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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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PROBLEMS AND PROSPECTS OF TOURISM DEVELOPMENT ON
LAKE BAIKAL
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Student

Baikal State University

Alexander M. Balashov

Student
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Abstract. Currently, the tourism industry is one of the most important in the
structure of the economies of both developed and developing countries of the
world. In the case of a timely created infrastructure base of the industry that
meets the specifics of the XXI century, competent legislation, sufficient budgetary
provision, the choice of the optimal model for promoting the relevant services,
the tourism industry can contribute to the enrichment of both micro and macro-
economic entities. Unfortunately, both for modern Russia, in general, and for its
individual regions, this rule does not work yet. In particular, the Irkutsk region, on
whose territory the unique in the world Lake Baikal is located, despite the increase
in the flow, cannot yet be attributed to the world center of attraction for tourists.
In order to level the existing problems of the development of the tourism industry
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in the region, the article considers the author's Concept of tourism development
on Lake Baikal.

Keywords. Tourism, problems of tourism development in the region, Irkutsk
Oblast, Lake Baikal.

As practice shows, globalization, liberalization, integration, as well as the de-
velopment of diplomatic relations between countries have become a trigger for
the active development of the world tourism industry. For the period from 1980 to
2018, the percentage of the world's population that required an entry visa to visit
foreign destinations fell from 75% to 53%, respectively, and the frequency of tour-
ist travel increased from 50 to 56%".

At present, tourism has been reasonably attributed to one of the fastest growing
sectors of the economy in the world, which is second only to industry in terms of
volume and efficiency. Even so, it is well ahead of such important industries as
financial services, healthcare or science. In such countries of the Organization for
Economic Co-operation and Development (OECD) as Spain, France and Portu-
gal, tourism today accounts for 15%, 7.3% and 13.7% of gross domestic product
(GDP), respectively.

According to the latest figures released by the World Travel and Tourism
Council (WTTC), the tourism industry currently accounts for 10.4% of global
GDP, making it one of the largest economic sectors in the world (8.8 trillion dol-
lars). As of 2018, the industry employed 319 million people and is expected to
reach 421 million by 2029.

The Russian Federation has a high tourism potential. The natural and climatic
diversity of Russian regions makes it possible to develop almost all types of tour-
ism in the country, such as beach, cultural, educational, cruise, ecological, rural,
active, adventure, and health tourism. According to the World Tourism Organi-
zation (UNWTO), we can reasonably receive up to 40 million foreign tourists a
year (which is comparable to Turkey's indicators). However, at present this figure
is only 24.4 million people, which in the country structure of the world tourism
market gives our country only 1%. In other words, in terms of natural and cultural
tourism potential, Russia ranks fifth in the world, but in terms of competitiveness
it is at the bottom of the list, which currently determines its status - not an exporter,
but an importer of world tourism services. Against this background, the predomi-
nance of the outbound tourist flow over the inbound one is quite natural. At the
same time, over the past five years, there has been a positive growth of the former
(the total departure of Russians abroad in 2019 amounted to 45.3 million trips,
which is 43% more than in 2016) (fig. 1). The countries leading the "attraction" of

The Travel & Tourism Competitiveness Report 2019 [Electronic resource] // http://www3.wefo-
rum.org/docs/WEF_TTCR_2019.pdf URL: (access 12.10.2020)
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Russian tourists include Turkey (15% of the total number of trips), Ukraine (6%),
Italy (5%), Thailand (5%) and Kazakhstan (5%).

As for inbound tourism, we are of primary interest to citizens of the post-
Soviet republics, as well as tourists from China. Of particular concern in this case
is the average negative dynamics of visits (tab. 1).
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Fig. 1. Dynamics of entries to Russia and departures of Russian citizens for
tourism purposes, thousand people

Table 1
The number of tourist trips of foreign citizens to Russia in 2018-2019,
thousand people
Country 2018 2019 Change, %
1. Ukraine 8202 7760 -5
2. Kazakhstan 3510 3564 L5
3. China 1690 1883 11
4. Azerbaijan 893 911 2
5. Finland 950 896 -6
6. Germany 645 690 7
7. Poland 682 641 -6
8. Abkhazia 488 596 22
9. Armenia 566 551 -3
10. Estonia 478 523 9

EEEt | 13
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Total for top 10 countries 18 104 18 015 -0,49
Total for all countries 24 551 24 419 -0,5
Note: compiled by the authors on the basis of summarizing sources [Official
site of the federal agency for tourism [Electronic resource] / Tourism.gov.ru. —
Access: https://tourism.gov.ru/contents/statistika/ (appeal date: 12.10.2020)]

The main Russian centers of attraction for both foreign tourists and citizens of
our country are:

- in the direction of recreation and entertainment - the Crimea peninsula, Lake
Baikal, Krasnodar and Altai Krais, St. Petersburg;

- in the segment of sports trips - Sochi, Altai and Krasnodar Krai, Dombai
Mountains and the Caucasus;

- in the niche "health restoration" (preventive treatment) - the resorts of the
Caucasus (Mineralnye Vody), the resorts of the Crimean peninsula, Kislovodsk,
Moscow, Krasnodar Krai;

- in the direction of cultural enrichment - St. Petersburg, Moscow, Golden
Ring, Kazan, the Crimean peninsula, etc.

In our opinion, there is nothing surprising in the fact that Krasnodar Krai and
Crimea, in particular, occupy a leading position in terms of the number of people
wishing to visit these places for different purposes. This is facilitated by both the
developed infrastructure of the regions, which, in particular, was developed in an-
ticipation of preparations for the Olympics, and the constant mentions of these ter-
ritories in the media, mainly in order to show everyone that they are worth visiting.

As for the development of tourism directly in Irkutsk Oblast, we consider it
important to focus on one fundamental point. The region has tremendous poten-
tial for promoting the relevant industry due to its unique comparative advantage
- Lake Baikal, included in the UNESCO World Natural Heritage List. Thanks to
the competent organization of the tourism industry, the economy of the entire ter-
ritory could receive additional reserves for growth. However, at present, the use of
the Lake does not provide an opportunity to maximize utility at the regional level
and increase the level of its competitiveness. The rule "active tourism" proved
in practice contributes to the enrichment of the territory, and the passive one can
"impoverish" [5 p. 46] is still working in Irkutsk Oblast in the second direction.

In particular, Irkutsk Oblast took 13th place in the rating of tourist attractive-
ness of Russian regions in 2019. It is in the top 10 regions of Russia in terms of
popularity among foreign tourists. According to the report of the Tourism Agency
of Irkutsk Oblast?, Baikal entered the top 3 most desirable vacation spots for the
New 2020.

2Official site of the Irkutsk Oblast Tourism Agency [Electronic resource] / irkobl.ru. — Access:
https://irkobl.ru/ (appeal date: 13.10.2020)
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In general, over the past three years, the average increase in the volume of tour-
ist flow to Irkutsk Oblast was more than 3.5%, and the annual increase in tourist
services - 11.5%°.

Realizing that the Lake is simultaneously part of the Olkhonsky, Slyudyankin-
sky, Irkutsk regions of Irkutsk Oblast and the Republic of Buryatia, in our study
we focus on the first one, as the most attractive among tourists and having the
largest number of growth points. It is this area, due to the relatively favorable
climate, wide landscape diversity, uniqueness of flora and fauna, the presence of
hydro-mineral resources, etc., that has the highest recreational potential in Oblast
(2,543.2 thousand people/day) and is one of the most popular holiday destinations
among locals and visitors.

The area of the Olkhonsky district is 1590 thousand hectares (15.9 thousand
km?2) or 2% of Oblast's territory. The administrative center is Elantsy. The Olk-
honskoye district municipal entity includes: Elantsynskoye, Kuretskoye, Bugul-
deyskoye, Khuzhirskoye, Ongurenskoye and Shara-Togotskoye rural settlements.

The population of the territory according to data for 2019 was 9,747 people,
most of whom are Buryats and Russians (tab. 2). The main sectors of the territory's
economy are agriculture, retail trade and tourism.

Table 2.

The structure of the national composition of the inhabitants of the Olkhonsky
district as of 01.01.2019

Nationality Share, % Nationality Share, %
Buryats 48,6 Tajiks 0,13
Russians 47,2 Armenians 0,11
Ukrainians 0,43 Belarusians 0,10
Uzbeks 0,43 Evenki 010

Tatars 0,28 Germans, Kyrgyz 0,05 each

Note: compiled by the authors on the basis of summarizing sources [Offi-
cial site of the Olkhonsky district municipal formation [Electronic resource] //
OnpxoHcKkuii-paiton.pgp. — Access: http://xn----8sbwecbgqgbbhxjldvg.xn--plai/
(appeal date: 13.10.2020)]

The main centers of attraction for tourists in the area are: Olkhon Island (Sha-
manka rock, Cape Khoboy and Ogoy Island with a Buddhist stupa), Tazheran
steppe (a large number of various minerals, rock paintings, shaman shrines, caves
and salt lakes), Maloye More (Mukhorsky, Kurkutsky, Kurminsky bays, consid-
ered one of the warmest places on Baikal, Zama is a warm lake and springs), Ogoy
Islands, Oltrek, Khubyn, Edor, Kharantsy, Zamogoi, Izhilkhei.

30Official site of the Ministry of Economic Development of Irkutsk Oblast [Electronic resource] //
irkobl.ru. — Access: https://irkobl.ru/ (appeal date: 13.10.2020)
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In the Olkhonsky district, as of August 2018, 24 collective accommodation
facilities operated in the village of Sakhyurta and 38 in Khuzhir [2 p. 349]; at the
end of 2019, the total figure for the Olkhonsky district was 104 collective accom-
modation facilities located mainly on the coast Maloye More, as well as on the
territory of Khuzhirskiy and Shara-Totogotskiy municipal Oblasts. In 2020, the
increase in the corresponding subjects amounted to 7 units, of which five - on the
mainland and two - on Olkhon Island.

Analyzing the tourist flow of the territory, in general, we can talk about posi-
tive dynamics: in 2016, 651.6 thousand people visited the region, in 2017 - at least
700 thousand people, the increase, thus, amounted to 107.4%. (fig. 2). However, it
should be understood that this growth is caused exclusively by the growth of the
"unorganized tourism" segment, while other niches for organizing possible tours
to Baikal (ethnic, cultural, scientific, ecological, recreational, etc.) remain vacant.

700

" = m2012
co0 530 534 5426

W 2013
400 H2014
200 N 2015

2016

T T T T T 1

o}

2012 2013 2014 2015 2016

Fig. 2. Dynamics of the tourist flow in the Olkhonsky region for 2012-1016.

In our opinion, the main reasons hindering the intensive development of tour-
ism on Lake Baikal, primarily in the Olkhonsky District, are: underdeveloped in-
frastructure, limited funding for the tourism industry from the leadership of the
region and the country, the lack of combined and nature protection tours, as well
as the prevalence of low cost of average check of stay at Lake Baikal (tab. 3).

In particular, due to the fact that the territory is significantly remote from the
central part of Oblast, it is characterized by low development of roads. Transport
communication with the regional center Elantsy is carried out on roads of IV and
V technical category, which have a gravel surface, not provided with high-quality
drainage and lighting means.

In order to minimize damage from the current weaknesses and leveling pos-
sible threats to the development of the tourism sector in the Olkhon region, we
propose to consider the possibility of adopting and implementing the Concept for
the development of the tourism industry of the relevant territory.

The concept is designed for 3 years (until 2023)

16 || International Conference
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Its main goal is to develop a set of measures aimed at attracting, forming and
activating tourist flows to the Olkhonsky region of Irkutsk Oblast.

The assessment of the implementation of the Concept is carried out on the ba-
sis of the growth of two main indicators: tourist flow (by 40% compared to 2016)
and the volume of services provided (an increase in the average check of stay).

The target audience of the Concept is all possible groups of tourists: young
people, middle-aged people, as well as the elderly. These are people who love both
an active and a calm form of recreation.

Table 3.
Swot-analysis of the development of the tourism sector in the Olkhonsky district

Strengths:

Weaknesses:

Significant tourist and recreational potential;
Availability of cultural heritage sites;
Developed hotel service industry;

The existing tourist flow;

Location in a unique location;

Availability of nat. park and reserve;
Population growth, which increases the
number of labor human resources

Remoteness from major administrative centers;
Restriction of economic activity in the Central
Ecological Zone of the Baikal Natural Territory;
The need to conduct an environmental impact
assessment for any object in the area 200 km from
Lake Baikal,

Cold climate;

Lack of sufficient infrastructure for the removal
(storage) or processing of waste;

Lack of highly qualified personnel in the industry;
Poor quality of municipal highways;

Poorly developed roadside infrastructure,
including petrol stations, especially in rural
settlements remote from the regional center
Seasonality;

Low variety of assortment of tours in the area

Capabilities:

Threats:

The demand for tourist services on Lake
Baikal;

Possibility of creating new tourist routes and
tours;

Possibility of creating a unified information
system about tourist products in the Olkhon
region;

Growth in demand for nature-oriented tourist
programs (fishing, hunting, scientific, ethnic
tourism).

A ban on economic activities in the territories
located in the CEZ on the Baikal natural territory;
Ban on local treatment facilities;

Lack of sufficient funding from the state;

The growth of anthropogenic load on the
recreational areas of Olkhon, the coast of the Small
Sea;

Strong competition in the future from other
protected areas: in Russia there are many places
with beautiful landscapes, ethnic originality,
UNESCO World Heritage sites;

Low awareness of Russians about the tourism
opportunities of the region and the district,
fragmentation of information resources in the field
of tourism.

Note: compiled by the authors

[ B e il
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Implementation of the Concept involves stages.

Stage Nel. Infrastructure development, which should become a "primary task"
[6 p. 3]. In the transport segment, it is necessary to increase the number of paved
roads, to guarantee their high-quality maintenance and safety at a level that meets
technical requirements. In the information segment, it is necessary to quickly
solve the problem of ensuring high-quality communication. A variant of its solu-
tion may be the conclusion of an agreement with the company "Russian Tower",
which works in the relevant field. Rent of 1 cell tower per month is about 25,000
rubles, which in annual terms will reach 300,000 rubles. In the segment of infra-
structure facilities, it is necessary, first of all, to work on improving the current
legislative base related to the expenditure side of the budget, aimed at developing
tourism in the region (in the neighboring Buryat Republic, expenses on items re-
lated to tourism and infrastructure are almost doubled more funds). Recognition
of the budgetary provision for the development of the tourism sector of the entire
Irkutsk Oblast, in general, and the Olkhonsk region, in particular, is insufficient at
present is an objective fact [4, p. 218].

Stage 2. Resolution of the "Baikal legal anomaly", which consists in the incon-
sistency of the current legislation. In particular, we are talking about the fact that
at present the objects that are being built on the shores of Lake Baikal should not
include in their structure treatment facilities that allow to drain purified water into
the ground. This is prohibited by national park legislation*. In order for this to be-
come possible, it is necessary to initiate a solution to this issue “from below”. For
example, to work out the option of submitting a collective petition to the adminis-
tration of the region, Oblast and the country in which a list of large organizations
currently working in tourism will be presented.

Stage Ne3. Resolving the problem of the promptness of medical care. Cur-
rently, there is no single medical center in the Olkhonsky district. Its opening will
require about 7.5 million rubles. Geographically, it could be located in Elantsy, as
in the largest settlement of the Region. Thanks to the implementation of this step,
guests' concerns about the safety of staying on the territory, including due to the
current coronavirus infection, would be significantly reduced, and new jobs would
also appear.

Stage Ne4. Active advertising campaign for recreation on the territory of Lake
Baikal. We believe that the stake should be placed on the Internet segment: create
a website that will present the services of all travel organizations operating in the
Olkhonsky region; launch summer and winter advertising campaigns, in which
bloggers from other regions popular among young people will advise their sub-
scribers to visit Olkhon Island. In the segment of foreign tourists, one should aim

“Baikal interregional nature protection prosecutor's office [Electronic resource] // baikalproc.ru. —
Access: https://baikalproc.ru/ (appeal date: 13.10.2020)
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at guests from Asia, since it is they who are currently in the lead in the structure
of tourist traffic [1 p. 145-146, 3 p. 182]. The best option would be when tourists
visiting the Lake would have the technical ability to promote recreation on Lake
Baikal in their homeland. For example, foreign tourists who are already on an ex-
cursion can be given special brochures with the website address and information
about other available services. Another possible option for promoting a vacation
could be a referral program based on the fact that people who invite subsequent
guests will receive some bonuses on the site.

We believe that in the medium term, the implementation of the proposed Con-
cept could greatly contribute to the development of tourism on Lake Baikal.
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Abstract. Schematically, the history of mankind can be represented as two
cyclical links between science, technology and society. science, technology and
society are interconnected in such a way that a change in one of the areas is
either a cause or a consequence of a change in another. The entropy process
(characteristic of disorder), which is strictly opposite in its direction to life,
biological processes, makes very strict requirements for a person, more precisely,
Jfor the human genotype. In man, two tendencies pulling in the opposite direction
are fighting, exacerbating the relationship between his two dialectically opposite
sides - biological and social. Systems with identical and different elements are
not two fundamentally different types of systems, but only two states in which any
system can be, extreme states connected by gradation of transition states.

Keywords: needs of society, system of social relations, factor of environmental
change, entropy and negentropy, elements of the system, homeostasis.

Schematically, the history of mankind can be represented as two cyclical links
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between science, technology and society. One cycle begins with the emergence of
a new type of scientific knowledge that generates seeds of new technologies that
become the cause of social transformations. The second cycle is directed in the op-
posite direction: the needs of society entail technical innovations, which, in turn,
stimulate the development of science. Thus, science, technology and society are
interconnected in such a way that a change in one of the areas is either a cause or
a consequence of a change in another.

The level of development of society is determined by the system of social
relations reflecting the level of development of engineering and technology, the
degree of mastery of nature, the measure of civilization, the state of culture and
psychology. Therefore, society, in its essence, is a part of the material world, iso-
lated from nature, but inextricably linked with it. Society is determined by the
organized activities of human collectives who carry out actions and deeds under
the influence of certain interests. At the same time, the dynamics or development
of society is manifested in its historical stages (primitive, slave-owning, feudal,
etc.). In order to preserve itself as an integrity, society must constantly satisfy its
needs, and primarily the material needs of people, which have an objective and
historically changeable character [7].

“Today we can state that human consciousness has crossed the border of the
material and materialistic view of nature, formed by the dialectical method of cog-
nition. As a result, different sensations and realizations appeared, namely: from
content to context; from object to process; from perception to interaction; from
display to design; from natural to artificial life; from certainty to randomness;
from observable reality to constructed reality; from the behavior of forms to forms
of behavior [2].

The system of social connections between people is complemented by a sys-
tem of connections between people and the tools of production.

VI Vernadsky wrote that in the biosphere “everything is taken into account and
everything is adjusted with the same precision, with the same mechanicalness and
with the same submission to measure and harmony, which we see in the harmoni-
ous movements of heavenly bodies and begin to see in systems of atoms of matter
and energy atoms ’[3, 24].

The fact that a person began to use tools and became a social being dramati-
cally weakened the influence of natural selection on him. There was a "self-elim-
ination of selection”, according to Ya. Ya. Roginsky (1895—1986), which led to
the attenuation and even, in the opinion of some anthropologists, to the complete
stop of human evolution, ie, his phylogenetic, genotypic adaptability to the exter-
nal environment. At the same time, the same factor began to drastically change the
surrounding natural environment, placing the entire burden of adaptation to it on
ontogenesis, on adaptability at the level of a conditioned reflex and, ultimately, on
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the mental, spiritual side of a person [4, 185].

All this should be taken into account when studying the impact of technologi-
cal progress on humans. As an entropic process (characteristic of disorder), strictly
opposite in its direction to life, biological processes, it makes very strict require-
ments for a person, more precisely, for the human genotype. Moreover, these re-
quirements are not external, extraneous for a person, but act as if from within, as
part of his phenotypic, social side. In man, two tendencies pulling in the opposite
direction are fighting, exacerbating the relationship between his two dialectically
opposite sides - biological and social. This greatly enhances the dynamics of the
inner dialectic of a person, often giving it at certain moments features of paradox,
or even disunity: a person strives for one thing, but gets something opposite and
vice versa, which Schiller has already seen well [6, 261].

The division of labor results in the division of society into classes, which in
turn through feedback channels affect society, exacerbating the process of division
of labor to such an extent that it begins, in the words of Marx, to cripple a person.
And in this process, technical progress in the form that we observe today plays an
important destructive role.

If in a society where between themselves and nature as an element and a sys-
tem that form the integrity of a high negentropic character ("... in a society where
order should increase, entropy should decrease, and negentropy should increase"
E. Schrddinger), a person would place not some - that inorganic layer with com-
pletely different, purely entropic qualities, which is technology, and an equally
highly organized subsystem, composed of living beings, which would not disturb,
but, on the contrary, strengthened, harmonized the balance between man and na-
ture, contributing to its merging with the latter, the division of labor would nev-
ertheless arise in such a civilization, since the transition from the herd to society
is the transition from a less holistic to a more holistic system. A growing or, more
precisely, becoming "system," write A. D. Hall (1914-2009) and R. E. Feidzhin,
"changes in the direction of increasing division into subsystems, sub-subsystems,
or in the direction of increasing differentiation of functions" [5, 264].

This differentiation of the functions of the elements of the system is precisely
inherent in the social system, in contrast to the biological system, whether it be a
species or a population, where, on the contrary, each individual is extremely simi-
lar. VM Wheeler (1865-1937), one of the most important researchers of "social"
insects, divided biological communities into two types: homogeneous, which he
considered to be truly social, and heterogeneous, composed of various specialized
individuals [3, 75].

Leaving aside the obvious incorrectness of the direct extrapolation of the fea-
tures of insect communities to human society, Wheeler V.M., however, noted the
problem of the difference between systems consisting of numerous identical ele-
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ments and systems, which is very important for the general theory of systems and,
therefore, for social science. composed of various, highly specialized elements.

Systems with identical and different elements are not two fundamentally dif-
ferent types of systems, but only two states in which any system can be, extreme
states connected by gradation of transition states.

If the elements of a system are absolutely identical, then they form what math-
ematicians call a set (therefore, the mathematical concept of a set can be con-
sidered an extremely abstract concept of a system). In this case, the elements of
the system have the greatest number of degrees of freedom, and the system itself
becomes something ephemeral, indefinite. If the elements of the system are ex-
tremely specialized, then the system becomes very rigidly defined and indivis-
ible. Its elements in this limiting case have only one degree of freedom, which is
nothing but necessity, and as such themselves become something ephemeral. Ap-
proaching these two opposite theses dialectically, it is natural to assume that they
are extreme states, or rather, poles of a certain dialectical contradiction, the most
real and true form of existence of which is the state of their harmonious unity. In
the language of general systems theory, it corresponds to the concept of homeo-
stasis (homeostasis is self-regulation, the ability of an open system to maintain the
constancy of its internal state through coordinated reactions aimed at maintaining
dynamic equilibrium). All this is well illustrated by the example of human society.
Two tendencies are clearly visible in it. One of them is the pursuit of equality for
all people. It runs through the entire history of mankind, acting as one of the fac-
tors of its development. Another is the desire for organization, integrity, stability
of society, which naturally requires the specialization of its members and is the
second equally powerful factor in the development of society. It is easy to see that
the first tendency is closely related to people as elements, and the second - with
society as a system, and the state of homeostasis appears as a state of society in
which the particular is in harmony with the general, the personal with the public.
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Abstract. The article discusses language markers of conflict, which carry a
great potential for conflict. These primarily include the visible structures of the
text: lexical-semantic, grammatical and pragmatic means. It raises the question of
the importance of taking into account many factors when analysing the perception
of a text.
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Communication is a very important part of our whole life. In linguistics, in so-
ciology and in many fields of science, conflicts, namely, communicative conflicts,
are of interest for research and obtaining data in the field, caused not only by the
factors of the occurrence of the conflict, but also by the variety of their types and
forms. Research results can affect both intercultural and transcultural interaction.
Therefore, a complete classification of the most probable conflictogenic markers
identified in the analysis of texts is necessary.

One can consider the corresponding lexical-semantic, lexical, grammatical and
other linguistic means as explicit markers of this phenomenon.

The purpose of our study is to use the language tools, the so-called visible text
structures, to identify the most frequent and most significant in modern discourse.

[Elb 2 | 25



Scientific research of the SCO countries: synergy and integration

Such structures clearly signal implicit goals and intentions of communicants, and
therefore their analysis is of interest for research. The language elements used by
the communicants carry information about the strategic and tactical intentions and
attitudes of the speaker.

So, what elements, visible structures, can it be established as carrying infor-
mation that serves as a “trigger” for the emergence of a speech conflict, for the
so-called marker?

In our case, we consider in detail some lexical, semantic and grammatical sig-
nals of a communicative conflict.

Language, with its complex system of signs, has those that carry an ambigu-
ous interpretation of the meanings conveyed by them. The properties of linguis-
tic signs are embedded within them and are found only under special conditions,
when certain mechanisms that bring them into action are launched. Therefore,
with full right, we can consider them speech conditions: only in relation to the act
of speech "virtual language sign" [Ufimtseva 1995: 247] actualizes its meaning
and, therefore, can expose its conflicting conflictogenic properties.

In order to understand what properties of the language determine the occur-
rence of various kinds of misunderstandings and communicative failures in com-
munication, we need to identify and describe the nature of the impact of the up-
dated properties of the language units present in the text on the participants in the
communicative act and the speech situation in general.

In this case, it is necessary to use a two-track approach, which is due to the
a twofold signification of linguistic units. The unit of primary signification is the
word (in the submission of the addressee), that is, the meanings of the word that
represent the zone of its “nearest meaning” [Potebnya 1958: 29] and are significant
for the addressee now. Moreover, the selected value zone is not necessarily the
current value zone for the interlocutor. addressee What is important for the speaker
is not always perceived by the listener with the same degree of understanding of
the seriousness of the information as is expected from him. It is here that a situ-
ation often can provoke a conflict. A sentence or utterance is a unit of secondary
signification, the word is divided into its constituent meanings, or it is precisely
the meaning that is needed that is actualized. The use of units of secondary sig-
nification usually does not entail misunderstanding or contradiction between the
subjects of speech (if not supported by non-linguistic factors).

This contradiction provokes the emergence of a speech conflict, and in the pro-
cess of communication, new meanings appear that were not laid by the addressee,
which causes misunderstanding, tension and undesirable emotional effects. All
these emotional outbursts cause a speech conflict. The linguistic sign, existing
in a divided and undivided form, demonstrates one of its frequently conflicting
properties - flexibility. This property is manifested in its infinite semantic valence
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[Losev 1982] and carries a conflict potential, as it has long been proved that any
word in a particular context can turn from neutral to invective when a meaning is
updated.

Consider the perception of the word by the addressee, which contributes to the
emergence in consciousness of a set of verbal and subject associations, potential
meanings that manifest themselves in the conditions of speech realization. Take
the word "merin" (here: castrated stallion): "Two men kept about settled horses:
brown old merin bought recently by Olizar...." The following notions can act as
associative signs of this word: "unshakable liar" (lies as a sane merin.), "fool,"
hopelessly stupid man "(Stupid as a sane merin.)," lazy, "calm," predictable "[6],
as well as" Merin "- it is a shot slang name for the automobile design Mercedes. It
is necessary to mention some more associations: horse, car, stallion, mare. These
and other associative features represent the "lexical background of a word" and
adding burden to its lexical meaning in the minds of native speakers. Such features
are not essential to classifying a verbal phenomenon, but they serve as a lexical
background in the content of a word.

An important aspect in understanding of the language functioning are emo-
tions and intentions of communicants. For example, usage of a neutral word to
deliberately insult the interviewer in order to cause negative emotions. In this case
is possible to talk about the invective use of a non-invective word. Invective al-
ways causes a violent emotional reaction. Moreover, here, because of the filling
of the word with figurative components included in the "lexical background of
the word," it can occur in the context of other verbal signs, reflecting collateral,
implicit signs of the object to be marked [Petrenko 1983:25].

There are certain marks for lexical markers of conflict communicative behav-
ior, they can also exist in spoken speech such little-known words as calling an
unfamiliar participants of communication naming them by means of any noticable
sign in appearance. Namely - the combination of the name of the noun in objective
case with the preposition: wearing glasses, in a knitted jacket with those terrible
roses, etc. [Zemskaya 1994:131]: "Listen, lady with earrings, you were not stand-
ing here!" Such treatment would be considered inappropriate and offensive, since
any impersonation would affect the individual.

In a communicative act, the distance set by the initiator of communication
plays a significant role, as well as the choice of the appropriate form of contact
to the interviewer depends on the effectiveness of the communication itself, as it
ultimately forms the general tone of interaction. If the speaker rejects the selected
form of contact, continuing the speech contact becomes problematic.

The next lexical marker of communicative conflict may be nominative units
whose meaning is unclear, unknown or alien. Words: lambada, bursac, cantonist,
nakchimovitz, cadril, paj, rabfak, seminarist, styag, cadet, snob that were clear
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to everyone and are little-used now and are used only by people well-read, high-
ly educated, are well familiar with realities of the past are called «agnonimes».
[Morkovkin, Morkovkina 1997]. Because of their little use, and in case these
terms are present in excess quantity in the statement, they may require additional
thought efforts or actions from the interviewer. Therefore, in such situations, inter-
locutors need to make sure that they understand each other that they use the same
code (cultural competence). Here, a regulatory component of the language in the
form of feedback phrases, such as, "Do you understand what I mean?" will be re-
quired to realize the informational or influencing purpose of communication. "Do
you understand what I 'm talking about?" "Can I count on your understanding?"
Such points should not be ignored, otherwise it may lead to a misunderstanding of
the situation or statements, and may even result in conflict.

Modern online and offline communication, as well as the press, actively uses
the so-called "Scum’s language," a style of Russian language with phonetically
adequate but purposely corrected word writing, often using obscene and certain
speech stamps characteristic for slang. For example: "Afftar Write Ischo" (Author
write more), "kriatiff" (creative), "Paztul" (under chair, very funny). The use of
such a style can be considered as an insult usage of the Russian and cause acute
aversion among the older generation, and thus can be extremely explosive.

As for grammatical structures with great potential for creating a conflict situ-
ation, these are primarily statements in the imperative inclination of the perfect
aspect. These kinds of statements have a shade of rudeness, toughness and ar-
rogance. For example, the headline of the newspaper "New Time" Quarantine
Block: Let 's Wait for the Epidemic Culturally! "can be considered as a statement
that the population lacks culture during normal, non-quarantine time, and this un-
derstanding can provoke negative reactions.

Our overview detection of language conflict markers is far from being com-
plete. We have found that there are visible markers of conflict in the text at any
level, but the degree of conflict of the text or speech will depend not so much on
the presence of "obvious" conflict, but on the reaction of the a person perceiv-
ing and interpreting speech. Nationality, cultural background, social, religious and
other components of the recipient 's personality are important. The structure of
the content belongs to the text itself, while the meaning structure of the text is the
meaning sphere of the person who perceives it [Novikov, 2007].
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Abstract. The article is devoted to the description of linguistic means and
analysis aimed at studying new trends in the perception and understanding of a
mass media text with conflict content. The paper presents examples of the counter-
texts of the recipients of a mass media text. The experimental data in the form of
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Currently, often in the process of communication, we encounter such a phe-
nomenon as a speech conflict, in which the participants are opposing partners.
Analysis of the speech conflict situation, description of the role of language tools,
identification of signs of confrontation require further research and indicate the
relevance of the chosen topic. The purpose of this article is to analyze language
tools, vocabulary in a media text containing conflictogenic vocabulary and iden-
tify the features and properties of language tools, namely their detonating or soft-
ening qualities. The subject of the study is methods and techniques for analyzing
speech acts. The object of this research is a conflictogenic media text that is part
of a composite conflict discourse. A comprehensive understanding of the problem
of speech conflicts is reflected in the research of foreign authors such as A. D.
Grimshaw, W. A. Corsaro, D. W. Maynard.

Thanks to the efforts of modern Russian researchers B. Y. Gorodetsky, S. G.
Ilenko, E. A. Zemskaya, O. P. Ermakova, I. M. Kobozeva, E. V. Paducheva, T.
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V. Shmeleva, V. S. Tretyakova, we have an extensive literature that discusses and
analyzes various aspects of the conflict situation. The methodological basis of the
research is a comprehensive text analysis, a method of comparative analysis.

The scientific novelty of this study is that the author:

» defines the speech specificity of the conflict and identifies its characteristics;

 proves that there is a correlation between the linguistic and psychological
atmosphere and the personal level of the interlocutor in the use of language tools
to resolve conflict situations;

Many researchers are interested in the problem of conflict communication and
it is the object of analysis not only for linguists, but also for sociologists, phi-
losophers, and psychologists. Researchers note that conflict is a negative field of
communicative influence. According to the concept of E. A. Zemskaya and O.
P. Ermakova, communication failures include "an undesirable emotional effect
that occurs in the process of communication that is unintended by the speaker:
resentment, irritation, amazement". According to the authors, mutual misunder-
standing of speech partners is expressed in failures and misunderstandings. They
can be neutralized in the communication process by using additional speech steps:
repeated questions, clarifications, explanations, leading questions, and reformula-
tion [1, 45].

According to V. S. Tretyakova, a conflict implies a clash of comminicators,
a state of confrontation between partners in the process of communication about
conflicting interests, opinions, and communicative intentions that are revealed in
a communication situation. As a result of a speech conflict, each of the partners
consciously and actively acts to the detriment of the opposite partner, explicating
their actions by verbal and pragmatic means [2, 147].

The analysis of the media text of the political discourse from BBC News "Rus-
sian service" from August 20, 2020 was carried out. "Not the presidency, but a
reality show." Barack Obama lashed out at Donald Trump." "...... He described the
Trump administration as "a complete circus, baseness, deception and conspiracy
theories."

In response, the President said that he was elected because of the "horror"” that
Obama left behind."

Obama criticized Trump in his speech: "He showed no desire to go deeper into
the work. No desire to find a common language. No desire to use your enormous
power to help anyone other than yourself and your friends. No desire to make the
presidency anything other than another reality show in order to get the attention
he craves."

The following statements use imperatives: "Don't let them take over the power
that belongs to you. Don't let them take away your democracy,” Obama urged
voters.
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At a press conference at the White House, the current President was asked what
he thinks about the statements of his predecessor in his address. Trump replied:
"[ see the horror that he left us, and how stupid he was doing everything. Look!
What an ineffective President he was! " It should be noted that the statements use
rude, abusive language. Further, following the criticism, Trump wrote in Twitter:
"Welcome, Barack and crook Hillary. See you on the battlefield!»

A small experimental study was conducted in a group of 25 students. This
was a qualitative analysis of the received reactions to the media text. The analysis
revealed 7 types of reactions. The following types of reactions were identified:
opinion, opinion+evaluation, generalization+evaluation, conclusion+evaluation,
conclusion, paraphrasing, assumption. According to the results of the experiment,
mainly reactions of the complicative type were identified, that is, they contain a
combination of different types of psychological reactions. This type of reaction is
described in the study of I. V. Kirsanova [ 4, 85].

According to I. V. Kirsanova, emotions are reflected in the activity of any in-
dividual during the perception of text information. Let's look at some examples of
recipients ' emotional reactions:

1) the former President of America believes that Donald Trump turned his rule
into an outrageous performance, show (opinion-+evaluation).

2) and Trump expressed his negative attitude to Obama, that his rule was inef-

fective for America (opinion+evaluation).

3) Trump is ready to fight for a place in the sun, he makes a challenge to his
competitors and feels a certain threat in his speech (generalization+evaluation).

Most of the reactions includes emotional and evaluative components. Reac-
tions containing an assessment and an opinion together account for 60% of the
total number of reactions.

Examples of students 'evaluative reactions to Obama's statements about
Trump's rule:

"he has an inflated self-esteem”,

" he is aggressive towards Trump",

" he hates his policies",

" he has negative attitude to him",

"Trump believes that Obama's rule was unsuccessful".

