODUCTION

Shelters must provide the opportunity to protect people against external
threats. Hazard monitoring, filtering, water supply, sewage and compressed air
installations have a significant place in this system. Their operation and the mate-
rials used determine the shelter's autonomy and guarantee the living and working
conditions of the people. The essence are extraordinary threats and the protection
of the population against contamination by toxic agents (BST) or toxic industrial
agents (TSP).

Due to the fact that there are new threats such as industrial and energy disas-
ters, natural disasters and the possibility of future war, Poland should be prepared
to protect people and property. The end products of industrial disasters are also a
direct threat to people's lives in peacetime.
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Protective buildings are prepared during peace, in the basement of buildings,
in communal, commercial and storage facilities, in the metro and in residential
buildings.

The shelter's equipment with technical installations and devices should be
adapted to the protective function and appropriate conditions of their operation. It
is advisable to connect the shelter part to the building installation (electricity, wa-
ter, central heating, sewerage, telephone). Protective buildings should be provided
in conditions of atmospheric contamination, living conditions resulting from hy-
giene of keeping alive.

The operation of shelter facilities existing in Poland for the protection of civil-
ians poses many difficulties. These facilities are getting older and unused for years
with an appropriate level of technical use. Shelter installations of objects located
in the basements of buildings are usually only supplied with them. In plumbing
installations of such rarely used facilities there are too low flow speeds or even its
stopping for some time. In these places, there may be a change in water quality as
a result of increased concentrations of solutes or suspensions or the development
of bacterial clusters. The degree of deterioration of water quality depends on the
materials used, the physicochemical composition of the water, temperature and
duration of water immobility.

The problem of maintaining adequate airtightness is also becoming particu-
larly acute in existing protective structures. The external walls of buildings are
made of porous materials, which causes air to flow through the partitions. In order
to protect the walls of the building against the penetration of contaminated air, it is
necessary to insulate the rooms by:

sealing holes, gaps, construction of hermetic vestibules and maintaining over-
pressure.

2.REASONS FOR SIGNIFICANT DEGRADING OF DRINKING WATER
QUALITY IN A SHELTER INSTALLATION

The source of microbiological food poisoning, which is the result of the inter-
action of metabolic products of the bacterial flora on the human body, is very often
incorrectly prepared and stored water. Literature data shows that the presence of
even individual bacteria in water after a very short time results in an increase in
their numbers, many times exceeding all acceptable norms; This means that, for
example, after three days, water becomes unfit for consumption. Classic methods
of treating such water, e.g. by boiling, only kill most bacteria, without eliminating
metabolic products - bacterial toxins that are a source of food poisoning.

The conditions determining the growth rate of bacteria present in water are
mainly water temperature and the presence of mineral and organic substances that
are the food substrate for these bacteria. For most bacteria found in water, the op-
timum temperature range is 15 to 35°C. In this range the fastest bacterial growth
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and the phenomenon of transformation of persistent forms into biologically active
forms is observed. A temperature close to 0°C extends the shelf life of water from
a small number of hours to days and weeks.

Water contamination, i.e. its secondary pollution, can occur in installations or
water supply systems of buildings with shelters for the following reasons (Fig. 1):

- dissolution in water of substances contained in installation materials, which is
caused by corrosive or erosive phenomena,

- generation of vacuum conditions in water supply systems and with backward
movement of water in the pipes sucked into the water supply system of liquid or
inferior (polluted) quality,

- periodic formation at selected points of the water supply system of a pressure
higher than that prevailing in the installation, as a result of which contaminated
fluid may be pumped into the water supply system,

- creating conditions for the development of pathogenic bacteria

CAUSES OF SECONDARY WATER
POLLUTION IN WATER SUPPLY

INSTALLATIONS
on physics-chemical on

| character [ | bacteriological character

influence of installation

material on water quality cold water temperature too
] (corrosion) ] high

influence of water composition
on installation materials hot water temperature too low

(erosion)

the creation of vacuum zones
in installations (back flow) connection of the installation
with an additional water
source in which bacteriological
pollution occurs

influence of external factors
(substances)

connection of the installation
to various water sources

system water flow speed too
low

poor maintenance or operation
of the installation

Figure. 1. Causes of secondary water pollution in water supply installations
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The estimated duration of people's stay in the shelter affects the technical so-
lutions of shelter installations, the volume of rooms and the amount of accumu-
lated inventory. Due to the varying duration of action of human-threatening agents
(fires, toxic agents, biological agents, radioactive contamination, etc.), the period
of stay in the shelter may be from several hours to several weeks.

The demand for water for people and technical equipment in the shelter is used
to meet many needs, including:

- individual needs of people (drinking, preparing meals, personal hygiene,
washing dishes, flushing the toilet),

- decontamination (sanitary and special treatments),

- technical needs (cooling of aggregates, air conditioning),

- other needs (heating, supplying external customers, extinguishing fires,
maintaining cleanliness of rooms and equipment).

Determining the amount of water needed will depend on: the capacity of the
shelter, the time spent in the shelter, the capacity of the special treatment node,
the number and size of cooled aggregates, as well as the method of water supply.
Water for shelter needs can be supplied in three ways:

 from an external water supply network - a solution particularly beneficial for
shelters operated continuously, also during peace,

 from own intake - it is used in shelters with a capacity of at least 250 people or
in shelters important for the defence system,

 from the stock accumulated in internal tanks, which in the case of shelters fed
with water from the external network to become flow tanks.