According to researchers, the positive or negative attitude to information is in-
fluenced not only by the information extracted from the text, but also by the recipi-
ent's mood. Emotions play a significant role both at the stage of perception and at
the stage of realization of the emotions that have arisen in the form of assessments,
opinions and evaluative opinions [5, 17]. It should be noted that emotionality is
given to the media text by such language tools as discourse markers, which serve
as auxiliary elements for effective transmission of information to the interlocutor
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[6, 155]. As a result of the experiment, we found that there is a modern tendency
to pay more attention to the emotional component of the text than to the content.

In conclusion, I would like to note the following. When perceiving a conflic-
togenic media text, the participants of the experiment select a certain fragment
of text information and react emotionally to individual words and expressions.
The perception of information becomes fragmented, rather than complete. Clip
thinking among young people implies a passive style of reaction to the perception
of information. The experimental data obtained require additional understanding
and perspective in connection with the further study of all changes in the modern
information and educational environment.
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Modern vernacular is a special functional variety of the Russian language, a
specific sphere of everyday, oral-colloquial, non-literary, mostly expressive and
often vulgar communication, which involves the deliberate use of profanity with
certain communicative attitudes.

Russian Russian vernacular origin and formation can be traced in the works of
classics of Russian linguistics, who studied the specifics of the development of the
Russian literary language (A. A. Shakhmatov, S. p. Obnorsky, V. V. Vinogradov,
G. O. Vinokur, etc.). the question of the folk foundations of the literary language,
the formation of its various styles associated with living folk dialects, is studied in
Detail. At the end of the XVI - beginning of the XVII century. spoken language
gained access to writing. There are a number of new literary genres that have
little connection with the old Church-book language. "Posadskaya writing of the
XVII century . it was the first fixation of the Russian national language. Before the
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XVIII century, the oral speech of even educated people was not yet normalized"
[1]. In the XVIII century, there is a variety of cultural layers of Russian society
and at the same time - a gravitation to literary forms of oral everyday communica-
tion, there is a deepening of the differences between the two types of oral speech
- colloquial and "secular". The most important cultural and historical event of that
era was the emergence of a system of three styles. In the 70s and 80s, the process
of mixing and interpenetrating styles begins, which ends in the XIX century. de-
mocratizing the norms of the Russian literary language. It was at this time the
vernacular was outside the literary norm. To 30-40 years of XIX century there
were rules of a book written language, but oral literary language, spoken language
as a special functional-stylistic variety of the literary language is still in the pro-
cess of becoming, therefore gradually established the opposition of oral codified
literary language and interpretation of tacit colloquial speech. During this period,
colloquial speech is used in oral communication, which was the everyday speech
of different social groups of the city, estate, and sometimes even the village. So,
vernacular in the modern sense of the word arose in the middle of the XIX century
and finally took shape by the beginning of the XX century. a Great contribution
to the study of the problem of vernacular was also made by the works of Russian
linguists L. P. Krysin, V. B. Bykov, T. V. Matveeva, V. V. Chemist, and others, as
well as the German researcher Z. Kester Volumes.

The problem of colloquial speech is still poorly understood. Despite the long-
standing functioning of the term "vernacular" in the linguistic literature, in modern
works it defines significantly different linguistic phenomena.

In Russian linguistics, some linguists (L. V. Shcherba, A. N. Gvozdev, O. S.
akhmanova, S. D. Katz, E. A. Natanson, G. F. Mitrofanov, T. S. Kogotkova, S.
G. Mikhailovskaya, Yu. M.Skrebnev) claim that colloquial speech characterizes
people who have not mastered the literary norm. Its features are-violation and
distortion of the literary language and the presence of forms that, in their rudeness
and simplicity, stand on the border of literary use.

Other linguists (Yu. s. Sorokin, E. F. Petrishcheva, V. D. Devkin, G. N.
Sklyarevskaya, I. N. Shmeleva) consider vernacular as a stylistically colored layer
within the literary language, characterized by simplicity and ease and opposed to
high bookish, well-developed forms. Vernacular is "one of the styles of literary
speech associated with direct and easy naming and defining objects, a style that
sharply and emphatically reveals the essence of the subject, a style that opposes all
kinds of neutral and unemotional, abstract, solemn, official and euphemistic ways
of language expression" [2].

As you can see, in one case, non — literary forms are called colloquial (non-
expressive from the point of view of stylistics and not geographically fixed fea-
tures of speech of persons who do not know the necessary standards of the liter-
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ary language), and in the other-expressive (a set of linguistic means of reduced
expression).

The reason for the contradictions is the heterogeneity of the nature of this lan-
guage category. Most definitions of vernacular in modern dictionaries are based
on the idea of its expressive nature.

Colloquialism, understood narrowly, is a passing phenomenon. F. p. Filin
made an attempt to combine two approaches to the consideration of vernacular.
He emphasizes: "there are not one, but two vernaculars: 1) vernacular as a stylis-
tic means of literary language; 2) vernacular as the speech of persons who have
not mastered the literary language sufficiently” [3]. It distinguishes between liter-
ary vernacular (expressive elements) and non-literary vernacular (non-normative
units). According to the researcher, non-literary vernacular "includes linguistic
phenomena of all levels that an educated person can not use under any circum-
stances, except only on purpose, imitating the illiterate or imitating him" [3]. The
expediency of such a terminological distinction is determined by the fact that both
names retain the "vernacular" component, which has a long tradition of applying
both to the casual speech of representatives of uneducated segments of society and
to the speech of ordinary people. Thus, in modern Russian linguistics, two types
of vernacular are considered.

The first is "social colloquialism" [4], i.e. speech errors of poorly educated
people:

- insertion of the consonant [j]:

LITOH-TO THI JOMALIIH CTOJIEKO MOpokeHoro? [5].

- replacing the interrogative pronoun "what" with the colloquial "che", for ex-
ample:

- Y¢, rna3 seman? Mmn, ve Oenetics Tyt [5].

- the phenomenon of analogical leveling:

A cxompKo Bpems Hazaxn? [5].

...Y He#l CyMKy TIPOXOXKHiT 0ToOpall... A B cyMKe OyThUIKA IIOCTHOTO Maciia i
Tpu Ko kKapromku. .. Petrushevskaya. The little sorceress).

- declension of non-declinable nouns:

Ho namo mpuxonuts ¢ bapOsamu. be3 bapbeit He myckator. Tam B rasere o
Bap6sx ckazaHro... [5].

- use of forms of participles of the passive voice on-Ty:

Eme Buepa oHy KEHIIMHY MOJIOXKHIIN, TOXKE IO TOJIOBE CTYKHYTas, y HEl
CYMKY TPOXO0XHiA oTo0Opai... [5].

- functioning in the vernacular of reflexive verbs, which in the literary lan-
guage correspond to non-reflexive:

Jla, s B HeTo IUIIOHYJIACh, TOTOMY YTO OH IIPHIIET JOMOW yTPOM HEN3BECTHO
otkyxa [5].
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- in the forms of reflexive verbs used-Xia (in accordance with the literary-x):

S cxopo 1o Bac gobepycs! [5].

By analogy with the colloquial words, get used adverb here:

MBI y’Ke CKOJIBKO 31ecsl cuuM repsble! - 3akpuyana lllypa B cropony nsepu [5].

- "stringing" prefixes, for example:

Ionaexano mammH! [5].

Social vernacular is contrasted with another type of it- "functional-stylistic
vernacular": non-normative units — rude, vulgar words and idioms used to Express
"a special expression of reducing and simplifying speech, for a sharply negative
assessment, shocking the interlocutor, for language play" [4].

This type of vernacular includes:

- serializevalue "folksy units" (baba in the meaning of "woman," mamarmia in
the meaning of "mother", manmama in the sense of "father"):

Ho Tem Bpemenem Mamamia pei0aka, HE MOAO3PEBAIONIasi O €ro HOYHBIX
MIPUKITIOYECHNUSX, - 9Ta MaTh YBHEIA yTPOM OUEHb KPACHBYIO JIEBYIIKY C PHIKUM
MJIaJICHIIEM, KOTOPbIE yMBIBAINCH Y OOUYKH HA IBOPE, M HEMEUICHHO BhITHAJIA UX
W3 IOMY, TaK KaK He X0Tella, YTOObI ChIH )KEHWICSA Ha Oabe ¢ peOeHKOM. .. [5].

- mouya, ceiHOUKa (instead of daughter, son):

A xTo Tebe 3T0 cKa3al, 1o4a? - JaCKOBO CIIPAIIHBAIOT TOCTH [5].

TToexamu, cbIHOYKA, - cKa3aia BHe3anmHo Banentuna MiBanosHa [5].

- reduced and / or rude nominations (including the words 6mun, XpeH, dur,
which are euphemisms for obscene, obscene words):

A TI0Ka OTHU COCEIM BOEBAJIN C OTHEM, JIpyTHe BTUXaps Ha OTOPOIUKE coOpann
yposkaii ¢ 10JI0Hb U CIIUB ... [5].

Cronnmimch JI0U, KTO-TO CKa3all: «BoT Tak 1 MOMHUpAIOT», - KTO-TO BBI3BAJ
«CKOPYIO», 1 4epe3 uac Jie/1a MOJHSIN U OTBE3JIH B OOJIBbHUILY, B IPUEMHBII ITOKOH
[5].

- ¥ Hac cocex Takoi pemIuTeNnbHEIH! ['0BOpHT, Bcex mopenry TyT Bac [S].

- Ooy, - 3amena neBUIa, - Hac, OJHH, HE Y3HAMM. .. [5].

Y CcTaHOBIIIOCH paBHOBECHE, JICTAIOMIAS TAPEJIKa APOXKaa TaK, 4TO faxe MUK
MIPOCHYJICS M C [IBETKOM MaKa B pyKe IMPHUILIEIICS y3HaTh, KAKOTO XpeHa TpsiceT [5].

A He MpuTa Banmska mocyny (a Ha ur), IOTOMY Y9TO €Jla ¢ Ta3eTHl ... [5].

- swear words 3apasa, cyka, acky/a, etc.:

Banbka, no6aBuMm, pesnpana Tex, KTo ee He IIEHHUI, TO €CTh BCE YEIIOBEYECTBO
1 BCEX BOJIIICOHMKOB MHPA, a TAKKE BCEX JKUBOTHBIX, CUMTAS WX ITOJHBIMH
HUYTOXXECTBAMHU: Jyp ITHUI], 3apa3 HACCKOMBIX, HAXAJIOK MbIIIEH. .. [5].

W BeIiiaM OTCIOMA BOH, TACKY/A, 1 TeOs 3aMody Boobme [5].

- A 9T00 THI OKa3ajach B KallkaHe, CyKa, Te TOI0X TBOU CeIbMON MyX ... [5].

- colloquial meanings of polysemous words (for example, to bring down in the
meaning of " leavey):
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- Hy u Banu otcroma, moka 1o mree ve gan!.. Otamm! - ckazaix My>K4mHA [5].

BanuTh in the meaning of " comey:

OH MOHSIT, YTO eMy IPUBAIMIA HecIbIXaHHas yaada! [5].

- typically colloquial phraseological units:

- Cetivac konbita oTOpocut. [Torumm [5].

... Myx y et momupaer. A oHa Kak Ha IMEHUHAX CHIHT [5].

- use of stable colloquial combinations (MOpPOKEHO-TTUPOKEHO, KapPTOIIKA-
MOPKOIIIKA):

Xouy MopoKeHO-IpoXkeHo! [5].

In General, language facts, which are called colloquial, belong to the periphery
of the language. First of all, the term vernacular is characterized by non-normalized
speech, complete lack of codification at all levels of the language. The categorical
features of the vernacular are: 1) violation of literary norms; 2)more open char-
acter in comparison with other types of non-normalized vocabulary, as a result of
which the vernacular is understandable to the majority of society, not limited in its
use by professional and social dialects; 3) optional use, optional for members of
this society; 4) bright emotional and evaluative coloration of colloquial units that
Express a negative assessment of reality (rude-familiar, joking, dismissive, ironic,
contemptuous); 5) the predominance of the expressive function over the nomina-
tive; 6) dynamism, manifested in the constant updating of vocabulary.

Thus, the concept of "vernacular" includes, first, a set of various grammatical,
orthoepic, and other semantic deviations from the norms of the literary language,
as well as reduced (coarse, vulgar, etc.) the vocabulary in speech is not enough
competent people; second, individual words and the speed reduced, inscreveu
vocabulary to expressive purposes are included in it literary speaking. With the
General tendency to expand the stylistic space of modern literary speech, such
inclusions and inclusions with various communicative and psychological motiva-
tions are observed in friendly and familiar conversation, in word games, jokes, and
in mass communication.
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Annotation. Constantly evolving digital environment has led to the emergence
of new, previously unknown to the public forms of social relations. The increase
in screen time of the younger generation has led to the emergence and serious
development of the so-called digital autism among its representatives. This
problem in the modern world has become one of the key ones at the global level.
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The 21st century is marked by the arrival of digital technologies in people's
lives. Every year one can observe the growing trend in the development of the
Internet, digital resources and electronic devices. This follows directly from statis-
tical studies conducted by think tanks for psychology and sociology.

The duality of the development of this mechanism of human interaction lies in
the fact that, on the one hand, it is of great value for the modern world, since digital
technologies in themselves are a huge breakthrough in the development of human
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culture and history. On the other hand, these technologies, if used irrationally, lead
to serious negative consequences, which will be discussed below.

In this context, scientists are faced with the concept of screen time, which is
commonly understood to mean the time spent by a person in front of the screen of
digital means, such as smartphones, tablets, computers, televisions.

It is known that back in 1997 the amount of such time was practically equal
to live social communication. In 1997, the amount of screen time equaled the
amount of time we spent in face-to-face communication. And by 2007, when one
of the most famous consumer electronics companies Apple released its iPhone, a
person's screen time was more than 8 hours, while face-to-face communication
was already less than 2 hours. [3, p. 54]

Already in 2016, Justin Parent in his study proved that regardless of the stage
of development of young people, a higher level of screen time of young people
leads to serious sleep disorders, which, in turn, form a higher level of behavioral
health problems of young people. [2, p. 11]

Many scientists are sure that in the modern world, under the pressure of such
a trend, humanity is leading itself to a massive defeat by digital autism. This is
a state in which young people cannot maintain long-term psychological contact
with each other, they are not interested in the inner world of another person, other
people have become replaceable for them, because they do not see the value of
each of them individually.

The modern Russian scientist Andrey Kurpatov fully reveals the idea of mass
digital autism in his works. He bases his talk on digital autism on the research of
Professor Markus Reichal. According to his findings, the human brain operates in
three basic modes:

1) The brain is active, which is engaged in the consumption of information.
The central performance network is responsible for this.

2) The brain, which is busy with orientation in the situation. The Relevance
Network is turned on.

3) The brain that thinks about nothing. The most important mode of the brain.
At this moment, the brain calculates different aspects and situations. [4, p. 32]

In a normal state, a person is able to function using the potential of all three ar-
eas. Thanks to their interaction, we can get a complete picture of the world around
us and rationally perceive information coming from external sources.

Later, researcher Ashley Chen supplemented the work and proved that these
three systems are antagonistic to each other. With the activation of the Relevance
Network and the Central Executive Network, the default thinking system is sup-
pressed. Conversely, when networks are suppressed, the default system is activated.

That is, with the constant consumption of information, which is provided in
huge quantities to active users of the digital network, the CIS is activated in them,
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which in turn blocks the areas of the brain that are responsible for thinking. [1, p.
53] In this context, Kurpatov argues that the young population of many countries,
including Russia, is falling into a state of mass digital autism.

The brain is unable to function efficiently and according to its normal purpose
in a state of massive information influx. Humans actually block thought functions
and fail to recognize many of the other psychological triggers required for goal set-
ting and social interaction. This tendency leads to irreversible social cataclysms.

The problem of digital autism is especially prevalent today among Homeland-
ers or Gen Z, according to Generation Theory. Here are the statistics, according to
which 40% of Russian and American children consume content from the digital
world most of their time. Then, according to research by scientists, the area of
their brain responsible for thinking does not lend itself to development and nor-
mal functioning. This trend subsequently leads to people freezing in the digital
environment and a weakening of interest in social interactions in reality. [3, p. 57]

In this context, it is extremely interesting to touch upon the phenomenon of
distal vision. Evolution has shaped human thinking in such a way that he is able
to form ideas about his future and set goals to achieve the desired result. If we
imagine that the default system of a person turns off during the massive consump-
tion of content from the Internet, then over time he loses the possibility of such
thinking. [5, p. 123]

In the future, it is even difficult to imagine what the loss of the majority of the
younger generation of the ability to set rational and achievable goals can lead to.
At a minimum, in such a situation, we can face a complete destructuring of social
relationships and social ties that have been built over the years.

In the modern world, people are used to choosing the simplest of two tasks,
the solution of which does not require effort. It has to do with the economics of
our brain. It consumes a very large amount of energy, and therefore the economic
principle requires us to always choose those tasks that are easier. In the same way,
content is built, which is consumed daily by the young population in huge quanti-
ties, which leads to the development of unfavorable thought processes.

Many researchers recognize the seriousness of this problem and, on the basis
of their work, prove that the consequences of such cataclysms can be much more
serious than it seems at first glance. They warn that the digital world is not com-
monplace. Moreover, they emphasize that this is an extremely dangerous mecha-
nism of social interaction, which, in parallel with its development, develops a lot
of negative consequences in society.

Thus, with the increase in the digital world, we are faced with complications
that manifest themselves in the paradoxes of cyber culture. Digital autism is in-
creasingly occurring among the younger generation, which worries many psychol-
ogists and researchers. Kurpatov, Reichal and Chen made it clear that if this trend
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continues, we may soon see a completely different world with disrupted social ties
and irrationally acting social mechanisms. The socialization of the individual can
change radically, which will lead to irreversible social cataclysms. [6, p. 17]

To prevent such a situation, it is already urgently necessary to carefully work
out a special code of digital hygiene, which would contain clear recommendations
on the effective use of digital resources. Among these we highlight the following:

* Time allowed for being online;

* Conditions for combining digital and real worlds;

* Use of resources for their intended purpose;

* Restrictions on excessive use of digital resources.

This is not a complete list that must be included in such a code. However, the
main goal of creating such a document is to convey to the generation the idea that
the digital world is not an ordinary life that complements them. As already men-
tioned, often netizens erase in their imagination the boundaries between the real and
the virtual world, which is extremely dangerous for their thinking and rational life.

In order to prevent the development of digital autism among the population, it
is also necessary to create mechanisms for maintaining social ties, improving them
and constantly improving them. With such a system, people will be able to feel
more comfortable in a social environment and better implement their knowledge,
skills and abilities. This is a prerequisite for keeping society out of the massive
epidemic of digital autism.
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Abstract. It is shown that regardless of the external environment, the socialist
state should wither away. It is shown that socialism in a single country is
impossible. It is shown that the statement about an additional transitional period
between capitalism and socialism is a distortion of Marxism-Leninism.

Introduction

The most important task of the AUCPb and CPSU was to build and strengthen
socialism. But socialism can neither be built nor strengthened.

The XVI Party Conference (April 23-29, 1928) adopted the st five-year plan
for the development of the national economy of the USSR for 1929-1932, which
provided for the construction of the foundation of the socialist economy and the
further ousting of the capitalist elements with the aim of their complete elimination.

The 16th AUCPb Congress (June 26-July 13, 1930) became the congress of
the unfolded offensive of socialism along the entire front. In a resolution on Sta-
lin's report, the congress instructed the CC "to ensure in the future the militant
Bolshevik rates of socialist construction, to achieve the actual fulfillment of the
five-year plan in four years."

By the end of 1936, the foundations of socialism, as Stalin affirmed, had been
built in our country, which was enshrined in the (Stalinist) Constitution. Socialism
allegedly won finally and irrevocably.

Then Khrushchev promised that communism would soon be built. Brezhnev
introduced "developed socialism".

Meanwhile, Engels, speaking of the withering away of the state, notes: "The
interference of the state power in social relations then becomes superfluous in one
area after another and falls asleep by itself."
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In his work "State and Revolution" Lenin also quotes the words of Engels
about the withering away of the state: "...from this remarkably rich in thoughts,
Engels's reasoning, the only real property of socialist thought in modern socialist
parties is that the state" withers away ", according to Marx, in contrast from the
anarchist doctrine of the "abolition" of the state..."

Socialism in a single country

Bukharin's idea of the possibility of the victory of socialism in a single country
was adopted by Stalin. Usually this idea is attributed to Lenin, referring to his
work "On the slogan "United States of Europe": "The unevenness of economic and
political development is the unconditional law of capitalism. It follows that the
victory of socialism is possible initially in a few or even in one, separately taken,
capitalist country." The key word here is "initially", which the proponents of the
idea do not notice.

The victory of the socialist revolution in a single country according to Lenin
- recalls the translator of "Capital" Marx Skvortsov-Stepanov - a petty-bourgeois
ideal:

"The proletariat of Russia never thought to create an isolated socialist state. A
self-sufficient "socialist" state is a petty-bourgeois ideal. A certain approach to it
is conceivable given economic and political predominance; in isolation from the
outside world, it is looking for a way to consolidate its economic forms, which are
turned into the most unstable forms by new technology and new economy".

VII Congress of AUCPb: "If you look at the world-historical scale," Lenin
emphasizes, "there is no doubt that the ultimate victory of our revolution, if it
remained alone ... would be hopeless."

Stalin fully agreed with this, and even after the death of Lenin, in Questions of
Leninism, he could not help writing the following:

"To overthrow the rule of the bourgeoisie and establish the rule of the proletar-
iat in one country does not yet mean ensuring the complete victory of socialism.
Having consolidated its power and led the peasantry, the proletariat of the victori-
ous country can and must build a socialist society. But does this mean that it will
thereby achieve the complete, final victory of socialism, that is, does it mean that it
can finally consolidate socialism with the help of only one country and fully guar-
antee the country from intervention, and therefore from restoration? No, it doesn't.
This requires the victory of the revolution in at least several countries. Therefore,
the development and support of the revolution in other countries is an essential
task of the victorious revolution. Therefore, the revolution of the victorious coun-
try must consider itself not as a self-sufficient quantity, but as an aid, as a means
to accelerate the victory of the proletariat in other countries."

Trotsky points out to Bukharin that a world revolution is needed in view of
the availability of exports and imports of goods. However, the main point is the
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backwardness, immaturity of Russia for the socialist revolution, the country. It is
impossible to make a socialist revolution under a semi-feudal system, therefore
Russia demands a revolution in developed countries.

Marx, in the Preface to Critique of Political Economy, writes:

"Not a single social formation will perish before all the productive forces have
developed, for which it gives enough room, and new, higher production relations
will never appear before the material conditions of their existence mature in the
bosom of the oldest society. Therefore, mankind always sets itself only such tasks
that it can solve, since upon closer examination it always turns out that the prob-
lem itself arises only when the material conditions for its solution already exist or,
at least, are in the process of becoming" [1].

Stalin attributes the words "at least in several countries" to Lenin's position.
After World War 11, in fact, alleged socialist revolutions took place in a number
of countries. But the meaning of the world revolution is not at all that revolutions
take place in backward Bulgaria or Poland, but that they take place in developed
countries, the USA, Great Britain, France, so that these countries help backward
Russia. In the absence of this, the socialist revolution in Russia was doomed to
failure. That in 1991 became evident already [2].

The social division of labor generates the division of society into classes. Com-
munism is the absence of classes, not only of the bourgeoisie, but also of the work-
ing class. In the transition period from capitalism to communism, classes must
wither away, and together with them the state must wither away as a tool for the
suppression of one class by another. Together with the withering away of classes,
the political parties representing the classes must also wither away.

In a letter to I. Weidemeyer of March 5, 1852, Marx writes: "What I did new
was to prove the following: 1) that the existence of classes is connected only with
certain phases of production development, 2) that the class struggle necessarily
leads to the dictatorship of the proletariat, 3 ) that this dictatorship itself is only
a transition to the destruction of all classes and to a society without classes"[3].

In his Critique of the Gotha Program, Marx writes that the task of the dictator-
ship of the proletariat is to destroy the old social division of labor, primarily into
mental labor and physical labor (meaning rough physical labor, labor, as Marx
writes, is monotonous, stupefying, depersonalizing ). Everyone's work must be-
come creative. The dictatorship of the proletariat is a process of abolishing classes,
a transition to a classless society.

Marx identifies socialism and the dictatorship of the proletariat. Thus, social-
ism is a transitional period from capitalism to communism, during which the con-
tradiction between mental and physical labor is resolved, thus the working class
and the peasantry disappear - along with the disappearance of their labor, thus
socialism is not built, not strengthened, but gradually dies off.
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However, there is an obvious falsification in the literature, for example:

“At the IIT All-Russian Congress of Soviets of Workers ', Soldiers' and Peas-
ants 'Deputies, Lenin recalled the experience of the Paris Commune, when the
workers held out for 2 months and 10 days and were shot, paying heavy sacrifices
for the first experience of a workers' government, the meaning and purpose of
which the vast majority of French peasants did not know. Lenin said: "There is
not a single socialist who would not recognize the obvious truth that between so-
cialism and capitalism lies a long, more or less difficult transitional period of the
dictatorship of the proletariat..." [4].

That is, it turns out that between capitalism and communism lies not one, but
two whole transition periods? Perhaps Lenin made a slip?

In the Preface to v. 36 we read:

"Lenin's plan for socialist construction was based on the objective laws of the
transition from capitalism to socialism, fully met the urgent needs of the country's
social development, relied on a deep scientific analysis of the economy and classes
of the transition period. Revealing the peculiarity of the Russian economy in the
transition period, Lenin showed that "elements, particles, pieces of both capitalism
and socialism" were intertwined in it, elements of five different socio-economic
structures (patriarchal, small-scale commodity production, private economic cap-
italism, state capitalism, socialism). The economy of the transitional period com-
bines the features and properties of socialism under construction and overthrown,
but not yet destroyed, capitalism; the struggle between socialism and capitalism
is the main content of the transition period, the task of which is to create "such
conditions under which the bourgeoisie could neither exist nor arise again" [5].

But for Lenin everything is different, in the work "The Immediate Tasks of the
Soviet Power", written in April 1918, he does not have any second "transitional
period™:

"The bourgeoisie has been defeated in our country, but it has not yet been
uprooted, destroyed and not even completely broken. Therefore, a new, higher
form of struggle against the bourgeoisie is coming to the fore, the transition from
the simplest task of further expropriating the capitalists to the much more com-
plex and difficult task of creating such conditions under which the bourgeoisie
could neither exist nor arise again ... accounting and control have not yet been
achieved..." [6].

In the Preface to v. 44, the compilers again write the same thing:

"V. L. Lenin taught that in the transition period from capitalism to socialism,
the dictatorship of the proletariat is necessary primarily to suppress the resistance
of the remnants of the exploiting classes, as well as to involve the working people
in the construction of socialism" [7].

In fact, Lenin demanded to involve workers in courts, in state work, but not
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in building socialism, he proposed building communism: "To build a communist
society with the hands of communists is a childish, completely childish idea ... We
will be able to manage the economy if the communists are able to build this econ-
omy is by someone else's hands, and they themselves will learn from this bour-
geoisie and guide it along the path along which they want ... to build communism
with non-communist hands" [8].

The site mentioned above links to Marx's work:

"Between capitalist and communist society lies the period of the revolutionary
transformation of the former into the latter. This period also corresponds to the
political transition period, and the state of this period cannot be anything other
than the revolutionary dictatorship of the proletariat"[9].

The authors confused and assigned this link to page 27, while it is on page 21.
But they attributed the words about the first phase to the 21st, where not a word
about the first phase. There is no mention of the first phase on page 27. However,
the site says in parentheses:

"The transition period from capitalism to socialism should not be confused
with socialism itself, which Marx speaks of as" the first phase of communist socie-
ty, in the form as it emerges from capitalist society after long agony of childbirth."

In fact, Marx writes about the first phase on another page; "But these short-
comings are inevitable in the first phase of a communist society, in the form it
emerges from capitalist society after long agony of childbirth" (ibid., p. 11).

But Marx is not saying here at all that the dictatorship of the proletariat is not
this first phase of communism.

The same confusion with pages, one to one, on another site with the same link
(K. Marx, F. Engels Soch., v. 19, p. 27) [10]:

"Between capitalist and communist society lies the period of the revolutionary
transformation of the former into the latter. This period also corresponds to the po-
litical transition period, and the state of this period cannot be anything other than
the revolutionary dictatorship of the proletariat".

At the same time, the author writes an obvious absurdity:

"The need for a transition period from capitalism to socialism is conditioned; the
specific nature of the emergence and formation of socialist production relations".

Wikipedia prints the same thing, with the same errors.

In a letter to Sylvia Pankhurst on 28.VIIL.1919 - the same mistakes:

"... Those worker revolutionaries who make parliamentarism the center of their
attacks are quite right insofar as these attacks express a fundamental denial of
bourgeois parliamentarism and bourgeois democracy. Soviet power, the Soviet
republic - this is what the workers' revolution has replaced bourgeois democracy,
this is the form of the transition from capitalism to socialism, the form of the
dictatorship of the proletariat".
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In fact, Marx did not write about any additional transition, did not open another
phase between capitalism and socialism. He simply equated the dictatorship of the
proletariat with socialism:

"The class struggle in France from 1848 to 1850" (written in January - March
1850): "This socialism is the declaration of a continuous revolution, the class dic-
tatorship of the proletariat as a necessary transitional step towards the abolition of
class differences in general, to the abolition of all production relations on which
they rest these differences, to the destruction of all social relations corresponding
to these relations of production, to a revolution in all ideas arising from these so-
cial relations" [11].

L.e. socialism and the dictatorship of the proletariat according to Marx are one
and the same.

But Lenin did not invent an additional phase either. Here is what he writes in
September 1917:

"For socialism is nothing more than the next step forward from the state-cap-
italist monopoly. Or in other words: socialism is nothing more than a state-capi-
talist monopoly, turned to the benefit of the entire people and so far ceased to be a
capitalist monopoly"[12]. (Let us note in parentheses that in a year Lenin will have
to dissociate himself from turning monopoly towards the people when he pushes
Kautsky with his "government meeting the proletariat halfway.") And further:

"The imperialist war is the eve of the socialist revolution. And this is not only
because war, by its horrors, engenders a proletarian uprising - no uprising will
create socialism if it has not matured economically - but because state-monopoly
capitalism is the most complete m a t e r i a | preparation of socialism, there is the
threshold of it, there is that historical step. a ladder between which (the step) and
the step called socialism there are no intermediate steps" (ibid., p. 27, 28).

But maybe Lenin made a reservation here too, maybe after the Third Congress
of Soviets he changed his mind? Not at all. On April 21, 1921, in his article "On
the tax in kind," he repeats the same thing as in "The Threatening Catastrophe":

"Note that this was written under Kerensky, that we are talking here not about
the dictatorship of the proletariat, not about the socialist state, but about the "rev-
olutionary democratic" one. Is it not clear that the higher we have risen above
this political step, the more fully we have embodied the socialist state and the
dictatorship of the proletariat in the Soviets, the less we are allowed to fear "state
capitalism"? Is it not clear that in the material, economic, production sense we are
not yet on the "threshold" of socialism? And what else can you not enter the door
of socialism through this "threshold" that has not yet been reached by us?

On the Trotskyist website Forum.msk, the owner of the resource, Anatoly Bar-
anov, accuses Stalin of not understanding that building socialism - is a long term
task.
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"Lenin, unlike Stalin, Zinoviev, Bogdanov and Trotsky, understood that the
Revolution is just a political act. The construction of socialism, however, is a
hard and long-term process that can last for several generations. ... Stalin, who
until 1928 had to fight his way into power, constantly waging a struggle with op-
ponents from among the devoted Leninists - in contrast to Lenin - began to assert
that Russia was already a socialist country. That is, according to Stalin, for the
construction of socialism, the very political act, called the Socialist Revolution, is
sufficient" [13].

That is, the Trotskyists, like the Stalinists, also believe that socialism must first
be built, so that then it begins to wither away.

On the CPRF website "Socialism. Work on mistakes" (Conversation between
Kiselev SA, a member of the Bureau of the Primorsky Regional Committee of
the CPRF, with the editor of the newspaper Pravda Primorya), they also cite the
article "Impending Catastrophe" and confirm that there are no intermediate stages
between socialism and capitalism. At the same time, they still talk about building
socialism.

Thus, the AUCPb - CPSU nomenclature demanded a whole historical era for
itself, see [14].

L.e. by fantasizing about yet another transitional stage, the Stalinists obscured
the question of the victory of the socialist revolution in a single country.

Conclusion

Engels writes: "The proletariat takes state power and transforms the means
of production primarily into state property. But by doing so it destroys itself as a
proletariat, thereby it destroys all class differences and class opposites..." This is a
mistake, and Lenin repeats this mistake [15].

The fact is that at the moment when the working class takes power, it first
eliminates only the hired character of labor. But the content of the worker's la-
bor remains the same. The worker's labor process does not include the skills and
knowledge of a manager, after a hard shift, science is not needed, if you make
efforts and engage in economics or jurisprudence after work, this knowledge will
fade away during the subsequent difficult shifts. Therefore, the overwhelming ma-
jority of workers will entrust both the management of the economy and control
over management to a state official.

Thus, the proletarian content of labor is generated by the wage proletariat.

Lenin's idea was that the revolution in Russia would push revolutions in the
developed countries so that the victorious proletariat of the developed countries
would come to the aid of the Russian proletariat.

Secondly, Lenin hoped to accelerate the development of the country by, as he
wrote, transferring everything advanced from developed countries. We all know
he writes to the Menshevik Sukhanov that the basis determines the superstructure.
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But which textbook says that you can't do the opposite? So that the revolutionary
transformed superstructure grows into the base?

The world revolution did not take place. In the 30s, the "revolutionary trans-
formed superstructure” was physically eliminated. And the basis - according to all
the laws of Marxism - brought the superstructure in line with itself. Which became
clear in 1991.
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Introduction

Throughout the existence of the USSR, its chronicle was subjected to the most
varied, usually opposite in nature, aberrations. Accordingly, the distortions af-
fected both authentic Marxism and attempts at generalizing historical research.
Even the term "classical Marxism" appeared, although any science presupposes
denial, denial of denial, the emergence of a new one. In recent times, the speed
of the formation of mythology as a reaction to liberal reality is comparable to the
speed of formation of the most liberal mythology.

World War II period

Historical mythology on the "right" and on the "left" also covers the period of
the 1st World War.

Let's turn to the facts. Churchill described Stalin's actions in the first days of
the war very negatively: "Stalin and his commissars showed themselves at that
moment of the Second World War completely muddled." The beginning of the
war, the rapid retreat on almost all fronts, the tragedy of July 9 near Minsk, the
Kiev boiler, two Kharkov boilers, the failure near Rzhev, the failure of the winter
offensive in 1942, the inhibition of the "Katyusha" commissioning, the destruction
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of the creators of the legendary MLRS, the destruction of military experts, the top
of the army, the elimination of many prominent foreign intelligence officers, an
attempt to replace the 45-mm guns with 107-mm guns, the removal of the gunner
from the "IL" aircraft, the useless injection of funds to create double armor, etc.
happened, obviously, not through the fault of the "scapegoats", the main fault lies
with the top management.

Emelyanov writes: "When Pavlov was the head of the armored directorate of
the General Staff, Emelyanov, as the head of the armored headquarters of the NK
industrial shipbuilding, shot at the range double sheets of boiler iron, which Stalin,
by mistake, recognized as protection for tanks instead of armor. Pavlov announced
to Emelyanov that now they both died (for it turned out that Stalin was a fool). But
they managed to cheat. It was reported that the double iron sheet is an excellent
protection of tanks from bullets and shrapnel. But nothing stands still. Experience
has shown that now it is necessary to protect the tank from shells. And therefore
"you have to" to look for armor protection. They made it that one time" [1]

General of the Army A. V. Gorbatov: "It was believed that the enemy was
advancing so quickly because of the surprise of his attack and because Germany
put the industry of almost all of Europe at its service. Of course it was. But I was
sweaty by my previous fears: how are we going to fight, having lost so many
experienced commanders even before the war? This, undoubtedly, was at least
one of the main reasons for our failures, although they did not talk about it or pre-
sented the matter as if the years 1937-1938, having cleared the army of "traitors",
increased its power" [2].

Marshal of the Soviet Union A. I. Eremenko: "Comrade Stalin is significantly
guilty of the extermination of military personnel before the war, which affected
the combat capability of the army."

Marshal of the Soviet Union AM Vasilevsky: "Without the thirty-seventh year,
perhaps there would have been no war at all in the forty-first year. In the fact that
Hitler decided to start a war in 1941, an assessment of the degree of defeat of mili-
tary personnel that took place in our country played an important role."

Marshal Konev, twice Hero of the Soviet Union: "There is no doubt that if the
thirty-seventh-thirty-eighth years were not, and not only in the army, but also in
the party, in the country, then by the forty-first year we would be incomparably
stronger, what they were" [3].

The "main saboteur" of the Red Army Starinov, whom Hitler declared his
personal enemy, asserts: "The repressions of 1937-38 dealt a crushing blow to the
country, which affected the course of the war ... The repressions led to the fact
that in the Red Army many subdivisions, units and all the more the formations and
formations were commanded by, to put it mildly, unprepared people" [4].

During the discussion of the planned attack on the USSR, some of the generals
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tried to convince the Fuhrer that it was premature to get involved in a war with
the Russians. Hitler's answer was as follows: "80% of the commanding personnel
of the Red Army have been destroyed. The Red Army is beheaded, weakened as
never before, this is the main factor in my decision. We need to fight before the
cadres grow up again."

According to Keitel, Hitler "constantly proceeded from the fact that ... Stalin
destroyed in 1937 the entire first echelon of the highest military leaders, and there
are still no capable minds among those who came to replace them."

Future Field Marshal F. von Bock: "The Russian army can be disregarded as a
military force, because bloody repressions undermined its spirit, turned it into an
inert machine."

The chief of the German General Staff, Halder, came to similar conclusions,
who, after hearing the report of the military attaché in the USSR Krebs in May
1941, wrote in his diary: "The Russian officer corps is extremely bad. 20 years for
the officer corps to reach the previous level."

Stalin's military abilities are well known, his failures during the Civil War
were so great that Lenin removed him from participation in military affairs, along
with Voroshilov.

Modernization of the economy

Let us consider one of the main theoretical sources of the 1940s, to the "Short
Biography" of Stalin, which he himself ruled. "I. Based on Lenin's instructions,
Stalin worked out the provisions on the socialist industrialization of our country.
He showed that: 1) the essence of industrialization lies not in the simple growth
of industry, but in the development of heavy industry and, above all, its core -
mechanical engineering ... 3) socialist industrialization is fundamentally differ-
ent from capitalist - the latter is built by colonial conquests and plunder, military
defeats, enslaving loans and merciless exploitation of the masses of workers and
colonial peoples, and socialist industrialization is based on public ownership of
the means of production ... 4) therefore, the fundamental tasks in the struggle for
industrialization are to increase labor productivity ... 5) the conditions for build-
ing socialism in the USSR, the labor enthusiasm of the working class - make it
possible to implement the necessary high rates of industrialization ... Armed with
this precise and clear program, the working people of the Soviet Union began the
socialist industrialization of the country." [5, p.107-109].

However, as you know, Lenin did not give any "instructions". Lenin explained
that Russia is an agrarian backward country, therefore the Bolsheviks cannot have
any special socialist program, the only program is to transfer everything advanced
from developed countries to Russia. Secondly, the development of heavy industry,
mechanical engineering was exactly the same priority in all developed countries
of the world. Thirdly, there was no public property in the USSR and could not be.

EEES | s3



Scientific research of the SCO countries: synergy and integration

Even the slogan "factories for workers, land for peasants", which clearly denotes
private property, was not implemented. The property was state owned. State prop-
erty, however, is a form of private property, Engels explained in the works "An-
tiduring" and "The Development of Socialism from Utopia to Science." Fourth.
Indeed, industrialization in the USSR differed in form from industrialization in
developed countries, and this seriously slowed it down. If in the USA or Europe
industrialization was carried out at the expense of workers of third countries, i.e.
at the expense of strangers, then in the USSR - at the expense of the peasants. The
reaction of the peasants was predictable: they responded with a reduction in crops,
mass slaughter of livestock, and thousands of uprisings every year.

As for the "merciless exploitation of the masses of the workers." In the 1980s,
workers in developed countries received 40% - 70% of the cost per unit of output.
In the same years in Perm the workers of the plant named after Sverdlov received
12% of the unit value of the manufactured product, the workers of the plant named
after Lenin - 9%, the plant named after Dzerzhinsky - 7%. Plus 3% of the factory
social and cultural life.

Free medicine existed both in Great Britain and France, and in Japan there was
a life-long employment institution, i.e. there was no unemployment until 2000.

Finally, about labor productivity, the rate of industrialization, and enthusiasm.
There is no need to speak of enthusiasm by the mid-30s after the uprising of the
Vichugian weavers, after dozens of strikes. Moreover, it is impossible to speak
about the enthusiasm of the prisoners who were massively used at great construc-
tion sites.

The rate of industrialization in the USSR was indeed higher than in Western
countries, especially under Khrushchev. But only because labor productivity was
initially low. Even by the 1980s, it was no more than 70% of labor productivity in
the United States or 60% of labor productivity in Germany and Japan.

The autobiography deals with the period of collectivization.

"II. "Stalin, comprehensively concretizing the Marxist-Leninist theory of so-
cialism, showed that the transition to collectivization is possible not as a simple
and peaceful entry of peasants into collective farms, but as a mass struggle of
peasants against the kulaks. It was necessary to defeat the kulaks in open battle in
front of the entire peasantry so that the masses of the peasants were convinced of
the weakness of the capitalist elements, therefore the transition to complete col-
lectivization was inextricably linked with the task of eliminating the kulaks as a
class" [ibid, p.129)].

"[II. Relying on Lenin's instructions about the need to move from small peas-
ant farms to large, cooperative, collective farming in agriculture, relying on Len-
in's cooperative plan, Stalin developed and practically implemented the theory
of agricultural collectivization. Stalin's new in this area is that he: 1) comprehen-
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sively worked out the question of the collective farm form of socialist economy in
the countryside ... 3) substantiated the transition from the policy of restricting and
ousting the kulaks to the policy of eliminating the kulaks as a class on the basis of
complete collectivization..." [ibid, p.133-134].

However, there was no struggle of the peasants against the kulaks; the kulaks
were exterminated already in the early 1920s. They deprived the middle peasants.
And the struggle was fought not by the peasants, but by the authorities, the JSPD
and then the NKVD. Sholokhov writes in detail to Stalin how cruelly the peasants
were treated. The struggle in the form of peasant uprisings was also not against the
kulaks, but accelerated collectivization according to Trotsky, as you know, after
the expulsion of Trotsky, his agrarian policy was adopted, thus, Stalin did not play
arole in theory at this point. Again, the uprisings were suppressed not by the peas-
ants, but by the police, security agencies, and the army.

Historical materialism

The Biography notes:

"I'V. Stalin further developed Lenin's theory of the socialist revolution. He con-
cretized the theory of the possibility of building socialism in one country and came
to the conclusion that it is possible to build communism in our country, even if the
capitalist encirclement persists. This conclusion of Comrade Stalin enriches Le-
ninism, equips the working class with a new ideological weapon, gives the party
a great perspective of the struggle for the victory of communism, moves forward
the Marxist-Leninist theory" [ibid., p. 170]. But this moment was not a "further
development", but a complete departure from the teachings of Marx - Lenin. Lenin
regarded the idea of the victory of socialism in one country as a petty-bourgeois
ideal. For a detailed justification see [6].

The question of the nature of the state is inextricably linked with the question
of revolution. The Biography reads:

"V. Comrade Stalin, relying on the gigantic experience of more than 20 years
of existence of the Soviet socialist state in a capitalist encirclement, created an in-
tegral and complete doctrine of the socialist state. Stalin gave a detailed analysis of
the stages of development of the socialist state, changes in its functions, in connec-
tion with the change in the situation, summarized the entire experience of building
the Soviet state, came to the conclusion that it is necessary to preserve the state
under communism if the capitalist encirclement continues to exist" [5, p. 171-
172]. Meanwhile, Stalin did not create a doctrine of the state. The state, explain
Marx, Engels, Lenin, is a tool in the hands of the ruling class to suppress other
classes. Engels writes about another of its functions: the state "protects warring
classes from mutual devouring" [7]. No one has ever argued with these moments,
except that the preservation of the state was justified by the capitalist encirclement.

Of course, there is no such absurdity as the state under communism, neither in
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Marx, nor in Engels, nor in Lenin, nor in Plekhanov. Practice differed even more
strikingly from theory: withering away was replaced by strengthening.

Biography also covers international practice. "VII. Comrade Stalin gave ex-
amples of the scientific solution of questions of international relations and foreign
policy of the USSR in the conditions of war and post-war times. Comrade Stalin
developed a concrete practical program of action and policy in organizing and re-
creating the state, economic and cultural life of European peoples after the victory
over Nazi Germany" [ibid., p. 232-233].

However, can we call examples of such solutions to international issues as ava-
rice with the help of Spain (1936-1939), belief in a treaty with Hitler, the separa-
tion of the Comintern, the annexation of Silesia to Poland, the territory of Pomera-
nia, vacillation between Israel and the Arabs, etc.

Theory

In "Biography" one of the main theoretical works in the USSR of the 40s is
indicated:

"VI. JV Stalin's work "On Dialectical and Historical Materialism", written by
an incomparable master of the Marxist dialectical method, generalizing the gigan-
tic practical and theoretical experience of Bolshevism, raises dialectical material-
ism to a new, higher level, is the true pinnacle of Marxist-Leninist philosophical
thought" [ibid. , p. 164-165].

The work was written in 1938, republished in 1945. "Dialectical materialism",
asserts Stalin in this work, "is the worldview of the Marxist-Leninist party" [8].

From this it follows that only party members are capable of dialectical and
materialistic thinking. The party has a monopoly on the correct worldview. None
of the world's scientists, if they are not in the Communist Party, can have a correct
worldview. How, then, do they make scientific discoveries?

Ilyenkov notes that scientists who make discoveries are dialecticians [9]. In-
deed, it is impossible to make discoveries without dialectics, because a discovery
is the emergence of new. But, unlike the Marxist-Leninists, they are not stable
scientific dialectics, but spontaneous ones. To become scientific dialecticians, they
also had to become materialists.

On the other hand, in Soviet universities it was a must to ask how bourgeois
idealist scientists successfully investigate nature. It was argued that in their re-
search bourgeois scientists are spontaneous materialists. In order to become sci-
entific materialists, they also had to become dialecticians. But if bourgeois scien-
tists are both spontaneous materialists and spontaneous dialecticians, therefore,
they are dialectical materialists, it follows from the principles of Soviet ideology.
Which, of course, is not true.

"Historical materialism", Stalin continues, "is the extension of the principles of
dialectical materialism to the study of social life, the application of the principles
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of dialectical materialism to the phenomena of social life, to the study of society,
to the study of the history of society. In characterizing their dialectical method,
Marx and Engels usually refer to Hegel as the philosopher who formulated the
main features of dialectics. This, however, does not mean that the dialectic of
Marx and Engels is identical with the dialectic of Hegel. In fact, Marx and Engels
took from Hegel's dialectics only its "rational kernel", discarding the Hegelian
idealistic husk and developing dialectics further in order to give it a modern sci-
entific look."

Stalin does not tell how exactly Marx developed Hegel's dialectics, what ex-
actly he added to the three laws of dialectics, how exactly he developed it. Mean-
while, there were no attempts to develop Hegel's dialectics in the USSR until the
end of the 60s, by the Vyakkerevs, Batischevs, Mamardashvili and other Soviet
philosophers. True, Stalin further quotes the words of Marx himself, who speaks
not of dialectics, but of the dialectical method: "My dialectical method, says Marx,
is fundamentally not only different from Hegel's, but is its direct opposite. For
Hegel, the process of thinking, which under the name of an idea he even turns into
an independent subject, is a demiurge (creator) of reality, which is only its external
manifestation. For me, on the contrary, the ideal is nothing else than the material
transplanted into the human head and transformed in it"[10]. Note: "transformed."

We read further: “In characterizing their materialism, Marx and Engels usually
refer to Feuerbach as the philosopher who restored materialism to its rights. How-
ever, this does not mean that the materialism of Marx and Engels is identical with
the materialism of Feuerbach. In fact, Marx and Engels took from Feuerbach's
materialism its "main grain", developing it further into the scientific-philosophical
theory of materialism and discarding its idealistic and religious-ethical layers. It
is known that Feuerbach, being basically a materialist, rebelled against the name
- materialism. Engels has repeatedly stated that Feuerbach "despite the materialist
basis, has not yet freed himself from the old idealistic fetters", that "Feuerbach's
real idealism comes out as soon as we approach his ethics and philosophy of re-
ligion" [11].

In fact, there were no "usual references", Stalin expounds the history of phi-
losophy in an extremely simplified way, as if there were no great atomists Leucip-
pus, Democritus, materialists Epicurus, Anaxagoras, materialistic fragments in the
philosophy of Stagirite, etc. As if Marx himself did not write a dissertation on the
difference between the philosophy of Democracy and the philosophy of Epicurus.

Stalin describes the very emergence of dialectics as follows: "Dialectics comes
from the Greek word "dialect", which means to conduct a conversation, to conduct
polemics. In ancient times, dialectics was understood as the art of achieving truth
by revealing contradictions in the opponent's judgment and overcoming these con-
tradictions. In ancient times, some philosophers believed that the disclosure of
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contradictions in thinking and the collision of opposing opinions is the best way to
discover the truth. This dialectical way of thinking, later extended to natural phe-
nomena, turned into a dialectical method of cognizing nature, which considered
natural phenomena as eternally moving and changing, and the development of
nature as a result of the development of contradictions in nature, as a result of the
interaction of opposite forces in nature."

That is: it turns out that ancient philosophers argued with each other, and then
transferred their way of thinking to nature. I.e. without exploring nature, not in
social and historical practice, people found and developed a dialectical approach,
dialectical thinking in relation to nature, according to Stalin, emerged from the
polemics of the demiurges.

Here Stalin acts as a neo-Platonist of the XX century (in contrast to the neopla-
tonists of late antiquity, the late Middle Ages and the early Renaissance), for Plato
the dialectician is above practice, the dialectician "through only reason, strives to
the essence of any object" [12].

To substantiate the supremacy of the party, it is necessary to remove the lower
classes from theory, appropriate theory, the ability to generalize, and then put
theory over practice.

Marx and Lenin, as materialists, argued that practice is higher than theory.

This is also why Stalin is a neo-Platonist, if we take into account the point of
Plato's "program" on strengthening the role of the state, as well as dividing people
into special managers of society, into those who are governed, and into guards
who supervise the governed and protect the state. This fully corresponds to Stalin's
understanding of the party elite as special people, standing above society, "a kind
of order of the sword-bearers," as Stalin put it.

Stalin begins to expound dialectics, to put it mildly, illiterately:

"Dialectics is basically the opposite of metaphysics. The Marxist dialectical
method is characterized by the following main features: a) In contrast to meta-
physics, dialectics considers nature not as a random accumulation of objects, phe-
nomena that are torn off from each other, isolated from each other and indepen-
dent of each other, but as a coherent, unified whole, where objects, phenomena
are organically linked to each other, depend on each other and condition each
other. Therefore, the dialectical method believes that no phenomenon in nature
can be understood if we take it in an isolated form, without connection with the
surrounding phenomena, for any phenomenon in any area of nature can be turned
into nonsense if it is considered outside of connection with the surrounding condi-
tions, in isolation from them, and, conversely, any phenomenon can be understood
and justified if it is considered in its inextricable connection with the surround-
ing phenomena, in its conditioning from the phenomena around it. b) In contrast
to metaphysics, dialectics considers nature not as a state of rest and immobility,

58 || International Conference



FAHBEFKIREAIT: PR A — R

stagnation and immutability, but as a state of continuous movement and change,
continuous renewal and development, where something always arises and devel-
ops, something collapses and obsoletes century."

Metaphysics also does not consider nature as a state of rest and immobility. It
presupposes both circulation and transformism. Metaphysics does not at all deny
the regularity or interconnection of objects and phenomena.

By the way, not a single phenomenon can be understood if you do not take it in
an isolated form, but try to investigate it in connection with the surrounding phe-
nomena and conditions. How, then, did capitalist scientists, not being dialectical
materialists, create quantum mechanics and the theory of relativity?

By the way, the scientific method obliges to limit the task, to pull the phenom-
enon out of the whole variety of connections. So, Giordano Bruno, Leibniz consid-
ered space and time dependent on material bodies, tried to consider them "organi-
cally connected with each other." Newton, in the spirit of Plato, "took space-time
in an isolated form," which is why he was able, together with Hooke, to build a
classical mechanics.

It should be noted that even Engels explained the emergence of metaphysics
in a rather peculiar way, not from social-historical practice, but from the observa-
tions of scientists.

"It was necessary," wrote Engels, "to investigate things before one could begin
to investigate processes. You must first know what a given thing is, so that you can
deal with the changes that take place in it."(F. Engels, Ludwig Feuerbach and the
end of classical German philosophy, 1952, p. 37).

This "method of study has left us with the habit of considering things and
processes of nature in their isolation, outside their great common connection, and
because of this - not in motion, but in a motionless state, not as changing in a
significant way, but as eternally unchanging, not alive, but dead. Transferred by
Bacon and Locke from natural science to philosophy, this way of understanding
has created a specific limitation of the last centuries - a metaphysical way of think-
ing"[13].

Indeed, it was metaphysical thinking that created the caloric and phlogiston
versions. Linnaeus argued that there are as many species as they were created by
God, Newton believed that the conjunction of the Sun and the planets could not
happen otherwise than by the will of God.

But one cannot deny the fact that both versions, as well as Linnaeus's clas-
sification, as well as the absolutization of space-time, served the development of
chemistry, physics, and biology.

On the other hand, the dialectician Hegel in 1801 presented his doctoral dis-
sertation "On the circulation of the planets", where he argued that it is pointless to
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look for celestial bodies between Mars and Jupiter. Although a few months before
the presentation, the Italian astronomer Piazzi discovered Ceres between Mars
and Jupiter.

Engels himself almost rejected Newton's mechanics and believed in the exis-
tence of the ether. There are many mistakes in his book "Dialectics of Nature". This
is indicative, since in his work Stalin constantly quotes Engels' statements about
physics, chemistry, and biology. Stalin's work was written in 1938, the Michelson-
Morley experiment, staged in 1915 and showing that the speed of light does not
depend on the speed of the light source, refuted the ether version. Consequently,
Stalin was poorly acquainted with the achievements of science of the XX century.

"... the dialectical method", Stalin points out, “requires that phenomena be
considered not only from the point of view of their mutual connection and con-
ditioning, but also from the point of view of their movement, their change, their
development, from the point of view of their emergence and withering away. For
the dialectical method, it is important, first of all, not what seems to be strong at
the moment, but is already beginning to wither away, but what appears and devel-
ops, even if it looks fragile at the moment, because for it only what appears and
develops is irresistible."

What, for example, can a physicist or biologist learn from such an indication?
They view nature exactly as it should be investigated, and do their job without any
direction.

"New social ideas and theories," asserts Stalin, "appear only after the develop-
ment of the material life of society has set new tasks for society."

This is not true, the ideas of socialism emerged many centuries before Octo-
ber, when society faced completely different tasks. Stalin expressed himself in the
spirit of crude objectivism that Marx criticized.

Or: "...in order not to be mistaken in politics, the party of the proletariat must
proceed both in the construction of its program and in its practical activity, first
of all, from the laws of the development of production, from the laws of the eco-
nomic development of society."

But are bourgeois politicians constantly wrong? Or maliciously ignore the
laws of production and economic development?

"Under the slave system," Stalin writes further, “the basis of production rela-
tions is the ownership of the slave owner to the means of production, as well as
to the worker in production, the slave ... Rich and poor, exploiters and exploited,
full and disenfranchised, cruel class struggle between them - this is the picture
building."

"Rich and poor" and so on — this is the picture of both the feudal and capitalist
systems.

There were, of course, slave revolts, and there were quite a few of them. But
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it was not the slave uprisings that determined the picture of the system, and it was
not their class struggle that led to the collapse of slavery. Engels noted that "...the
ancient world does not know the destruction of slavery by a victorious uprising"
[7].

"...capitalist relations of production, - asserts Stalin, - have ceased to corre-
spond to the state of the productive forces of society and have become in irrec-
oncilable contradiction with them. This means that capitalism is fraught with a
revolution designed to replace the current capitalist property with the means of
production by socialist property."

And so for more than 80 years, since 1938, since Stalin wrote his work, the
productive forces have been in irreconcilable contradiction with the outdated capi-
talist production relations, and capitalism is still not fraught with revolution.

Criticizing metaphysics, Stalin himself shows himself as a metaphysician:

"If the connection between natural phenomena and their mutual conditioning
represent the laws of the development of nature, then it follows from this that
the connection and mutual conditioning of the phenomena of social life are also
not an accidental matter, but the laws of the development of society. This means
that social life, the history of society ceases to be an accumulation of "accidents",
because the history of society becomes a natural development of society, and the
study of the history of society turns into a science ... So, the science of the history
of society, despite all the complexity of the phenomena of social life, can become
the same exact science as, say, biology, capable of using the laws of development
of society for practical application."

Denying randomness, Stalin does not understand that if everything in nature
is natural, then everything is accidental. It is not so much about the new under-
standing of determinism, which was given by the theory of probability, quantum
mechanics and stochastic mechanics. If Kant and Hegel endured the random as a
substance, for them randomness is external to the substance, not included in the
calculation, then, among other things, quantum mechanics confirmed a more cor-
rect understanding of randomness as a quality of an essential, immanent substance.

But Stalin in this fragment, speaking about patterns in history, highlighting
only one side of the matter directed against the idealistic understanding of history,
remains a metaphysician. Society is not arranged like a horse of Kozma Prutkov,
which you click on the nose, it flaps its tail, in view of some kind of mechanical
transmission from nose to tail. Marx, on the other hand, emphasized that there
are no rigid laws in history, that tendencies operate in it that may not be realized.
Because, for example, such a "parameter" as value, which determines the dynam-
ics of society, is not an immanent commodity, but is contained only in the minds
of people. And we see on the example of globalization that the tendency of capi-
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tal to centralization, to breaking state borders, revealed by Marx, is encountering
fierce resistance, nationalism is growing, countries are introducing protectionist
measures, an uprising against the United States has begun and continues in Latin
America.

"...the material life of society is an objective reality that exists independently
of the will of people, and the spiritual life of society is a reflection of this objective
reality, a reflection of being," Stalin repeats the classics. He forgets to add "trans-
formed in consciousness", that is, remains here at the level of Aristotelian mate-
rialism, which understood the reflection of the world in consciousness like the
imprint of a copper coin on hot wax. This mistake in the spirit of crude objectiv-
ism was repeated by Soviet philosophers Yudin and V.V. Orlov, who argued that
there is isomorphism between objects of the external world and their reflections
in consciousness, and also by the physiologist Bekhtereva, who tried to detect this
isomorphism (patterns) in the electrical activity of the brain. The Soviet Marxist
Ilyenkov subjected this campaign to devastating criticism.

Stalin quotes Lenin: "Development is a" struggle "of opposites" (Lenin, v.
XIIL p. 301).

But he immediately writes that in the USSR "production relations are in full
compliance with the state of the productive forces ... Therefore, socialist produc-
tion in the USSR does not know the periodic crises of overproduction and the
absurdities associated with them."

For the relations of production are so benevolent that they give full scope to
the development of the productive forces, "the productive forces are developing
here at an accelerated rate."

In his 1952 work, "Economic Problems of Socialism in the USSR," Stalin
again asserts that there are no contradictions in Soviet society.

But if there are no contradictions in Soviet society, then, based on the above
quotation from Lenin, there is no development either. Nothing can secure the
movement towards communism.

After Stalin, Soviet philosophers agreed with the existence of contradictions in
the USSR, but declared them not antagonistic, which, of course, is absurd.

More interesting is the following mistake of Stalin: "... ¢) In contrast to meta-
physics, dialectic considers the process of development not as a simple process of
growth, where quantitative changes do not lead to qualitative changes, but as such
a development that moves from insignificant and hidden quantitative changes to
open changes, to fundamental changes, to qualitative changes, where qualitative
changes do not occur gradually, but quickly, suddenly, in the form of an abrupt
transition from one state to another state, occur not accidentally, but naturally,
occur as a result of the accumulation of imperceptible and gradual quantitative
changes. Therefore, the dialectical method believes that the development process
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should be understood not as a movement in a circle, not as a simple repetition of
what has been passed, but as a forward movement, as a movement along an as-
cending line, as a transition from an old qualitative state to a new qualitative state,
as development from simple to complex, from lowest to highest. "

Stalin is probably describing the boiling of a kettle on the stove.

But from what has been said in point c¢) it does not at all follow that develop-
ment is an ascent from simple to complex, from higher to lower. Catastrophes,
these qualitative changes leading to regression, also occur quickly, suddenly, in
the form of an abrupt transition from one state to another, they do not occur by
chance, but naturally, they occur as a result of the accumulation of imperceptible
and gradual quantitative changes. That's why they are disasters. Such processes
are described by the theory of catastrophes, Whitney's theory of singularities.

For Stalin, the world is developing only "upward", he does not understand that
regression is an obligatory moment of development. Today we are witnessing a
regression in the entire world economy, despite scientific breakthroughs, and in
the psyche of people.

Conclusion

Stalin showed scientific inconsistency in the question of language [14], put
forward an obviously incorrect theory of the growth of the class struggle as social-
ism strengthened [15]. Stalin borrowed the definition of nations from Bauer and
Kautsky, respectively, it is incomplete. In his work on the national question he
took a lot of fragments from Lenin without reference. Stalin's theoretical work
"Economic problems of socialism in the USSR" completely contradicts Marxism,
Stalin does not understand the category of contradiction, abstract and concrete
labor, value [16].

"The level of development," wrote Marx, "is determined by how much science
has become a productive force." In the 30-50s, over 40 thousand of the country's
leading scientists were destroyed in the USSR, hundreds of thousands were placed
in concentration camps and "sharashkas", genetics, microbiology, quantum me-
chanics were destroyed.

On such a very shaky basis, the USSR approached the mid-50s.
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Annotation. The purpose of this article is to analyze theoretical approaches
to the formation of the political image, where mentality plays the most significant
role. The authors disclose the essential-meaningful characteristics of the
mentality. The special attention is paid to the main mechanisms in the formation
of a political image, the existing classification of politicians in Russia, the factors
in the formation of a politician's image.

The authors support the idea that the identification of a politician with his
country, nation, culture is not only a psychological, but also a professional
characteristic. Image is a complex multi-level system that includes various facets
of the human image as a socio-psychological phenomenon and at the same time
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reflects the image (external-internal) originality inherent in a particular person.
The application of the method of theoretical analysis made it possible to
conclude that the study contributed to the development of the formation of the
politician’s image.
Key words: formation of the image of a politician, mentality, ethno-national
identification, ideal image.

The problem of forming a politician's image in the political process worries
both a beginner and an experienced politician. Nowadays politicians at all lev-
els are concerned about their appearance in the eyes of potential voters. Experts
often define political image as a purposefully formed and promoted image of a
candidate, party, social or political movement, forgetting that the image exists
as a phenomenon of mass consciousness in the political sphere, regardless of the
implementation (and sometimes in spite of) pre-election technologies (Political
imageology, 2006).

Scientists identify two main mechanisms for the formation of a political image.
"Spontaneous" means the natural formation of the political image "in the heads"
of voters, which occurs with the help of social - perceptual mechanisms of percep-
tion. "Artificial" means the formation of the image of a person, which is carried
out indirectly, purposefully and consciously by image makers, PR specialists or by
the politician himself (Budaev E.V., 20006).

Visual information seems to be very important at the initial stage. Human ap-
pearance contains the main indicators of person’s characteristics: gender, age, na-
tionality, emotional states and a number of individual psychological properties:
anxiety, confidence, extraversion - introversion, etc. A generalized image of
the politician is created at the stage of the first impression. Sometimes we like or
don’t like, we feel attraction or disaffection.

It was accepted to divide political leaders into three types in political science:
traditional, legal, and charismatic. This classification depends on what their claims
to power are based on.

Traditional leaders rely only on traditions. Legal leaders obtain power through
legal means. Charismatic leaders do not rely on external strength, but on some
unusual personal qualities, which M. Weber calls “charisma”.

There are four collective images of leaders: "standard bearer", "minister",
"merchant", "fireman". The leader-standard-bearer is distinguished by his own vi-
sion of reality. He has a goal, inspires people, determines the nature of events, its
pace, and forms of political issues. The servant leader expresses the interests of
his followers. He acts on their behalf, and the tasks of his adherents are central to
him. Leader-trader bases his relationship with voters on the ability to convince
voters of his strategy, to make some concessions, thereby he achieves support for
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his policies. The firefighter leader reacts to the demands of the masses caused by a
specific situation, which determines his actions to extinguish fires.

According to A.A. Maksimov, the following main types of politicians have
formed on the political market of Russia: humanitarian, business executive, fight-
er, man of power, technocrat, businessman etc. (Maksimov A.A., 1999).

These types can be the basis for the election campaigns of candidates for the
presidency because they are used as a pattern and the details of the politician’s
image are added later. Each social group has its own specific structure of the poli-
tician's image, which personifies a different type of organization and implementa-
tion of power in society. That is why it is not possible to be an ideal politician for
each social group.

G.G. Pocheptsov defines the following components of the content of the politi-
cian's image: family, sports, pets, hobbies, his or her strong and weak points etc.
These components can make the image of the politician more vivid and bring it
closer to the “population”. “These components can also support the symbolic load
of the image. It should be noted that in the absence of information about "human
weaknesses", they are filled by the mass consciousness arbitrarily (Pocheptsov
G.G, 2000).

There are three main factors in the formation of a politician's image. The first
factor is real personality traits: his or her attractiveness, age, health, clothes, ges-
tures, temperament, character facial expressions. Presence or absence of charisma
can influence the image greatly. Political positions (belonging to a particular party,
movement), election program and activities of a politician are important for the
image.

The second factor in the formation of a politician's image is information about
this politician. The information should be correct, clear and the sources of infor-
mation should be thoroughly checked. Sometimes the image of the politician can
be spoiled by rumors, gossips, anecdotes, etc.

The third factor is the peculiarities of the electorate in a specific social situa-
tion of the development of society. Here, the peculiarities of the mentality, current
social expectations, prevailing moods, and the state of social well-being in the
society are important. An idealized idea of a candidate suitable for a certain posi-
tion is significant. Bearing in mind these factors can change the attitude to the
politician to the best. (Political imageology, 2006).

Mentality is a set of stable, historically formed in sufficiently long periods of
time, socio-psychological and spiritual-moral characteristics that express a per-
son's attitude to himself and others and manifested in a certain direction of con-
sciousness, self-awareness and activity. The interest in mentality indicates that
society wants to bring to the surface of consciousness those feelings and ideas
that are hidden in the depths of collective memory. Nowadays we can say that the
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historical part of the theory of mentality, which studies the historical determinants
of people's way of life, determining their feelings, habits, traditions as the results
of the world historical process is explored most of all.

According to V.O. Klyuchevsky, mentality in a historical context means “those
predominantly living conditions and spiritual characteristics which are developed
in the masses under the obvious influence of the surrounding nature and every-
thing this in complex makes up what we call folk temperament, which makes it
possible for representatives of national, ethnic and socio-cultural communities to
perceive and realize their own natural and social environment, as well as them-
selves" (Klyuchevsky V. O., 2010).

From the functional side, the mentality has a special psychological mechanism
for transferring ethno-national identification, which arises in the deep layers of
the psyche, which transplants its “gestalt” into individual consciousness in the
process of social inheritance. The interiorization of this projection is the result
of a person's appropriation of a sociocultural heritage and is carried out in the
process of socialization. Each civilization develops and cultivates certain personal
qualities in people, and children learn these cultural values from an early age. If a
person identifies himself with sociocultural traditions, he will pass them from one
generation to another.

It is impossible to reveal the inner, most essential, deep mechanisms of the
formation of the image of a Russian, without studying the origins, reasons, condi-
tions that formed the Russian mentality. An important function of mentality as
a unique mechanism of social heredity is to transmit the essential, socially sig-
nificant features of generations by inheritance. The process of identification with
a sociocultural community is especially important among politicians, and espe-
cially among political leaders. At the same time, the emphasized identification of
a politician with his country, nation, culture is not only a psychological, but also a
professional characteristic.

Traditionally, faith was very important in Russian culture and personality was
never important in itself. Russian idealism is combined with a sublime character
of reflection. It is expressed in the search for the truth and the meaning of life. It
was faith in the ideal that allowed a person to break out of the ordinary, to bear the
whole difficulty and hardness of reality. This belief could not be called optimistic,
but it became the basis for a special feature of the historical Russian character.
In this sense, the Orthodox world is based on the principles of "realism" but not
"nominalism". General was always over the individual in Russian culture. A per-
son is ready to believe in an idea and serve it. Folk proverbs and sayings reflect
the archetypal traits of the Russian character: "Open the soul" (the archetype of
honesty, sincerity, frankness). Radicalism is also one the most ancient archetypes
of the Russian national character. Russian character can manifest a desire to take
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everything to extremes. Russian people can demonstrate a rigid line of behavior
and then they suddenly change their minds "with all the breadth of their souls".
Another folk proverb says: “Russians harness for a long time, but they go fast”. It
means that Russian people are characterized by a certain slowness from the very
beginning, and then they can suddenly fulfill all plans, catch up and even overtake
(Vasilenko I.A., 2011).

Some scientists think that the Russian national character was influenced by
the severe natural and climatic conditions, which helped to develop the abilities
for maximum exertion of all forces, the concentration of all physical and spiritual
potencies. At the same time, these circumstances helped to develop traditionalism,
kindness, collectivism in Russian people. A characteristic feature of the Russian
mentality is its inconsistency. Some researchers consider mentality as the cultural
and genetic code of every civilization.

The Russian people have patience. Love of freedom is one of the basic funda-
mental features of the Russian mentality. It is expressed in that organic naturalness
and simplicity, in that improvisational lightness and ease, which distinguishes the
Eastern Slavs from the Western peoples in general and even from some Western
Slavs. This inner freedom is felt in everything: in the slow smoothness and melo-
diousness of Russian speech, in the Russian gait and gestures, in Russian clothes
and dance, in Russian food and in Russian everyday life.

The basis of the Russian mentality is its enormous humanistic, spiritual and
moral potential, which is most accurately reflected in the phenomenon of the epic
Phoenix bird rising from the ashes. The fate of Russia throughout history has
proven that the best in it rises in the most critical periods. The experience of hu-
miliation of humanity, the destruction of culture, religion, morality, at the same
time, tempered the Russian character, which is the key to future revival.