The method of water supply to the shelter from the external network is the sim-
plest but the most risky due to the possibility of contamination and the danger of
failure), but the simplest in peaceful use. Water supply from the external network
and from its own intake cannot deprive the shelter of the reserves accumulated
inside, which is an inviolable reserve.

The surest way to supply the protective structure with water is to accumulate
water in tanks inside the shelter. However, this is related to the basic disadvantage
of this system, i.e. the possibility of accumulating only strictly limited water sup-
ply. Another nuisance of this solution is the need for periodic water exchange,
the use of flow tanks or its special treatment. Another requirement for the above-
mentioned system is the condition of collecting water in several (and not in one)
tanks due to the possibility of flooding the shelter with water from a destroyed
large tank and thereby depriving the shelter of water supply.

All three ways to supply the shelter with water are not mutually exclusive, and
are even recommended. The multi-source supply of the shelter is aimed at achiev-
ing the highest possible reliability of water supply.
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In order to minimise the effects of adverse changes in water quality due to pe-
riods of inactivity, it is recommended to flush the installation. Fragments of instal-
lations that are rarely intended to be used or which have not been used for a long
time should be isolated for a period of water standstill and should be flushed before
putting them back into service. Inactive pipes must be disconnected from the instal-
lation. Deterioration of drinking water quality in the water supply system may take
place with incorrect or insufficient operation and maintenance. Proper and skilful
operation and maintenance of back flow preventers is particularly important.

Due to the unpredictable time of danger to people, the problem of maintaining
the continuous and full readiness of the protective structure to take up the func-
tions anticipated for it becomes particularly important. Operating services should
regularly inspect the installation, with particular attention to safety assemblies, to
check their proper functioning. Technical check-up may be aimed at:

- ongoing detection and removal of any damage and irregularities occurring in
the process of using the installation,

- inspection of the functioning of installations and equipment constituting the
building's equipment, as well as assessment of the shelter installation preparation
for the winter period.

3. EXTRACTION OF CONTAMINATED EXTERNAL AIR
INTO SHELTERED INTERIORS

In protective buildings (shelters), a very important issue is the tightness of the
building structure. Air overpressure and tightness (airtightness) of the building
protects the interior against infiltration of contaminated external air.

Building materials, of which protective and defensive objects are erected most
often, i.e. concrete, reinforced concrete, brick, are characterised by high porosity and
air permeability. This feature, positive for objects of general use, is very unfavour-
able and even dangerous for objects that can be found, e.g. in the range of mass fires.

Examples from history (World War II) indicate that in objects within the range
of fires and not affected in terms of construction, people died due to lack of oxygen
in the internal air or from excess carbon monoxide.

For utility reasons, various cables (cables, pipelines, ducts, etc.) must be routed
inside the shelter facilities, and communication (i.e. doors, hatches, etc.) must be
properly resolved. The facility has a lot of places, as well as planes through which
contaminated air can penetrate the interior or clean air can be sucked out.

For a given structure, the amount of contaminated air penetrating inside the
building is a function of the pressure difference on both sides of the partition,
which may arise due to the following reasons:

- wind action on the structure, difference in air temperature inside and outside
the room,
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- atomic explosion shockwave pressure,

- negative pressure prevailing inside the room.

The largest pressure difference can occur in winter conditions, when the dif-
ference between the outside and inside air temperatures is maximum. If there are
gaps in the entrances, the contaminated air will penetrate the object in winter con-
ditions through the holes located below; warm air from the inside of the building
will escape through the openings above.

Experiments and theoretical calculations show that as a result of the penetra-
tion of contaminated air into a facility, a hazardous, toxic concentration of poison-
ous, radioactive and biological agents may be created inside the rooms over time.
If the room is not ventilated, then the concentration inside the object can reach a
value equal to the outside concentration.

A very difficult task is to eliminate the phenomenon of contaminated air pen-
etrating into defensive (protective) facilities. To achieve this, it is necessary to
ensure absolute tightness of these objects, which in practice is almost impossible.
Therefore, one should strive for maximum reduction of the amount of air penetrat-
ing into the object, which can be achieved by sealing the defensive structure.

Sealing the shelter facility is aimed at:

- protection against penetration of contaminants and infections (chemical,
biological and radioactive) as well as combustion products in the event of a fire
outside the defensive structure,

- preventing the spread within the defensive structure of contaminations
generated during its use (penetration from a dirty to clean zone), and combustion
of products in the event of a fire - between internal fire zones.

This aim is achieved by:

- gas-tight external and internal building partitions between the clean and dirty
zone

- gas-tight closing of openings in building partitions,

- maintaining during the operation of the defensive structure a certain internal
air pressure,

- ensuring the possibility of cutting off the protective structure from the outside
atmosphere and supplementing natural air losses in the period when it is not taken
from the outside in order to maintain the required overpressure.

4. SUMMARY

Shelter facilities are being prepared during the peace period, in the event of
extraordinary threats related mainly to the condition of the outside air. For such
buildings located in the basement of residential and commercial buildings, com-
munal and storage facilities, during the period of stay of the protected persons,
unpolluted drinking water and uncontaminated ventilation air must be supplied.
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Due to the two functionality of such facilities and the associated sporadic use
of shelter installations, operational services should systematically review installa-
tions that determine the shelter's readiness to take on the function intended for it.
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