Globalization erases the boundaries between states, leads to unification, uni-
versalization of almost all aspects of public life, creates a single global socio-
cultural fusion of many national cultures. At the same time, globalization evokes
a kind of "defensive reaction", awakens the instinct of self-preservation in poli-
ticians. Therefore, when communicating with the internal audience, politicians
often appeal to national values, traditions, history, express patriotic sentiments,
criticize other international "actors". They act under the slogan of protecting the
interests of the state, ensuring the dignity or even greatness of the nation, prosper-
ity and security of citizens. In all periods of Russian politics, the personal factors
of a political leader were very significant, regardless of the qualities of specific
leaders, their shortcomings or merits, and whether the leader had charisma or was
a simple bureaucrat. A study lead by “Russian Academy of National Economy and
Public Administration under the President of the Russian Federation” Expert and
Analytical Center showed that an ideal Russian politician does not need to have
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a variety of qualities; it is enough to be purposeful, have political willpower, be
decent and honest. He must also be a patriot of the Motherland and pay attention
to public interests first of all but not to his personal success
(“Scientists have identified a portrait of the ideal politician for Russians, 2015”).
Thus, image is a complex multi-level system that includes various facets of
the human image as a socio-psychological phenomenon and at the same time re-
flects the image (external-internal) originality inherent in a particular person. The
brighter the palette of image features and the more harmonious their combination,
the more they correspond to the spiritual, moral, personal, professional maturity of
a person, the richer, more colorful and attractive its positive image, the higher the
degree of its influence on the fate of a person and his life success.
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Abstract. The effect of intermittent pressure chamber hypoxia on the level of
substance P in the blood serum of 40 children with bronchial asthma (BA) of varying
severity during remission was determined. The course of intermittent pressure
chamber hypoxia was carried out under conditions of a multi-place hypobaric
pressure chamber "Ural-1". Good clinical effect was more often observed with
mild BA. The positive dynamics of neuropeptide production in children with BA 3
months after the course of intermittent pressure chamber hypoxia was manifested
by a decrease in the concentration of substance P in the blood serum, regardless
of the severity of the disease.
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Introduction

The modern definition of bronchial asthma (BA) is interpreted as a disease
based on chronic inflammation of the airways and associated bronchial hyperre-
activity [1]. The prevalence of various phenotypes of asthma with the features of
the mechanisms of pathogenesis is noted [2]. Airway hyperreactivity is a physi-
ological disorder due to the heterogeneity of the mechanisms in bronchial asthma.
At present, inflammatory neuroimmune processes mediated and regulated by cy-
tokines and neuropeptides are of great importance in the pathogenesis of bronchial
hyperreactivity in BA [3]. At the present stage, it has been proven that neurogenic
mechanisms with the participation of neuropeptides are of great importance in
the formation of the inflammatory process in the bronchi. Peptide hormones are
called "neuropeptides" due to their ability to influence the central nervous system.
The effects of neurogenic inflammation, manifested in the course of the disease,
undoubtedly affect its severity and course. Neurogenic inflammation involving
neuropeptides can accompany and aggravate existing allergic inflammation. Sub-
stance P - is a neurotransmitter of non-cholinergic excitation, one of the main
mediators of neurogenic inflammation, involved in the development of edema,
mucus hypersecretion, and bronchospasm. Mediators secreted by nerve cells
(substance P, vasoactive peptide, etc.), acting on specific receptors, contribute to
the degranulation of mast cells with the release of a complex of biologically ac-
tive substances (histamine, tryptase, nerve growth factor, etc.), which activate the
inflammatory process. The accumulation of substance P is capable of initiating
many of the pathophysiological reactions characteristic of BA (spasm of bronchial
smooth muscles, edema of the bronchial mucosa, hypersecretion of mucus), and
can deepen the chronic inflammatory process in the bronchi [4,5]. The develop-
ment of optimal complexes of drug and non-drug therapy in different phases of
the disease, taking into account the individual characteristics of the course of BA,
seems to be a promising direction in terms of personalized therapy. One of the
non-drug methods of treating BA in children is intermittent pressure chamber hy-
pobaric hypoxic stimulation (PCHHS). When adapting to hypoxia, not only the
power of the sympathoadrenal system increases, but the body's resistance to other
damaging factors also increases [6].

Purpose

Based on the available data on the effect of neurogenic inflammation on the
severity and nature of BA, to assess the participation of substance P in the patho-
genesis of BA in children and the effect of PCHHS on the dynamics of this indica-
tor depending on the severity of the disease.

Materials and methods

We examined 40 children aged 6-16 years suffering from atopic BA of vary-
ing severity in the period of remission (12 children with mild persistent and 28
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patients with persistent moderate severity) who received a course of PCHHS. The
control group consisted of 30 apparently healthy children of the same age. BA
was diagnosed on the basis of anamnesis, general clinical and allergic examina-
tion. The average duration of the disease was 4.1 + 0.4 years. BA heterogeneity is
determined by a variety of biological defects. Abnormal pregnancy was revealed
in 50% of mothers (n-20) of the examined children. The majority of mothers 45%
(n-18) during pregnancy ate foods that are obligate allergens of group 1. Pathology
of the neonatal period was observed in 30% of newborns (n-12). Artificial feeding
was received by 55% of children (n-22). Complicated heredity was detected in
90% of children (n-36), and in 50% of children (n-18) both parents suffered from
allergic diseases. Acute respiratory viral infections (ARVI) - in 55% of children
(n-22), a history of community-acquired pneumonia - in 12.5% of children (n-5)
were often the immediate cause of the first broncho-obstructive syndrome. ENT
organ pathology was diagnosed in 35% of children (n-14). The structure of sig-
nificant allergens was different depending on age: at the age of 6-9 years, food and
household allergens were significant. In children aged 10 - 16 years, polyvalent
sensitization was noted: household, sensitization to plant pollen, epidermal, (the
frequency of food sensitization significantly decreased).

The PCHHS course in a multi-place hypobaric pressure chamber "Ural-1" was
carried out according to the standard method. The duration of treatment was 24 ses-
sions lasting 1 hour [7]. Adaptation to pressure chamber hypoxia was carried out
by gradually lifting children at a speed of 2-3 m/second, starting from a "height"
of 500 meters to a final "height" of 3500 meters. The descent was carried out at a
speed of 1-3 m/second. Before the PCHHS course, all patients were in remission,
which was due to basic therapy (cromones, low doses of ICS). The severity of BA
was assessed by its clinical manifestations in the period of exacerbation preceding
hypoxic barotherapy. To assess the clinical efficacy of PCHHS, 4 main indicators
were chosen: frequency, severity, duration of attacks of bronchial obstruction, and
the effectiveness of bronchodilator therapy. The listed signs are ranked during BA
exacerbation according to their severity on a five-point scale. BA severity was as-
sessed by the sum of points: mild severity - 8 points, moderate severity - 12 points,
severe BA severity - 13 or more points. The main clinical signs of BA severity and
the duration of remission were compared to assess the effectiveness of treatment
in the year preceding and following the PCHHS course. The effect was assessed as
good with a decrease in the severity of clinical manifestations of the disease after a
year by 4 points or more, as satisfactory - by 3 points, as no effect - if the number
of points decreased by 1-2 or did not change. The content of substance P in serum
was determined before and 3 months after PCHHS by ELISA using standard kits.
The data obtained were processed by statistical methods using the Biostatistics
software. The research results are presented in the form of the arithmetic mean,
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the mean error of the arithmetic mean, the limits of fluctuations (max and min).
The significance of differences in the compared groups was identified using the
Student's t-test. Differences were considered significant at p <0.05.

Results and discussion

Studies have shown that a positive result of treatment one year after PCHHS
with mild severity was noted in 92.8% of cases, with a good effect in 78.5% of
patients, satisfactory - 14.3%; 7.2% of children had no clinical effect. With moder-
ate BA, a positive result of treatment after hypoxybarotherapy was achieved only
in 77.3% of patients, of which a good effect was observed less often - in 50.7%,
satisfactory more often - in 26.6%; no clinical effect was observed in 22.7% of
patients. The PCHHS course has a positive impact on the course of BA. It should
be emphasized that a positive result of treatment was obtained regardless of the
severity of the disease, however, a good clinical effect was more often observed
with mild BA. The manifestations of the clinical effect of PCHHS are associated
with the influence on various links of pathogenesis.

The results obtained during the study showed that the level of neuropeptides
was determined by the period and severity of the disease. The average concentra-
tion of the substance during the period of remission was significantly higher than
the normal value (2.5 = 0.91 pg/ml), and with moderate BA it was significantly
higher than in patients with mild disease severity (p <0.05; table 1 ).

Table 1.
Dynamics of the level of substance P (pg/ml) in the blood serum of children with
atopic BA of varying severity during remission (M + m)

Severity of BA Norm (n-10) Befm&fl_l;((;)l-l HS f,én}(;;tg S(r?_t}f);
Light persistent (n-12) 2,5+0,91 20,44+2,34* 9,41+1,12%**
Moderate persistent (n-28) 2,5+0,91 46,18+8,11* 20,36+4,41%**
Note: * - reliability of differences compared to the norm;

** _ significance of differences before and 3 months after PCHHS (p< 0.05)

Under the influence of the PCHHS course, there was a significant change (im-
provement) in the substance P index, regardless of the severity of BA. The level
of substance P in patients with mild and moderate BA decreased and became sig-
nificantly less than the initial level 3 months after the end of hypoxic barotherapy
(table 1). An increase in CP activity during BA remission in the examined patients
indicates the presence of both an allergic and a neurogenic component of inflam-
mation in the airways, regardless of the BA severity. PCHHS in our patients leads
to unidirectional changes in neurohumoral regulation, which are manifested by a
decrease in the level of CP, one of the mechanisms of neurogenic inflammation.
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A significant role in the mechanism of the therapeutic action of PCHHS under
conditions of a hypobaric pressure chamber belongs to hypoxemia, which devel-
ops as a result of a decrease in the partial pressure of oxygen in the inhaled air
of the pressure chamber, followed by tissue reoxygenation that occurs after the
patient returns to the "normal atmosphere". In the process of individual adaptation
to intermittent hypobaric hypoxic stimulation, memory reserves are created on
the basis of the formation in the body through the synthesis of nucleic acids of a
bank of memorable structural traces that form the basis of long-term sustainable
adaptation. Thanks to the branched architectonics of the structural trace, not only a
direct, but also a cross-protective effect of adaptation is manifested. The initial pe-
riod of adaptation to hypoxia is accompanied by excitation of the sympathetic part
of the nervous system and leads to an increase in the concentration of catechol-
amines in the blood, an increase in glucocorticoid function of the adrenal glands
due to the physiologically active free fraction of the hormone, which contributes
to bronchodilation and enhancement of the function of the bronchial glands [8].
The data obtained indicate that the mechanism of the therapeutic effect of PCHHS
is realized through modulation of the mechanisms of neuroendocrine regulation,
which is manifested by a weakening of the expansion of CP. The body's response
to oxygen deficiency is a consequence of a complex multifunctional response of
the cell, coordinated by neurohumoral mechanisms.

Conclusion

Thus, this study revealed that the PCHHS course has a positive effect on the
course of BA, regardless of the severity, with the achievement in most cases of
a good clinical effect with mild disease severity. PCHHS in our patients leads
to unidirectional changes in neurohumoral regulation, which are manifested by a
decrease in the level of CP, one of the mechanisms of neurogenic inflammation.

Revealing the corrective effect of PCHHS on the mechanisms of neurogenic
inflammation expands the possibilities of this method of treatment.
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Abstract. In the article "Quantitative assessment of the results of orthodontic
treatment using the method of constructing an optimal occlusal plane” by the
authors R.A. Fadeeva, A.N. Lanina, V.V. Timchenko presents the practical
application of the method for constructing the optimal occlusal plane in the
"Allegro" program, as well as the method for quantitative assessment of the
results of orthodontic treatment AMORF.
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EEES | 77




Scientific research of the SCO countries: synergy and integration

assessment of dento-maxillofacial anomalies, severity of disorders, aesthetics,
morphology, occlusion, function, resorption, close position of teeth, retention,
adentia, functional disorders, "Allegro", AMORF.

Introduction. Dentoalveolar-facial anomalies (DFA) are characterized by a
number of features, including morphological, aesthetic, occlusive, resorption of
periodontal bone tissue, as well as functional disorders, close position of teeth,
their retention, root resorption and adentia. The tactics of correcting DAFA de-
pend on the severity of these signs, and its effectiveness depends on the dynamics
of their severity at the end of treatment. [6, 7]. In order to quantify DAFA signs,
we proposed and tested on more than 1000 patients with DAFA the AMORF quan-
titative assessment method ("A" - Aesthetics, "M" - Morphology, "O" - Occlusion,
"R" - Resorption, "F" - Function), which allows to identify 3 degrees of severity
of aesthetic, morphological, occlusive disorders, as well as to assess the resorption
of periodontal bone tissue in the sagittal, vertical, transversal directions, 3 degrees
of functional disorders, close position of teeth, their retention, root resorption,
2 degrees of adentia [1, 8]. At the same time, a comparison of the quality of the
treatment performed in patients with DAFA showed that in the group of patients
who underwent treatment taking into account the search and construction of the
optimal occlusal plane, the improvement of morphological and aesthetic signs of
DAFA was more pronounced than in patients without it [3, 4, 5].

Practical application. To build an optimal occlusal plane, the first step is to
determine the proper height of the face and the position of the patient's lower jaw.
In Figure 1a: n'-me '(Pn) is the front face height, n'-sna''(Pn) is the front upper face
height, sna'-me' (Pn) is the front lower face height. The length ratio of n'-sna '(Pn)
to sna'-me' (Pn) is normally 0.816 [2]. Thus, knowing the value of the front upper
height of the face, we can determine what the front height of the face should be by
dividing the value of the n'-sna '(Pn) length by 0.816. In order to determine the new
position of the lower jaw and build the plane of the base of the lower jaw, it is nec-
essary to find a new location of the points Me and Go: Me ”and Go”, respectively.
In Figure 1 a, the “me” point is the projection of the “Me” point at the optimum
front face height. Point Me is at the intersection of the perpendicular to the plane
Pn, drawn through point me”, and a circle of radius Coc-Me centered at point Coc.
To determine the position of the Go point, the Go-Coc-Go angle is constructed,
equal to the Me-Coc-Me angle, and a circle of radius Coc-Go centered at the Coc
point. The desired point Go is located at the intersection of this circle and the Coc-
Go ray ”. Thus, the required position of the plane of the base of the lower jaw Me
”- Go” is determined. The optimal occlusal plane divides the intermaxillary angle
in aratio of 27:73. To determine the vertical level of passage of the occlusal plane,
it is necessary to focus on the point Xi, which is the geometric center of the lower
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jaw branch (Ricketts), which should be located 0.72+0.7 mm below the occlusal
plane (fig. 1 b). These calculations can be done using the computer program de-
veloped by us "Allegro" (certificate of state registration of the computer program
Ne 2017660108 "Calculation of lateral teleroentgenograms with determination of
the proper face height and optimal occlusal plane - Allegro").

a
Figure 1. Lateral TRG of the patient and the search for the optimal occlusal
plane (a); location of the occlusal plane relative to Xi (b)

The method of quantitative assessment of AMOREF is that the degree of sever-
ity of each DAFA sign is determined by the doctor and enters the numerical values
into the corresponding table (table 1). Next, the total numerical indicators for the
blocks before and after treatment are determined and its result is interpreted in one
of the following formulations: up to 25% - "significant improvement"; 25-45% -
"significantly improved"; 45-65% - "moderately improved"; 65-85% - "minimally
improved"; 85% or more — "not improved or worsened".

To demonstrate the application of the method for constructing the optimal oc-
clusal plane in the "Allegro" program, as well as the method for quantifying the
results of orthodontic treatment AMORF, we present an extract from the medical
history.

Patient P., 29 years old (Fig. 2-¢, 3 a-e), She went to the clinic with com-
plaints of intense closing of the lips, fatigue of the muscles of the maxillofacial
region, uneven position of the lower teeth. The diagnosis: neutral ratio of the
Jaws, protrusion of the upper incisors, tight position of the teeth, parafunction of
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the masticatory muscles. From table 1 it can be seen that the main disorders were
in the function and corresponded to the 2nd degree of severity. There were also
violations of the aesthetics of the face in the sagittal and transversal directions,
morphology - in the sagittal, corresponding to grade 1. Electromyography (EMG)
performed on the Zebris Medical GmbH device showed fatigue of the left tempo-
ral and masseter muscles (fig. 4 a).

a b c

a
Figure 3. The ratio of the dentition of patient P. before treatment (a-e):
the close position of the teeth of the 1st degree is determined (d, e)

Table 1
Quantification of DAFA signs of patient P., 29 years old,
before/after AMORF treatment

Direction A M (0] R F
Sagittal 1/0 1/0 0/0 0/0
Vertical 0/0 0/0 0/0 0/0 2/0
Transversal 1/1 0/0 0/0 0/0
Sign 1 degree 2 degree 3 degree
Tight position S X p———— Y —
Retention | ———— | e e
Root resorption o0 | e e
Adentia / excessspace | ----- | --—e-
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As a result of the diagnostic studies and recommendations on the choice of
treatment tactics, the following plan was proposed for DAFA correction: /. Con-
struction of the optimal occlusal plane in the "Allegro” program, 2. Relaxation of
the masseter and temporal muscles by means of transcutaneous electrical nerve
stimulation (TENS) on the "Scenar" apparatus, repeated electromyography, ob-
taining a register of the ratio of the jaws; 3. Muscle relaxation tray for the lower
Jaw 4-6 months with grinding of occlusal contacts once every 3 weeks after TENS
procedures, in parallel with Mydocalm 50 mg morning/day, 100 mg at night - 3
weeks, Arcoxia 50 mg/d - 2 weeks, Artra forte 1 tab. 3 t/d - 1 month, Piaskledin 1
tab. (300 mg) 1 t/d - 3 months At the end of the Artra forte course, take Artra for
5 months; 4. Braces for the upper dentition; 5. Occlusion correctors for the lower
lateral teeth; 6. Braces for the lower dentition; 7. Separation of the teeth of both
Jaws; 8. Creation of multiple occlusal contacts by grinding off occlusal correc-
tors; 9. Control EMG; 10. Removal of braces, retention period.

The results of functional diagnostics, the main stages of orthodontic treatment

are presented in figures 4-12.
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Figure 4. EMG results of patient P.: a — before treatment: fatigue of the left
temporal and chewing muscles is determined; b - after the procedure for relax-
ing the muscles of the maxillofacial area using TENS; ¢ — after using the mouth-
guard, before fixing the occlusive correctors; d — upon completion of treatment;
the positive dynamics of biopotentials, normalization and synchronization of the

state of the masticatory and temporal muscles are determined.

a b

Figure 5. Lateral TRG of patient P.'s skull before (a) and after (b) treatment: the
existing occlusal plane is marked in blue, the optimal occlusal plane is marked
in green. At the end of the treatment, the location of the optimal and existing oc-
clusal planes practically coincides
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Figure 6. Lateral TRG of patient P.'s skull before (a, c, e) and after (b, d, f)
treatment: the value of the angle ss-n-spm corresponds to 1 degree of severity of
morphology disorders in the sagittal direction before treatment (a), and the norm
- at the end of it (D), the value of the Wits parameter corresponds to 1 degree of
severity before treatment (c) and the norm after - its completion (d), the values of
the parameters n-s-gn and Pm/Pb correspond to normal (d, f)
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e

Figure 7. Photos of patient P.'s face before (a, c, e) and after (b, d, f) treatment:

the value of the Kn-prn-Kspm parameter corresponds to 1 degree of severity of

facial aesthetics disorders in the sagittal direction before treatment (a) and norm

- at the end of it (b), the values of the ratio gl'-sn'/sn"-Kme (Pn) before and after

treatment correspond to normal (c, d); Kgn-Kgn '(Kn-sn) values before and after
treatment correspond to grade 1 (e, f)
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Figure 8. The dentition of patient P. at the intermediate stage of orthodontic
treatment: on the upper jaw there is a bracket system, on the lower jaw - a
muscle relaxation mouthguard (a-c); laboratory-made occlusal pads in
accordance with the central position of the lower jaw achieved with the help
of a tray under the control of EMG (d-f)

Figure 9. The dentition of patient P. at the intermediate stage of orthodontic
treatment (a-f): a bracket system is fixed on the teeth of both jaws, on the lower
lateral teeth - occlusal overlays, as they grind, the closure of the dentition is
normalized in accordance with the central position of lower jaw (g-f)
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a b
Figure 11. CBCT section of patient P.'s dentition before and after treatment (a, b)

¢
Figure 12. Photos of patient P.'s face after orthodontic treatment (a-c)

Determination of the effectiveness of the treatment in patient P. (table 1) ac-
cording to the method of quantitative assessment: AMORF: A2M10O0R0F2+1 —
A1TMOOOROFO0+0

Before treatment: 6 — 100%

After treatment: 1 — 16,67%

The effectiveness of the treatment performed is interpreted as "significant im-
provement".

As a result of the treatment, there was a complete elimination of functional
disorders, as well as correction of the tight position of the teeth, aesthetic and
morphological signs of DAFA in the sagittal direction.

Conclusions

1. In order to select the necessary treatment tactics for patients to achieve the
morpho-functional optimum, it is advisable to apply the proposed method of con-
structing the occlusal plane in the "Allegro" program.
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2. The use in clinical practice of the DAFA quantitative assessment method
allows, based on the severity of certain signs, to understand its etiology and patho-
genesis, on the basis of this, to choose a treatment tactics, and by the change in the
severity of signs after treatment, to objectively judge its effectiveness.
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Annotation. The article is devoted to the detection and study of disorders in
platelet hemostasis in adult patients with measles in order to detect and prevent
thrombohemorrhagic complications of the disease. The D-dimer was determined,
the presence of which confirms the process of past or current thrombosis, the rate
and degree of platelet aggregation.

Keywords: measles, hemostasis, platelet aggregation, D-dimer.

Introduction. For a long time in Europe and Russia in particular, measles was
considered a rare infection. Sporadic cases of this disease were observed in dif-
ferent countries with different frequency. However, the widespread refusal of vac-
cinations and the lack of proper control over the timely vaccination of children for
many years led to a weakening of the population's immunity. This caused a sharp
rise in the incidence of measles. According to the world health organization in
Europe (Austria, Bulgaria, Romania, Czech Republic, Belgium, France, Germany,
Italy, Portugal, Spain, Switzerland), an increasing number of cases of measles are
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registered annually, including among the adult population (more than 2000 per
year) [1,2]. Despite the efforts made, the problem remains unresolved. So, in Rus-
sia in 2018 compared to 2017 the incidence rate (the number of cases per 100
thousand people) increased by 3.5 times and amounted to 2538 [3].

It is known from the literature that the measles virus is introduced through the
mucous membranes of the upper respiratory tract and conjunctiva and then pen-
etrates into human tissues and organs. The input receptor is the CD46 membrane
protein expressed by platelets. This fact suggests that platelets play a significant
role in the pathogenesis of measles, since the appearance of one of the main patho-
gnomic syndromes of measles — exanthema - leads to the development of hemor-
rhages, necrosis, which can lead to thrombo-hemorrhagic syndrome. The develop-
ment of severe complications, such as measles encephalitis, keratitis with complete
loss of vision, panencephalitis, pneumonia, as well as a high risk of termination
of pregnancy are likely to result from the manifestation of uncapped thrombohe-
morrhagic syndrome [4,5]. However, according to the literature, the platelet link
of hemostasis in patients with measles has not been studied at the current level.

The inclusion of platelet aggregation determination in clinical and laboratory
practice will reveal new aspects of measles pathogenesis and serve as a basis for
developing preventive measures to prevent thrombohemorrhagic complications in
these patients.

Goal. To study the indicators that characterize the functional state of platelets
and D-dimers in patients with measles.

Patients and methods. Patients with measles (60 patients diagnosed with mea-
sles, verified by the ELISA method, were admitted to the specialized Department
of The Infectious Diseases Hospital No. 2 in Moscow in 2017 — 2018).

The patients were 42.8 + 6.8 years old, 36 males and 24 females. Patients were
admitted, on the average, on the 3 - 6 day of the disease during the peak period.
Acute onset with febrile status was observed in 71.3% of cases, and in the other
cases subfebrile status was registered within 4 days. The duration of the febrile pe-
riod was 8.5 £ 0.3 days. Examination of patients showed: dry cough (in 80.6% of
patients), polylymphadenopathy (in 73.1% of cases), hyperemia and hypertrophy
of the tonsils (in 69.4% of patients), as well as hepatomegaly with increased levels
of direct bilirubin (6.2%) and transaminase activity (23.8%).

Exanthemic syndrome in the form of roseolesnopapular rash appeared at the
height of the disease, on average, on the 4 day, and in 4 subjects on the 6 day,
a hemorrhagic component was added, petechiae and a positive "pinch"symptom
were registered.

The research was conducted in the clinical Department of infectious pathol-
ogy of The Central Research Institute of epidemiology of Rospotrebnadzor on the
basis of The Infectious Diseases Hospital No. 2 in Moscow.
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The control group included 25 practically healthy individuals to assess the
physiological level of hemostasis indicators.

Platelet aggregation activity was determined using an aggregometer LA-230
NPO BIOLA (ADP inducer, at a base concentration of 2 x 10 1), D-dimer - on an
automated coagulological analyzer can CS5100, reagent: D-dimer INNOVANCE,
"Siemens".

The results of research and discussion. Currently, a direct dependence of hemo-
stasis on pathological disorders of the immune system in many infectious diseases
has been established. Activated platelets have been proven to be a powerful and
versatile agent of immune and inflammatory effector cells. They establish a link
between hemostasis and the immune system by performing recognition, signal-
ing functions, transmitting biological information, and organizing complex physi-
ological and pathological inflammatory reactions. The number of platelets ranged
from 93 to 430 x 10”1, while thrombocytopenia was recorded in 76.1% of cases.

The degree of aggregation was 58.0 + 2.4% (control - 49.9 £ 3.3%, p< 0.05),
but more than 40% of patients showed a decrease. Average values of platelet ag-
gregation indicated an increase in their functional activity. However, a quarter of
patients showed a decrease in the degree of aggregation, up to 27.4%, among them
half — up to 20% or less. At the same time, a quarter of patients were recorded
the maximum values of hyperaggregation (80-99%). In 70.6% of cases, the sec-
ond wave of aggregation was registered, including among patients with reduced
indicators of the degree and speed of aggregation. It is important to note that in
patients with the presence of single petechiae, platelet aggregation was reduced,
on average, to 20% and there was no second wave on the aggregatogram, the pres-
ence of which indicates the functional safety of platelets.

The D-dimer test is a definitive study for suspected thrombotic disorders [6].
An increase in the concentration of D-dimers above the average values in this
study was recorded in the vast majority of patients (1340 = 58 ng/ml, control 468
+ 20 ng/ml, p<0.001), while in 35% of cases the values were significantly higher
than 1000 ng/ ml, which indicates the risk of increased thrombosis.

Conclusion. The results of this study showed that the development of the infec-
tious process in the body of patients with measles is accompanied by pronounced
disorders in the platelet hemostasis link. It is also impossible to exclude the fact of
isolation of the measles virus by platelets as the primary barrier to the introduction
of the pathogen. These processes require increased consumption of blood plates,
so by the time the rash appears, there is a platelet deficiency, manifested by throm-
bocytopenia, but the cells retain functional activity with a moderate increase in it.
However, the detection of platelet Hypo-aggregation in some cases gives reason
to consider the depletion of platelet growth, which may affect the development of
hemorrhagic syndrome in these patients.
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Thus, currently, patients with measles have disorders of the platelet hemo-
stasis link, and they can be decisive for the severity of the course and outcomes
of the disease. Therefore, to determine the risk criteria for complications from
hemostasis, as well as for the prognosis of the disease, it is necessary to continue
further, more detailed study of the dynamics of all hemostasis links in patients
with measles.

References

1. Elimination of measles in the WHO European Regionchallenges persist.
Muscat M, Ben Mamou M, Singh S, de Kat C, Jankovic D, Huseynov S, Deshevoi
S, Datta S, O’Connor P. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2019 Mar 18. doi: 10.1007/s00103019029202.

2. Measles-related hospitalizations in Italy, 2004-2016: the importance of
high vaccination coverage.Fiasco F, Nakasone C, Fabiani L, Mastrodomenico M,
J.-B. Mattei.Ann Health Globe. 2019 March 19;85(1). PD: 40. DOI: 10.5334 /
aogh. 2455.

3. Measles in adults Poniewa J. B., Arakelyan A. K., Kozlova M. S., Vdovina
E. T. Epidemiology and infectious diseases. Topical issue. 2018. No. 2. P. 5055.

4. Could this be measles? O'donnell S, Davies F Vardhan M, Nee P. Chief
Med J. 2019 April 3. personal data: emermed2019208490. doi number: 10.1136/
emermed2019208490

5. S. J. Russell, K. W. Peng, measles virus for cancer therapy / Current
microbiol immunol, 2009, 330: 213-241.

6. In D-dimer analysis. Johnson ed, shell JC, Rogers em.Am J Hematol. 2019
Apr 4.doi: 10.1002/ajh.25482.

[Elb 2 | o



Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2020.92.78.014

IR EARAN T IR 1R
ALLERGIC DISEASES AND HELICOBACTER PYLORI INFECTION

Mazurina Svetlana Alexandrovna

Candidate of Biological Sciences, Lead Research Officer

L1 Mechnikov Scientific Research Institute of Vaccines and Serums
Gervazieva Valentina Borisovna

Doctor of Medical Sciences, Head of Laboratory.

L1 Mechnikov Scientific Research Institute of Vaccines and Serums
Sveranovskaya Valeriya Veniaminovna

Candidate of Medical Sciences, Senior Research Officer of the
Laboratory of allergy diagnostics of the FSBSI

L1 Mechnikov Scientific Research Institute of Vaccines and Serums
Moscow, Russia

% . ELISAVEIN E AT I O IAEAT 18 93 1R ) L R I oh 3 B 24
HEAH. pylori FI4H R F IL-4FNIL-10/f1 S IgE, 1gG-, IgA-FsIgE-F i
YUk VIRAT 13 L U CagAlf)Cagh, 1L-17, sIgAMIsIgE. WITEERN], {E&
LB 5 T, ARSI S -+ 8 m& (CGD) )L, i
TP AU T TRRFT B TeB S W et T TeAMI TG SN, T X | JBRAT 1 i s TgE /K
AT R R AE A GI TR BE =AM b M AR K ) L B LA K B i )
CGDJLFE Y, WAl JRRFT B 1) s TEA H Z AP AR Tl e ) L AL . 7EdcAT I
R T 4Rl 58 B L R B R ds = TL- 1 TR s TgAZK - S5 2 1) W I 18T
WA Ko [N, AELLAS B A 1 S5 A ARE 15 1 3R I R 8 LAIRG R
JERERS MER AL LT, sTeBXS A [ TR 1 A2 17 0 We Ik S e S v, )
BT B 1 S B S o TRAT B e W] s Tl i T AT B O ARV T, it i
PEFVE - R B0 R AR DG

S AL MR IR, M TR ERICagAls 1gh

Abstract. In children with allergic diseases and concomitant gastropathology
by ELISA, the content of total IgE, IgG-, IgA- and sIgE- to H.pylori and cytokines
IL-4 and IL-10 was determined in blood serum, in coprofiltrates - the content
of CagA, IL-17, slgA and sIgE against H.pylori and its antigen CagA. It was
shown that in children with allergies and chronic gastroduodenitis (CGD) against
the background of an increased level of total IgE, the anti-Helicobacter IgE
response in serum prevailed over IgA and IgG responses, while the level of sIgE
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to H.pylori increased with exacerbation of allergy. In children with erosive and
ulcerative lesions of the GIT mucosa and in children with CGD without allergy,
the detection rate and level of sIgE to H.pylori were significantly lower than in
healthy children. The highest levels of IL-17 and sIgA, detected in children with
chronic gastroduodenitis without allergy, were associated with confirmed H.pylori
infection. At the same time, in children with chronic gstroduodenitis against
the background of allergic diseases and in children with erosive and ulcerative
lesions of the mucous membrane, the secretory immune response was presented
by sIgE to H.pylori, its higher content in the latter. Our data indicate a protective
role of sIgE against H.pylori, associated with a favorable course of allergic and
gastroduodenal pathology.
Keywords: allergy, chronic gastroduodenitis, sIgE to H. pylori and CagA

Introduction

The high prevalence and steady increase in the number of allergic diseases in
recent decades are the subject of study in various international clinical, immuno-
logical and epidemiological studies. According to the ISAAC study, the preva-
lence of asthma among children 6-7 years of age in different countries varies from
4.1 to 32.1% with the greatest prevalence in the UK, North America, Australia and
Western Europe. Lower rates are found among children in the Baltic and Central
European countries, while the lowest rates were found in Eastern European coun-
tries. In our country, 10 to 15% of the population suffer from allergic diseases. The
same picture of the "geographic gradient" in the prevalence of asthma is observed
among children 13-14 years old, while the prevalence of asthma in Western Eu-
rope is 20 times higher than in Eastern Europe, varying, on average, from 36.8 to
1. 6%, respectively. This scatter of data is explained by the "hygienic hypothesis",
according to which the increase in the number of patients with allergic diseases is
associated with the civilizational "Western way of life."

In accordance with the hygienic hypothesis, much attention of researchers is
paid to the role of the microbiome in the development of chronic inflammation, to
which Helicobacter pylori also applies. This microbe is widespread in the world,
including in Russia, where, according to epidemiological data, more than 80% of
the adult population are infected. H.pylori-associated gastritis accounts for 90%
of all forms of chronic inflammation of the gastric mucosa. As a natural symbi-
ont, H.pylori has evolved towards switching the adaptive immune response of the
gastric mucosa to immune tolerance, which has allowed the bacteria to persist for
decades in infected individuals and contribute to chronic infection.

In 2008, Blaser M and Chen Y [1] found that early H.pylori colonization of the
gastric mucosa correlated inversely with the prevalence of asthma in children, and
hypothesized that infection of children with this microbe protects against asthma.
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Since then, many prospective, retrospective cohort, "case-control" studies have
been carried out in the world, the meta-analysis of which generally confirmed the
discovered pattern in children, but not in adults [2,3].

The biological mechanism proposed to explain the preventive effect of H.pylori
on allergy is to reduce the antigenic stimulus for the generation of Treg cells in in-
dividuals without H.pylori infection. The lack of adequate stimulation of Th1 cells
with a reduced function of innate immunity and its Treg cells contributes to the
polarization of the immune response towards the hyperfunction of Th2 cells, me-
diating the IgE response [4]. New data were obtained on the role of local immunity
of the mucous membranes in the development of chronic gastritis with persistence
of H.pylori and its inverse association with atopy and asthma [5]. The regulatory
role of natural CD4 + CD25 + FoxP3 Treg cells and cytokines IL-10 and TGF-f
in suppression of the adaptive Th1/Th17 response characteristic of acute gastritis
has been shown [6]. It also turned out that under conditions of total IgE deficien-
cy (>2 kU/l) H.pylori infection has a more severe course with the development
of erosive-ulcerative gastroduodenitis in children [7]. The role of secretory IgA
(sIgA) is well known in protection against pathogens in CO, the secretory compo-
nent of which is not destroyed by proteolytic enzymes. In the subclinical course of
H.pylori infection, antigenic stimulation may be insufficient for detectable sIgA
levels. IgE, a phylogenetically more ancient immunoglobulin that protects CO,
and, unlike other immunoglobulin isotypes, is initiated primarily by low doses of
naturally secreted antigens by persistent microorganisms, which include H.pylori.
The presence of IgE-producing plasma cells in the GIT mucosa was found in pep-
tic ulcer and erosions of the gastric and/or duodenal ulcer mucosa (DU) associated
with H.pylori infection, including in individuals with allergic diseases [8,9]. How-
ever, the role of IgE in humoral and secretory anti-Helicobacter immunity has not
been studied for a long time and has not been definitively determined.

In this regard, the aim of the work was to evaluate the IgE humoral and secre-
tory immune response to H.pylori and its CagA-AG in children with chronic in-
flammatory diseases of the gastroduodenal zone associated with atopic reactivity.

Materials and methods

In total, there were 83 children in the study (the average age was Me = 14 (12;
16) years). 69 children had chronic inflammatory diseases of the stomach and/or
DU in the acute stage, 14 apparently healthy children formed the control group. In
addition to gastropathology (group I), 22 children were diagnosed with bronchial
asthma, atopic dermatitis or allergic rhinitis. 12 children with chronic gastritis/
gastroduodenitis (CGD) without allergy made up group II of the study and 35
children with erosions of the gastric mucosa and peptic ulcer DU - group III. The
presence of H.pylori infection was confirmed in 45% of children of group I, 75%
of children of group II and 66% of children of group III by breathing and rapid ure-
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ase tests, the nature of the lesion of the mucous membrane of the gastroduodenal
zone was established by the results of EGDS.

By ELISA, the content of total IgE, IgG-, IgA- to H.pylori and cytokines IL-4
and IL-10 were determined in the blood sera of patients using commercial test
systems. sIgE to H.pylori - using a conjugate of monoclonal anti-IgE-AT (LLC
"Polignost") and IgE-reference reagents from Dr. Fooke "(Germany). As a solid
phase, plates with H.pylori corpuscular antigen (ELISA-Helicobacter-IgG CJSC
"ECOlab") were used. The content of sIgA in saliva, the level of IL-17 in the su-
pernatants of fecal samples (coprofiltrates) were assessed using commercial kits
from AO Vector-Best (Russia). The concentration of CagA, sIgE to H.pylori and
its antigen CagA was also determined by ELISA using recombinant rCagA fr4,
monoclonal antibodies to it, conjugate of monoclonal anti-IgE-antibodies (LLC
Polignost St. Petersburg) and IgE reference reagents from "Dr. Fooke" (Germany).
As a solid phase, plates with H.pylori corpuscular antigen (ELISA-Helicobacter-
IgG CJSC "ECOlab") and adsorbed with rCagA fr4 antigen at a concentration of
1 png/ml were used. Statistical processing was performed using the Statistica 10.0
software package.

Results

To characterize the humoral immune response to H.pylori in sick and healthy
children, anti-Helicobacter antibodies of IgG, IgA, and IgE isotypes were deter-
mined. IgG-AT were detected both in the blood of patients (40%, 50%, 43% in
groups I, II and III) and healthy individuals (50%), which indirectly indicates a
wide spread of infection among schoolchildren. At the same time, the titers of
IgG-AT to H.pylori (1:208; 1:208; 1:194; 1:208) were practically the same in all
groups of children. IgA-antibodies to H.pylori were determined with various fre-
quencies in children with allergies (20%) and without it (83% in group II and 57%
in group III) and in healthy children (43%), and IgA titers Abs to H.pylori in the
blood serum of healthy individuals were lower than in sick children.

The frequency of detection of sIgE to H.pylori in sera was the highest in healthy
children (86%) and decreased in children with CGD of 2 groups from 75% to 65%
(group I). In children with ulcerative erosive lesions of the mucous membrane,
the sIgE detection rate was 54%. The concentration of sIgE to H.pylori was sig-
nificantly higher in children with concomitant allergic diseases and amounted to
Me = 1.84 (0.96; 3.01) IU/ml, in comparison with the other two groups [0.85 (0.6;
1.13) IU/ml and 0.87 (0.71; 1.48) IU/ml]. Moreover, in children with CGD and
allergopathology with an exacerbation of the allergic process, the concentration of
sIgE to H.pylori in serum increased [2.99 (1.12; 3.53) IU/ml] and was significantly
higher than in remission of the disease [0.96 (0.8; 2.5) IU/ml, p<0.05]. Separately,
the content of serum sIgE to H.pylori was analyzed in patients with a history of
repeated courses of H.pylori eradication without the desired effect. It turned out
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that sIgE in the sera of these children are determined less frequently (30%) and at
a lower concentration [0.71 (0.6; 0.98) IU/ml versus 2.8 (1.6; 3.4) IU/ml in healthy
people, p=0.005].

As for the levels of cytokines, IL-4 was detected only in the sera of children
with erosive and ulcerative lesions of the mucous membrane [2.97 (1.09; 4.3) pg/
ml], while IL-10 was detected in all children: 11.6 (6.8; 16.5) pg/ml - group I, 9.4
(4.5; 14.8) pg/ml - group II, with a significantly higher concentration in children
with ulcerative erosive gastritis 17.8 (15.1; 25.1) pg/ml, p <0.05.

In secretory immunity in children with CGD without allergy (groups II and
III), the level of sIgA in saliva exceeded normal values (57-260 pg/ml) in 50%
and 66% of cases [Me = 2247 (81; 4000) pg/ml and 1465 (131; 1463) pg/ml].
In children with allergic pathology, increased levels of sIgA were noted less fre-
quently (15%), and their concentration was lower [140.8 (12.7; 550.7) pg/ml] than
in children without allergies. In the supernatants of feces samples, the sIgA level
in children with CGD without allergy was higher [18.2 (13.3; 31.2) pg/ml, p =
0.023] than in children with allergies and in children with erosive and ulcerative
lesions SD of the stomach [8.5 (0; 18.04) pg/ml; 7 (0; 19.2) pg/ml]. At the same
time, the increased content of sIgA in coprofiltrates in children with CGD without
allergy correlated with confirmed H.pylori infection (R = 0.64, p = 0.04). It turned
out that the level of IL-17 in the intestinal secretion of these children was signifi-
cantly higher [37.7 (33.8; 42.1) pg/ml, p = 0.005] than in children with allergies
and in children with erosive and ulcerative lesions. RM of the gastroduodenal zone
[9.62 (6.3; 19.7) pg/ml; 17.76 (6.92; 26.5) pg/ml].

Detection of CagA in coprofiltrates was 43% in children of group I, 30% in
group II and 57% of children in group III. Moreover, its concentration in children
with positive urease activity was significantly higher than that in children with
negative activity [1 (0.6; 1.5) pg/ml and 0.5 (0.4; 0.6) pg/ml]. It can be assumed
that low concentrations of H.pylori CagA correspond to a low degree of contami-
nation of H.pylori mucosa, which does not give positive results in urease research
methods.

Of particular interest was the determination of sIgE to H.pylori in the intestinal
contents, since more than 90% of all IgE is secreted through the GIT epithelium,
where it performs its protective role against pathogens. It turned out that in the
supernatant of fecal samples in children with CGD sIgE to H.pylori and its CagA
are determined with a high frequency, respectively, in 89% and 65% of cases in
group I, in 100% and 58% of cases in group II, in 97% and 77% - in group III, and
the highest content of sIgE to H.pylori [Me = 4.6 (2.0; 5.4) IU/ml] is detected in
children with erosive and ulcerative lesions of gastric mucosa and DU (p = 0.04)
compared with children of the other two groups [2.3 (0.4; 8.7) IU/ml and 3.2 (2.2;
10.2) TU/ml, respectively]. The level of sIgE to CagA H.pylori practically did not
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differ in all the studied groups [1.5 (0.7; 2.4); 1.2 (0.6; 1.3); 1.4 (1.1; 2.0) [U/ml].
In children with CGD and allergies, a direct correlation was found between serum
sIgE to H.pylori and secretory sIgE in intestinal secretions (R = 0.59, p = 0.01)
and an inverse relationship with sIgA (R = - 0.52, p = 0.029), which is generally
characteristic of the immune response in allergies.

Conclusion

As a result of the study, we revealed differences in the content of sIgE to
H.pylori, depending on the nature of the lesion of the gastric mucosa/DU and the
presence of allergies. In children with allergic diseases against the background of
an increased level of total IgE, the synthesis of sIgE to H.pylori prevails over the
IgA response due to the atopic orientation of the immune response. In children
with CGD without atopy, the synthesis of sIgE to H.pylori is due to the switching
of the immune response to the Th2 type, which determines the long-term persis-
tence of the microbe in the gastric mucosa. At the same time, the favorable course
of CGD is accompanied by a low level of sIgE, while erosive and ulcerative pro-
cesses in CO are characterized by an insufficient level of sIgE, even against the
background of an increased content of IL-4. The decrease in the activity of the
immune response in H.pylori infection is compensated by the high level of IL-10.

Children with chronic gastroduodenitis without allergies were found to have
increased levels of sIgA and IL-17, indicating the involvement of Thl / Th17 in
the secretory immune response to H.pylori infection. At the same time, in chil-
dren with allergic diseases and chronic gastroduodenitis, as well as in children
with erosive and ulcerative lesions of the gastric mucosa, the immune response
is predominantly sIgE to H.pylori and its CagA, with a higher content of these
antibodies in the latter, which may indicate switching secretory immunity to the
Th2 type of response, which, using sIgE, along with sIgA, has a protective role in
H pylori-associated infection of the gastrointestinal mucosa.

Thus, under conditions of chronic inflammation of the mucous membrane of
the gastroduodenal zone, the production of sIgE to H.pylori is associated with a
favorable course of gastroduodenal and allergic pathology and can be regarded as
a protective reaction of the body.
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Abstract. The article presents the results of a study of lithium levels and its
effect on the cognitive sphere in middle-aged individuals. Patients with an average
age of 52 years were followed up, 46% of them men (n = 92). The participants were
divided into two groups. In the follow-up group (n = 100), patients took standard
therapy and organic lithium ascorbate salt (0.78mg/day elemental lithium) for
eight weeks. In the control group (n = 100), patients received only standard
therapy. With the course use of lithium ascorbate, an influence was revealed on
the results of neuropsychological testing (Schulte table, MMSE scales, A.R. Luria
technique, visual-spatial gnosis, BDI) and blood plasma BDNF level. Thus, the
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use of lithium micronutrient in conjunction with standard therapy contributed
to a significant increase in BDNF levels, improved memory, sleep, and reduced
cerebrospinal disorders in the form of headaches and dizziness.

Keywords: lithium; BDNF'; neuropsychological testing; cognitive dysfunction

Introduction

One of the important tasks of modern healthcare is to slow down the progres-

sion of cognitive impairment. In particular, slowing the transition from mild to
moderate cognitive impairment. However, a rather alarming fact is that up to 24%
of people over 60 years old have changes that meet the criteria for moderate cogni-
tive impairment [1]. It is important to note that 10-15% of patients with manifesta-
tions of moderate cognitive impairment develop dementia within one year, leading
to a partial or complete loss of independence and self-care of the patient in social
and professional spheres [2].
Timely detection of the transformation of "mild" cognitive impairments into
"moderate" cognitive impairments is very important. Due to the fact that not
timely diagnosed "mild" smoothly transform into "moderate" ones and then into
dementia [3].

The impairment of cognitive function is facilitated by a wide variety of mental
disorders, which are caused not only by organic damage to the brain, but also by
impaired metabolic processes, including the elemental composition [4]. Currently,
the issue of the impact of trace elements on cognitive function is relevant.

Among the factors that can control the metabolism of brain cells under condi-
tions of hypoxia, the brain neurotrophic factor (BDNF) is distinguished, which
acts through the LNGFR TrkB receptors [5]. The neurotrophic factor of the brain
has a wide range of functional properties and neuroplasticity, i.e. promotes the
survival of brain cells. The neurotrophic factor of the brain is involved in the dif-
ferentiation of neurons, synaptogenesis, and neuroprotection during development
[6]. The activity and levels of BDNF content depend not only on the levels of
peptide factors and amino acids [7], but also on the provision of the patient with
such micronutrients as lithium [8, 9]. In studies in vitro [10] in vivo [10, 11], it was
found that lithium ascorbate can exhibit adaptogenic and neuroprotective effects.

Materials and methods

The study involved, after signing informed consent, patients (n = 200) with an
average age of 52 years, of which 46% were men. The total number of patients
was divided into two groups: observation group (n = 100) - patients with standard
therapy (vascular, nootropic) + lithium ascorbate at a dose of 780 pg/day for two
months; control group (n = 100) - patients with standard therapy (vascular, noot-
ropic).

The groups are comparable in gender, age, work and educational status, bad

100 || International Conference



FAHBEFKIREAIT: PR A — R

habits, quality of life, neuropsychological testing indicators, BDNF and lithium
levels.

The exclusion criteria were pregnancy, lactation, a history of craniocerebral
trauma, acute cerebrovascular accidents, severe diabetes mellitus, hepatic, renal,
cardiovascular failure, and oncological diseases.

We used: questionnaire "quality of life - neurological module", depression
scale BDI, methodology of A.R. Luria "10 words", "Schulte table" technique, a
short scale for assessing mental status, a technique for studying visual-spatial gno-
sis. Testing was carried out in the morning from 8 am to 10 am on a full stomach.

All patients underwent determination of the Li level in the hair composition at
the beginning of the study and after two months.

All patients underwent blood sampling to study the level of BDNF. To study
the level of BDNF in blood plasma based on the quantitative enzyme-linked im-
munosorbent assay of the sandwich type by the enzyme-linked immunosorbent
assay (ELISA).

RFBR grant Ne19-07-00356.

For the standard processing of the research results, the methods of mathemati-
cal statistics were used, including the calculation of the numerical characteristics
of random variables, testing statistical hypotheses using parametric and nonpara-
metric criteria, correlation and analysis of variance. Comparison of the predicted
and observed frequencies of occurrence of the studied characters was carried out
using the chi-square test, Wilcoxon's T-test, Mann-Whitney U-test and Student's
t test. The application program STATISTICA 10.0 and Microsoft Excel spread-
sheets were used. During statistical processing of the data, differences were con-
sidered significant at p<0.05.

Results

Analysis of the condition of patients in the control group during treatment
allowed to establish the effects of standard therapy (Table 1). A significant de-
crease in the score of visual-spatial gnosis (p<0.05) and an improvement in mood
(p<0.05) was found in the absence of significant changes in the level of the micro-
element lithium and neurotrophic factor of the brain.

Table 1. Analysis of the dynamics of the state of patients in the control group.

o . baseline (%, average, after 2 months (%,
indicator . . P
interval range) average, interval range)
depression scale 9,34; 4-13 7,13;3-11 <0,05
visual-spatial gnosis 7,23;7-8 6,9; 6-8 <0,05
complaints of decreased

mood (%) 41 34 <0,05
BDNF 27507,93; 24225-29875 | 28383,3; 25276-30218 >0,05
Li 0,01; 0,01-0,02 0,01; 0,01-0,02 >0,05
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Analysis of the condition of patients in the observation group over time showed
that the addition of standard therapy with lithium ascorbate led to significant dif-
ferences in the dynamics of treatment compared to the dynamics in the control
group (Table 2).

Table 2. Dynamics of the state of patients in the observation group.

R baseline (%, average, after 2 months (%,
indicator . . p
interval range) average, interval range)
quality of life 15,58; 14-17 16,35; 15-18 <0,05
depression scale 9,88; 6-12 5,48;2-8 <0,05
methodology 10 words 3,33;3-4 3,7;3-4 <0,05
Schulte tgble (work 2.7:2-3 3.03: 2-4 <0,05
efficiency)
Schulte table (mental . )
stability) 1,06; 1-1,2 0,99; 0,9-1,1 <0,05
MMSE 25,84;25-27 26,82; 26-28 <0,05
visual-spatial gnosis 7,17; 6-8 8,09; 8-9 <0,05
complaints of d(e):creased 38 2 <0,05
memory (%)
complaints of decreased 36 24 <0,05
performance (%)
cerebral complaints (%) 54 39 <0,05
sleep disorders (%) 15 8 <0,05
BDNF 2762235 24641 3151024; 2817336198 | <005
Li 0,01; 0,01-0,02 0,02; 0,02-0,02 <0,05

One of the important results of the study of the effects of lithium ascorbate
was an increase in lithium levels in the hair (p<0.05), accompanied by an increase
in the levels of the neurotrophic factor BDNF in the blood (p<0.05). Against
this background, there is a significant increase in the quality of life of patients
(p=0.05), a decrease in the Beck Depression Scale (p<0.05), an increase in the
score on memorizing 10 words (p<0.05), an increase in the score of the short scale
of assessment of mental status (p<0.05). Subjectively, there was a significant de-
crease in complaints of poor memory (p<0.05), low performance (p<0.05), poor
sleep (p<0.05), headaches and dizziness (p<0.05).

Conclusion

In the present study, the use of ultra-low doses of the microelement lithium in
the form of lithium ascorbate in addition to standard therapy (less than 1 mg/day
calculated on elemental lithium) was studied. This observation showed a signifi-
cant increase in the level of BDNF, a decrease in the manifestation of cognitive
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dysfunction in the form of an improvement in the results of neuropsychological
testing, as well as an improvement in the subjective feeling of the health of patients
in the form of an increase in working capacity, improved memory, improved sleep
and a decrease in general cerebral disorders in the form of headaches and dizziness.
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Abstract. The article provides detailed data on the etiological and pathogenetic
aspects of chronic spontaneous urticaria in patients of Kazan. Special attention is
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paid to the mechanisms of the autoimmune variant of urticaria and helminthiasis.

The study included 119 patients with CSU aged 18 to 63 years, the comparison
groups consisted of 10 patients with AU, 10 patients with AIT without urticaria,
and 27 healthy volunteers aged 25 to 40 years. All patients underwent a complete
clinical and laboratory examination, including the collection of anamnesis
data, examination, setting an intradermal test with autologous serum, general
blood count, wurinalysis; Ultrasound of the liver, gallbladder, pancreas,
fibrogastroduodenoscopy (FGDS), duodenal intubation; analysis of feces for
lamblia cysts, immunological and allergological examination.

As a result of the study, it was found that in most patients, CSU arose against
the background of chronic diseases, including parasitic (intestinal giardiasis)
and autoimmune (autoimmune thyroiditis). At the same time, a combination of an
increased level of anti-thyroid antibodies and total IgE with a positive ASKP is
more often detected with a disease duration of up to 1 year. A high association of
the IgE immune response to lamblia with an increased level of total IgE (68.75%)
and a negative ASKP (62.5%) was revealed.

Keywords: CSU, AIT, giardiasis, autogenous skin test, IgE.

The urgency of the problem

Urticaria is one of the most common forms of allergic skin reactions encoun-
tered in the practice of many specialists. In contrast to acute, chronic spontaneous
urticaria (CSU) is essentially a syndromic disease, the frequency of which increases
annually, and mainly among young people of working age. The clinical manifesta-
tion of urticaria is uniform, does not depend on the causes of it, since the central
link in the pathogenesis of various variants of the disease is the activation of skin
mast cells with the release of histamine and other mediators. However, in most cas-
es of CSU, the mechanisms responsible for this phenomenon are still not known,
which makes it difficult to isolate etiological factors and provide adequate therapy.

Various factors act as activators of the mast cell, and in this sense, urticaria can
be considered as a polyetiological disease. Among these factors, exogenous ones,
including allergens, are well defined. In some cases, when urticaria is associated
with infections, the presence of sensitization to the corresponding microorganism
is shown, which characterizes the participation of the IgE response to infectious
antigens in the activation of mast cells.

Most experts recognize the importance of the relationship between CSU and
parasitic invasion. It is believed that this is due to the long-established stimulating
role that helminthic invasions play in increasing IgE synthesis and the formation
of an IgE-mediated immune response [1]. Nevertheless, not all aspects of this
relationship are well studied, and clinical resolution of urticaria by elimination of
parasites is achieved only in 8% - 16% of cases [2].
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In almost 80% of patients with CSU, it is not possible to identify an exog-
enous allergen as the cause of the disease; therefore, many researchers come to
the conclusion that it is based on an autoimmune process [3,4]. The discovery of
the autoimmune nature of the disease in some CSU patients explains the futility of
searching for an allergen in the environment.

A number of authors have shown decades ago that in some patients with CSU,
the subcutaneous administration of autologous serum caused blistering and hy-
peremia, that is, a positive local reaction to serum. In 30-50% of CSU patients,
functional, histamine-releasing IgG anti F ¢RI autoantibodies and IgG anti IgE
autoantibodies were found responsible for blistering when autologous serum is
injected into the skin. In some patients, a combination of CSU with an autoim-
mune pathology of the thyroid gland, accompanied by the detection of antithyroid
antibodies in the serum, was found [4-6].

In this regard, we set the goal of this study to establish the relationship between
several serological parameters of atopy and autoimmunity in CSU.

Patients and methods

The study group consisted of 119 patients with CSU aged 18 to 63 years, se-
lected by way of treatment and registered with the dispensary at the City Allergy
Center in Kazan. The basis for the diagnosis was the presence of recurrent blisters
in different areas of the skin, persisting for less than 24 hours and appearing at
least 2 times a week for at least 6 weeks. The diagnosis of CSU was based on the
history and examination of the patients. The majority of patients complained of
itchy skin and "volatile" rashes, not associated with any external factor and lasting
more than 6 weeks. Examination on various parts of the body revealed character-
istic urticarial elements, in some patients accompanied by angioedema on the face,
hands and feet.

The comparison group included 10 patients with acute urticaria (AU), who
applied to the same center, the duration of the disease was no more than 10 days,
10 patients with autoimmune thyroiditis (AIT) without urticaria, who were hospi-
talized in the endocrinology department of the 7th City Clinical Hospital of Ka-
zan and 27 healthy volunteers aged 25 to 40, of whom there were 7 men and 20
women.

The material for immunological and allergological studies was blood and se-
rum samples obtained from patients of all groups and healthy individuals in a
treatment room in compliance with the rules of asepsis and antiseptics. The serum
was separated by centrifugation and stored at —20°C until use. An ex tempore
serum was used to perform an autologous serological skin test. Stool samples for
analysis for the presence of lamblia cysts were taken from all patients with CC.
The analysis was carried out in the clinical laboratory of the Kazan City Clinical
Hospital.
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Clinical and laboratory examination of patients with CSU included taking an-
amnesis, examination with characteristics of skin manifestations, assessment of
the severity of the disease; general blood test, urine analysis; Ultrasound of the
liver, gallbladder, pancreas; fibrogastroduodenoscopy (FGDS), duodenal intuba-
tion; analysis of feces for cysts of lamblia.

Autologous serological skin test (ASKP) was performed in all patients with
CC according to the method described by Hide M. et al. [7]. At the same time,
treatment with antihistamines was stopped at least 48 hours (cetirizine was can-
celed 4 days) before the skin test.

Venous blood was collected in sterile glass tubes without a clotting catalyst.
After the formation of a clot at room temperature after 30 minutes, the serum was
separated by centrifugation at 500 g for 15 minutes. Samples of autologous serum,
0.01% histamine solution and 0.9% sterile phosphate buffered saline in a volume
of 100 pl were separately injected intradermally into the forearm at a distance of at
least 3-5 cm between the injection points. For injections, we selected areas of the
skin on which no urticarial manifestations were observed during the last 24 hours.

The results were evaluated according to the method proposed by Sabroe R.A.
et al. after 30 and 60 minutes [8]. The area of hyperemia and blister was calculated
using the formula n ((d1+d2)/4)2, where d1 and d2 are two perpendicular diam-
eters. The reaction was considered positive in the presence of hyperemia and a
blister with an area of at least 9 mm?>.

In the blood serum of the subjects studied by ELISA, the level of total IgE, the
content of IgG to TG, TPO and to lamblia was determined using commercial test
systems of UAB "NVO Immunotech" (Russia) and JSC "Vector-Best" (Russia).
sIgE to lamblia and to TPO in blood serum was also determined by ELISA, us-
ing strips with immobilized antigens of lamblia (from the set "Giardia-AT-strip",
"Vector-Best") and strips with an immobilized highly purified TPO preparation
(link). The detection of sIgE bound to the antigen of lamblia and TPO was car-
ried out using monoclonal antibodies to IgE (8E/4F4) conjugated with horserad-
ish peroxidase (LLC Polygnost, St. Petersburg). The results of the analysis were
considered positive when the optical density (OD) of the samples was twice the
OD of the negative control. Serum of practically healthy donors (n = 50) was used
as a negative control.

Statistical processing of the results included the determination of the reliability
of differences in the mean values of quantitative data and the difference in pro-
portions according to the Student's test, as well as the assessment of distribution
parameters according to the y2 criterion.

Results of the study

The group of patients with CSU under our supervision included 27 men
(22.7%) and 92 women (77.3%) aged 18 to 67 years. It is noteworthy that almost
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half of the respondents - 58 (48.8%) - were women over 30 years old. The duration
of the disease with urticaria in the group ranged from 1.5 months. up to 25 years
old. In 74 (62.16%) patients, CSU symptoms were observed within 1.5 months - 1
year, in 18 (15.25%) - up to 3 years, the duration of the disease up to 10 years was
also noted in 18 (15.65%) patients and only 9 (6.09%) people - the disease lasted
more than 10 years. The distribution of patients according to the severity of the
disease showed that in most of the patients of the observed group, CSU was mild
with the presence of two main symptoms of the disease (characteristic elements
of rashes and itching) - 68 (57.2%) people. 40 (33.6%) patients had an average
and 11 (9.2%) patients had a severe degree of the disease. Anamnesis data and
the results of clinical and laboratory examination made it possible to establish the
presence of concomitant chronic diseases in a number of CSU patients. The most
common diseases are the diseases of the gastrointestinal tract, less often diseases
of the ENT organs and mycotic lesions of the mucous membranes. It is obvi-
ous that the majority of patients had a combination of concomitant pathology. In
37 patients with chronic gastrointestinal diseases, including chronic cholecystitis,
scatological analysis or examination of the contents obtained by duodenal intu-
bation revealed the presence of lamblia. Thirteen patients were diagnosed with
thyroid diseases, which required observation and treatment by an endocrinologist.
Allergic history was positive in 7 patients: in 4 patients CSU was accompanied by
symptoms of rhinoconjunctivitis of domestic etiology, and in 1 patient from this
subgroup urticarial eruptions preceded the onset of asthma attacks; in 1 patient,
urticaria occurred upon contact with a cat; in 2 patients, seasonal allergic rhino-
conjunctivitis was accompanied by urticaria.

Total IgE values in CSU patients ranged from 25 [U/1 to 880 IU/1. An increased
level of total IgE was found in 58 (48.7%) patients, while in patients with acute
urticaria from the comparison group, an increased level of total IgE was detected
in 100% of cases with a range of values from 145 IU/I to 1000 IU/I. When analyz-
ing the relationship between the detection of an increased level of total IgE and
the severity of CSU, we were unable to establish significant differences (p> 0.05).

During ASKP, a positive reaction was observed in 50 out of 115 CSU patients
(43.4%). At the same time, the frequency of detecting positive ASKP did not
depend on the severity of CSU and the level of total IgE. At the same time, a con-
nection was established between positive ASKP, as well as its association with
an increased level of total IgE with a duration of urticaria for less than 1 year. In
patients with a disease duration of less than 1 year (72 people), positive ASKP
was found in 38 (52.8%) cases, and in patients with a disease duration of more
than 1 year (43 people) - in 12 patients, i.e. in 27.9% of cases (p = 0.003). All AIT
patients without urticaria (from the comparison group) had negative ASKP results.

To clarify the presence of a relationship between a positive ASKP and one or
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another concomitant pathology, we analyzed its distribution in various groups of
patients: with gastrointestinal diseases (35 patients), with intestinal giardiasis (32
patients) and with thyroid diseases (13 patients). As the analysis showed, CSU
patients with concomitant thyroid diseases tend to more frequently detect a posi-
tive reaction to the administration of autoserum than patients with various gastro-
intestinal diseases (61% and 30%, respectively). In giardiasis of the intestine, the
frequency of detecting a positive ASKP is approximately the same as in diseases
of the thyroid gland (53%).

In the blood serum of 96 patients, the content of IgG to TG and TPO was de-
termined. The range of IgG to TG values ranged from 3.76 IU/ml to 923.2 IU/ml.
An increased content of autoantibodies was detected in 25 patients, the average
value of the level in which was 324.2 + 56.0 IU/ml. In the group of AIT patients,
a high level of IgG to TG was noted in half of the patients with an average value
of 361.2 + 91.2 IU/ml. In patients with AU, the content of autoantibodies in only
one case exceeded the normal value (144.0 IU/ml). The range of values of the IgG
to TPO level in the blood serum of the studied patients ranged from 51.4 TU/ml to
1107.2 TU/ml. An increased content of autoantibodies was detected in 33 (34.4%)
patients, the average value was 226.5 IU/ml £ 39.5 IU/ml. In the group of AIT
patients, a high level of IgG to TPO was noted in 60% of patients. In 5 patients
of this group, the level of autoantibodies exceeded 1000 IU/ml, and in one it was
347.3 TU/ml. In patients with AU, the IgG to TPO content did not exceed normal
values, averaging 14.4 [U/ml + 6.8 IU/ml.

The analysis of the relationship between the detection of an increased content
of IgG to TG and TPO with a high level of total IgE and the severity of urticaria
did not reveal significant differences. At the same time, it was noted that the com-
bination of an increased level of anti-thyroid autoantibodies and total IgE with a
positive ASKP is more often detected with a disease duration of up to 1 year. This
suggests the involvement of anti-thyroid autoimmunity in the formation of chronic
urticaria syndrome.

Since giardiasis is an endemic parasitosis for the region of residence of patients
in the group of this study, to clarify its pathogenetic significance in CSU, we exam-
ined the sera of 62 patients with this disease (49 people with concomitant chronic
cholecystitis and 13 with other concomitant gastrointestinal diseases) by ELISA
for the presence of IgG and IgE antibodies to lamblia with parallel scatological
analysis and analysis of the contents of duodenal intubation to detect lamblia.

The presence of IgG to the antigens of lamblia was found in 19 patients with
CSU, and IgE in 16 patients. In 30 (61.22%) patients with concomitant chronic
cholecystitis, giardiasis was revealed on the basis of scatological analysis and
study of duodenal contents. However, not all of these patients had serum contain-
ing the corresponding IgG and/or IgE antibodies: immunological confirmation of
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analyzes was obtained only in 11 (36.6%) patients. In turn, with negative results
of coprological and duodenal analyzes in some patients of both subgroups, an im-
mune response to lamblia antigens was established: in 17 cases out of 32 (53.12%).

Analysis of the relationship between the humoral response to lamblia antigens
in CSU patients with atopy and autoimmunity parameters showed that the pres-
ence of IgE to lamblia is more associated with negative ASKP and increased total
IgE than the presence of IgG antibodies (p = 0.01).

Thus, the totality of our studies of various CSU variants allows us to conclude
that the activation of the IgE system of the immune system by non-infectious and
infectious agents, as well as IgE reactive autoantigens, can be an essential link in
the pathogenesis of CSU, the duration and severity of the course of which (actu-
ally chronization) is determined by the constant nature of stimulation with chronic
infection and autoimmune pathology.
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Abstract. This article discusses the results of studying the effect of newly
synthesized FDF based on 2-phenyl-9-diethylaminoethylimidazo [1,2-A]
benzimidazole dinitrate with antiulcer and antisecretory effects on the parameters
of the cardiac activity of laboratory rabbits in a chronic toxicity study. Since in
the modern world diseases associated with the cardiovascular system have a very
high prevalence and hold the sad palm in the structure of mortality, the actual
solution was to identify the effect of this FDF on the work of the heart muscle in
conditions of chronic toxicity in order to exclude the negative effect of the tablet
dosage form for the functioning of the heart.

Keywords: chronic toxicity, cardiotoxicity, electrocardiogram.

Purpose of the study: investigate the cardiotoxic effect of a tablet dosage
form based on 2-phenyl-9-diethylaminoethylimidazo [1,2-A] benzimidazole dini-
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trate in rabbits under conditions of chronic toxicity.

Introduction

It is known that many drugs have a negative effect on organs and systems,
and thus, an urgent task of experimental pharmacology is to minimize the nega-
tive effects of drugs. Chronic toxicity is one of the main parameters for assessing
the safety of a medicinal product. It depends on the structure of the dosage form,
structure, the ability to form strong bonds with plasma proteins and the use of the
drug in combination therapy. FDF based on 2-phenyl-9-diethylaminoethylimidazo
[1,2-A] benzimidazole dinitrate has antiulcer and antisecretory activity. According
to statistical data, the risk group for gastric ulcer is middle-aged and retirement
age, and these persons often have disorders of the cardiovascular system. There-
fore, the study of the work of the heart in conditions of chronic toxicity is relevant.

Materials and methods

To study the work of the heart in conditions of chronic toxicity, FDF based
on dinitrate 2-phenyl-9-diethylaminoethylimidazo [1,2-A] benzimidazole, the
analysis was carried out on male and female rabbits of the Soviet Chinchilla breed
weighing 2000-2500 g (age 10 -12 weeks) at the start of the study. The number of
animals used is sufficient for a full assessment and interpretation of the considered
action and complies with the recommendations set out in the Guidelines for con-
ducting preclinical studies of drugs [1]. According to the guidelines for the study
of the general toxic effect of pharmacological agents [2], the chronic toxicity of
FDF based on 2-phenyl-9-diethylaminoethylimidazo [1,2-A] benzimidazole dini-
trate was studied in 3 doses, since the test compound is original and for it planned
oral administration in a clinical setting. When studying the work of the heart in
conditions of chronic toxicity of FDF in rabbits, doses of 5 mg/kg, 25 mg/kg, and
50 mg/kg were used, calculated using interspecies conversion factors (P). Dura-
tion of application is 180 days, daily. The route of administration is intragastric,
using an atraumatic probe. The limiting volume of the finished suspension based
on purified water poured into rabbits did not exceed 100 ml. For further analysis
(180 days), 16 groups of animals were formed. After dividing the male and female
rabbits into their respective groups, it was assumed that Group 1 (male rabbits)
and Group 2 (female rabbits) would be the standards without the introduction
of the FDF suspension. Group 3 male rabbits and group 4 female rabbits were
intragastrically injected with dissolved tablets at a dose of 5 mg/kg. Also, the cor-
responding groups of male rabbits (5 and 7) and female rabbits (6 and 8) were in-
jected with a dosed suspension at dosages of 25 mg/ml and 50 mg/ml, respectively.
This study was carried out for 180 days, the dosage suspension administered was
recorded daily. Further, according to the study model, on the 90th day and on the
180th day, the work of the heart muscle of the groups of male and female rabbits
was measured under conditions of chronic toxicity. Registration of electrocardio-
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grams in rabbits was carried out under anesthesia in order to eliminate inaccura-
cies caused by tremors and individual twitching of the muscles. In the study of
the bioelectrical activity of the heart, a Poly-Spect-8/V electrocardiograph was
used. Parameters such as the amplitude of the teeth (P, R, T) and the duration of
the intervals (P-Q, QRS, Q-T, R-R) in standard lead I were recorded, and such a
parameter as the heart rate was also taken into account. After that, the analyzed
values were entered into tables for further data processing.

To calculate the reliability of the result, the following formula was used, where
the following value was taken into account: this is the difference between the two
analyzed values and the difference between the values of the control samples.

Xuco, Xwcmy
XK, XKy

Where,
P- confidence factor;
Xucm, - the value of the investigated parameter;

Xucm, - the value of the investigated parameter relative to the first;
XK, - - the value of control samples 1 and 2.

Results and discussion

Based on the results of the study, it was found that in the studied groups of
animals the parameters of the electrocardiograms did not exceed the values of
the standard groups, as evidenced by the coefficient of reliability relative to the
control (P <0.05). The introduction of a higher dosage also did not affect the set
parameters of the electrocardiogram. Also studied was the heart rate, which shows
the interval of contraction of the heart muscle. According to the data obtained,
the deviation from the standard parameters is not significant, therefore, it can be
judged that the analyzed tablet dosage form does not have a negative effect. The
anesthetic agent that was administered to male rabbits and female rabbits also did
not affect the studied parameters of the electrocardiogram and did not distort the
data obtained in comparison with control groups 1 and 2.

The registered results of the study of the bioelectric activity of the heart muscle
are presented in summary tables 1-2.
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Table 1 - Parameters of electrocardiograms in male rabbits (groups 1,3,5,7) and
female rabbits (groups 2,4,6,8) after administration of an FDF suspension based
on 2-phenyl-9-diethylaminoethylimidazo dinitrate [1, 2-A] benzimidazole for 90
days (M£m) N = 4

Study groups, (dose)
ECG
param- | Control | Control FDF FDF FDF FDF FDF FDF
25 mg/ | 25 mg/ 50 mg/ | 50 mg/
eters 5 mg/kg | 5 mg/kg
Group 1 | Group 2 | Group 3 | Group 4 ke ke ke ke
Group S | Group 6 | Group 7 | Group 8
P wave 0,035+ | 0,045+ | 0,045+ | 0,043+ | 0,035+ | 0,038+ | 0,035+ | 0,038+
ampli-
Eud\e]) 0,0050 0,0132 0,0050 | 0,0048 0,0065 0,0075 0,0065 0,0103
m
R wave 0,268+ | 0,263+ | 0,185+ | 0,170+ | 0,118+ | 0,255+ | 0,193+ | 0,188+
ampli-
tude 0,029 0,041 0,019 0,020 0,041* 0,049 0,015 0,024
(mV)
Twave 0,050+ | 0,043+ | 0,055+ | 0,058+ | 0,043+ | 0,058+ | 0,040+ | 0,033+
ampli-
tude 0,012 0,005 0,010 0,015 0,008 0,013 0,009 0,013
(mV)
P-Q 55,250+ | 62,750+ | 56,250+ | 59,500+ | 54,750+ | 57,500+ | 55,000+ | 53,000+
interval
(ms) 2,056 1,601 1,315 3,069 5,170 3,227 2,273 3,000%*
QRS 40,500+ | 38,000+ | 49,500+ | 42,500+ | 35,500+ | 37,750+ | 40,750+ | 43,250+
interval
(ms) 0,500 4,899 4,924 6,292 6,076 1,315 1,887 1,493
Q-T 143,500+ | 120,500 | 137,000+ | 141,000+ | 125,500+ | 189,000+ | 165,500+ | 144,750+
interval
(ms) 5,041 8,451 8,534 6,940 5,737 15,588* | 12,400 17,250
R-R 192,250+ | 185,750+ | 181,000+ | 198,250+ | 167,750+ | 209,000 | 187,000+ | 193,000+
interval
(ms) 16,023 13,592 4,761 12,099 9,733 15,100 1,080 9,390
314,500+ | 324,500+ | 332,000+ | 305,500+ | 362,500+ | 291,500 | 320,750+ | 313,000+
HR
28,944 21,643 8,822 16,835 20,835 21,136 1,797 | 14,160

Note: * - reliability relative to control P <0.05

Further, according to the study model, the following ECG parameters were as-
sessed: the amplitudes of the P, R, T waves, the P-Q, QPS, Q-T, R-R intervals and
the heart rate (HR) for 180 days.
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Table 2 - Parameters of electrocardiograms in male rabbits (groups 1,3,5,7) and
female rabbits (groups 2,4,6,8) after administration of an FDF suspension based
on 2-phenyl-9-diethylaminoethylimidazo dinitrate [1, 2-A] benzimidazole for 180
days (M +£m) N =4

Study groups, (dose)
ECG pa-| Control | Control | FDF FDF FDF FDF FDF FDF
rameters 5 mg/kg | 5 mg/kg |25 mg/kg |25 mg/kg | 50 mg/kg |50 mg/kg
Group 1 | Group 2 | Group 3 | Group 4 | Group 5 | Group 6 | Group 7 | Group 8
Pwave | 0,040+ | 0,040+ | 0,050+ | 0,045+ | 0,050+ | 0,045+ | 0,055+ | 0,050+
amplitude
(mV) 0,0071 0,0071 0,0108 | 0,0065 | 0,0071 0,0065 0,0119 | 0,0041
Rwave | 0,193+ | 0,180+ | 0,190+ | 0,175+ | 0,165+ | 0,180+ | 0,170+ | 0,195+
amplitude
(mV) 0,015 0,011 0,021 0,024 0,022 0,013 0,039 0,021
Twave | 0,028+ | 0,028+ | 0,053+ | 0,040+ | 0,028+ | 0,038+ | 0,045+ | 0,020+
amplitude
(mV) 0,009 0,009 0,013 0,009 0,005 0,008 0,016 0,004
P-Q inter- 52,250+ | 59,750+ | 52,000+ | 54,250+ | 53,500+ | 53,750+ | 60,500+ | 60,750+
val(ms) | 5504 | 5721 | 2,708 | 4,049 | 5605 | 2394 | 10444 | 4,151
QRS 36,750+ | 42,250+ | 39,250+ | 41,000+ | 40,000+ | 30,250+ | 49,250+ | 43,000+
interval
(ms) 3,902 7,064 2,462 6,258 5,148 2,250 9,196 1,225
Q-T 133,250+ | 129,750+ | 132,000+ | 133,750+ | 129,500+ | 179,750+ | 139,750+ | 117,750+
interval
(ms) 12,499 14,401 15,094 | 26,244 4,699 19,276 16,904 3,172
R-R 181,000+ | 190,750+ | 208,750+ | 165,000+ | 216,250+ | 203,250+ | 197,500+ | 203,750+
interval
(ms) 9,183 4,715 11,434 | 7,405% 7,330 10,266 8,665 6,343
334,000+ | 293,750+ | 290,250+ | 365,250+ | 278,250+ | 296,750+ | 305,500+ | 296,500+
HR
17,800 14,619 17,423 | 15,288* | 9,911 13,865 13,124 10,380

Note: * - reliability relative to control P <0.05.

Conclusions

The ECG study showed that the calculated values of the parameters of the teeth
and ECG intervals of male rabbits of the groups 3,5,7 and female rabbits of the
4,6,8 groups did not differ from the control samples. There were single significant
deviations that were within the physiological norm and did not have a systemic
dose-dependent nature and cannot be interpreted as a result of the formation of the
cardiotoxic effect of FDF based on 2-phenyl-9-diethylaminoethylimidazo [1,2-A]
benzimidazole dinitrate. The rhythm was sinus, extrasystoles, bigymeni, trigyme-
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ny and other pathological ECG changes were not recorded. Therefore, this tableted
dosage form does not have a negative effect on the work of the heart muscle under
conditions of chronic toxicity. These studies will be taken into account when reg-
istering the studied tablets based on 2-phenyl-9-diethylaminoethylimidazo [1,2-A]
benzimidazole dinitrate.
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Abstract. A biologically active compound based on imidazo [l,2-a]
benzimidazole was synthesized at the Scientific Research Institute of Physical and
Organic Chemistry FSAEI HE "Southern Federal University" in Rostov-on-Don.
The substance reduces the secretion of hydrochloric acid by blocking the H2-
histamine receptors, which is responsible for its gastroprotective effect.
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The purpose of the study is the development of methods for identification and
quality control of the RU-64 substance by spectrophotometric methods.

Materials and methods. The object of this study is the compound 9-
(2-diethylaminoethyl) -2-phenylimidazo [1,2-a] benzimidazole dinitrate. Based
on the physicochemical properties of the substance, methods of its analysis are
proposed: NMR, IR, UV spectrophotometry. As a result of the studies, spectral
characteristics were studied and methods of qualitative analysis were developed.

Conclusion. The developed methods of qualitative analysis can be proposed
for further studies of the substance.

Keywords: imidazo [1,2-a] benzimidazole derivative, antisecretory
activity, quality control, NMR spectrophotometry, IR spectrophotometry, UV
spectrophotometry

Diseases of the gastrointestinal tract are among the most common pathologies
in the world. Of these, the leading place is occupied by gastropathies associated
with erosive and ulcerative damage to the mucous membrane [1]. Many endog-
enous and exogenous factors are involved in the pathogenesis of these lesions,
but one of the main ones is the increased secretion of hydrochloric acid. For this
reason, the search for new drugs exhibiting antisecretory activity is becoming
more and more urgent. To solve this problem, a biologically active compound was
synthesized at the Scientific Research Institute of Physical and Organic Chemistry
FSAEI HE "Southern Federal University" (Rostov-on-Don) - a derivative of im-
idazo [1,2-a] benzimidazole: dinitrate 9- (2-diethylaminoethyl ) -2-phenylimidazo
[1,2-a] benzimidazole (laboratory code RU-64). It was found that the substance
exhibits antisecretory activity by blocking the H2-histamine receptors. Therefore,
it was proposed to use this substance to expand the range of drugs for pharmaco-
logical correction of gastric ulcer and duodenal ulcer [2].

Spectral methods of analysis are of great importance in the study of the chemi-
cal structure and composition of complex chemical compounds. They are charac-
terized by fast execution, high efficiency and accuracy of analysis even with small
amounts of the analyte (mg and pg).

The aim of this study is to study the spectral properties of the substance di-
nitrate 9- (2-diethylaminoethyl) -2-phenylimidazo [1,2-a] benzimidazole and the
development of methods for its identification using spectroscopic methods of
analysis: NMR-, IR- and UV-spectroscopy.

The studies were carried out on the substance 9- (2-diethylaminoethyl) -2-phe-
nylimidazo [1,2-a] benzimidazole dinitrate. Laboratory code RU-64. Chemical
formula: C21H24N4*2HNO3. Molecular weight: 458.47.

The analysis of the substance by the NMR spectroscopy method was carried
out on the basis of the Scientific Research Institute of Physical and Organic Chem-
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istry FSAEI HE "Federal State University" in Rostov-on-Don. NMR analysis was
performed on an NMR Bruker Avance 600 spectrometer (600 MHz) (manufac-
tured by Bruker, Germany). The position of the signals in the NMR spectrum can
be used to judge the structure of the molecule, since the protons of certain groups
of atoms give their characteristic chemical shifts in a certain region of the spec-
trum [5]. In the 1H NMR spectra of RU-64, recorded in DMSO-d6, the following
chemical shifts were recorded, 6 ppm: 3,39(m,4H,CH2-N-CH2-); 3,82(t,2H, CH2-
NEt2); 4,79 (t, 2H, N(9)-CH2); 7,44(m,2H, ArH); 7,49(t,1H, ArH); 7,95(dd, 1H,
ArH); 7,99(dd, 1H,ArH); 8,01(dd, 1H,ArH); 8,49(s, 1H, 3-H) (fig. 1)
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Figure 1 - NMR spectrum of RU-64 substance in DMSO-d6

The obtained NMR spectrum can be used for functional analysis and confirma-
tion of the structure of the test substance.

IR spectrophotometry was carried out on an FSM-1201 IR-Fourier spectrom-
eter in the wavelength range from 400 to 7800 cm-1, "Infrospek" LLC, St. Pe-
tersburg, Russia according to the scheme of pressed discs. 3 mg of the substance
powder was combined with 200 mg of potassium bromide powder, which was
previously thoroughly crushed to particles less than 2 um (about 1 um) and dried
in vacuum at 105°C for 12 h [6]. The mixture is also thoroughly ground. Then the
resulting homogeneous mixture is placed in a mold and leveled with a spatula.
The pressing was carried out at a pressure of about 800 MPa (8 t/cm?) for 5 min-
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utes in a vacuum (3 mmHg). The resulting disk, 13 mm in diameter, was placed
in a preheated IR-Fourier spectrophotometer (switched on 30-40 minutes before
analysis). The IR spectrum was recorded in the radiation range from 4000 to 400
cm— 1 [4].

The IR spectrometry method consists in recording the transitions between the
energy levels of molecules in the IR range. The signal intensity, the position of
the maxima, and their width depend on many characteristics of an individual mol-
ecule. Therefore, IR spectra are highly specific and can be used to determine the
authenticity and good quality of RU-64. When analyzing the RU-64 substance,
a spectrum was obtained with the following characteristic bands (cm-1): 1610,
1600, 1508, which correspond to stretching vibrations of the C = C bond in the
aromatic ring, 1670 - the C = N bond in the cycle, 2400-2600 - belongs to (R)3NH
+ (fig. 2).
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Figure 2 - IR spectrum of a substance in the wavelength range
from 400 to 7800 cm-1

The bands in the IR spectrum correspond to specific functional groups in the
structure of the molecule. The characteristic absorption bands in the obtained IR
spectrum can be used to judge the structural features of the organic molecule,
since the absorption bands are constant and specific for certain groups of atoms
and do not depend on the structure of the rest of the molecule. There are tables of
characteristic frequencies by which the structure of the molecule can be assumed.
The identity of the substance is confirmed by the complete coincidence of the IR
spectra of the analyte with the IR spectra of the standard sample.
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The UV spectrum of the substance was recorded on an SF-2000 spectropho-
tometer with an operating wavelength range of 200 to 750 nm, JSC "OKB Spektr",
St. Petersburg, Russia.

When choosing the optimal solvent for the preparation of the analyzed solu-
tion, both the solubility of the substance and the toxicity of the solvents were the
basis, since the technique is supposed to be used for in-line analyzes. Purified wa-
ter is most suitable. The UV absorption spectrum of an aqueous solution prepared
at a concentration of 0.0008% was recorded in the near ultraviolet wavelength
range (from 200 to 350 nm) in cuvettes with a working layer length of 10 mm [5].

The UV spectrum of a substance is the dependence of the absorption intensity
on the wavelength, expressed as a graph. The absorption of light depends on the
electronic structure of the substance. UV spectrophotometry is used not only for
qualitative but also for quantitative analysis. The UV spectrum of RU-64 sub-
stance is shown in fig. 3.
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Figure 3 - UV spectrum of an aqueous solution of RU-64 substance in the
wavelength range from 200 to 350 nm

The obtained UV spectrum indicates that in the region from 200 to 350 nm
there is a maximum at a wavelength of 275 nm and a minimum at 255 nm. Authen-
ticity is confirmed by the coincidence of the spectrum of the analyzed substance
with the spectrum of the standard sample.

Based on the study of the spectral properties of a new biologically active com-
pound, 9- (2-diethylaminoethyl)-2-phenylimidazo [1,2-a] benzimidazole dinitrate,
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substance RU-64, it is proposed to identify it by NMR spectroscopy, IR spectrom-
etry and UV spectrophotometry.
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Abstract. Boron-doped bioactive glasses were obtained by pyrolysis of
organic solutions. The possibility of obtaining bioglass containing B,O, from I to
60 wt% has been demonstrated. Boron-containing bioactive glass was obtained by
replacing part of SiO, with B,O in the composition of bioglass "45S5 Bioglass".
Tetraethoxysilane, tributyl phosphate, sodium oleate and calcium oleate in an
organic solvent were used to obtain bioglass. A highly concentrated organic
boron solution was obtained by liquid-solid-phase extraction for doping bioglass.
An assessment of the antibacterial properties of the obtained bioglass was carried
out. The proposed method makes it possible to obtain bioactive glasses both in the
form of powder materials and in the form of coatings on various porous carriers.
This allows the use of developments in the field of bone implantology in modern
medicine.

Keywords: bioglass, boron-containing biomaterials, bioactive coatings,
pyrolysis of organic solutions.
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The medical need for materials used to replace or regenerate bone tissue serves
as a stimulus for the development of various biomaterials, including bioactive
glasses [1,2]. Bioglass is very promising for bone tissue engineering due to their
ability to precipitate hydroxyapatite upon contact with physiological body fluid. It
is he, hydroxyapatite, that provides a strong bond between artificial material and
bone and soft tissues [3]. The research is based on the discovery of L. Hench and
his collaborators of bioglass "45S5 Bioglass". They proved that the composition
possesses the properties of a biocompatible, bioactive, biodegradable, osteocon-
ductive and osteoinductive material [4].

Boron-doped bioactive glasses are currently of interest due to their enhanced
biological activity, improved biocompatibility, and antibacterial properties [5, 6].
Boron can affect vital processes, including bone growth. Boron-containing bio-
glass causes an increased proliferation of osteoblasts in cells [7], and controlled
release of boron from bioglass can promote improved bone tissue regeneration [8].

The purpose of this work is to study the preparation conditions, as well as some
characteristics and properties of boron-containing bioactive glasses.

To obtain bioglass, we used solutions containing sodium oleate and calcium
oleate in turpentine, tetracthoxysilane, tributyl phosphate. Boric acid was dis-
solved at 180°C in a mixture of tri-n-octylamine and octyl alcohol, with a ratio
of 1: 1. An organic solution containing boron in specified proportions was mixed
with a solution containing the rest of the glass components, and the solvent was
distilled off at a temperature of 150-200°C. The resulting mass (precursor) was
subjected to pyrolysis by heating in a muffle furnace to 1300°C.

The study of antibacterial activity consisted in assessing the degree of growth
of the bacterial film of Pseudomonas aeruginosa on the surface of bioglass sam-
ples with a content of 0.5, 15 wt.% B,0O,. The samples were placed in a liquid
nutrient medium with a bacterial culture. The cultivation was carried out at 37°C
for 48 hours.

To obtain bioglass, we have proposed a method of pyrolysis of organic solu-
tions [9]. A number of advantages of obtaining bioglass by this method are noted.
The method allows doping components to be introduced into glass. They can be
introduced in organic solvents in the form of extracts [10]. To obtain boron-con-
taining bioglass, the method of liquid extraction is not applicable, since boron
is poorly extracted from aqueous solutions. In this regard, we have developed a
method for liquid-solid-phase extraction of boron: boric acid was dissolved in a
mixture of tri-n-octylamine and octyl alcohol by heating. The method of liquid-
solid-phase extraction allows to obtain a highly concentrated organic boron solu-
tion: up to 40 wt% H,BO, in a mixture of solutions. The proposed method makes
it possible to vary the boron content in the samples in a wide range and to obtain
glasses or glass ceramics of various compositions.
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X-ray phase analysis data (fig. 1) show that pyrolysis of the precursor after
distilling off the solvent at a firing temperature of up to 700°C leads to the forma-
tion of a mixture of an X-ray amorphous phase with crystalline Na,Ca (Si O ,).
At temperatures of 700-1000°C, crystalline phases of Na,Ca,Si O ), Ca,SiO,,
Na,CaSiO, are formed. At 1300°C, the sample becomes X-ray amorphous.

¥ - NayCay(SisO1s)
‘ v - CazSiO4
V‘ v - NaxCaSiO4

Relative intensity, a.u.

10 20 30 40 50 26, degree

Fig. 1. Diffraction patterns of a bioglass sample without B,0,, at a firing
temperature of:-1 — 500°C, 2 — 700°C, 3 — 1000°C, 4 — 1300°C.

Glasses containing 1 - 25% boron oxide are transparent (fig. 2, a), X-ray amor-
phous and contain all components: silicon, oxygen, sodium, calcium, phosphorus,
and boron. In the energy dispersive spectrum, boron gives a very weak signal;
therefore, it practically merges with the background signal (fig. 2b).
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Fig. 2. Photo (a) and energy dispersive spectrum (b) of bioglass containing 15
wt% B,0.,.

Diffraction patterns of samples 1 - 25% B,0O, in the temperature range 500
- 1000°C, in addition to X-ray amorphous, show the presence of two phases Ca-
,Si0,, Na,Ca (Si O ). With an increase in boron content, calcium phosphate phas-
es appear in the samples, this is probably due to the displacement of the phosphate
anion from the silicate glass network (fig. 3).

o - Ca1o(PO4)s O

Relative intensity, a.u.

10 20 30 40 50 20, degree

Fig. 3. Diffraction patterns of a bioglass sample containing 60 wt% B,0,
at the firing temperature of- 1 — 500°C, 2 — 1000°C, 3 — 1300°C.
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Research shows that when samples are fired up to 700°C, a hydroxyapatite
phase is formed. When the firing temperature rises to 1000°C and higher, the oxy-
apatite phase is formed. Subsequently, when interacting with the environment of
the body, oxyapatite is again converted into hydroxyapatite. Hydroxyapatite is
known to be the main mineral component of bone tissue, it is actively synthesized
and studied by scientists as a biomaterial [11].

The antimicrobial activity of boron-containing glasses was studied using the
example of a multi-resistant bacterial strain Pseudomonas aeruginosa. It was no-
ticed that the composition of the sample influences the formation of the bacterial
biofilm. Scanning microscopy data indicate a significant decrease in biomass and
a decrease in the total cell volume in P. aeruginosa biofilms with an increase in
the percentage of B,O, in the samples (fig. 4). It can be concluded that B,O, in
bioglass has antibacterial and antibiofilm properties. B,O, can be considered as
an effective component of bioactive glasses for the prevention and treatment of
biofilm-related infections of bone and joint prostheses.

10 pm

Figure: 4. Antimicrobial activity of boron-containing bioglass: 0 wt% B,0, (a),
5wit% B,0, (b), 15 wt% B,O, (c).

It is known that the mechanical properties of bioglass are inferior to bone tis-
sue. When creating implants that replace bone tissue, the formation of bioactive
glass-ceramic coatings on carriers made of more durable materials is used. The
most convenient method of forming coatings is the impregnation of carriers with
an organic solution containing all the components of bioactive glass, and their
subsequent firing. The method allows the formation of durable bioactive coat-
ings on bioinert substrates. Such a bioactive layer should facilitate an anatomical
relationship between the bone tissue and the implant surface. Fig. 5 and 6 show
photomicrographs and energy dispersive spectra of the initial ceramics of y-AlO,
and ceramics coated with bioglass containing 15 wt% B,0O,. It can be seen from
the above figures that the surface morphology of the ceramics practically did not
change. Lines of glass components appeared in the energy dispersive spectrum,
and the intensity of the aluminum signal decreased significantly.
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05 10 15 20 25 30 35 keV

Fig. 5. Micrograph (a) and energy dispersive spectrum (b) of the y-AL,O, sample.

05 10 15 20 25 30 35 4.0 keV

Fig. 6. Micrograph (a) and energy dispersive spectrum (b) of a sample of
y-AI1203 coated with bioglass.

Thus, the method of pyrolysis of organic solutions makes it possible to obtain
glasses of various compositions. By changing the composition, you can give the
materials the necessary properties. The method is applicable for the production of
powder materials, as well as coatings on various porous substrates. Compositions
of 0, 5, 15 wt.% B,O, are known in medicine - these are bioglasses "Bioglass
45S5", "Bioglass 40S5B5" and "Bioglass 45B15S5", respectively. The biological
material can slowly release boron ions and serve as a bone repair material used for
bone and periodontal engineering.

128 || International Conference



FAHBEFKIREAIT: PR A — R

References

1. Rahaman M.N., Day D.E., Bal B.S., Fu Q., Jung S.B., Bonewald L.F., Tomsia
A.P. Bioactive glass in tissue engineering // Acta Biomater. 2011. V. 7. N 6.
P. 2355-2373. doi 10.1016/j.actbio.2011.03.016

2. Kaur G., Pandey O.P. , Singh K., Homa D., Scott B., Pickrell G. A review of
bioactive glasses: their structure, properties, fabrication and apatite formation //
J. Biomed. Mater. Res.: A. 2014. V. 102. N 1. P. 254-274. doi 10.1002/jbm.a.34690

3. El-Rashidy A.A., Roether J.A., Harhaus L., Kneser U., Boccaccini
A.R. Regenerating bone with bioactive glass scaffolds: a review of in vivo studies
in bone defect models // Acta Biomater. 2017. V. 62. P. 1-28. doi 10.1016/].
actbio.2017.08.030

4. Hench L.L. . Opening paper 2015- some comments on bioglass: four eras
of discovery and development // Biomedical Glasses. 2015. V. 1. N 1. P. 1-11. doi
10.1515/bglass-2015-0001

5. Balasubramanian P., Buttner T., Miguez P.V., Boccaccini A.R. Boron-
containing bioactive glasses in bone and softtissue engineering // J. Eur. Ceram.
Soc. 2018. V. 38. N 3. P. 855—869. doi 10.1016/;.jeurceramsoc.2017.11.001

6. Wu C., Chang J. Multifunctional mesoporous bioactive glasses for effective
delivery of therapeutic ions and drug/growth factors // J. Control Release. 2014.
V. 193. P. 282-295. doi 10.1016/;.jconrel.2014.04.026

7. Sych O., Gunduz O., Pinchuk N., Stan G.E., Oktar. Tissue engineering
scaffolds from La,O -hydroxyapatite/boron glass composites // J. Austral. Ceram.
Soc. 2016. V. 52. P. 103-110.

8. Yang Q., Chen S., Shi H., Xiao H., Ma Y. In vitro study of improved wound-
healing effect of bioactive borate-based glass nano/micro-fibers // Mater. Sci.
Engin.: C. 2015. V. 55. P. 105-107. doi 10.1016/j.msec.2015.05.049

9. Medkov M. A., Grishchenko D. N., Rudnev V. S., Kuryavyi V. G., Gordienko
P. S. Formation of Glass-Ceramic Coatings on Bioinert Substrates // Glass and
Ceramics. 2014. V. 70. Iss. 11-12. P. 417. doi 10.1007/s10717-014-9593-2

10. Medkov M. A., Grishchenko D. N., Kuryavyi V. G., Slobodyuk A. B.
Tungsten-Containing Bioactive Radiocontrast Glass: Production and Properties
// Glass and Ceramics. 2018. V. 75, Iss. 7-8. P. 322. doi 10.1007/s10717-018-
0079-5

11. Solonenko A.P., Blesman A.L, Polonyankin D.A., Gorbunov V.A. Synthesis
of Calcium Phosphate and Calcium Silicate Composites // Russian Journal of
Inorganic Chemistry. 2018. V. 63. Ne 8. P. 993. doi 10.1134/50036023618080211

B[P | 129



Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2020.60.86.020

TR R R T A R
PROCESSES OF SOIL CLEANING FROM RADIONUCLIDES

Mammadov Khagani Farzulla oglu

Doctor of Chemical Sciences, Head of laboratory “Radiochemistry”
Institute of Radiation Problems of the National Academy of Sciences
of Azerbaijan

Shiraliyeva Hajar Nuhbala qizi

Junior scientist

Institute of Radiation Problems,

National Academy of Sciences of Azerbaijan

%, WA T T AT B R T WS T R R
RIRTBEGIERZ IR AT AEPTA T IERE A P4 55 5E K40, Na22, Sr9lUH
PEFIRE R WP T SO PR SRy e IR v k. I RS0
s, AL TS, A TSERE S PR INKAO ) 2 /2 22 LENa22 RIS r9 1 FFRE X
R3-81 . Al S RRIEANSS B VA M IBUR VA% 38 i B - SR 1 U5k
LOAE FHI RIS A AR BN 7 2 A 3AT TR e g

S RIRBUNYERZER, HIRIGIE L, e, A

Abstract. A comprehensive physical-chemical analysis of soil samples were
carried out. The distributions of trace amounts of natural radionuclides in soil
samples were studied. The K*, Na*, Sr! radioisotopes were identified in all soil
samples. The cleaning methods of soil contaminated with radionuclides have been
studied. By systematic studies have determined that with all cleaning methods, the
degree of K* extraction from soil samples is 3-8 times lower than the release of
Na?? and Sr’'. The method of cleaning the soil from radionuclides by extraction
with weak acidic and alkaline solutions is more effective than cleaning methods
using adsorbents. The correct application of this method allows us to restore soil
fertility.

Keywords: Natural radionuclides, cleaning methods of soil, heavy metals,
extraction.

The processing of minerals by outdated technological processes and the con-
sequent pollution of environmental objects with small amounts of xenobiotics
can cause the formation of ecological crisis zones. Therefore, there is a need for
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systematic measurements and studies to obtain results on the distribution of ra-
dionuclides, heavy metals and other xenobiotics in the soil of the country. The
accumulation of large amounts of harmful substances in the soil causes the risk of
their entry into living organisms by migration paths along the soil-water-vegeta-
tion chain [1].

The ability to clean by various methods local areas of the earth contaminated
with radionuclides and heavy metals and to study the options for implementing
these processes are the most important tasks of chemistry and are important for
solving many pressing environmental problems [2].

In order to study changes in environmental objects and determine the degree of
pollution of soil in the country, by the staff of the Radiochemistry laboratory of the
Institute of Radiation Problems of the Azerbaijan National Academy of Sciences
has systematically taken numerous samples of soil and carried out comprehensive
analytical-chemical, radiometric examination of these samples in stationary labo-
ratory conditions.

1. Material and methods

The laboratory staff took soil samples from the city of Sumgait as the most
typical example for the region. The soil samples taken were treated with distilled
water, weak solutions of acid and alkali with periodic mixing and filtration . Ra-
diometric measurements were carried out using the InSpector-1000 and Radia-
gem-2000 radiometers (manufactured by Canberra and equipped with alpha, beta
and gamma detectors) and the identiFINDER radiometer identifier (manufactured
by Thermo Scientific). Gamma spectrometer with HPGe detector (manufactured
by “Canberra”), atomic absorption AA-6800 spectrometer (manufactured by ~’Shi-
madzu”), Expert-3L and XRF X-ray fluorescence spectrometers were used in the
process of physical-chemical analysis of minerals obtained by evaporation of
weakly acid and weakly alkaline extracts of soil samples [3].

2. Discussions of the results
Soil samples taken from the territory of the city of Sumgait are typical for

most regions of Azerbaijan. The activity of the radionuclides detected by gamma
spectroscopy in soil samples are shown in Table 1.
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Table 1
Results of radiometric measurements and activity of radionuclides in soil
samples taken from the city of Sumgait

Region
Isot: Bq / ke
(background sotopes, B4
},lZV/h; HNazz ]9K40 261;‘660 3OZnéi 38SrQl Snll3 63Eu152’ 83Ra226 90Th228
alpha rays ,,Co”’ SUSn‘Z; ;B
Bq, /sm?) 30
(S(;lgfaétm) 10 | 1,7 | 046 | 047 | 0,16 | 036 |02:02 %’é‘g 037 | 0,05

Extraction of 0.2 kg soil samples with acid and alkaline solutions in distilled
water (0.5 M, 1.0 M, 1.4 M, 2.0 M) led to the decrease of concentrations of radio-
nuclides in analyzed soil samples. Weak solutions of acids and alkalis were used
for the separation of heavy metals from soil samples.

The values of the activity of radioisotopes K*, Na?? and Sr’! measured by the
method of gamma spectroscopy in soil samples weighing 200 grams, taken from
the territory of the city of Sumgait, were 1.4, 0.8, and 0.3 Bq, respectively. The
values of the activity of these radioisotopes in the extracts obtained by treating soil
samples with different solutions of acids and alkalis, as well as the values of the
activity of these radioisotopes in the remains of soil samples after their treatment
with solutions, were measured by gamma spectroscopy. A decrease in the activity
value (in %) of these radioisotopes in the remains of soil samples and an increase
in the activity value in extracts are shown in Tables 2-10.

Table 2

The content of the radioisotope K* in extracts obtained by extraction (with
solutions of nitric acid in distilled water) of soil samples taken from the territory
of the city of Sumgait and in the remains of soil samples.

Content of radioisotope K*, %
(from the initial content (1,4 Bq = 100%) of K* in soil samples

HNO, content weighing 200 g)

in solutions,

Soil extract with

Soil extract with

Soil extract with

(mol) Soil HNO, solutions | HNO, solutions HNO, solutions
sample | in 1 liter of water | in 2 liter water / | in 3 liter water /
/ in soil residue in soil residue in soil residue
- 100 - - -
0,5 - 1,2/98,8 2,4/97,6 4,1/959
1,0 - 2,4/97,6 4,7/95,3 7,0/93
1,4 -- 4,1/95,9 7,0/93,0 10/90
2,0 - 7,6/92,6 9,4 /90,6 13/87
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Table 3

The content of the radioisotope K* in extracts obtained by extraction (with
solutions of NaOH in distilled water) of soil samples taken from the territory of
the city of Sumgait and in the remains of soil samples.

Content of radioisotope K*, %
(from the initial content (1,4 Bq = 100%) of K* in soil samples weighing 200 g)
NaOH content . . . . . .
in solutions, ) Soil extract \.’Vlth Soil extract \.’Vlth Soil extract \.’Vlth
(mol) Soil ) Na‘OH solutions ) ) NaQH solutnonf ) N aQH solutmnf
sample | in 1 liter of water /in | in 2 liter water / in in 3 liter water / in
soil residue soil residue soil residue
- 100 - - -
0,5 - 2,4/97,6 3,5/96,5 5/95
1,0 - 4,1/95,9 6,5/93,5 9/91
1,4 - 5,9// 94,1 8,8/91,2 12 /88
2,0 - 8,8/91,2 11,8 /88,2 14 /86
Table 4

The content of the radioisotope K40 in extracts obtained by extraction (with
solutions of HNO3 + HCI mixtures in distilled water) soil samples taken from the
territory of Sumgait and in the remains of soil samples. Soil residues treated with

3 liter solutions of a mixture of acids were re-treated with alkaline solutions.

Content of radioisotope K*, %
(from the initial content (1,4 Bq = 100%) of K* in soil samples
Acid or alkaline weighing 200 g)
content in solutions, Soil extract Soil extract Soil extract Soil residues
(mol) . . . (treated
with with with ith 3 lit
HNO, + HCI | HNO, + HCI | HNO,+Hcl | "0 = Ter
. . . . solutions of
Soil mixtures so- | mixtures so- | mixtures so- .
. . . a mixture of
sample lutions lutions lutions ids)
in 1liter of | in1literof | in 1 liter of taclt sd r‘,’t'h
HNO, | HCl | NaOH water / in soil | water / in soil | water / in soil rea .e w
. . . alkaline solu-
residue residue residue .
tions.
- - - 100 - - - -
0,5 0,5 0 - 3,5/96,5 5,9/94,1 8/92 -
1,0 1,0 0 - 7,1/98,9 11,8 /88,2 17/83 -
1.4 1.4 0 - 8,8/91,2 17,6 /82,4 24 /76 -
2,0 |20 0 - 12,4 /87,6 23,5/176,5 29/71 -
0 0 0,5 - - - - (8) +4 /88
0 0 1,0 - - - - 17)+6/77
0 0 1,4 - - - - (24)+7/70
0 0 2,0 - - - - (29) +8 /63
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Table 5

The content of the radioisotope Na2?2 in extracts obtained by extraction (with
solutions of nitric acid in distilled water) of soil samples taken from the territory

of the city of Sumgait and in the remains of soil samples.

Content of radioisotope Na??, %
(from the initial content (0.8 Bq = 100%) of Na** in soil samples weighing

HNO, content 200 ¢)
in solutions, Soil extract with Soil extract with Soil extract with
(mol) Soil HNO, solutions HNO, solutions HNO, solutions
sample | in 1 liter of water/ | in 2 liter water /in | in 3 liter water / in
in soil residue soil residue soil residue
- 100 - - -

0,5 - 8/92 14/ 86 20/ 80

1,0 - 15/85 25/175 36/ 64

1.4 -- 20/ 80 34 /66 50/50

2,0 - 30/70 48 /52 60 /406

Table 6

The content of the radioisotope Na2?2 in extracts obtained by extraction (with
solutions of NaOH in distilled water) of soil samples taken from the territory of
the city of Sumgait and in the remains of soil samples.

(from the initial content (0.8 Bq = 100%) of Na** in soil samples weighing

Content of radioisotope Na??, %

NaOH content 200 g)
in solutions, Soil extract with Soil extract with Soil extract with
(mol) Soil NaOH solutions NaOH solutions NaOH solutions
sample | in 1 liter of water/ | in 2 liter water /in | in 3 liter water / in
in soil residue soil residue soil residue
- 100 - - -

0,5 - 20/ 80 30/70 37/63

1,0 - 46 / 54 56 /44 60 /40

1,4 - 60/ /40 74 /26 77/23

2,0 - 771723 83/17 86/ 14
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Table 7

The content of the radioisotope Na2?2 in extracts obtained by extraction (with
solutions of HNO3 + HCI mixtures in distilled water) soil samples taken from the
territory of Sumgait and in the remains of soil samples. Soil residues treated with

3 liter solutions of a mixture of acids were re-treated with alkaline solutions.

Content of radioisotope Na%, %
(from the initial content (0.8 Bq = 100%) of Na?’ in soil samples
Acid or alkaline weighing 200 g)
content in solutions, Soil extract Soil extract Soil extract Soil residues
(mol) . . . (treated
with with with with 3 liter
HNO, + HCI | HNO, + HCI | HNO, + HC1 .
. 3 3 2 solutions of
Soil mixtures mixtures mixtures .
. . . a mixture
sample solutions solutions solutions of acids)
in 1 liter of in 1 liter of in 1 liter of re-treated
HNOs HCl| NaOH water / in soil | water / in soil | water / in soil .e ca e.
. . . with alkaline
residue residue residue .
solutions.
- - - 100 - - - -
0,5 0,5 0 - 27/73 32/68 36/ 64 -
1,0 10| o - 51/49 61/39 70 /30 -
1,4 1,4 0 - 70/30 78 /22 84/16 -
20 20 o - 80 /20 85/15 90/10 -
0 0 | 05 - - - - (36) +4 /60
0 0| 1,0 - - - - (70) +5 /25
0 0 1,4 - - - - (84)+6/10
0 0 | 20 - - - - (90) +6 / 4
Table 8

The content of the radioisotope Sr91 in extracts obtained by extraction (with
solutions of nitric acid in distilled water) of soil samples taken from the territory
of the city of Sumgait and in the remains of soil samples.

Content of radioisotope Sr*',%
(from the initial content (0.3 Bq = 100%) of Sr®' in soil samples weighing 200
HNO, content g)
in solutions, Soil extract with Soil extract with Soil extract with
(mol) Soil HNO, solutions HNO, solutions HNO, solutions
sample | in 1 liter of water /in | in 2 liter water / in in 3 liter water / in
soil residue soil residue soil residue
- 100 - - -
0,5 - 5,5/94,5 8/92 11/89
1,0 - 8,5/91,5 15/85 20/ 80
1,4 - 13,5/86,5 20/ 80 27773
2,0 - 19/ 81 30/70 39/61
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Table 9

The content of the radioisotope Sr91 in extracts obtained by extracting soil
samples taken from the territory of the city of Sumgait with alkaline solutions of
NaOH in distilled water and in the remains of soil samples.

Content of radioisotope Sr*',%

NaOH (from the initial content (0.3 Bq = 100%) of Sr*! in soil samples weighing 200 g)
conte.nt in Soil extract with Soil extract with Soil extract with
solutions, Soil NaOH solutions NaOH solutions NaOH solutions

(mol) sample | in 1 liter of water /in | in 2 liter water /in | in 3 liter water / in

soil residue soil residue soil residue
- 100 - - -
0,5 - 6,8/93,2 11/89 13,5/86,5
1,0 - 16/ 84 22/78 27173
1,4 - 22/178 30/70 38/62
2,0 - 30/70 41/59 51/49

When soil samples were treated with solutions of 0.5, 1.0, 1.4, 2.0 mol of nitric
acid in 1, 2, and 3 liters of distilled water, a decrease in the value of K* activity in
soil from 100% to 87% and an increase in the value of K* activity in extracts from
0% to 13% were observed. ... With such treatment of soil samples with solutions
of sodium hydroxide (caustic sodium), a decrease in the value of K* activity in
the soil from 100% to 86% and an increase in the value of K* activity in extracts
from 0% to 14% and with a similar treatment of soil samples with solutions of a
mixture of nitric acid with hydrochloric acid, as well as further processing of the
soil residue with a solution of sodium hydroxide (sodium hydroxide), a decrease in
the value of K* activity in the soil from 100% to 64% and an increase in the value
of K* activity in the extracts from 0% to 36% were observed.
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Table 10

The content of the radioisotope Sr’!in extracts obtained by extraction (with
solutions of HNO3 + HCI mixtures in distilled water) soil samples taken from the
territory of Sumgait and in the remains of soil samples. Soil residues treated with

3 liter solutions of a mixture of acids were re-treated with alkaline solutions.

Content of radioisotope Sr’!, %
(from the initial content (0.3 Bq = 100%) of Sr”'in soil samples
weighing 200 g)
Acid or alkaline Soil extract | Soil extract Soil extract Soil residues
. . . . . (treated
content in solutions, with with with ith 3 liter
(mol) HNO. + HCI | HNO. + HCI | HNO. + HC1 | " .
. 3 L3 L3 solutions of
Soil mixtures mixtures mixtures .
. . . a mixture
sample solutions solutions solutions of acids)
in 1 liter of in 1 liter of in 1 liter of
. . . . . . re-treated
water / in soil | water / in soil | water / in soil | .
residue residue residue with alkaline
HNO, | HCI | NaOH solutions.
- - - 100 - - - -
0,5 0,5 0 - 16/ 84 22/78 27173 -
1,0 1,0 0 - 30/70 43 /57 54 /46 -
1,4 1.4 0 - 41/59 62 /38 731727 -
2,0 2,0 0 - 62 /38 73727 84/16 -
0 0 0,5 - - - - (27)+5/68
0 0 1,0 - - - - (54) +8 /38
(73) +13
0 0 1,4 /14
0 0 2,0 - - - - (84)+13/3

When soil samples were treated with solutions of 0.5, 1.0, 1.4, 2.0 mol of nitric
acid in 1, 2, and 3 liters of distilled water, a decrease in the value of Na* activity
in soil from 100% to 40% and an increase in the value of Na* activity in extracts
from 0% to 60% were observed. By such treatment of soil samples with solutions
of sodium hydroxide, a decrease in the value of Na?? activity in soil from 100% to
14% and an increase in the value of Na* activity in extracts from 0% to 86% and
by similar treatment of soil samples with solutions of a mixture of nitric acid with
hydrochloric acid, as well as further processing of the soil residue with sodium
hydroxide solution, a decrease in the value of Na?? activity in soil from 100% to
5% and an increase in the value of Na* activity in extracts from 0% to 95% were
observed.

When soil samples were treated with solutions of 0.5, 1.0, 1.4, 2.0 mol of nitric
acidin 1, 2, and 3 liters of distilled water, a decrease in the value of St®! activity in
soil from 100% to 61% and an increase in the value of Sr°! activity in extracts from
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0% to 39% were observed. By such treatment of soil samples with solutions of
sodium hydroxide, a decrease in the value of St®! activity in the soil from 100% to
49% and an increase in the value of Sr! activity in extracts from 0% to 51% were
observed, and by similar treatment of soil samples with solutions of a mixture of
nitric acid with hydrochloric acid, as well as further processing of the soil residue
with a solution of sodium hydroxide, a decrease in the value of Sr*! activity in the
soil from 100% to 3% and an increase in the value of Sr®! activity in the extracts
from 0% to 97% were observed.

Thus, cleaning the soil from radioisotopes with a mixture of nitric acid with
hydrochloric acid with further processing of the rest of the soil with sodium hy-
droxide solutions is the most effective method of cleaning.

Comparative analysis of the results of these experiments with the data of previ-
ous experiments using traditional adsorbents concluded that the cleaning of soil
contaminated with radioisotopes is effective by sequentially treating it with solu-
tions of weak acids and alkalis [4].

Comparative analysis of the data presented in tables 2-10 confirms about 3-8
times low degree of K* emission in comparison with the degree of soil purifica-
tion from other radionuclides / Na?, Sr! /.

The method of cleaning the soil from heavy metals and radionuclides by ex-
traction with weak acidic and alkaline solutions is more effective than cleaning
methods using adsorbents. The correct application of this method allows us to
restore soil fertility.
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Abstract. The method of testing the onboard radio-electronic means of
spacecraft for temperature effects is described. They were carried out within
the framework of design and development tests for samples that have passed
acceptance tests. The main purpose of the tests was the development of design
documentation for assigning the required letter and confirmation of the correct
use of the element base. The test results are presented.

Keywords: radio electronic means, tests, temperature effects, design
documentation, testing, litera

Introduction

Ground-based experimental development of radio electronic equipment (RES)
for spacecraft (SC) is an important stage in the process of its design with a given
quality and reliability. It must provide confirmation of the compliance of its char-
acteristics with the required values, which are given in the terms of reference, as
well as the availability of the necessary stocks.

In the process of ground experimental development of samples, various tests
are carried out [1-4]. One of the most important tasks of any tests is the simulation
in the experiment of such modes that best meet the real conditions of their opera-
tion [2].
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At this stage, much attention is paid to improving tests for temperature ef-
fects. In some cases, it is advisable to carry out thermal vacuum tests RES [5],
when tests for thermal effects and low pressure effects are combined. However,
for many types of on-board equipment, it is recommended to test for exposure to
low and high ambient temperatures. In this case, the choice of operating tempera-
tures and other test conditions is ambiguous.

The purpose of this article is to develop and approbate in production conditions
the RES SC test method for temperature effects at the stage of the technological
project during the development of working documentation.

Test methodology

An electronic temperature controller (hereinafter referred to as the "device")
was chosen as the object of testing. To select the test influences, an analysis of the
specifications for this device was carried out. The device is installed on honey-
comb panels in leaky SC compartments. It must remain operational when the tem-
perature changes from -20 to + 40°C. In addition, an analysis of previous tests of
analog devices was carried out. With this in mind, a methodology and test program
were proposed (table 1, columns 2 and 3). During the tests, the insulation resistance
between the R ¢ circuits (it should be more than SM€) and the transition resistance
between the structural elements R (it should be less than 1.2 mQ) were monitored

Table 1 — Sequence, types of actions and test results

Test conditions and

Ne Scope and type of tests Test result

modes
1 2 3 4
| Test for the effects of low (high) Qualifies
temperature
11 Technlcal inspection without open- NI Qualifies
ing for mechanical damage
12 Technical inspection with opening NI Qualifics
for mechanical damage
Brush application of highly sensi-

1.3 tive thermal indicators TMI-60, NI Qualifies

TMI-65, TMI-72, TMI-82
Assembly and measurement of

R, <12 mQ, R _<0,8

1.4 contact resistance NI mQ
Setting the low temperature limit o 30 .

1.5 for the medium T,,= minus (50*)°C Qualifies
Exposure of the device at the ex- Exposure time for

1.6 | treme low temperature of the me- | cooling throughout Qualifies

dium in the off state the volume 28 h

Setting a reduced operating tem- Tyypi = minus .

1.7 perature (207)C Qualifies
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Exposure of the device at a low op-
1.8 | erating temperature when switched | Exposure time 4 h Qualifies
off
Exposure of the device at a low op-
1.9 | erating temperature when switched | Exposure time 4 h Qualifies
on
1.10 Function check T, e = minus (20")°C Qualifies
Checking for electrical insulation T, = minus
L resistance W?]2(0*3)0C Ry>5 MQ
112 Exposure of the deyl.ce under nor- NI Qualifies
mal conditions
113 Checking for e}ectrlcal insulation NI Qualifies
resistance
1.14 Function check NI Qualifies
Establishing the maximum tem- — (5()3)0 .
115 perature of the medium Ty= (307)°C Qualifies
Exposure of the device at the maxi- Exp osure tme for
heating throughout .
1.16 | mum elevated temperature of the . Qualifies
S the entire volume
medium in the off state
28 h
Setting a reduced operating tem- — AN, .
1.17 perature Ty = (407)C Qualifies
Exposure of the device at an el-
1.18 | evated operating temperature in the | Exposure time 4 h Qualifies
off state
Keeping the device in the switched
1.19| on state until thermal equilibrium Ty = (407)°C Qualifies
is reached
1.20 Function check Tex = (407)°C Qualifies
Checking electrical insulation re- . 0
1.21 sistance Typ= minus (207)°C R >5MQ
Exposure of the device under nor- NI .
122 mal conditions Exposure time 4 h Qualifies
123 Checking elegtrlcal insulation re- NI Qualifics
sistance
1.24 Function check NI Qualifies
125 Technical inspection with opening NI Qualifies
for mechanical damage
1.26 Measuring contact resistance NI Rp<1.2 rrnn%, R;;<0.8
1.27| Checking the electrical circuit NI Qualifies
128 Checking elegtrlcal insulation NI
resistance
1.29 Function check NI Qualifies
B3 [ 141
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Before the tests, thermal melting indicators (TMI) were applied to the electri-
cal radio products (ERP) of the device boards to assess the heating temperature of
the ERP. To control the achievement of thermal equilibrium, a TM232 sensor was
installed on the device body.

The tests failed in the ATM2.708.005 chamber. The device was mounted on
the heat-dissipating table of the chamber through heat-dissipating paste 131-179
and attached to the table with a bracket. To achieve thermal equilibrium, the de-
vice was kept switched on in the chamber. Inspection of the thermal indicators at
the end of the tests revealed a change in the color of TMI-60 (became transparent)
applied to the power module and the OSM1554LR 13 microcircuit. The tests were
continued as in fact, the temperature did not exceed 65 °C, which is below the
permissible level.

Test results

Tests for temperature effects, carried out as part of design and development
tests (DDT) according to the proposed method and program, showed that the
developed device meets all the requirements of technical conditions and design
documentation (column 4 of table 1). Remarks were made.

When opened after tests for high and low temperatures, dots, spots and streaks
were found on the base of the device. This part was sent to CFL to determine the
chemical composition of stains and streaks, the nature of the defect. The presence
of corrosion products was confirmed by chemical analysis. The base was cleaned.
The device was reassembled and testing continued. Based on this comment, a
decision was made to introduce an anodic oxidized coating.

When checking the electrical modes of ERP, comments were received about
the non-compliance with the requirements of the technical specifications of some
values of the parameters given in the "Cards for assessing the ERP nomenclature
and information on the compliance of their operating conditions and reliability
indicators with the requirements of regulatory documents." In order to eliminate
these inconsistencies, a notice was issued. An external examination of the "Sh
14" connector revealed a microcrack on the thin part of the insulator outside the
terminal area. The reason for the occurrence of microcracks was recognized as a
violation of the technology of connecting-disconnecting the connector at the stage
of technological checks of the device. It was decided to revise the SNP339 con-
nectors. The comment was reviewed and worked out at the bottom of quality. The
defect was recognized as a single one, it does not affect the performance of the
device. It is advisable to continue the DDT of the device.

A remark was made on the marking of the drawing and serial numbers on the
boards. It is made in black enamel on a dark background. This makes the informa-
tion difficult to read. The technological process was corrected in terms of replac-
ing the black EP-51 enamel with white.
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On a number of boards, improvements were found with a mounting wire,
which lies on the ERP terminals. The wire lies in several layers, which makes it
difficult to install the boards. The decision was made to redesign these boards and
remove wiring from item Ne3.

Conclusion

The temperature test method was found to be effective. Taking into account
the results of other tests, it was found that the device meets the requirements of the
technical task. The characteristics specified in it at DDT were confirmed. Tech-
nological documentation has been worked out taking into account the comments.
The design documentation has been checked and prepared for the assignment of
the litera "0". The device was approved for flight tests as part of the product.
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Abstract. This article proposes an algorithm and a program for individual

forecasting of indicators of the quality and reliability of radio electronic devices
by the method of potential functions. They allow for the classification of samples
according to the class of suitability. The program consists of three modules that
implement three window dialogs.

Keywords: algorithm, forecasting, radio electronic devices, reliability,
potential function, program, module, classification.

Introduction

At present, one of the promising areas for improving the quality and reliability
of radio electronic devices of spacecraft is the selection of electronic components
and assemblies based on the results of individual forecasting (IF). Good forecast-
ing results are provided by the method of potential functions (MPF) [1]. It allows
for classification even in cases where the classes of "good" and "bad" samples
have interpenetration. However, the known algorithms and programs in some cas-
es do not provide the required prediction reliability.

The purpose of the work is to develop an algorithm and a forecasting program
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to increase the reliability.

Development of the program algorithm

Theoretical information on MPF is given in [1]. The IF MPF result provides a
classification of the specimens by fitness class. Based on the learning results, the
conclusion is drawn: if the total potential induced on the j-th instance by all other
samples of the sampling set is greater than a certain threshold value, then this in-
stance is referred to the class K| - the class of suitable ones, if less - referred to the
class K, - the class of unsuitable (unreliable).

J jek, — total normalized potential;

R — the distance between the points of the j-th and /-th instance in the space
of informative features;

fFI"JE}— potential of the j-th instance, induced on it by the /-th instance;

R — generalized distance for all k features for j-th and /-th specimens.

Normalization is carried out either by the mathematical expectation of an in-
formative parameter for all signs, or - by the standard deviation, the operation of
normalization and centering of informative features is also carried out.

A block diagram explaining the algorithm for working with the program is
shown in fig. 1.

At the first step, the values of the informative and predicted parameters se-
lected on the basis of the analysis are entered (block 1). Then the values of the
mathematical expectation, variance and standard deviation are calculated for all
informative parameters (block 2). In block 3, standardization and centering of
informative parameters are performed. Then (block 4) the distance and general-
ized distances between the values of the informative parameters are determined.
In block 5, the induced potentials are calculated. After that, the total normalized
potentials are calculated (block 6) and the classification threshold (block 7) of the
potential function is determined.

After that, the samples are classified using the model (block 8). Then (block 9)
probabilistic characteristics are calculated: the probabilities of correct and errone-
ous decisions, the risks of the consumer and the manufacturer, etc. (7 character-
istics in total). At the next step (block 10), the results are analyzed. After that, the
results are checked (block 11). If the result is not satisfactory, then a decision is
made to adjust and the model is adjusted (block 12). If the results are satisfactory,
then they are printed.
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Composition of program modules

The program consists of three modules: Focusl.pas, Focus2.pas, Focus3.pas,
implementing respectively three window dialogs: launch form, functional form,
help form.

Brief characteristics of the program:

— intuitive interface that meets the requirements of modern user programs [2];

— export-import of data into files.

Functionality of the program:

—reading data from a file and editing them;

— manually entering data into the program, editing data;

—normalization by mathematical expectation, variance, centering and normal-
ization of the values of features entered into the file [2];

— calculation of the matrix of distances by features for different instances;

— calculation of the matrix of potentials for all instances;

— determination of the total potential for all specimens;

— setting the number of threshold values with an indication of their value;

— classification of specimens depending on the threshold value;

— calculation of probabilistic indicators: consumer risk, manufacturer risk, de-
termination of the probability of making an erroneous decision and other indica-
tors;

— graphic interpretation of probabilistic characteristics depending on the
threshold level [3].

The Focusl.pas module contains the procedures responsible for the formation
of the launch window interface and its functionality:

- LabellClick - launches a functional form for calculation;

- LabellMouseLeave and Labell MouseMove - change the color of the Labell
label when the mouse pointer is hovering over it;

- Label2MouseLeave and Label2MouseMove - change the color of the Label2
label when you hover the mouse pointer over it;

- Label2Click - close the program.

- The Focus2.pas module lists the main procedures:

- FormCreate - creating a functional form, defining the initial parameters of all
variables that are used in the program;

- test () - setting up the program for forecasting the test sample;

- table () - setting the program for forecasting with a random sample, the
parameters of which are indicated using controls on the form;

- matog (nachalo, konec: integer) - calculation of the mathematical expectation
by columns, indicating the start and end column [4];

- disp (nachalo, konec: integer) - calculates the variance by columns indicating
the starting and ending columns;
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- norma (nachalo, konec: integer) - calculation of the normalized values
of features by columns, indicating the initial and final columns of informative
features [5];

- dlinaR (nachalo, konec: integer) - calculation of the matrix of distances
between features for all instances of the sample;

- potencial (number: integer) - calculation of the potential matrix;

- sumpotencial (number, numbervihod: integer) - determination of the total
potential for each instance;

- classi (number: integer) - counting the number of instances belonging to the
first and second class, according to the results of the training experiment;

- sravnenie (i, k: integer; porog: real) - a procedure for determining the
classification of specimens depending on the value of the threshold and the total
potential;

- reshenia () - calculation of probabilistic characteristics based on learning
outcomes;

- create_file (nameFile: string; numTable: integer) - writing selection data to a
file;

- read_from_file (nameFile: string; numTable: integer) - reading data from a file;

- formatcell (acol, arow, numtable: integer) - checking the entered data,
excluding entering a string instead of a number;

- proverka (num: integer) - check input data when specifying an instance class;

- mode (ishodnii, poprognozu: integer) - definition of numerical data for
calculating probabilistic indicators;

- LabeloMouseLeave and Label6MouseMove - change the color of Label6
when the mouse pointer is hovering over it;

- Label7MouseLeave and Label7MouseMove - change the color of the Label7
when the mouse pointer is hovering over it;

- EditlChange - entering the number of sampling instances, checking the entered
value;

- Edit2Change - entering the number of informative signs, checking the entered
value;

- Edit3Change - entering the number of threshold values, checking the entered
value;

- RadioButton1Click - selection of input of arbitrary selection;

- RadioButton1Click - formation of a test sample;

- Label7Click - forming tables for selection;

- Button1Click - calculation of the potential matrix;

- Button2Click - distance matrix calculation;

- Button4Click - normalization;

- Button3Click - classification based on learning outcomes;
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— Button5Click - definition of mathematical expectation;

— Button6Click - variance detection;

— Button7Click - classification based on the results of the training experiment;

— Label6Click - closing the functional form;

—N4Click, N14Click, N12Click - procedures for working with elements of the
main menu;

— StringGrid1SetEditText - checking the data entered into tables;

— RadioButton3Click - selection of data normalization and centering;

— RadioButton4Click - selection of standardization by mathematical expecta-
tion;

— RadioButton5Click - selection of standardization by standard deviation.
Module Focus3.pas is intended for generating help information.

User guide

The program is launched by double clicking on the "MPF.exe" file, a dialog
box is displayed on the monitor screen.

The form has two buttons: "Start", which calls the tab for setting the calcula-
tion form of the program, "Close", which terminates the program.

Setting up the program implies the choice of one of two modes of the program:
"Input of initial data" and "Test mode".

The mode "Input of initial data" implies the indication of the number of copies
and the characteristics of the sample for training, examinations and forecasting; for
the program to work correctly, it is desirable to specify at least 10 threshold values.

In this operating mode, there are interfaces for setting the threshold values and
the names of informative signs.

The "Test mode" mode is intended for quick viewing of the program's capabili-
ties, in this case the user is provided with a selection of informative parameters.

To go to the tab for entering and editing data, click on the "OK" button, to exit
the program - on the "Close" button.

Data can be entered into the program either manually or by reading from a file;
for this, a procedure for calling a standard open dialog is provided.

After the sample of initial data is formed, the calculation of the mathematical
expectation, variance, standard deviation, normalization of features, calculation of
the matrix of distances between features, calculation of the matrix of potentials,
determination of the total potential, classification of each instance by the total po-
tential relative to threshold values and calculation of probabilistic characteristics
with graphic interpretation (fig. 2-4).

The principle of operation is intuitive.

The developed algorithm and program can be used to reject potentially unreli-
able ECB samples based on the results of individual prediction of their parameters
at the stage of incoming control during the manufacture of spacecraft equipment.
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Figure 2 — Calculation of sample characteristics
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Figure 3 — Calculation of the total potential and classification
of specimens by class of suitability
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Figure 4 — Graphical interpretation
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Abstract. Fighting slipperiness can be done in different ways, depending on
the location and capabilities of the country, city. The best option for Russia is
sidewalk heating using a cable system and solar panels.

Keywords: Heated sidewalks, pedestrian safety, solar panels.

Today, one of the urgent problems is the safety of pedestrians not only on the
roads, but also on the sidewalks. Due to various weather events, unfavorable con-
ditions are created for their movement. Such phenomena include: snowfall, ice,
rain with temperature changes, etc.

In Russia, various methods are used to combat them. To eliminate icing, a fric-
tion method is used, which consists in placing a sand mixture, which leads to high
costs for material, equipment, labor, as well as environmental pollution. While in
countries (Canada; USA; Finland; Norway; Iceland; Japan) with similar natural
phenomena, they resort to using installations that melt snow and ice.

For example, in Iceland, walkways are naturally heated from geothermal
sources, and in the US, cable systems are used.

What kind of heating system that ensures safety on pedestrian paths can be cre-
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ated in Russia? If geothermal sources are not ubiquitous in this country, the energy
of the ebb and flow is not all available, and the creation of wind farms requires
large costs and areas, which is inconvenient in an urban environment. Electricity
can be used, but it also has several disadvantages. What then remains? Another
inexhaustible source is the energy of the sun, which can be converted into electric-
ity thanks to solar panels.

The use of solar panels abroad is quite widespread from their use in everyday
life to their use as the top layer of a road surface. While in Russia they are used as
a source of energy to power the elements of road improvement (traffic lights, road
signs, bus stops).

Now let's move on to consider the principle of operation of the cable system,
which consists in heating open areas with a heating cable.

Cable heating of sidewalk paths consists of:

- heating cable of fixed power and a certain length;

- metal mounting tapes for fixing cables or reinforcing mesh;

- protective corrugated pipes for connecting the system;

- sleeves and plastic tubes for installing humidity and temperature sensors;
- geotextile or sand layer to protect the cable;

- heat-reflecting film;

- regulator to control the system.

The construction of a warm sidewalk can be of different types:

1. A heat-reflecting film is laid on the previously prepared base, on which
there is a metal tape on which the heating cable is attached. Then a protective layer
of geotextile material and sand is arranged. Then the paving slabs or paving stones
are laid (fig. 1).

2. Asphalt concrete is laid on the compacted base, then treated with bitumen
or bitumen emulsion to fix the heat-reflecting film. The heating system is fixed on
it using a reinforcing mesh. After that, a protective layer and a layer of asphalt
concrete mixture are laid.

3. Installation of heating is carried out according to the second scheme, but
instead of a layer of asphalt concrete, tiles or paving stones are laid. (fig. 3).
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Fig. 1 First type Fig. 2 Second type Fig. 3 Third type

In the presented types, a heat-reflecting film with aluminum sputtering (met-
allized) is used, which reflects heat well and is protected from corrosion. In this
design, it helps to avoid the loss of heat going into the underlying layers of the
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structure, which allows it to be directed to the coating, accelerating the thawing
and drying.

The structure must provide surface runoff so that melt water does not penetrate
into the lower layers of the pavement. When moisture seeps into the layers of the
footpath, thanks to the heat-reflecting film and the slope, it does not stagnate and
is discharged into the drainage system.

When arranging sidewalks, it is better to lay cables in the direction of the slope
so that the melt water does not linger between the laid cable (fig. 4). It can be col-
lected in trays on the roadway or on a lawn area.

Vinon ‘

&7 >
>

D

1- temperature and precipitation sen-
sor,

2- heating cable,

3- drainage system

9

Fig. 4 Example of cable laying.

As an example of calculating a cable heating system, a sidewalk path in the
Russian Federation, Perm Krai, the city of Perm, Komsomolsky Prospect, 29, near
the main building of PNRPU is considered. This site has a natural slope, which
ensures water flow into the established catchment area on the roadway of st. Ekat-
erininskaya (Perm).

Initial data for the calculation: area (S) = 1,084.4 m? Pp =200 W/m? (installed
power of cable systems for sidewalks);

Full power calculation:

P=P S (1
P=200"1084,4=216,88 kW

For further research and calculations, we accept the cable of the "IceFree-O
110-3330" brand.

In order to save energy and reduce costs, we install solar panels, placing them
on lighting masts.

With the help of photovoltaic panels, solar radiation is converted into direct
electric current. With the help of a cable, they are connected to a battery charge
controller, which regulates its level, and also acts as a fuse. The next in the chain
is the battery, which acts as a reserve for supplying energy in unforeseen situa-
tions (in the event that the accumulated power is not enough, it will come from the
mains). The inverter closes the chain - a device that converts the constant voltage
of the batteries into alternating voltage to increase the current strength.
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Fig. 5 Construction of a solar power plant

Based on the analysis of the meteorological data of the Perm Krai for 2019-
2020, 13 temperature drops, 8 sunny days, 14 low-cloud, 200 cloudy days, were
revealed in the period 09.01.2019 to 03.31.2020. Taking into account these data,
the average duration of work per day (t) was taken - 10 minutes (0.17 h).

Calculation of electricity consumption (Q) spent on the heating of the side-
walk:

Q=P*t 2)

Q=216,88 * 0,17%13=479,31 kWh

We accept solar batteries SilaSolar SIM350 PERC (5BB) with parameters:
power 350 watts;
average annual electricity generation 1.65 kWh/day;
- service life not less than 30 years
dimensions 1956x993x40 mm,;
Taking into account the average annual electricity generation on sunny days,
we get 13.2 kWh/day. In low-cloud weather, energy production is reduced by 2
times, based on this, 11.55 kWh/day is obtained. And in cloudy weather - it de-
creases 15 times, so 22 kWh/day comes out.

The average operating time of a solar battery is 7 hours a day.

Determination of the generated power of one solar battery for the period under
consideration:

P = (13,2+11,55+22)*7=327,25 kWh/day
Number of batteries (n):
n=Q/P, (3)
n=479,31/327,25=1,46
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Based on the results of the calculation, it can be concluded that 2 solar batteries
are needed, and if we take into account the indirect energy losses in the battery, the
received averaged data, as well as changes in meteorological data in subsequent
years, the number of batteries can be increased to 3 pieces with a power reserve

of 50%.

In order to visually show the costs of installing a solar power plant, a cost cal-

culation is provided (tab. 1)

Table 1 - Calculation of the cost of installing a solar power plant

Units of .
Name measurement Quantity Costs Expenses

Solar battery SilaSolar
350W PERC (SBB) Pcs 3 11 100 33300
Charge controller SRNE
RM6 Pcs 3 2671 8013
Inverter IS2-12-300G Pcs 3 3861 11583
Leoch DIM-12250 Battery Pcs 2 34272 68 544
Cable RKGM 6.0 m 40 84 3360
"IceFree-O 110-3330" brand m 10 12715 127 150
cable
Film roll 37 2 100 77 770
Temperature and Pes 1 14292 14292
precipitation sensor

Total 344012

This design can generate excess energy, which must be appropriately directed
to power active consumers, which can be: light masts, traffic lights, information

board.

For comparison, let us calculate the costs of snow removal and sanding of the
sidewalk for 1 cleaning (tab. 2).

Table 2 - Estimated cost for snow removal and sprinkling of footpaths

Name Units of mea- Ql}an- Costs Ex-
surement tity penses

Cleaning of sidewalks, rest areas and park-
ing lots from snow and ice: with a mechani- 1000 m? 1,0844
cal brush on a 40 kW (55 hp) tractor
Labor costs of drivers pers.hours 0,15 11,6 1,89
Tractors on pneumatic wheels when work-
ing in other types of construction 40 kW mach.hours 0,15 | 75,00 | 12,2
(55 hp)
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Units of mea- | Quan- Costs Ex-

Name .
surement tity penses

Spreading sand by hand: on sidewalks, pub-

2
lic transport stops, recreation areas 1000 m 1,0844

Road worker 2 categories (cf. 2) pers.hours 2,56 | 142,7 | 396,14
Labor costs of drivers pers.hours 0,32 [277,43 | 96,27
Bobcat S300 loader mach.hours 0,32 | 210,5 | 67,35
Sand m? 0,2 280 56
Total 629,85

Based on all of the above, we can conclude that in the modern world, the use
of a cable system is environmentally friendly and economical, since the system
works on the principle of waste-free production, and the main costs are directed
to its purchase. Due to the relatively small cross-section of cables, the design has
small dimensions, which allows it to be arranged anywhere. The main feature of
the proposed cable system is a heat-reflecting film that minimizes heat loss inside
the structure.

This installation works in an autonomous mode, which leads to a reduction
in the consumption of energy supplied from solar panels. Solar panels are good
because they only require costs for their purchase and installation, taking into ac-
count the fact that they pay off during operation. The approximate payback period
is 6 years.
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Abstract. In this paper, we investigate the possibility of applying the theory
of wavelet transform, which has found application in solving various problems
in the field of creating effective wireless (secure) communication in corporate
communication systems and proposes an algorithm that makes it possible to
estimate the probability of transmission of ultrasonic signals without distortion
based on statistical modeling (Monte -Carlo), which allows you to solve problems
in conditions when there is an element of uncertainty.

Keywords: wavelet analysis; ultrasonic signals, signal transmission and
conversion; statistical methods, Monte Carlo method; uncertainty.

The statistical modeling method or the Monte Carlo method allows solving
problems in which there is an element of uncertainty. Therefore, to determine the
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values of a particular quantity on a computer, using a random number genera-
tor (sensor) (RNG), situations or processes are simulated that are possible by the
condition of the problem, and which lead to certain outcomes (in our case, there is
interference or not), when the sought value takes on a certain value. All or almost
all of the different outcomes appear if we repeatedly consider the random develop-
ment of the same initial state (to simulate a certain number of stories - N) [1-5],
for example, in our case, there is an obstacle or not. The law of large numbers of
"played" stories states that the arithmetic mean of the values of the investigated
quantity obtained in each drawing (in our case, there is interference or not) has the
limiting sought value (in our problem, therefore, it is 1/2) [6].

This is probabilistic convergence, that is, the more stories (events) there are,
the more reliable it can be argued that our result is close to the true one [7]. For
problems with elements of uncertainty - and in the real world all tasks are like this
- this is even natural. Limit error is proportional to 1 / VN. Thus, to increase the
accuracy of the result by one order of magnitude, it is required to play 100 times
more stories. It is "reasonable" to initially set the number of stories to be about
10000.

Therefore, it is required to obtain a lot of random numbers so that the transition
from one number to another is determined by simple rules, but so that the num-
bers themselves “give the impression of randomness” (they are therefore called
pseudo-random numbers). For example, to select a sequence of random digits, you
can take the fractional part of pi (m =3.141592 ... The reverse statement is of inter-
est: is it possible that for any finite, predetermined sequence of digits, there is its
embedding in the infinite representation of the number 7). This method, however,
is not very suitable for programming. As a rule, when solving problems by the
Monte Carlo method, procedures are used that, using recurrent formulas, generate
random numbers uniformly distributed over the interval [0, 1] [8-10].

Modeling game probabilistic situations is very useful for understanding this
method. It is the “game” or related to something familiar (known, “everyday”) for-
mulation of the problem that helps to better assimilate the method, to comprehend
the concept of probability.

Advantages and disadvantages. Let us analyze the disadvantages and advan-
tages of the numerical method for calculating uncertainty based on the Monte
Carlo method.

Benefits:

a) it is possible to evaluate any statistical characteristics of the measurement
result Y, and not just the standard deviation;

b) the possibility of step-by-step estimation of uncertainty, when the output
of one model serves as the input of another model (any number of such steps is
allowed);
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Fig. 1. Algorithm for estimating the probability of signal transmission
without distortion
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c) applicability for any types of mathematical models of measurement results,
both linear and nonlinear (it is not necessary to determine the required number of
members of the Taylor series to approximate the function f);

d) the uncertainty of the input quantities can be arbitrarily large;

e)thereisno need to know or make assumptions about the form of the distribution
law of the output quantity Y of the mathematical model of the measurement result;

f) it is not necessary to make any assumptions about the symmetry of the dis-
tribution laws, both input and output quantities, or to bring the input quantities to
symmetrically distributed;

g) there is no need to evaluate the sensitivity coefficients (partial derivatives
of the first order);

1) there is no need to calculate the number of effective degrees of freedom us-
ing the Welch-Statesweit formula;

j) the computational complexity is determined by the number M of realizations
of the input values and the computation time of the function f.

Disadvantages:

a) it is necessary to have efficient generators of pseudo-random numbers with
a long period;

b) complex models can require a lot of computational time for M implementa-
tions;

c) the sensitivity coefficients of the mathematical model cannot be obtained,

d) the mathematical model must be numerically stable in connection with the
estimation not only in the vicinity of the assigned value, but also on all intervals of
all distributions of the input quantities.

Gap analysis:

a) any modern mathematical software packages contain PRNGs with a long
period (>> 1006);

b) it is not critical when calculating on a PC using mathematical software pack-
ages and, especially, using specialized software, for example, "Uncertainty 1.5";

c¢) the MMK algorithm does not require knowledge of the sensitivity coef-
ficients of the model;

d) this drawback can be considered only if the mathematical measurement
model itself was evaluated numerically.

It is required to develop an algorithm and a program for simulating signal
transmission based on the Monte Carlo method. Determine the probability of sig-
nal transmission without distortion. Since the time intervals between noises are
exponential random variables, the amount of noises over a certain time interval t is
a random variable distributed according to the Poisson law with the parameter A =
At, where A is the intensity of the noise flow. In this example, A = 20 interference
/'s, or 0.02 interference / ms.
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Here is an algorithm for simulating the signal transmission process.

1. Simulation of transmission time (t) is performed. For this, an exponential
random variable is played with X = 5.

2. The amount of interference (m) is played during the signal transmission time
t. For this, an algorithm for simulating a Poisson random variable is used, with A
=0.02t.

3. If m = 0 (during the transmission of the signal there was no interference),
then the signal is not distorted.

4. Steps 1-3 are repeated multiple times (eg 100,000 times). The probability of
signal transmission without distortion is calculated as the ratio of the number of
signals transmitted

without distortion to the total number of simulated signals (number of tests).

Algorithm for simulating a Poisson random variable: Simulating a Poisson
random variable A Poisson random variable is a quantity that takes values m=0,1,
2, ... with probabilities determined by the following formula:

P =A"/m!se*
where A is a distribution parameter (i.e. some number).

Thus, a Poisson random variable can take on any non-negative integer values
(from zero to infinity). For example, the Poisson distribution law corresponds to
the number of events in a Poisson stream [15-20] that occur over a certain time
interval t. In this case A = At, where A is the intensity of the flow of events (i.e. the
average number of events occurring per unit time).

The following algorithm is used to simulate a Poisson random variable.

1. The value of the simulated quantity is assumed to be zero: m = 0.

2. The value of the auxiliary variable PO is calculated.

3. Auxiliary variable Q is taken equal to one: Q = 1.

4. The CPRF R is played.

5. The new value of the auxiliary variable Q is calculated: Q =Q * R.

6. If Q>P0, then the value of the simulated quantity is increased by one (m =m
+ 1), and returns to step 4. If Q <PO0, then the algorithm ends. The modeled value
of the Poisson random variable is m.

Finally, the probability of signal transmission without interference is calcu-
lated as the ratio of the number of signals transmitted without distortion to the total
number of simulated signals (number of tests).

The simulation of the signal duration from the RFID was carried out in the
MATLAB program. Below is a graph of the dependence of the simulated signal
duration on the RFP.
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Fig. 2. Simulation of the duration of the signal from the RFID

To obtain the results of calculating the probability of signal transmission with-
out interference, the number of Monte Carlo tests is 100,000,000. The resulting
probability each time the program was run remained at the level of 0.999..
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Abstract. The paper is devoted to the issues of assessing the quality of the
systems for checking the originality of texts. The results of comparing the ability
of checking systems to handle various methods of hiding plagiarism are given. The
capabilities of various systems to handle character substitutions are discussed in
detail. Possibilities of processing accents and hyphenation signs are considered.
Despite the success of the checking systems for neutralizing the methods of
hiding plagiarism, it is still far from defeating them. Systems have a lot to work
on. Therefore, it is necessary to continue to improve the systems for checking
originality.

Keywords: text; text originality; replacing characters; accents.

Introduction

Since the creation of systems for checking the text originality, the problem of
hiding the facts of borrowing texts has arisen. The interest here is quite great - the
need for authors, unique texts is huge, and writing them is a laborious thing [1, 2].
Therefore, there is a temptation to borrow ready-made texts.

Over the past decade, many ways to conceal borrowings have appeared, a
number of which have gained great popularity [3]. At same time, originality veri-
fication systems are also actively developing and are looking for ways to neutral-
ize methods of hiding plagiarism [4, 5]. Thus, there is a constant struggle between
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those who try to hide the facts of plagiarism and those who are trying to detect it
[6].

The purpose of the work is to assess the capabilities of systems for checking
texts for originality to find borrowed fragments and neutralize the applied methods
of hiding plagiarism.

Ability to handle plagiarism hiding techniques

A number of experiments were carried out to analyze the ability of checking
systems to detect certain methods of hiding plagiarism [9]. On the basis of texts
from Wikipedia (that is, obviously unoriginal), a test set was formed, containing
various methods of hiding plagiarism - replacing characters, using hyphenation
and accents, modifying texts and multiple translations. The results are shown in
Tables 1-4. Due to the large number of possible variants of symbol substitutions,
the results of the most common variants or typical representatives of substitution
groups are given.

As can see, the checking systems are the best at replacing Russian characters
with Latin ones. All considered systems were able not only to detect replacements,
but also to process them correctly. The Text.ru and Pr-cy.ru/unique/ systems were
able to correctly process the replacement of characters with full-width Latin ones,
and AntiPlagiarism.NET, Text.Rucont.ru and Exactus.ru found replacements.

Table 1. Replacing characters.

Fullwideh | -0
System Numbers | Latin uL::in small | Greek | Armenian | Cherokee
caps
Antiplagiat.ru - + - + + + -
Text.ru - + + * - - -
Content-watch.ru - + - - - - -
Pr-cy.ru/unique/ - + + - - - -
Advego.com/ ) N ) i " i i
antiplagiat/
Advego Plagiatus ) n ) ) « i i
3
Etxt.ru - + - - - - -
AntiPlagiarism. ) n « N « N N
NET
Text.Rucont.ru - + * * * * *
Bel.ru - + - - - - -
Miralinks.ru - + - - - - -
Exactus.ru * + * * * * *
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Latin small caps ones were able to detect such systems as Text.ru, Text.Ru-
cont.ru and Exactus.ru, to process - Antiplagiat.ru and AntiPlagiarism.NET. The
Antiplagiat.ru system was also able to correctly process Greek and Armenian char-
acters. Advego.com/antiplagiat/, Advego Plagiatus 3, AntiPlagiarism.NET, Text.
Rucont.ru and Exactus.ru were able to find a replacement for Greek characters, but
they could not neutralize such replacements. Substitutions of symbols of more rare
languages - Cherokee, Coptic, Devanagari and others, could be detected, but not
processed by AntiPlagiarism.NET, Text.Rucont.ru and Exactus.ru. Oddly enough,
only Exactus.ru was able to detect the replacement of symbols with numbers. The
failure of other systems can be attributed to the small popularity of replacing char-
acters with the numbers 0 and 3 due to their great difference in appearance from
lowercase letters. Capital letters similar to 0 and 3 are quite rare and the effect of
such substitutions is small.

Accents processing is performed by originality checking systems in different
ways. Latin letters with acute accent were correctly processed by the systems An-
tiplagiat.ru, Pr-cy.ru/unique/ and Bel.ru, found by Text.ru, AntiPlagiarism.NET,
Text.Rucont.ru and Exactus.ru. Some variants of apostrophes were processed by
Content-watch.ru, Miralinks.ru and Pr-cy.ru/unique/. The modifier of the letter
acute accent was correctly processed by Antiplagiat.ru and Etxt.ru. Combined
gravel and acute were processed by Antiplagiat.ru, Etxt.ru, Text.ru and Pr-cy.ru/
unique/.

Table 2. Accents.

Latin | Apos- Dash Letter | Combined | Combined
Apostro- .
letter | trophe | Apos- | letter modifier | gravel acute ac-
System R . . | phe letter .
with | (single |trophe| modi- modifier acute (heavy | cent (light
acute | quote) fier accent stress) stress)
Antiplagiat.ru + - - - - + + +
Text.ru * - - * * * + T
Content- ) " ) ) ) ) ) )
watch.ru
Pr-cy.nu/ + - + - - - + +
unique/
Advego.com/
antiplagiat/
Advego Pla-
giatus 3
Etxt.ru - - - + + + + +
AntiPlagia- « « s «
rism.NET
Text.Rucont. % ) ) % % % ) )
ru
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Bel.ru + - - - - - - +
Miralinks.ru - + - - - - - -
Exactus.ru * * * * * * * *

Some systems have learned to do hyphenation processing. Most often, systems
handle soft transfer correctly (Pr-cy.ru/unique/, Advego.com/antiplagiat/, Advego
Plagiatus 3, Bel.ru). The Pr-cy.ru/unique/ system also processes the negation sign,
the letter modifier, the minus sign and the digital dash. The Etxt.ru system process-
es the letter modifier minus sign, Coptic lowercase letter dialect-r not and hyphen.
The text.ru system also does not process the Coptic lowercase letter in dialect-r.

The Text.Rucont.ru system processes hyphens, and also detects the use of a
digital dash and a Coptic lowercase letter dialect-r not. Exactus.ru was able to
process the Coptic lowercase letter dialect-r not and detect the use of all other
characters. Such a widespread processing of the Coptic lowercase letter dialect-r
is probably not explained so much by its popularity to increase originality, as by
filtering systems of symbols of non-basic alphabets - the letter is simply cut out of
the text and the words cut by it are glued again. The situation with the exclusion of
characters of uncommon encodings when checking texts is quite common. Many
systems filter characters before processing. When using character replacement, fil-
tering most often results in the replaced character in a rarely used encoding being
stripped from the word. In this case, the word with missing characters is most often
not found either in the dictionary or in the original text and is considered unique.

Table 3. Hyphens.

System Hyphen Negative Soft sigfllizl::er Digital smCa;)lplteltcter

minus sien hyphen modifier dash dialect-r not
Antiplagiat.ru - + - + + T
Text.ru - + + * _ _
Content-watch.ru - + - - - R
Pr-cy.ru/unique/ - + + - R i
Advego.com/ i N i i R ]

antiplagiat/

Advego Plagiatus 3 - + - - * -
Etxt.ru - + - - - -
AntiPlagiarism.NET - + * * *
Text.Rucont.ru - + * * * *
Bel.ru - + - - - -
Miralinks.ru - + - - - -
Exactus.ru * + * * * *
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All systems coped with texts in which the order of sentences was changed.
Changes in the gender of words could not be processed by Pr-cy.ru/unique/,
Etxt.ru and Bel.ru. Only Text.Rucont.ru and Exactus.ru were able to process the
change in time. The rest of the systems considered this text to be unique. Text.ru,
Content-watch.ru, Text.Rucont.ru, Miralinks.ru and Exactus.ru managed to cor-
rectly process the word order change. The failure of the rest of the systems can
probably be explained by the use of the shingle algorithm, which is sensitive to
word permutations [10, 11].

Table 4. Modifying text.

System Word order Order of sentences Time | Kind
Antiplagiat.ru - + - +
Text.ru + + R +
Content-watch.ru + + - +
Pr-cy.ru/unique/ - + - R

Advego.com/

antir;glagiat/ ) * ; +
Advego Plagiatus 3 - + - +
Etxt.ru - * - -
AntiPlagiarism. NET - + - *
Text.Rucont.ru + + + +
Bel.ru - + - -
Miralinks.ru + + - +
Exactus.ru + + + +

Conclusion

Character substitutions have a wide variety of combinations. Modern systems
can detect and handle the most common substitutions (for example, change Rus-
sian characters in Latin) [12, 13]. Nevertheless, many variants of character substi-
tution go unnoticed by the verification systems.

The use of various accents and hyphens is sometimes handled by checking
systems. But in most cases, the use of stress and hyphenation marks goes un-
noticed and contributes to an increase in the originality of the texts. This is a big
disadvantage of existing systems. Changing the order of sentences and the gender
of words is most often handled by checking systems correctly. The change in
tenses and word order is often left unchanged by checking systems and allow a
high score for originality.

Thus, despite the success of the checking systems for neutralizing the methods
of concealing borrowings, it is still far from defeating them. Systems have a lot to
work on. Therefore, it is necessary to continue to improve the systems for check-
ing originality.
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Abstract. The influence of a gladkie fading signal on the noise immunity of
a digital system is considered. The modem is built to receive signals in which
the kharakteristicheskaya function is modulated by telegraphic message. The
modulator of the modem is well- known and it generates an amplitude-shift keying
(ASK) signal, the same time a demodulator is patented and receives signals
according to an algorithm developed in the new modulation method (SSK). In a
channel with gladkie fading of a Rayleigh-type signal, the modem works stably
with weak signals against a background of "white" noise. At the same time, its
noise immunity increases by 30 dB at the level of error probability 1-10"(-17).

Keywords: ~ communication  channel,  gladkie  fading, = modem,
kharakteristicheskaya function, statistical modulation (SSK), noise immunity,
error probability.

The terminology of a well-known author is used in the title of the article and
in the article [1]. A signal with amplitude shift keying (ASK) is considered in
relative to the substantiation of a new modulation method SSK (statistical shift
keying). The beginning of the SSK description was published in [2]. There is also
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a diagram of the demodulator, but the modem modulator remains classic. Never-
theless, the signal at the output of the modulator needs explanation. The point is
that the signal of any physical source of oscillations has a random phase instability
[3]. According to the rules of statistical radio engineering, such an oscillation can
be called a quasi-deterministic signal with probabilistic characteristics, we single
out the kharakteristicheskaya function from them. According to relevant studies,
the signal at the output of the modulator contains an abrupt change not only in
the amplitude, but also in the kharakteristicheskaya function. Therefore, we can
consider SSK along with ASK here. An analysis of the SSK noise immunity was
carried out earlier in a fading-free channel when there is fluctuation noise such as
"white" noise [2]. The article considers the study of the modem continued in the
channel with gladkie fading.

Basic relationships. A signal model with amplitude shift keying is represent-
ed by the expression

u(t)=[ax s(t)]sin(ex +7),. (1)
where a - constant amplitude; 1 - random initial phase with uniform distribution

law on the interval 0..27; s(¢) telegraph signal in the form of a sequence of logical
"0" and logical "1"; ® - constant frequency. The probabilistic characteristics of
the signal (1) are known, in particular, its instantaneous values are distributed ac-
cording to the arcsine law, and the kharakteristicheskaya function (k.f.) is equal to

O,,.1)=m,{exp[jV,ule)ly = m, {eoslV,ue)ly+ jm sinlV, ule)]y = 7, (v, ax5(¢). (2)

The probabilistic characteristics of the signal (2) have changed in comparison
where m, {} — mathematical expectation operator; }/, — parameter of k.f.;
J 0 ()— zero-order Bessel function of the first kind. Assume a = 1,5, Vm =1.
When S(l‘) =0, then J, (0) =1.1If S(t) =1, then J, (1,5) =0,5 . K.f. chang-
es abruptly in time with changes in the telegraph signal, and reaches a maximum
when transmitting a logical "0".

Signal (1) is converted many times on its way from transmitter to receiver.
Repeating verbatim all signal transformations (1) in the multipath communication

channel, recorded in the book [1], we obtain at the value § (t ) =1

k
us ()= ,ustin(a)t+77i +4,) 2
i=1
and Uy (t ) =0 at S(l‘ ) =0, where @ — communication channel transmission
coefficient (random variable); ¢l. — random phase shift; £ — the number of rays
of propagation of radio waves in the communication channel.
with the oscillation (1). The amplitude of the signal (2), taking into account the
coefficient u is distributed according to the Rayleigh law, and the random phase
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is distributed according to the uniform law. Then the instantaneous values of the
signal (2) will be distributed according to the normal law. The author [1] calls
such fading signals common or gladkie and uses the term Rayleigh fading if the
time delay between the propagation beams of radio waves 7, >> 27/ @. When
T, << 27/ @ , then it is proposed to call such fading quasi-Rayleigh or Rice
fading.

From the receiver to the input of the demodulator, the circuit of which is de-
scribed in [2] and in the updated version is shown in Fig. 1, an additive mixture

is supplied
2(t) = uy () +nlt). . 3)

where n(t) — fluctuation noise of the "white" noise type. Recall that the demod-
ulator measures the estimate k.f. by algorithm

_ N
A(Vm , t) = %Z cos[sz(kAt)], , C))
k=1

where z(kAt) — discrete instantaneous values of the additive mixture (3); Af —
sampling interval; N — sample size of discrete values.

2@ |AIM || 1T @I HYC | | TV HE | <O»

S L > > - — —
wlwn

FMT Cury poHusayus I HEEI

Fig. 1. Demodulator: ADC — analog — digital converter; M — multiplier; FC —
functional cosine converter; AAA — accumulating averaging adder;
TD — threshold device, IV — inverter

Estimate (4) is a random variable, the most probable (exact) value of which at
s(t)=1 equals

AW, ,t)=m,f{cosV, z(t)} = Tcos(sz)/V(z)dz = exp[— %V,f,ugof (1 +h? )} , (5

where W(z)— the probability density of the additive mixture (3); ¢ > dispersion
(average power) of the signal (1); 4* = O'f / O'i signal-to-noise ratio in a fading
channel; &) = uy0! signal variance (2); g — average value of the squared
channel gain; ¢ ’ variance (average power) of noise. When the value of the tele-

graph signal is S(l‘ ) = 0, then expression (5) takes the form
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Viio?
AWV t)= ——m 0 A 6
A ©

Calculation data by formulas (5.6) with parameter V, =1, variance
2 )
o, =1125 are presented in tab. 1.

Table 1. Exact values of kharakteristicheskaya function
#,=0,8 10,6977 | 0,6949 | 0,6491 | 0,4868 | 0,019 0
s())=1 ] x,=05 |08694 08676 |0.8564]0.7558 | 02122 0
#,=0,1 1,0 0,995 | 0,994 | 0,99 |0,9418|0,7558
1, =038 0 0 0,027 | 0,6977 | 0,96 1,0
s()=0{ »=0s 0 0 |02466 | 08694 | 0,99 | 1,0
1, =0,1 0,0037 | 0,5712 | 0,9418 | 0,995 1,0 1,0

A(L,z)

W2 0,001 | 0,01 | 0,1 1,0 10 100

Analysis of the noise immunity of the modem. The calculation of the prob-
abilities of modem errors will be done by a method developed on the basis of the
statistical theory of decision-making using new elements and initial data. The new
element is the real part of k.f., and the initial data are the values of the estimate
(4). The estimate is a random variable, depends on the signal-to-noise ratio and
has the variance o of the real part k.f. Values of estimate (4) are distributed
according to the Gauss law. in which the values recorded in tab. 1 are the most
probable, i.e., mathematical expectations. For clarity, fig. 2 shows the distribution
law and the initial data, where W(4) — the probability density of the estimate k.f.;
m {4} — expected value of the estimate k.f. There you can also see the interval
L, = |m1 {A} =11, | between the mathematical expectation of the estimate and
the threshold in the demodulator. In fig. 2, the thresholds are shown to the left and
right of the mathematical expectation. This is done because when determining
logical "0" and logical "1", either the left or the right half of the distribution law is
involved. According to the research results described in [4], the variance is equal
to o =107

Let's start calculating the error probabilities in the demodulator when receiving
a logical "0". The mathematical expectation of the estimate is equal to the value
(6). All values of the estimate (4) must exceed the threshold /7,,, shown in fig. 2
on the left. Let's use the three sigma rule. We define the number of sigma using the
ratio L, /o, - The probability of errors when receiving a logical "0" is equal to
the area under the curve W(4), lying to the left of the threshold 77,,.
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)

IT 2k Fig 4] {c‘.f } IT. 2E
Fig. 1. Probability density of the real part of kharakteristicheskaya function

Numerically, it is equal to

P, = l[l —erf (L—AH = lerfc(L—AJ - (7
2 o, 2 o,

where erf (*), erfc (-) — integral of probability (error function). Formula (7) is suit-
able for calculating errors in the demodulator when receiving a logical "1". Only
the mathematical expectation of the estimate in this case is equal to the value
(5), and the error probability is equal to the area under the curve W(4), lying to
the right of the 77, threshold (colored black), and will be denoted by P,. Then

P= %(Po + P1) modem error probability. When calculating the error prob-

ability by formula (7), instead of m, {4} the data from tab. 1 and I7,, =0,55

are substituted. The threshold is equal to the number calculated earlier in [2]. The
calculation results are presented in tab. 2.

Table 2. Modem error probability

No fading inthe |, 5 0.5 05 | 25107 | 111077 | 7,510
channel
p |l om=08 110 | 110% | 5610% | 05 0,5 0,5
1,= 0.5 110 | 110% | 1104 | 05 0.5 05
1,=0.1 1104 | 93104 | 05 05 05 05
B 0001 | 001 | 01 1.0 10 100
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Figure 3 shows graphically the dependence of the error probability on the sig-
nal-to-noise ratio in different communication channels. Curve 2 is borrowed from
work 2 and was obtained by analyzing the noise immunity of the modem under
study in a channel without fading. Curves 3,4,5 are plotted according to the data
from tab. 2 for a channel with Rayleigh fading, and 4, = 0,8 for curve 4, 1, = 0,5
for curve 3 and 1, = 0,1 for curve 5. Curves 3,4,5 are rotated 180° relative to curve
2 at a point with an abscissa h* =11t turns out that the channel with fading has a
positive effect on the noise immunity of the modem under study, increasing it by at
least 30 dB at the error probability level of 1-10""". In our opinion, this is achieved
due to the amazing properties of SSK modulation, or rather, thanks to the kharak-
teristicheskaya function and dynamic chaos. The fact is that the quasi-determinis-
tic signal (1) has an inverse sine distribution law and moderate dynamic chaos in
the channel without fading. Signal (1) in a fading channel is converted into signal
(2) with a normal distribution and maximum dynamic chaos. In SSK modulation,
dynamic chaos increases the noise immunity of the modem [5]. In turn, the khar-
akteristicheskaya function perfectly fights noise, it suppresses "white" noise by
5000 times or more at a ratio of 4> <<1 [6]. Due to this, the investigated modem
can operate in a channel with Rayleigh or Rice fading with very weak signals and
error probabilities at the level of 110,

Let's pay attention to the movement to the left of curves 3,4,5 depending on
the value of the coefficient i, which has the Rayleigh distribution. The Rayleigh
law graph has a maximum at y =x/u, =1 , where X — current value of the signal
amplitude (2). When decreasing u, the abscissa y of the graph of Rayleigh law is
arbitrarily close to y = 0 and, thus, Rayleigh law with an entropy of 0.56 is trans-
formed into an exponential one-sided (exponential) law with an entropy of 0.43.
At the same time, signal strength decreases and dynamic chaos decreases. This
negatively affects the noise immunity of the modem, because at the g, <0,01
value the graph in fig. 3 runs parallel to the abscissa axis at the error probability
level of 0.5.

For comparison, fig. 3 curve 1 is plotted according to the author's data [1, p.
351]. It shows the error rate for ASK modulation with deterministic signal without
dynamic chaos for Rayleigh fading in the channel. You can clearly see how the
classic ASK modulation loses to the new SSK modulation. Thus, SSK modulation
is the future today.
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Fig. 3. Probability of modem errors for receiving a signal with SSK modulation

Conclusion

The study of a modem for receiving signals with modulation of kharakteris-
ticheskaya function in a channel with Rayleigh fading against the background of
fluctuation interference such as "white" noise proved that this device works stably
with weak signals and has good performance. The modem noise immunity has
increased by 30 dB at the error probability level of 1:10"(-17) compared to its
own indicators in the fading —free channel. Kharakteristicheskaya function and
dynamic chaos give positive qualities to the new modulation method. Therefore,
we can confirm that SSK modulations is our future today.
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Abstract. It is shown that the dependence of the Hubble constant on time should
have a more complex character than was previously assumed. Taking into account
the curvature of space leads to a change in the Hubble law and to a violation of
the homogeneity of space. It is shown that Hubble's law does not depend on the
topology and on the dimension of space, however, at large distances and in view of
the effects of SRT, it should depend on the distance. The case of galaxy velocities
exceeding the speed of light is considered.

Keywords: density, superluminal speed, Euler characteristic, uniformity of the
Universe

Introduction

In the theory of the stationary Universe by F. Hoyle, T. Gold, G. Bondi and
others (1948), according to which, as the Universe expands, new matter is con-
stantly created between the expanding galaxies. Unlike the theory of Hoyle et al.,
This model does not claim to be an alternative to the Big Bang version. But if this
theory were true, the uniformity of the universe would have to be violated.

The expansion of the universe is significantly different from the expansion of
a gas into a void when pressure is maintained. An analogue of the uniform expan-
sion of the Universe can be the expansion of a sphere upon heating, which consists
of many crystals: with the energy of interparticle interaction of the van der Waals
type U ~ r°, with the Madelung energy in ionic crystals U, =cexp(—c,r))£q° /1,
with empirical constants, covalent, metallic or with hydrogen bonds - with weak,
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slow and uniform heating. Or, for example, a heated raisin pudding model, locally
all the raisins are removed from each other.

But such models 1) cannot be formed from the material of the early Universe,
2) do not correspond to the binding energy in the Universe and its cooling, 3)
contradict Hubble's law.

According to one of the interpretations, the speeds of the recession of galaxies
are not related to the usual speeds, but, like the redshift, are a manifestation of the
expansion of space. According to the same interpretation, the Doppler effect is not
related to redshift. However, this contradicts not only the history of the discovery
of the redshift, but also the formal logic.

When the Universe expands, connected or close objects do not scatter, their
mutual attraction overpowers the expansion. That is, the source of runaway is
quite comparable to mechanical force.

If the recession of galaxies is an expansion of space, then the rulers used for
measurements also expand. Therefore, the expansion of the universe should not be
observable. Secondly, if the space of connected objects does not expand, and the
space between star clusters expands, this would mean a difference in the structure
of space at small and large distances and would lead to the appearance of stresses
inside the connected objects.

It can be assumed that Hubble's law, like the cosmological principle, is ful-
filled approximately. Deviations from Hubble's law are peculiar motions of galax-
ies associated with deviations from homogeneity and isotropy due to the existence
of groups, clusters and superclusters of galaxies. However, the peculiar velocities
of galaxies and their clusters are practically independent of the distance, while
the Hubble velocity Hr increases with distance, therefore the relative contribution
of peculiar velocities to the motion picture of objects in the distant Universe is
relatively small.

But, as A. Sandage pointed out, Hubble's law operates even inside the inhomo-
geneity cell, at distances of about 2 Mpc, while the transition to the uniformity of
the Universe occurs at distances 150 times larger. This means that the stage of the
Universe, dusty or radiation domination, cannot play a role, since inhomogeneities
do not affect the Hubble constant.

Nevertheless, the expansion is substantially non-uniform, similar to certain
phase transitions. Depending on the equation of state of matter at the inflation

stage, the Hubble constant H = ,[87zp

vac

(p=pc®/3)H =1/2¢,in dusty stage (p=0)H =2/3t, in the stage of A - domi-

nance H = JS;[GpA /3.

We point out that in a continuous medium, phase transitions with a change in
temperature lead to a change in density. References to dark energy, which should

/3m?, , in the stage of radiation dominance
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determine the dynamics already at distances of 1.5-2 Mpc and is distributed with
a much greater degree of homogeneity than ordinary matter, do not pass, since in
this case phase transitions would not take place.

With isotropic expansion, H is a spatial constant. The time dependence of H
is determined by additional conditions. If each object of the expanding structure
moves at a constant speed, then H = H(t) is a decreasing hyperbolic function: H
= const/t = a/t. Otherwise, it is easy to show that instead of the Hubble law with
an exponential time dependence of distance, the following relations will occur:
V~ atafl _ rlfl/a.

This means that in the stage of radiation dominance and in the dusty stage, the
expansion proceeded at a constant rate. However, for example, for the dust stage
a(t) ~ 23

Hubble's law corresponds to the cosmological principle only for non-relativ-
istic velocities. Let v, and r, - be the vectors of the velocity of removal and dis-
tance from the Earth of some arbitrarily chosen galaxy 1. The same quant1t1es
measured in the reference frame associated with galaxy 2 will be denoted by v,
and }’1 Let us denote v, - the velocity vector of galaxy 2, r, - its radius vector
relative to our galaxy. The vectors of velocities and distances are related by the

Galilean transformations: v1 = vl' + Vz; rl = rl' + r2 According to Hubble's law,
' .

v, = Hr;v, = Hry;v, —v, = H(r, —1,) , then v1 = Hr, . Obviously, at rela-

tivistic velocities, Hubble's law contradlcts the homogeneity and isotropy of the

universe.

In the Friedman model, the Hubble constant H =d/a depends on time (a(?)
— scale factor). For not too distant objects, the redshift z = Hr [1], respectively,
Hubble's law v = Hr . That is, for remote objects, the connection should have a
different form.

The generalized Hubble's law in the relational approach with pregeometry [2]
does not answer these questions.

Superluminal speeds

In [3] in the last chapter, the light cone is considered, integrating the interval,
the SRT equation is obtained (ibid, f. 114.2), homogeneity is also considered as
the sameness of metric properties at all points of space (ibid, p. 482). However,
superluminal speeds are not considered.

According to some interpretations of the expansion of the Universe, "the ap-
parent superluminal expansion of the horizon of the particles of the Universe does
not contradict the theory of relativity, since this speed cannot be used for super-
luminal information transmission and is not the speed of movement in the inertial
frame of reference of any observer" [4].
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Nevertheless, it is generally accepted that the speed of distant galaxies may
well exceed the speed of light, and this does not contradict the special theory of
relativity (SRT).

There is an explanation of this kind: at such huge distances, the meaning of the
concept of "speed" is lost.

One way or another, reaching and exceeding the speed of light by distant gal-
axies, according to the generally accepted opinion, does not lead to a divergence
in energy of the type T =mc* /N1-v*/c*.

Exceeding the speed of light during the expansion of the Universe is not the
only one, in thin slits of 1 nm the speed of light in the Casimir vacuum, according
to the theoretical calculations of K. Scharnhorst, is 10> higher than the speed of
light in an ordinary vacuum, and this does not lead to a violation of causality [5].

There is a statement that you can see galaxies scattering from us at a speed
greater than the speed of light — "because the expansion rate changes with time.
First, the photon is actually blown away by the expansion. However, the Hubble
distance is not constant: it increases, and, eventually, the photon can enter the
Hubble sphere. Once this happens, the photon will move faster than the Earth is
moving away, and it can reach the Earth [6].

It is indicated that within the framework of the standard cosmological model,
galaxies with a redshift of about 1.5 (i.e., the received wavelength of their radia-
tion is 50% greater than the laboratory value) are moving away at the speed of
light, about 1000 galaxies with redshifts greater than 1.5 have been found. L.e.
receding faster than the speed of light. The relic radiation comes from an even
greater distance and has a redshift of about 1000. When the hot plasma of the
young Universe emitted the radiation we receive today, it was moving away from
us almost 50 times faster than the speed of light (ibid.).

There is an opposite statement that in the future we “will no longer be able to
see as many galaxies as now, because they will fly away from us faster than the
speed of light (due to the expansion of space), so their light cannot reach us” [7].

However, both statements are incorrect, just look at the relativistic law of ve-
locity transformation: v = (v, +v,)/(1+ vy, /c’).

If the speed of the photon is ¢, and the speed of the runaway galaxy is also ¢,
then the sum of the speeds will still be ¢. Electromagnetic radiation “doesn't care”
at what speed a galaxy moves, with subluminal or superluminal speed - the speed
of light does not depend on the speed of the light source, the light of distant galax-
ies must move in the direction of our galaxy at the speed of light, not at all reduced
by the speed of a distant galaxy.

On the other hand, consider the expression for the frequency for the relativistic
Doppler effect:
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1-v/c
:a]o
1+v/c

When the galaxy reaches the speed of light, the electromagnetic disturbance
will cease to have a wave nature. Under V > € the frequency becomes imaginary,
therefore, the amplitudes of the electromagnetic disturbances will decay exponen-
tially without oscillations: 4 ~e™”, where f=a\v/c—1/v/c+1.

That is: at the light boundary, signals from distant galaxies will cease to arrive.

But this does not mean at all that superluminal galaxies stop interacting with
our galaxy. Since they interact with distant sub-light galaxies, and they, in turn,
interact with our galaxy (gravitational non-wave or electrostatic interactions are in
question). If there were a device that transmits information from the superluminal
galaxy to our galaxy through the subluminal galaxy, we could receive superlu-
minal electromagnetic signals, but traveling at the speed of light. Similarly, one
can observe through the telescope the rattling of glass in the windows of houses
excited by the explosion, without seeing or hearing the explosion itself.

A natural candidate for such phenomena can be the hydrogen lines of sublu-
minal hydrogen clouds observed for 2-3 weeks or the O, N, S lines, excited by
radiation in superluminal supernova explosions invisible to us.

How relevant is the question? Let's estimate the speed of the most distant gal-
axies. As of January 2013, an object with a maximum redshift of approximately
11.9 was considered to be the protogalaxy UDFj-39546284.

In 2015, astrophysicists at the Keck Observatory in Hawaii recorded radia-
tion from the galaxy EGSY8p7, the farthest galaxy from Earth. It is located at a
distance of 13.1 billion light years. We see it as it was 585 million after the Big
Bang. Its speed is sublight.

At very large distances, when the velocities of galaxies begin to play a role,
the curvature of space-time, nonstationarity, in general, the determination of such
distances depends on the adopted model of the Universe. Therefore, the speeds are
usually estimated by the redshift coefficient z:

 (+z) -1
(1427 +1

But the presence of superluminal galaxies can also be estimated by the radius
of the Universe. There are estimates at 78 billion light years, we will use the better
known one - 46 billion light years [5]. Substituting this value and the current value
of the Hubble constant A =2,2-107"* into the Hubble law v = Hr , we get the
speed v =0,96-10°, which is almost three times the speed of light.

Deviations from Hubble's Law

According to the cosmological principle, any observer at the same time, re-
gardless of the place and direction of observation, discovers the same picture in
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the Universe on average. It is argued that independence from the place of observa-
tion, that is, the equality of all points in space, is the homogeneity of the universe.

However, homogeneity is something else. If any observer at different points
observes the same inhomogeneous Universe, this is not homogeneity. The cosmo-
logical principle is a non-trivial statement about the equality of different frames of
reference, which deprives the Universe of boundaries. Homogeneity is the same
density at different points in the observable Universe.

Hubble's Law does not contradict the cosmological principle. This is illus-
trated as follows: some geometric figure is considered, formed by several galaxies.
Over time, this figure should increase so that it always remains similar to itself.
Otherwise, distances in one direction would grow faster than in the other, which
would contradict the isotropy of the universe. Therefore, for the same time, the
distance to each galaxy must increase by the same number of times.

Consider a one-dimensional case. Let galaxy 1 be located k times farther from
our galaxy than galaxy 2. Therefore, 1 should move k times faster than 2. That
is, the speed of the galaxy should be proportional to the distance to it, and this is
Hubble's law.

If the Casimir effect depends on the shape of the volume, on topology, on the
dimension of the space [8], then the expansion according to the Hubble law does
not depend on the topology. It is fulfilled both in the model of the Universe in the
form of a torus and in the form of a dodecahedron. And, acordingly, in the cube
model as well.

The ball is homeomorphic to a cube, its Euler characteristic is equal to the
Euler characteristic of the cube € =14+1=2_But you can imagine a cube only
as a graph, without edges. The sphere, on the other hand, has no vertices or edges.
We represent polyhedra as graphs and write out their Euler characteristics as the
number of vertices increases. Tetrahedron: C =4 —6 = —2 ; pentahedron: 5 — 8
or 6 — 9 = - 3; cube (hexahedron): 8 — 12 = - 4; octahedron: 6 — 12 = - 6; dodeca-
hedron: 20 — 30 = - 10; icosahedron: 12 — 30 = - 18.

Since for the Euclidean sphere there are only 5 partitions into regular poly-
gons, we continue to increase the number of vertices on the Lobachevsky plane,
the number of partitions for which is an infinite countable set. Then, with an infi-
nite increase in the number of vertices, the polyhedron formed by them goes over
into a sphere, and the Euler characteristic of the bordering graph tends to minus
infinity.

We see that the expansion models of the Universe can be compared in terms of
graphs. At the same time, in order for the Universe to be homogeneous, the graphs
bordering the expanding volume of the Universe may have a different Euler char-
acteristic.

For example, let us imagine not a line with several galaxies, but several rows
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of galaxies lined up on an area with an interval of 1 ps. Let us move the rows along
the x axis in one year so that this interval increases to 2 ps. The relative velocity
of two adjacent rows of galaxies will be equal to 1 ps/yr, and the relative veloc-
ity of two galaxies standing at a distance of 100 ps will be 100 ps/yr, if we take
into account that the distance between them will increase from 100 to 200 ps. The
increase in the interval along the y axis is performed in the same way. Then the
speed of mutual removal is proportional to the distance, which corresponds to the
Hubble's law, after the expansion of the series, the cosmological principle remains
valid: galaxies are still uniformly distributed, and the same proportions between
different mutual distances remain. The same will be true for extension along the z
axis. This kind of expansion takes place when the cube expands.

Hubble's law does not depend on the dimension of space either. The same as in
the one-dimensional case will be true for the surface density of the substance dur-
ing expansion of both the two-dimensional circle and for the bulk density during
the expansion of the three-dimensional sphere.

Let's select a point in the Universe and two spheres around it, radius R and
2R. Since the universe is homogeneous, the surface density of, say, stars on these
sphere is the same: ¥ | =m, /S, r,=m,/S,and I | =T,

In time ¢, the stars on the first sphere will reach the second sphere due to the
expansion of the Universe. Their surface density, respectively, will decrease by 4
times. Since the linear density remains the same, during the same time the stars of
the second sphere will reach the sphere of radius 4R. Accordingly, their density
will also decrease by 4 times.

The same can be done with the bulk density of, say, a thin layer on the surface
of a sphere, the volume of which is equal to the difference between the volumes of
two cones with close radii:
= %ﬁR,fh —%ﬂth = %71’(1 —cosa)(R —R))= f(R; - R)) (1)
where f = %p (1-cosa), h — the difference between the radius of the sphere

and the height of the cone, a - flat angle of the cone. The volume of the layer
near a sphere of smaller radius, respectively V, = f (r23 - r13). As we agreed,
R, =2r,, up to negligible values in view of our approximation R, —R, <R, R,
and 1, -1, <r,r, we can assume that R ~2r, consequently, 7 =8V, . After
time ¢, stars from the first volume will occupy the second volume, their density
will decrease by 8 times, the density of stars of the second volume will also de-
crease by 8 times. For a more accurate calculation, you can use Hubble's law again
and expand the exponent in a series, leaving the first two terms of R ~ 1+ H¢, but
the calculations remain the same. This means that the Hubble Law for volumes
corresponds to the uniformity of the Universe.
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However, since expression (1) contains an angle that changes with radius in
non-Euclidean geometry, it is obvious that the curvature of space must violate the
uniformity of the Universe, and accordingly, in order to maintain uniformity, it is
necessary to change the Hubble law.

In addition, in the SRT, there is an additional multiplier for expressing the
radius, which will increase the radius as you move away from the origin:

R=(R-vt)/INP =V /*, t'=[t—=(v/ )R] /N1-V*/

Thus, the observed density should decrease with distance. Since this is not
observed, it must be assumed that in view of the SRT, the Hubble constant should
depend on the distance.

Conclusion

From the latest astronomical observations, according to which 5 billion years
ago the expansion of the Universe accelerated. Thus, after a large-scale decrease
in the Hubble coefficient at the end of inflation, this coefficient remains dependent
on time. It follows from the above that in order to resolve the issues arising due
to the large remoteness of scattering objects in the Universe, due to SRT effects,
it is necessary to accept that the Hubble "constant" also depends on the distance.
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